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Annex A

RFI2-02085

Summary: Resolve contradicting definitions of guard time.

In Section 6.2.1, Overview,

Change:

“The guard time MUST be greater than or equal to the duration of five symbols plus the maximum timing error. Timing error is contributed by both the CM and CMTS. CM timing performance is specified in Section 6.2.19. Maximum timing error and guard time may vary with CMTSs from different vendors.”

To:

“The guard band MUST be greater than or equal to the duration of five symbols plus the maximum timing error. Timing error is contributed by both the CM and CMTS. CM timing performance is specified in Section 6.2.19. Maximum timing error and guard band may vary with CMTSs from different vendors. The term guard time is similar to the guard band, except that it is measured from the end of the last symbol of one burst to the beginning of the first symbol of the preamble of an immediately following burst. Thus, the guard time is equal to the guard band – 1.”

In section 6.2.19, Table 6-7, change the range for the guard time from 5-255 to 4-255. 

Section 3 (Glossary), Change the “Guard Time” for “Guard Band” (appears twice, once in the list of terms and once in the definition also).

Also add:

Guard Time: “The term guard time is similar to the guard band, except that it is measured from the end of the last symbol of one burst to the beginning of the first symbol of the preamble of an immediately following burst. Thus, the guard time is equal to the guard band – 1.”

Annex B

RFI2-N-02089

Summary: Explicitly state the burst descriptors that must be present in a valid UCD
Change #1

ORIGINAL TEXT:

Section 8.3.3 – Upstream Channel Descriptor (UCD), paragraph 2:

“The MAC management header for this message has 2 possible values for the type field and for the version field. For DOCSIS 2.0 Only Upstreams the CMTS MUST use a value of 29 for the type field and MUST use a value of 3 for the version field. For all other logical upstreams the CMTS MUST use a value of 2 for the type field and a value of 1 for the version field. A CMTS MUST NOT use type 5 TLVs to encode IUCs 1-6 in a UCD with a message type of 2. A CMTS MUST use type 5 TLVs to encode all burst profiles in a UCD with a message type of 29. A CMTS MUST NOT include burst descriptors for IUCs 5 or 6 in a UCD message for a DOCSIS 2.0 Only Upstream.”

NEW TEXT:

Section 8.3.3 – Upstream Channel Descriptor (UCD), paragraph 2:
“The MAC management header for this message has 2 possible values for the type field and for the version field. For DOCSIS 2.0 Only Upstreams the CMTS MUST use a value of 29 for the type field and MUST use a value of 3 for the version field. For all other logical upstreams the CMTS MUST use a value of 2 for the type field and a value of 1 for the version field. A CMTS MUST NOT use type 5 TLVs to encode IUCs 1-6 in a UCD with a message type of 2. A CMTS MUST use type 5 TLVs to encode all burst profiles in a UCD with a message type of 29.

A type 2 UCD MUST contain type 4 burst descriptors for IUCs 3 and 4, a type 4 burst descriptor for requests and a type 4 burst descriptor for data. The burst descriptors for requests and data MUST use 1.x TDMA. To describe a 1.x/2.0 mixed logical channel the UCD MUST additionally contain a type 5 burst descriptor for 2.0 TDMA data opportunities.
A type 29 UCD MUST contain a type 5 burst descriptor for IUC 3, a type 5 burst descriptor for requests and a type 5 burst descriptor for data.

A CMTS MUST NOT include burst descriptors for IUCs 5 or 6 in a UCD message for a DOCSIS 2.0 Only Upstream.

For interoperability a CMTS SHOULD provide:

· burst descriptors for IUCs 1, 5 and 6 in a type 2 UCD describing a 1.x only channel.

· burst descriptors for IUCs 1, 5, 6, 9 and 10 in a type 2 UCD describing a 1.x/2.0 mixed logical channel.

· burst descriptors for IUCs 1, 9 and 10 in a type 29 UCD."

Annex C

RFI2-N-02090

Summary: Clarify what should happen if Maximum Traffic Burst is less than Maximum Concatenated Burst

Make the following change to Section 9.1.3:

Delete the following text and all 4 of the associated footnotes:

“The number of mini-slots requested MUST be the total number that are desired by the CM at the time of the request (including any physical layer overhead)1 , subject to UCD 2 and administrative limits 3 . The CM MUST request a number of mini-slots corresponding to one complete frame 4 , except in the case of fragmentation in Piggyback Mode (refer to Section 10.3.2.2).”

Replace it with the following text:

"The CM MUST request the number of mini-slots needed to transmit an entire frame, or a fragment containing the entire remaining portion of a frame that a previous grant has caused to be fragmented. The frame may be a single MAC frame, or a MAC frame that has been formed by the concatenation of multiple MAC frames (see section 8.2.5.5). The request from the CM MUST be large enough to accommodate the entire necessary physical layer overhead (see section 6.2) for transmitting the MAC frame or fragment. The CM MUST NOT make a request that would violate the limits on data grant sizes in the UCD message (see section 8.3.3) or any limits established by QOS parameters associated with the Service Flow."

In table 8-19 (section 8.3.3) add the following sentence to the end of the text that appears in the value field of the row for the Maximum Burst Size parameter:

“If the CMTS needs to limit the maximum length of concatenated frames it SHOULD use this configuration setting to do so.”

In section C.2.2.5.3

Replace the following text:

“If this parameter is omitted, then the default B is 1522 bytes. The minimum value of B is the larger of 1522 bytes or the value of Maximum Concatenated Burst Size (refer to C.2.2.6.1).”

With:

“The minimum value of B is 1522 bytes. If this parameter is omitted, the default value for B is 3044 bytes. This parameter has no effect unless a non-zero value has been provided for the Maximum Sustained Traffic Rate parameter.

For an upstream service flow, if B is sufficiently less than the Maximum Concatenated Burst parameter, then enforcement of the rate limit equation will limit the maximum size of a concatenated burst.”

Add the following text to the end of the section (C.2.2.5.3): 

 “Note: The value of this parameter effects the tradeoff between the data latency perceived by an individual application, and the traffic engineering requirements of the network. A large value will tend to reduce the latency introduced by rate limiting for applications with bursty traffic patterns. A small value will tend to spread out the bursts of data generated by such applications, which may benefit traffic engineering within the network.”

In section C.2.2.6.1

Replace the following text:

“A value of 0 means there is no limit. The default value is 0.”

With:

 “A value of 0 means there is no limit. If this parameter is omitted the default value is 1522.”

Add the following text to the end of the section:

“Note: The maximum size of a concatenated burst can also be limited by the enforcement of a rate limit, if the Maximum Traffic Burst parameter is small enough, and by limits on the size of data grants in the UCD message.”
Annex D

RFI2-N-02093

Summary: Clarify use of Piggy Back requests during fragmentation and concatenation
Change #1

ORIGINAL TEXT: Section 10.3.1.1
3. If the CM is fragmenting a frame, any piggyback request MUST be made in the BPI EHDR portion of the fragment header.

NEW TEXT: Section 10.3.1.1
3. If the CM is fragmenting a frame, any piggyback request for the next fragment MUST be made in the BPI EHDR portion of the fragment header. Any piggyback request for a subsequent frame SHOULD be made in the BPI EHDR portion of the last fragment, but MAY be made in one of the extended headers inside the original frame. However, the same request MUST NOT be made in more than one place.  Because the CMTS could ignore a request inside the original frame, making the request in the original frame may cause a loss of the request.

Change #2

ORIGINAL TEXT: Section 10.3.2.2
Once the complete MAC Frame is reassembled, any non-privacy extended headers are processed if the packet HCS is correct, and the packet is forwarded to the appropriate destination. 
NEW TEXT: Section 10.3.2.2   

Once the complete MAC frame is reassembled and it has been determined that

the HCS is correct, the CMTS processes the frame as though it had been

received unfragmented except that the CMTS MUST ignore the decryption

related portion of any privacy EHDRs. However, the bandwidth requests in

privacy EHDRs and request EHDRs of such frame SHOULD be processed, but they

MAY be ignored also.

Change #3

ORIGINAL TEXT: Appendix IV.1

The simplifications include:

• The text does not explicitly discuss packet arrivals while deferring or waiting for pending grants, nor the siz-ing of piggyback requests.

• Much of this applies to concatenation, but no attempt is made to address all the subtleties of that situation. 

NEW TEXT: Appendix IV.1

The simplifications include:

• The text does not explicitly discuss packet arrivals while deferring or waiting for pending grants, nor the siz-ing of piggyback requests.

• The CM always sends a Piggyback Request for the next frame in the last fragment and not inside one of the headers of the original frame.

• Much of this applies to concatenation, but no attempt is made to address all the subtleties of that situation.
Annex E

RFI2-N-02102

Summary: Create CM test mode for testing phase noise and jitter of CM carrier and symbol timing.
1. Replace the last row of table 8-17 (in section 8.3.1) with the following rows:

	31
	3
	TST-REQ
	Test Request Message

	32–255
	
	
	Reserved for future use


2. Add the following new section:

8.3.27
TEST REQUEST (TST-REQ)

The Test Request is used to force a CM to enter or leave one of two test modes.  The TEST message with Mode != 0 MUST NOT be sent by the CMTS except in response to an explicit command from the operator.

Bit
0
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16


24


31

	MAC Management Message Header

	Mode
	

	TLV-Encoded

Information for the Channel









Figure 8-45    Test Request

Parameters MUST be as follows:

Mode

0 =  Disable all test modes and reboot

1  =  Transmit a continuous (non-bursted) upstream signal at the commanded modulation rate, carrier frequency, and power level.  The chip sequence at the spreader output is replaced with an alternating binary sequence (1, -1, 1, -1, 1, -1, ...) at nominal amplitude, equal on I and Q.  The CM tracks the downstream symbol clock and uses it to generate the upstream symbol clock as in normal synchronous operation.

2  =  Transmit a continuous (non-bursted), unmodulated (CW) upstream signal at the commanded carrier frequency, modulation rate and power level.  This is equivalent to replacing  the chip sequence at the spreader output with the constant sequence (1, 1, 1, 1, 1, 1, ...) at nominal amplitude, equal on both I and Q.  The CM tracks the downstream symbol clock and uses it to generate the upstream symbol clock as in normal synchronous operation.

In normal operation, the CM MUST ignore any TEST message it receives subsequent to receiving the first SYNC message.  Note that this makes it less convenient to use this test mode with a CMTS, since the CMTS may send a SYNC message before the CM sees a TEST message.

After acquiring a downstream signal, and prior to receiving a SYNC message, if the CM receives a TEST message (either unicast to the CM itself, or broadcast) with Mode != 0, the CM MUST begin the test mode indicated in the Mode parameter, using the channel parameters included in the TEST message.

In test mode, if the CM receives a TEST message (either unicast to the CM itself, or broadcast) with Mode = 0, the CM MUST reboot.  The CM MUST reboot after the expiration of the T16 timer, a 30 minute test mode timer.

The TST-REQ message MUST be generated in the format shown in Figure 8-45, including all of the parameters coded as TLV tuples defined in Table 8-22.

Table 8-22 Channel TLV Parameters

	Name
	Type
(1 byte)
	Length
(1 byte)
	Value
(variable length)

	Modulation Rate
	1
	1
	Multiples of base rate of 160 kHz. (Value is 1, 2, 4, 8, 16, or 32.).

This TLV MUST be present if the test mode is 1

	Frequency
	2
	4
	Upstream carrier frequency (Hz).

This TLV MUST be present if the test mode is 1 or 2

	Power
	3
	1
	This TLV specifies the power (unsigned 8-bit, dBmV units) at which the CM MUST transmit the TST-REQ message.

This TLV MUST be present if the test mode is 1 or 2

	S-CDMA US ratio numerator ‘M’
	4
	2
	The numerator (M) of the M/N ratio relating the downstream symbol clock to the upstream modulation clock.

This TLV MUST be present if the test mode is 1.  This TLV MUST be present if the test mode is 2 and the operation is synchronous

	S-CDMA US ratio denominator ‘N’
	5
	2
	The denominator (N) of the M/N ratio relating the downstream symbol clock to the upstream modulation clock.

This TLV MUST be present if the test mode is 1.  This TLV MUST be present if the test mode is 2 and the operation is synchronous


3. Replace the following row of Annex B:

	CMTS
	T15
	Maximum holding time for QoS resources for DCC on the new channel
	2 sec
	
	35 sec


with the following rows:

	CMTS
	T15
	Maximum holding time for QoS resources for DCC on the new channel
	2 sec
	
	35 sec

	CM
	T16
	Maximum length of time CM remains in test mode after receiving TST-REQ message
	
	
	30 min


4. Replace the following sentence in 6.2.21.5, Carrier Phase Noise:

The CM MUST provide a test mode in which a continuous (non-bursted), unmodulated (CW) upstream signal is transmitted at the commanded carrier frequency and level.

with the following text: 

The CM MUST provide a test mode in which:

A continuous (non-bursted), unmodulated (CW) upstream signal is transmitted at the commanded carrier frequency, modulation rate and level.  This is equivalent to replacing  the chip sequence at the spreader output with the constant sequence (1, 1, 1, 1, 1, 1, ...) at nominal amplitude, equal on both I and Q.

The CM tracks the downstream symbol clock and uses it to generate the upstream symbol clock as in normal synchronous operation.

Annex F

RFI2-N-02104

Summary: Clarify description of user-unique burst parameters.
Change 1: 4.1 Broadband Access Network:

In the 2nd and 3rd bullets, replace "100 miles" with "100 miles in each direction".  After the last bullet, add the following sentence (not a bullet):

"At a propagation velocity in fiber of approximately 1.5 ns/ft, 100 miles of fiber in each direction results in a round-trip delay of approximately 1.6 ms.  For further information, see Appendix VIII, Ambient Temperature and Wind Loading Effects."

Change 2: 6.2.16.1 Upstream Frequency Agility and Range

Replace the following existing sentence:

"Offset frequency resolution MUST be supported having a range of ±32 kHz (increment = 1 Hz; implement within ±10 Hz)."

with the following new sentence:

"Offset frequency commands MUST be supported per Table 6-8."

Change 3:  6.2.19 Burst Profiles:  replace Table 6-8 with following updated table:

Table 6-8  User-Unique Burst Parameters

	User Unique Parameter
	Adjustment Command
	Resulting Parameter Value

	Power Level
	8-bit two's complement, resolution = 0.25 dB


	TDMA:

+8 to +54 dBmV (32QAM, 64QAM)

+8 to +55 dBmV (8QAM, 16QAM)

+8 to +58 dBmV (QPSK)

S-CDMA: +8 to +53 dBmV (all modulations)

Resolution  = 1 dB or better

	Offset Frequency
	Range = ±32 kHz, resolution  = 1 Hz
	Frequency Range per 6.2.16.1 Upstream Frequency Agility and Range

	Ranging Offset
	Integer part:  32-bit two's complement, resolution = (1 / 10.24 MHz) = 6.25 µsec/64 = 97.65625 ns

Fractional part: unsigned 8-bit fractional extension, resolution = 6.25 µsec/(64*256) = 0.3814697265625 nsec
	Range:  sufficient for maximum cable plant length per Section 4.1, Broadband Access Network

Resolution:  TDMA:  6.25 µsec/64.  S-CDMA:  6.25 µsec/(64*256)

	Burst Length (mini-slots) if variable on this

channel (changes burst-to-burst)
	N/A
	1 to 255 mini-slots

	Transmit Equalizer Coefficients

(See 6.2.15, Transmit Pre-Equalizer)
	DOCSIS 2.0 mode:  24 complex coefficients, 4 bytes per coefficient (2 real and 2 imaginary), load and convolve modes

DOCSIS 1.1 mode:  up to 64 complex coefficients, 4 bytes per coefficient (2 real and 2 imaginary), convolve mode only
	DOCSIS 2.0 mode:  24 complex coefficients

DOCSIS 1.1 mode:  up to 64 complex coefficients




Change 4: 6.2.19 Burst Profiles:

Replace the following existing sentence:

"The CM MUST implement the Offset Frequency to within ±10 Hz."

with the following new sentence:

"The CM MUST implement the Offset Frequency Adjustment to effect a change in upstream carrier frequency within ±10 Hz of the commanded change."

Change 5: 6.2.19.1 Ranging Offset: replace entire paragraph with following new wording:

Ranging Offset is the time difference between the CM upstream frame time base and the CMTS upstream frame time base.  It is an advancement equal to roughly the round-trip delay between the CM and the CMTS, and is needed to synchronize upstream transmissions in the TDMA and S-CDMA schemes. The CMTS MUST provide the CM with feedback adjustments of this offset, based on reception of one or more successfully received bursts (i.e., satisfactory result from each technique employed: error correction and/or CRC).  The CMTS sends these Timing Adjust commands to the CM in the Ranging Response MAC message (see 8.3.6), where a negative value implies the Ranging Offset is to be decreased, resulting in later times of transmission at the CM.

For TDMA channels the CM MUST implement the Timing Adjust command with resolution of at most 1 symbol duration (of the symbol rate in use for a given burst), and (other than a fixed bias) with accuracy within ±0.25 µsec plus ±1/2 symbol owing to resolution. As an example, for the maximum symbol rate of 5.12 Msps, the corresponding symbol period would be 195 ns, the corresponding maximum resolution for the Timing Adjust MUST be 195 ns, and the corresponding minimum accuracy MUST be ±348 ns.  The accuracy of CM burst timing of ±0.25 µsec plus ±1/2 symbol is relative to the mini-slot boundaries derivable at the CM based on an ideal processing of the timestamp signals received from the CMTS.

The resolution of the integer part of the Timing Adjust parameter, which is used for TDMA channels, is (1 / 10.24 MHz) = 6.25 µsec/64 ~= 97.66 ns. For S-CDMA channels the CMTS provides an additional fractional field in the Timing Adjust command, with resolution of 1/16384 of the frame tick increment = (6.25 µsec/(64*256) ~= 0.3814 nsec. For S-CDMA channels, the CM MUST implement the Timing Adjust to within ±0.01 of the nominal chip period.  As an example, for the maximum chip rate of 5.12 Mcps, the corresponding maximum resolution for implementation of the timing correction would be (±0.01)*195 ns or roughly ±2 ns.

Change 6: 8.3.6 Ranging Response (RNG-RSP): Replace the "Timing Adjust Information" and

"Fine Timing Adjust Extension" sections with the following sections, respectively:

Timing Adjust, Integer Part: The amount by which to change the Ranging Offset of the burst transmission so that bursts arrive at the expected mini-slot time at the CMTS. The units are (1 / 10.24 MHz) = 97.65625 ns. A negative value implies the Ranging Offset is to be decreased, resulting in later times of transmission at the CM. (See Table 6-8 and Section 6.2.19.1, “Ranging Offset,".)

Timing Adjust, Fractional Part: Higher resolution timing adjust offset to be appended to Timing Adjust, Integer Part.  The units are (1 / (256*10.24 MHz)) = 0.3814697265625 ns. This parameter provides finer granularity timing offset information for transmission in S-CDMA mode. This TLV MUST be present for S-CDMA channels.

Change 7: Table 8-21 Ranging Response Message Encodings: Change only rows 1 and 8 in the table as shown:

	Name
	Type

(1 byte)
	Length

(1 byte)
	Value

(Variable Length)

	Timing Adjust, Integer Part
	1
	4
	TX timing offset adjustment (signed 32-bit, units of (6.25

microsec/64))

	Timing Adjust, Fractional Part
	8
	1
	TX timing fine offset adjustment. 8-bit unsigned value

specifying the fine timing adjustment in units of

1 / (256*10.24 MHz)


Annex G

RFI2-N-02111

Summary: Clarify mechanism of RS zero filling in presence of TCM return-to-zero bits.
In Section 6.2.8.1, replace 

 “The CM SHOULD place the return-to-zero bits right after the last coded data sub-symbol. The rest of the coded bits will be filled with zeros.”

with

"The CM MUST place the return-to-zero bits right after the last coded data sub-symbol, that is, the last coded sub-symbol corresponding to the parity bytes of the last shortened or fixed codeword including any zero-filled codeword in the grant. The rest of the coded bits MUST be filled with zeros."

Note that the above modification considers the approved changes due to RFI2-N-02029.
Annex H

RFI2-N-02123

Summary: Clarify code hopper synchronization after a UCD change.
Change #1

ORIGINAL TEXT:

6.2.14.1 Code Hopping 

Paragraph 4:

“In order to align the CM's code-hopping pseudo-random sequence with that at the CMTS, the LFSR is reset when the frame counter rolls over to zero.”

NEW TEXT: 

6.2.14.1 Code Hopping 

Paragraph 4:

"In order to align the CM's code-hopping pseudo-random sequence with that at the CMTS, the pseudo random generator must output the following value at the first spreading interval of each frame:


lfsr_out(frame_number * spreading_interval_per_frame) 

Where lfsr_out(k) is the value of lfsr_out after k shifts following the code hopping seed load into the LFSR."

Annex I

RFI2-N-02135

Summary: Address and clarify zero filling mechanism in CM transmitter when R-S FEC is disabled.
Change #1

ORIGINAL TEXT:

6.2.5.1 R-S Codeword Length

When R-S FEC is enabled, the CM operates in either fix-length codeword mode or in shortened-last codeword mode. The minimum number of information bytes in a codeword in either mode is 16. Shortened-last codeword mode only provides a benefit when the number of bytes in a codeword is greater than the minimum of 16 bytes.

The following descriptions apply to an allocated grant of mini-slots in both contention and non-contention regions. (Allocation of mini-slots is discussed in Section 8 of this document.) The intent of the description is to define rules and conventions such that CMs request the proper number of mini-slots and the CMTS PHY knows what to expect regarding the R-S FEC framing in both fixed codeword length and shortened last codeword modes. Shortened last codeword mode MUST NOT be used for Initial Maintenance (broadcast or unicast).

6.2.5.1.1 Fixed Codeword Length

With the fixed-length codewords, after all the data are encoded, zero-fill will occur in this codeword if necessary to reach the assigned k data bytes per codeword, and except for Initial Maintenance opportunities (broadcast or unicast), zero-fill MUST continue up to the point when no additional fixed-length codewords can be inserted before the end of the last allocated mini-slot in the grant, accounting for FEC parity and guard-time symbols.

6.2.5.1.2 Shortened Last Codeword

As shown in Figure 6-4, let k’ = the number of information bytes that remain after partitioning the information bytes of the burst into full-length (k burst data bytes) codewords. The value of k’ is less than k. Given operation in a shortened last codeword mode, let k” = the number of burst data bytes plus zero-fill bytes in the shortened last codeword. In shortened codeword mode, the CM MUST encode the data bytes of the burst (including MAC Header) using the assigned codeword size (k information bytes per codeword) until 1) all the data are encoded, or 2) a remainder of data bytes is left over which is less than k. Shortened last codewords MUST NOT have less than 16 information bytes, and this is to be considered when CMs make requests of mini-slots. In shortened last codeword mode, except for Initial Maintenance opportunities (broadcast or unicast), the CM MUST zero-fill data if necessary until the end of the mini-slot allocation, which in most cases will be the next mini-slot boundary, accounting for FEC parity and guard-time symbols. In many cases, only k” - k’ zero-fill bytes are necessary to fill out a mini-slot allocation with 16 <= k” <= k and k’ <= k”.

More generally, except for Initial Maintenance (broadcast or unicast), the CM MUST zero-fill data until the point when no additional fixed-length codewords can be inserted before the end of the last allocated mini-slot in the grant (accounting for FEC parity and guard-time symbols), and then, if possible, a shortened last codeword of zero-fill MUST be inserted to fit into the mini-slot allocation.

If, after zero-fill of additional codewords with k information bytes, there are less than 16 bytes remaining in the allocated grant of mini-slots, accounting for parity and guard-time symbols, then the CM shall not create this last shortened codeword.

NEW TEXT (include section number, title, and paragraph, new sections are in blue):

6.2.5.1
 R-S Codeword Length

When R-S FEC is enabled, the CM operates in either fix-length codeword mode or in shortened-last codeword mode. The minimum number of information bytes in a codeword in either mode is 16. Shortened-last codeword mode only provides a benefit when the number of bytes in a codeword is greater than the minimum of 16 bytes.

The intent of the following sections is to define rules and conventions such that CMs request the proper number of mini-slots and the CMTS PHY knows what to expect regarding the R-S FEC framing in both fixed codeword length and shortened last codeword modes. Shortened last codeword mode MUST NOT be used for Initial Maintenance (broadcast or unicast).

6.2.5.1.1 Burst Size
For an allocation of mini-slots (in both contention and non-contention regions), the requirements of Sections 6.2.5.1.2 and 6.2.5.1.3 apply to a burst transmitted in that allocation.  Regardless of the size of the allocation, the size of the burst MUST be as specified in Table 6-X below.

Table 6-X
Burst Size

	IUC
	Burst Size

	1, 3
	Minimum number of mini-slots required for message transmission including burst overhead.  Burst overhead includes pre-amble, R-S parity bytes, TCM return-to-zero bits, and guard time if applicable.

	
	

	2
	Number of mini-slots specified in the Well-Known Multicast SID (refer to Annex A).

	4-6, 9-11
	Number of mini-slots allocated.


6.2.5.1.2 Fixed Codeword Length

With the fixed-length codewords, after all the data are encoded, zero-fill will occur in this codeword if necessary to reach the assigned k data bytes per codeword. Additionally, zero-fill MUST continue up to the point when no additional fixed-length codewords can be inserted before the end of the burst specified in Table 6-X above, accounting for preamble, FEC parity, return-to-zero bits and guard-time symbols (if any). 

6.2.5.1.3 Shortened Last Codeword

As shown in Figure 6-4, let k’ = the number of information bytes that remain after partitioning the information bytes of the burst into full-length (k burst data bytes) codewords. The value of k’ is less than k. Given operation in a shortened last codeword mode, let k” = the number of burst data bytes plus zero-fill bytes in the shortened last codeword. In shortened codeword mode, the CM MUST encode the data bytes of the burst (including MAC Header) using the assigned codeword size (k information bytes per codeword) until 1) all the data are encoded, or 2) a remainder of data bytes is left over which is less than k. Shortened last codewords MUST NOT have less than 16 information bytes, and this is to be considered when CMs make requests of mini-slots. In shortened last codeword mode, the CM MUST zero-fill data if necessary up to the Burst Size specified in Table 6-X above accounting for preamble, FEC parity, return-to-zero bits and guard-time symbols (if any). Therefore, in many cases, only k” - k’ zero-fill bytes are necessary with 16 <= k” <= k and k’ <= k”.

More generally, the CM MUST zero-fill data until the point when no additional fixed-length codewords can be inserted before the end of the burst specified in Table 6-X above, accounting for preamble, FEC parity, return-to-zero bits and guard-time symbols (if any), and then, if possible, a shortened last codeword of zero-fill MUST be inserted to fit into the last mini-slot.

If, after zero-fill of additional codewords with k information bytes, there are less than 16 bytes remaining before the end of the burst specified in Table 6-X above, accounting for preamble, FEC parity, return-to-zero bits and guard-time symbols (if any), then the CM shall not create this last shortened codeword.

6.2.5.2 R-S FEC Disabled

When T = 0 (no FEC parity bytes), the RS encoder SHOULD zero-fill in full bytes to the end of the burst specified in section 6.2.5.1.1 above, accounting for preamble, return-to-zero bits, and guard-time symbols (if any).

Change #2

ORIGINAL TEXT:

6.2.12.2.1 Rules for Preamble and Coded TCM Symbols 

6. After placing all of the preamble and data symbols into the frame, the remaining symbols in the grant MUST be filled with zero data symbols which will be mapped to non-zero power.

NEW TEXT:

6.2.12.2.1 Rules for Preamble and Coded TCM Symbols 

6. After placing all of the preamble and data symbols into the frame, the remaining symbols in the burst, as defined by the burst boundaries of Section 6.2.5.1.1, MUST be filled with zero data symbols which will be mapped to non-zero power.

Change #3

ORIGINAL TEXT:

6.2.12.2.2 Rules for Uncoded Symbols and the Uncoded TCM Subsymbols

7. After placing all of the data symbols into the frame, the remaining symbols in the grant MUST be filled with zero data symbols which will be mapped to non-zero power.

NEW TEXT:

6.2.12.2.2 Rules for Uncoded Symbols and the Uncoded TCM Subsymbols

7. After placing all of the data symbols into the frame, the remaining symbols in the burst, as defined by the burst boundaries of Section 6.2.5.1.1, MUST be filled with zero data symbols which will be mapped to non-zero power.

Change #4

ORIGINAL TEXT:

6.2.11.5 Spreader-off Bursts for Maintenance on S-CDMA channel

Spreader-off bursts on S-CDMA channels MUST be defined with a guard time of 1 (i.e., no guard time). Spreader-off bursts for Station Maintenance Regions (IUC 4) MUST be padded with zero data symbols from the end of the R-S encoded data until the end of the bandwidth allocation. Spreader-off bursts for Initial Maintenance Regions (IUC3) MUST be padded with zero data symbols from the end of the R-S encoded data until the end of the minimum number of mini-slots necessary to transmit a Ranging Request packet with the burst profile associated with IUC3. Differential encoding and R-S byte interleaving MUST NOT be used with spreader-off bursts on S-CDMA channels.

NEW TEXT: 

6.2.11.5 Spreader-off Bursts for Maintenance on S-CDMA channel
Spreader-off bursts on S-CDMA channels MUST be defined with a guard time of 1 (i.e., no guard time). Spreader-off bursts for Station Maintenance Regions (IUC 4) MUST be padded with zero data symbols from the end of the R-S encoded data until the end of the burst as defined by the burst boundaries of Section 6.2.5.1.1. Spreader-off bursts for Initial Maintenance Regions (IUC3) MUST be padded with zero data symbols from the end of the R-S encoded data until the end of the burst as defined by the burst boundaries of Section 6.2.5.1.1. Differential encoding and R-S byte interleaving MUST NOT be used with spreader-off bursts on S-CDMA channels.

Change #5

ORIGINAL TEXT:

9.4.2 Transmit Opportunities

The number of Transmit Opportunities associated with a particular IE in a MAP is dependent on the total size of the region as well as the allowable size of an individual transmission. As an example, assume a REQ IE defines a region of 12 mini-slots. If the UCD defines a REQ Burst Size that fits into a single mini-slot then there are 12 Transmit Opportunities associated with this REQ IE, i.e., one for each mini-slot. If the UCD defines a REQ that fits in two mini-slots, then there are six Transmit Opportunities and a REQ can start on every other mini-slot.

NEW TEXT:

9.4.2 Transmit Opportunities 

The number of Transmit Opportunities associated with a particular IE in a MAP is dependent on the total size of the region as well as the allowable size of an individual transmission. As an example, assume a contention REQ IE defines a region of 12 mini-slots. If the UCD defines a REQ Burst Size that fits into a single mini-slot then there are 12 Transmit Opportunities associated with this REQ IE, i.e., one for each mini-slot. If the UCD defines a REQ that fits in two mini-slots, then there are six Transmit Opportunities and a REQ can start on every other mini-slot.

Change #6

ORIGINAL TEXT:

9.4.2 Transmit Opportunities
NEW TEXT (include section number, title, and paragraph. Following paragraph is recommended to be added  to the end of Section 9.4.2 after Table 9-4.): 

9.4.2 Transmit Opportunities
Note: Transmit Opportunity should not be confused with Burst Size.  Burst Size requirements are specified in Table 6-X.

Change #7

ORIGINAL TEXT:

6.2.8.1
TCM R-S Bytes to Symbol Mapping

The mapping of R-S bytes to TCM symbols is done such that each byte is mapped entirely to the uncoded bits i m ,...,i 3 , or entirely to the convolutional encoder input bits i 2 i 1 . The decision is made sequentially for each byte using the rule that the byte assignment should lead to the shortest packet of symbols including tail symbols, if the current byte were the last byte to be encoded. This rule results in the repetitive patterns of byte assignments to label bits shown in Figure 6-9 for m=1 to 6. In the figure bit i m is at the top and bit i 1 is at the bottom.

NEW TEXT:

6.2.8.1
Byte to TCM Symbol Mapping

The mapping of bytes to TCM symbols is done such that each byte is mapped entirely to the uncoded bits i m ,...,i 3 , or entirely to the convolutional encoder input bits i 2 i 1 . The decision is made sequentially for each byte using the rule that the byte assignment should lead to the shortest packet of symbols including tail symbols, if the current byte were the last byte to be encoded. This rule results in the repetitive patterns of byte assignments to label bits shown in Figure 6-9 for m=1 to 6. In the figure bit i m is at the top and bit i 1 is at the bottom.

Annex J

RFI2-N-02173

Summary: Delete requirements to set guard time for SCDMA channels.
Change #1

ORIGINAL TEXT: 6.2.1 Overview, paragraph 9

The PMD sublayer also supports a synchronous mode of transmission when using S-CDMA, wherein rampdown of one burst MAY completely overlap the ramp-up of the following burst, so that the transmitted envelope is never zero. The system timing of the S-CDMA transmissions from the various CMs MUST provide adequate timing accuracy so that different CMs do not appreciably interfere with each other. S-CDMA utilizes precise synchronization so that multiple CMs can transmit simultaneously.

NEW TEXT:

The PMD sublayer also supports a synchronous mode of transmission when using S-CDMA, wherein rampdown of one burst MAY completely overlap the ramp-up of the following burst, so that the transmitted envelope is never zero. There is no guard time for transmission on SCDMA channels. The system timing of the S-CDMA transmissions from the various CMs MUST provide adequate timing accuracy so that different CMs do not appreciably interfere with each other. S-CDMA utilizes precise synchronization so that multiple CMs can transmit simultaneously.

Change #2

ORIGINAL TEXT: 6.2.11.5 Spreader-off Bursts for Maintenance on S-CDMA channel, paragraph 4:

Delete the first sentence, which reads:

Spreader-off bursts on S-CDMA channels MUST be defined with a guard time of 1 (i.e., no guard time).

Change #3

ORIGINAL TEXT: Table 6-7

	Guard Time 

	4 to 255 modulation intervals

1 for S-CDMA channels


NEW TEXT:

	Guard Time 

	4 to 255 modulation intervals

There is no guard time in S-CDMA


Change #4

ORIGINAL TEXT: Table 8-19 Upstream Physical-Layer Burst Attributes (as modified by RFI2-N-02085)

	Guard Time Size
	9
	1
	Number of symbol times measured from the end of the last symbol of one burst to the beginning of the first symbol of the preamble of an immediately following burst. In all burst descriptors, the CMTS MUST choose the parameters

such that the number of bytes that fit into any valid number of mini-slots will not change if the guard time is decreased by 1. 


NEW TEXT: Table 8-19 Upstream Physical-Layer Burst Attributes

	Guard Time Size
	9
	1
	For TDMA channels, the number of modulation intervals measured from the end of the last symbol of one burst to the beginning of the first symbol of the preamble of an immediately following burst.  In Type 4 burst descriptors, the CMTS MUST choose the parameters such that the number of bytes that fit into any valid number of mini-slots will not change if the guard time is increased by 1.  For SCDMA channels, there is no guard time, and hence the CM MUST ignore this value.  This TLV MUST NOT be present for SCDMA channels.


Annex K

RFI2-N-02178

Summary: Specify CM timing offsets when making modulation rate changes.
Change #1

NEW TEXT: 

Add the following text as a new Section 6.2.19.4 titled “CM Timing Offsets When Changing Modulation Rate” and as a new Section in F.6.2.19.4 with the same title:

“When making a modulation rate change the CM MUST employ the following timing offsets when changing modulation rates.  The offsets in the table correspond to the contribution of DOCSIS 1.0 and 1.1 legacy upstream receivers to changes in latency when making modulation rate changes. These offsets are maintained into DOCSIS 2.0 but with the addition of including in the table the highest modulation rate. The timing offset to apply is the difference between the entry in the table corresponding to the new modulation rate and the entry corresponding to the original modulation rate. The offsets are referenced to the center of the first symbol in the burst, which is the reference point for burst timing as stated in Section 6.2.20. Specification of these offsets is needed so that CMs apply uniform adjustments to their ranging offsets and so that CMTSs can appropriately handle CMs that apply these offsets when making modulation rate changes. 

	Modulation Rate
	Timing Offset (in units of 1/64 time ticks referenced to 5.12 MHz)

	5.12 MHz
	0 (reference)

	2.56 MHz
	0 

	1.28 MHz
	24

	0.64 MHz
	72

	0.32 MHz
	168

	0.16 MHz
	360


As an example, suppose a CM is on an upstream channel operating at a modulation rate of 1.28 MHz.  Now, suppose the UCD message from the CMTS changes the modulation rate of the channel to 0.32 MHz.  The CM applies an additional timing offset of 168 – 24 = 144 to its ranging offset to compensate for this modulation rate change.  The value of 144 is positive, and thus, the CM will add to its ranging offset so that it effectively transmits earlier by 144 units of 1/64 time ticks.

Furthermore, in changing modulation rates, if a CM has its own contribution to a change in latency, the CM MUST also compensate for this CM-specific latency difference.  This is in addition to the offset applied from the values in the table above, which result from legacy CMTS upstream receiver contributions to changes in latency.  The requirements for CM burst timing accuracy found earlier in this section, referenced to the modulation rate that is the lower of the original and the new modulation rate, apply after the modulation rate change with the required timing offsets above considered.

A CMTS that does not apply the same internal physical delay offsets as the legacy DOCSIS upstream CMTS receiver implementation is capable of receiving a CM burst after a modulation rate change in any of the following ways but is not limited necessarily to only these ways:

a) The CMTS may implement the internal physical delay offset, as specified

in the above table.

b) The CMTS may implement an internal timing compensation based on the

expected offset in the above table.

c) The CMTS may increase the guard time.

d) The CMTS may send an unsolicited RNG-RSP to each CM to adjust the delay

offset.  As discussed in section 6.3.6, the CM is expected to be capable of adjusting its timing offset at any time with the accuracy specified within this section."

Change #2 Section 9.3.1, “Global Timing Reference”:

ORIGINAL TEXT: 

“As mentioned in the Ranging section below (Section 9.3.3), the model assumes that the timing delays through the remainder of the PHY layer MUST be relatively constant. For TDMA, any variation in the PHY delays MUST be accounted for in the guard time of the PHY overhead.”

NEW TEXT:

 “As mentioned in the Ranging section below (Section 9.3.3), the model assumes that the timing delays through the remainder of the PHY layer MUST be relatively constant with the exception of the timing offsets specified in Section 6.2.19.4 related to modulation rate changes to accommodate a legacy DOCSIS upstream receiver implementation. For TDMA, any variation in the PHY delays MUST be accounted for in the guard time of the PHY overhead.

Change #3 Section 9.3.3, “Global Timing Reference”:

ORIGINAL TEXT:  

“Ranging is the process of acquiring the correct timing offset such that the cable modem’s transmissions are aligned to the correct mini-slot boundary. The timing delays through the PHY layer MUST be relatively constant.  For TDMA, any variation in the PHY delays MUST be accounted for in the guard time of the upstream PMD overhead.”

NEW TEXT:

 “Ranging is the process of acquiring the correct timing offset such that the cable modem’s transmissions are aligned to the correct mini-slot boundary. The timing delays through the PHY layer MUST be relatively constant with the exception of the timing offsets specified in Section 6.2.19.4 related to modulation rate changes to accommodate a legacy DOCSIS upstream receiver implementation. For TDMA, any variation in the PHY delays MUST be accounted for in the guard time of the upstream PMD overhead.”

Annex L

RFI2-N-02187

Summary: Clarify reaction of DSx Dynamic state machines.
Change #1

Add a new Paragraph located after the second paragraph in section 11.4.1.

“If a message is received which refers to two service flows locked in different transactions, or they are in different states, the device MUST reject the request without affecting the ongoing transaction(s).”

Annex M

RFI2-N-02215

Summary: Correct two figures that contradict the text by requiring backoff on first transmission.
Change #1:  section 9.4.1, second paragraph:

ORIGINAL TEXT: 

When a CM has information to send and wants to enter the contention resolution process, it sets its internal backoff window equal to the Data Backoff Start defined in the MAP currently in effect.1
NEW TEXT:

Every time a CM wants to transmit in a contention region, it MUST enter the contention resolution process by setting its internal backoff window equal to the Data Backoff Start defined in the MAP currently in effect.

Change #2:  section 9.4.1, add the following paragraph at the end of the section:

NEW TEXT:

A CM transmitting a RNG-REQ in the Initial Maintenance IE MUST perform truncated binary exponential backoff using the Ranging Backoff Start and Ranging Backoff End to control the backoff window. The algorithm works similarly to data transmissions, except of the calculation of transmit opportunities which is described in the next section.

Change #3

ORIGINAL TEXT:

Section 11.2.4, Figure 11-6
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NEW TEXT: 

Section 11.2.4, Figure 11-6
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Change #4

ORIGINAL TEXT:

Section 10.3.1.1, Figure 10-8.


[image: image4.png]



NEW TEXT: 

Section 10.3.1.1, Figure 10-8.
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Annex N

RFI2-N-02216

Summary: Allow for the absence of some non-critical options in a DHCP renew or rebind.
Change #1

ORIGINAL TEXT:

Annex D.1.1, near the end of the section:

If any other critical or non-critical field is missing or is invalid in the DHCP response during renew or rebind, the CM MUST log a warning, ignore the field and stay operational.

NEW TEXT: 

Annex D.1.1, near the end of the section:

If any other critical or non-critical field is missing or is invalid in the DHCP response during renew or rebind, the CM MUST log a warning, ignore the field if it is invalid and stay operational.

Annex O

RFI2-N-02217

Summary: Clarify/change functionality related to the use of Interval Description Messages.
Change #1

ORIGINAL TEXT: Section H.8.3.1 Interval Description Message, second paragraph:

The MAC builds these Interval Description Messages from the information present in the DOCSIS MAPs that have been generated for the logical channels which the PHY is servicing. There is a one-to-one correspondence between Interval Description Messages and Interval Allocations in MAPs (those IEs in each MAP appearing prior to the NULL IE). This means that even though an IE might describe an interval which has more than one transmit opportunity (e.g. a REQ IE), only one Interval Description Message MUST be transferred to the PHY for these IEs. Interval Description Messages MUST NOT be transferred to the PHY for the NULL IE or any of the Acknowledgements or Pending Grant IE's. So as to minimize the complexity and buffering requirements of the PHY, the MAC MUST sort the Interval Descriptions from all logical channels, putting them into chronological order, and delivering them to the PHY in this order.

NEW TEXT: Section H.8.3.1 Interval Description Message, second paragraph:

The MAC builds these Interval Description Messages from the information present in the DOCSIS MAPs that have been generated for the logical channels which the PHY is servicing. The MAC MUST transfer only one Interval Description Message to the PHY for an Interval Allocation which might describe an interval which has more than one transmit opportunity (e.g. REQ, REQ/DATA). The MAC MAY generate Interval Description Messages for Interval Allocations to the NULL SID, but MUST NOT generate Interval Description Messages for Interval Allocations for the NULL SID if they overlap with Interval Allocations for non-NULL SIDs on other logical channels being serviced by the same PHY. Interval Description Messages for the NULL SID MAY be associated with any currently active logical channel. In contrast to MAP messages, the set of all Interval Description Messages from the MAC taken together need not describe every minislot on the logical channels in question; the MAC MAY refrain from sending Interval Description messages to describe inactive time periods on any or all logical channels. So as to minimize the complexity and buffering requirements of the PHY, the MAC MUST sort the Interval Descriptions from all logical channels, putting them into chronological order, and deliver them to the PHY in this order. Note that Interval Description Messages MUST NOT be transferred for the NULL IE, Data Acknowledgement IE’s, or Data Grants Pending (since none of these is an Interval Allocation).

Change #2

ORIGINAL TEXT: Section H.8.2.8.1 Overview, third sentence, first paragraph:

If no burst is received, a NO_BURST Data Block MUST be transferred.

NEW TEXT:

If no burst is received, a NO_BURST Data Block MUST be transferred unless the region was allocated to a SID which the system has reserved for no CM (e.g. the null SID as defined in A.2.1).

Annex P

RFI2-N-02218

Summary: Specify the maximum latency of Interval Description Message delivery.
Change #1

ORIGINAL TEXT: Section H.5.4.2 Upstream Control Messages, last paragraph:

UC_RDY_N MAY be used to stop and start the flow of Interval Description messages. UC_RDY_N does not affect the transfer of other message types. If the PHY is receiving an interval description and does not want to receive a subsequent interval description, the PHY MUST de-assert UC_RDY_N at least two clock cycles of US_CLK prior to the end of the current interval description. This de-assertion behavior is shown in Figure H-6. Once the PHY re-asserts UC_RDY_N, the MAC MAY transfer a new Interval Description Message immediately.

NEW TEXT: Section H.5.4.2 Upstream Control Messages, last paragraph:

UC_RDY_N MAY be used to stop and start the flow of Interval Description messages. UC_RDY_N does not affect the transfer of other message types. If the PHY is receiving an interval description and does not want to receive a subsequent interval description, the PHY MUST de-assert UC_RDY_N at least two clock cycles of US_CLK prior to the end of the current interval description. This de-assertion behavior is shown in Figure H-6. The MAC MUST transfer a new Interval Description Message within 10 US_CLK periods of the assertion of UC_RDY_N if a new Interval Description Messages is available.

Annex Q

RFI2-N-02226

Summary: Clarify that the Service Identifier (SID) TLV must not be included for downstream service flows.
Change #1

ORIGINAL TEXT:

C.2.2.3.3 Service Identifier

The value of this field specifies the Service Identifier assigned by the CMTS to a Service Flow with a non-null AdmittedQosParameterSet or ActiveQosParameterSet. This is used in the bandwidth allocation MAP to assign upstream bandwidth. This field MUST be present in CMTS-initiated DSA-REQ or DSC-REQ message related to establishing an admitted or active upstream Service Flow. This field MUST also be present in REG-RSP, DSARSP and DSC-RSP messages related to the successful establishment of an admitted or active upstream Service Flow.

Even though a Service Flow has been successfully admitted or activated (i.e., has an assigned Service ID) the Service Flow ID MUST be used for subsequent DSx message signalling as it is the primary handle for a service flow. If a Service Flow is no longer admitted or active (via DSC-REQ) its Service ID MAY be reassigned by the CMTS.

SubType 
Length 
Value

[24/25].3 
2 
SID (low-order 14 bits)

NEW TEXT:

C.2.2.3.3 Service Identifier

The value of this field specifies the Service Identifier assigned by the CMTS to a Service Flow with a non-null AdmittedQosParameterSet or ActiveQosParameterSet. This is used in the bandwidth allocation MAP to assign upstream bandwidth. This field MUST be present in CMTS-initiated DSA-REQ or DSC-REQ message related to establishing an admitted or active upstream Service Flow. This field MUST also be present in REG-RSP, DSA-RSP, and DSC-RSP messages related to the successful establishment of an admitted or active upstream Service Flow. This field MUST NOT be present in settings related to downstream Service Flows; the Service Identifier only applies to upstream Service Flows.
Even though a Service Flow has been successfully admitted or activated (i.e., has an assigned Service ID) the Service Flow ID MUST be used for subsequent DSx message signaling as it is the primary handle for a service flow. If a Service Flow is no longer admitted or active (via DSC-REQ) its Service ID MAY be reassigned by the CMTS.

SubType 
Length 
Value


[24].3 

2 
SID (low-order 14 bits)

Annex R

RFI2-N-02227

Summary: Improve recovery time from a temporary loss of downstream signal in SCDMA mode.
Change #1

In Section 8.3.26 Initial Ranging Request (INIT-RNG-REQ) last bullet item (corrected also to match wording of same bullet item in RNG-REQ, Section 8.3.5 Ranging Request (RNG-REQ)):

ORIGINAL TEXT:

· Registration SID (previously assigned in REG-RSP) if modem is registered and is changing upstream channels, or if the CM is redoing initial ranging because the upstream has changed to or from S-CDMA mode (refer to Section 11.3.2).

NEW TEXT:

· Primary SID (previously assigned in REG-RSP) if modem is registered and is changing upstream channels, if the CM is redoing initial ranging as a result of a DCC, UCC, or UCD change (see Sections 8.3.3 and 11.3.2), or if the CM is redoing initial ranging as a result of a temporary loss of downstream signal while in S-CDMA mode (see section 11.2.1)
Change #2

In Section 11.2.1 Scanning and Synchronization to Downstream add to the end of the last paragraph:

ORIGINAL TEXT:

In order to support redundant CMTS architectures, when a CM in the Operational state detects that the downstream signal is invalid (i.e., does not meet the four criteria above), the CM MUST NOT immediately perform a Reinitialize MAC operation. It must instead attempt to re-establish synchronization on the current downstream channel (see Section 11.5). Such re-establishment attempts MUST continue until the operation of Periodic Ranging as specified in Figure 11-17 of Section 11.3.1 calls for a “Re-initialize MAC” operation after the expiration of Timeout T4 or 16 expirations of Timeout T3. Figure 11-17 shows the procedure that MUST be followed by a cable modem during standard operation.

NEW TEXT: 

In order to support redundant CMTS architectures, when a CM in the Operational state detects that the downstream signal is invalid (i.e., does not meet the four criteria above), the CM MUST NOT immediately perform a Reinitialize MAC operation. It must instead attempt to re-establish synchronization on the current downstream channel (see Section 11.5). Such re-establishment attempts MUST continue until the operation of Periodic Ranging as specified in Figure 11-17 of Section 11.3.1 calls for a “Re-initialize MAC” operation after the expiration of Timeout T4 or 16 expirations of Timeout T3. Figure 11-17 shows the procedure that MUST be followed by a cable modem during standard operation. 

During normal operation in the S-CDMA mode, if the CM temporarily loses and then re-establishes synchronization to the downstream signal before the operation of Periodic Ranging re-initializes its MAC, the CM MUST behave as follows: If the downstream-loss duration did not exceed the Lost Sync Interval (see Annex B), and if the CM can guarantee fixed timing error not greater than 0.02 of the nominal modulation interval (in addition to the allowed jitter defined in 6.2.21.8.2), the CM MAY continue with normal operation. Otherwise, the CM MUST re-acquire upstream timing to an accuracy of at least 1 us (assuming cable plant delays have not changed since the last downstream sync loss), and MUST successfully complete a ranging process before resuming its upstream transmission. For the ranging, the CM MAY use Broadcast or Unicast Initial Maintenance intervals, or spreader off Station Maintenance intervals; in all three cases the CM MUST use its Primary SID in the INIT-RNG-REQ or RNG-REQ. If the CM sends INIT-RNG-REQ messages using Broadcast Initial Maintenance intervals, and later on it receives a Unicast Initial ranging opportunity before receiving a RNG-RSP, the CM SHOULD re-start its T3 timer, and SHOULD use the unicast opportunity. After completing this ranging process by receiving RNG-RSP with the ranging status set to “success”, the CM MUST return to normal operation. A CMTS MUST process INIT-RNG-REQ messages with a Primary SID from any CM that is in normal operation. If the Primary SID used by the CM in INIT-RNG-REQ is no longer valid, the CMTS SHOULD send RNG-RSP to the CM with the ranging status set to “abort”.
Change #3

Add a new paragraph at the end of section 11.3.1 Periodic Signal Level Adjustment

ORIGINAL TEXT:

N/A

NEW TEXT: 

As described in section 11.2.1, during normal operation in the S-CDMA mode, if a CM temporarily loses synchronization to the downstream signal, it is required to perform a ranging process before returning to normal operation.  To facilitate this recovery, if the CMTS does not receive a RNG-REQ message from a CM during a Station Maintenance interval, the CMTS MAY schedule unicast Initial Maintenance opportunities or it MAY temporarily reduce the time between unicast spreader-off Station Maintenance opportunities. 

Change #4

Add a sentence to the one before last paragraph of section 6.2.11.5 Spreader-Off Bursts for Maintenance on S-CDMA channel.

ORIGINAL TEXT:

The CMTS scheduler MUST ensure that the spreader-off interval is aligned to the start of an S-CDMA frame, occurs completely within one or more S-CDMA frames, and MUST ensure that no spreader-on bursts are scheduled during these same frames. The CMTS scheduler MUST grant at most one spreader-off burst per CM per frame. It is the responsibility of the CMTS to allocate mini-slots to the NULL SID, as required to prevent interference between bursts (i.e., before and after spreader-off bursts when the CM might not be sufficiently synchronized).

NEW TEXT:

The CMTS scheduler MUST ensure that the spreader-off interval is aligned to the start of an S-CDMA frame, occurs completely within one or more S-CDMA frames, and MUST ensure that no spreader-on bursts are scheduled during these same frames. The CMTS scheduler MUST grant at most one spreader-off burst per CM per frame. It is the responsibility of the CMTS to allocate mini-slots to the NULL SID, as required to prevent interference between bursts (i.e., before and after spreader-off bursts when the CM might not be sufficiently synchronized). Specifically, the CMTS MUST issue a NULL grant (to the NULL SID) of 1 mini-slot immediately before each spreader-off burst which corresponds to either Station Maintenance or Unicast Initial Maintenance, and MUST also issue a NULL grant (to the NULL SID) of 1 mini-slot or guarantee a quiet mini-slot (dead time) immediately after these bursts and before a spreader-on interval starts.
Annex S

RFI2-N-02238

Summary: RFI2-N-02070 added a confirmation code that is unique to DCC-RSP and is not possible to send on the target channel in a normal DCC operation. This restricts the sending of this message to a possible scenario.
Change #1

ORIGINAL TEXT:

Section C.4.1 Confirmation Codes for Dynamic Channel Change

· reject-20-disable(183) indicates that the CMTS has asked a CM with 2.0 mode disabled to move to a Type 3 channel that it cannot use.

NEW TEXT: 

· reject-20-disable(183) indicates that the CMTS has asked a CM with 2.0 mode disabled to move to a Type 3 channel that it cannot use, and a UCD substitution was sent in the corresponding DCC-REQ.
Annex T

RFI2-N-02239

Summary: Clarify behavior of both the CM and CMTS between completion of registration and completion of BPI initialization.
Change #1: Section 11.2.10 (1st paragraph)

ORIGINAL TEXT:

Following registration, if the CM is provisioned to run Baseline Privacy, the CM MUST initialize Baseline Privacy operations, as described in [DOCS8]. A CM is provisioned to run Baseline Privacy if the Privacy Enable TLV (Section C.1.1.16) in the DOCSIS 1.1-style configuration file is explicitly/implicitly set to enable or the Baseline Privacy Configuration Setting (Section C.3.2) is contained in the DOCSIS 1.0-style configuration file as specified in Sections A.1.1 and C.2 of the BPI+ specification [DOCS8]. Note that the Secure Software Download is required regardless of whether the CM is provisioned to run Baseline Privacy or not as specified in Appendix D of the BPI+ specification [DOCS8].

NEW TEXT: 

Following registration, if the CM is provisioned to run Baseline Privacy, the CM MUST initialize Baseline Privacy operations, as described in [DOCS8]. A CM is provisioned to run Baseline Privacy if the Privacy Enable TLV (Section C.1.1.16) in the DOCSIS 1.1-style configuration file is explicitly/implicitly set to enable or the Baseline Privacy Configuration Setting (Section C.3.2) is contained in the DOCSIS 1.0-style configuration file as specified in Sections A.1.1 and C.2 of the BPI+ specification [DOCS8]. Note that the Secure Software Download is required regardless of whether the CM is provisioned to run Baseline Privacy or not as specified in Appendix D of the BPI+ specification [DOCS8]. If the CM has been provisioned to run Baseline Privacy,  it MUST NOT forward traffic from any attached CPE device to the HFC network from the time registration completes until after the initialization of Baseline Privacy operations completes. The CMTS MAY stop forwarding data traffic to a CM that has been provisioned to run Baseline Privacy from the time registration completes until after the CM has successfully completed initializing Baseline Privacy.

Changes to figure 11-13:

Change the state label “Operational” so that it is labeled “Registration Complete” instead.

Changes to figure 11-15:

Change the state label “Operational” so that it is labeled “Registration Complete” instead.

Annex U

RFI2-N-03016

Summary: This ECR clarifies the ranging continue operation of DOCSIS2.0 CMs and DOCSIS2.0 CMTSs to allow for PacketCable compatibility.
Change #1: Section 11.3.1 Periodic Signal Level Adjustment:

ORIGINAL TEXT:

The CMTS MUST provide each CM a Periodic Ranging opportunity at least once every T4 seconds.  The CMTS MUST send out Periodic Ranging opportunities at an interval sufficiently shorter than T4 that a MAP could be missed without the CM timing out.  The size of this “subinterval” is CMTS dependent.

The CM MUST reinitialize its MAC after T4 seconds have elapsed without receiving a Periodic Ranging opportunity.

Remote RF signal level adjustment at the CM is performed through a periodic ranging function using the RNG-REQ and RNG-RSP MAC messages. This is similar to initial ranging and is shown in Figure 11-16 and Figure 11-17. On receiving a RNG-RSP, the CM MUST NOT transmit until the RF signal has been adjusted in accordance with the RNG-RSP and has stabilized (refer to Section 6). The CM MUST NOT transmit anything other than RNG-REQs, if it has been suspended by receiving a RNG-RESP with a ranging state of CONTINUE, until such time as it receives a RNG-RSP with a ranging state of SUCCESS.

NEW TEXT:

The CMTS MUST provide each CM a Periodic Ranging opportunity at least once every T4 seconds.  The CMTS MUST send out Periodic Ranging opportunities at an interval sufficiently shorter than T4 so that a MAP could be missed without the CM timing out.  The size of this “subinterval” is CMTS dependent.

The CM MUST reinitialize its MAC after T4 seconds have elapsed without receiving a Periodic Ranging opportunity.

Remote RF signal level adjustment at the CM is performed through a periodic ranging function using the RNG-REQ and RNG-RSP MAC messages. This is similar to initial ranging and is shown in Figure 11-16 and Figure 11-17. On receiving a RNG-RSP, the CM MUST NOT transmit until the RF signal has been adjusted in accordance with the RNG-RSP and has stabilized (refer to Section 6). When operating in 2.0 mode, the CM MUST NOT transmit anything other than RNG-REQs, if it has been suspended by receiving a RNG-RSP with a ranging status of CONTINUE, until such time as it receives a RNG-RSP with a ranging status of SUCCESS.  When operating in 1.x mode, the CM should continue normal operation and MUST NOT suspend on-going data transmission if it receives a RNG-RSP with a ranging status of CONTINUE.

The CMTS SHOULD NOT send a ranging status of CONTINUE in a RNG-RSP to any CMs in 2.0 mode unless the ranging parameters measured on the corresponding RNG-REQ are insufficient for the CMTS to guarantee proper reception of all burst types available to that CM.  Additionally, upon sending a RNG-RSP with ranging status of CONTINUE to a CM in 2.0 mode, the CMTS SHOULD schedule another Periodic Ranging opportunity for the CM quickly so that the CM can return to a ranging status of SUCCESS as quickly as possible.
Annex V

RFI2-N-03018

Summary: Relax timing accuracy requirements after modulation rate change in S-CDMA mode.
Change #1: Section 6.2.19.4, “CM Timing Offsets When Changing Modulation Rate”, 3rd paragraph

ORIGINAL TEXT:

 “Furthermore, in changing modulation rates, if a CM has its own contribution to a change in latency, the CM MUST also compensate for this CM-specific latency difference. This is in addition to the offset applied from the values in the table above, which result from legacy CMTS upstream receiver contributions to changes in latency. The requirements for CM burst timing accuracy found earlier in this section, referenced to the modulation rate that is the lower of the original and the new modulation rate, apply after the modulation rate change with the required timing offsets above considered.”

NEW TEXT: 

 “Furthermore, in changing modulation rates, if a CM has its own contribution to a change in latency, the CM MUST also compensate for this CM-specific latency difference. This is in addition to the offset applied from the values in the table above, which result from legacy CMTS upstream receiver contributions to changes in latency. The requirements for CM burst timing accuracy found earlier in this section for TDMA mode, referenced to the modulation rate that is the lower of the original and the new modulation rate, apply after the modulation rate change with the required timing offsets above considered. Specifically, the CM MUST implement the timing adjustments with accuracy within ±0.25 µsec plus ±1/2 symbol, in both TDMA and S-CDMA modes.”

Annex W

RFI2-N-03050

Summary: Correct clarification of the DSx Dynamic state machines reaction.
Change #1: section 11.4.1 “Dynamic Service Flow State Transitions “ third paragraph
ORIGINAL TEXT:
“If a message is received which refers to two service flows locked in different transactions, or they are in different states, the device MUST reject the request without affecting the ongoing transaction(s).“

NEW TEXT:

“If a message is received which refers to two service flows locked in different transactions, and they are in different states, the device MUST reject the request without affecting the ongoing transactions.”

Annex X

RFI2-N-03073

Summary: The CM should not be required to wait for all keying material for all SIDs/SAIDs to be obtained to forward CPE  traffic.
Change #1

ORIGINAL TEXT Section 11.2.10 (1st paragraph):

If the CM has been provisioned to run Baseline Privacy, it MUST NOT forward traffic from any attached CPE device to the HFC network from the time registration completes until after the initialization of Baseline Privacy operations completes.

NEW TEXT Section 11.2.10 (1st paragraph):

If the CM has been provisioned to run Baseline Privacy, it MUST NOT forward traffic from any attached CPE device to the HFC network from the time registration completes until after the initialization of Baseline Privacy operations completes for its primary SID/SAID.

Annex Y

RFI2-N-03075

Summary: Correct Clarification of the DSx Dynamic state machines reaction.
Change #1

ORIGINAL TEXT Section 11.4.1 “Dynamic Service Flow State Transitions” new third paragraph):

“If a message is received which refers to two service flows locked in different transactions, or they are in different states, the device MUST reject the request without affecting the ongoing transaction(s).”

NEW TEXT Section 11.4.1 “Dynamic Service Flow State Transitions” new third paragraph): 

“If a DSC request is received which refers to two service flows locked in different transactions, and they are in different states, the device MUST reject the request without affecting the ongoing transactions.”

Annex Z

RFI2-N-03078

Summary: Add requirements for CM recovery from loss of DS sync.
Change #1

ORIGINAL TEXT  End of Section 11.2.1 (from RFI2-N-02227): 

During normal operation in the S-CDMA mode, if the CM temporarily loses and then re-establishes synchronization to the downstream signal before the operation of Periodic Ranging re-initializes its MAC, the CM MUST behave as follows: If the downstream-loss duration did not exceed the Lost Sync Interval (see Annex B), and if the CM can guarantee fixed timing error not greater than 0.02 of the nominal modulation interval (in addition to the allowed jitter defined in 6.2.21.8.2), the CM MAY continue with normal operation. Otherwise, the CM MUST re-acquire upstream timing to an accuracy of at least 1 us (assuming cable plant delays have not changed since the last downstream sync loss), and MUST successfully complete a ranging process before resuming its upstream transmission. For the ranging, the CM MAY use Broadcast or Unicast Initial Maintenance intervals, or spreader off Station Maintenance intervals; in all three cases the CM MUST use its Primary SID in the INIT-RNG-REQ or RNG-REQ. If the CM sends INIT-RNG-REQ messages using Broadcast Initial Maintenance intervals, and later on it receives a Unicast Initial ranging opportunity before receiving a RNG-RSP, the CM SHOULD re-start its T3 timer, and SHOULD use the unicast opportunity. After completing this ranging process by receiving RNG-RSP with the ranging status set to “success”, the CM MUST return to normal operation. A CMTS MUST process INIT-RNG-REQ messages with a Primary SID from any CM that is in normal operation. If the Primary SID used by the CM in INIT-RNG-REQ is no longer valid, the CMTS SHOULD send RNG-RSP to the CM with the ranging status set to “abort”.

NEW TEXT  End of section 11.2.1: 

An interruption of downstream signal occurs when the following conditions are met – 

· The interruption occurs on a downstream that is valid (per sections 6.3.5, 6.3.6, 6.3.7, 6.3.8, 6.3.9 and 6.3.10) before and after the loss.

· The interruption is defined as an instantaneous loss of signal and after a predetermined delay, an instantaneous return to the original signal fidelity.

· The restored downstream signal is the original signal transmitted from the original source.

· The carrier frequency, physical plant, and path delays remain the same before and after the interruption. 

· There are no changes in any downstream signaling parameter, including the modulation and the M/N ratio, from before to after the interruption.

When a CM in the Operational state in S-CDMA mode receives an interruption of downstream signal less than or equal to 5 msec, the CM MUST recover from the outage such that its fixed timing error is not greater than 0.02 of the nominal modulation interval (in addition to the allowed jitter defined in 6.2.21.8).  When a CM in the Operational state in TDMA mode receives an interruption of downstream signal less than or equal to 5 msec, the CM MUST recover from the outage such that the first upstream transmission after the CM resumes normal operation is performed within an accuracy of +/- 250 nanoseconds plus +/- 0.5 symbols (refer to section 6.2.19.1).  In either mode, the CM MUST continue with normal operation within 2 sec from the end of the interruption.  The CM is not required to continue normal operation if it receives a second interruption of downstream signal prior to the first receipt of a RNG-RSP with status “success”.

When a CM in the Operational state receives an interruption of downstream signal greater than 5 msec but less than the Lost Sync Interval (see Annex B), the CM MAY continue with normal operation as long as it recovers within 2 sec: 

· with a fixed timing error not greater than 0.02 of the nominal modulation interval (in addition to the allowed jitter defined in 6.2.21.8) if the CM is in S-CDMA mode.

· within the accuracy of 6.2.19.1 if the CM is in TDMA mode.

If the CM cannot recover according to the preceding recovery time, timing and jitter specifications, the CM MUST re-acquire upstream timing to an accuracy of at least 1 usec and be ready to respond to a ranging opportunity within 2 seconds, and MUST receive a RNG-RSP message with status “success” before resuming its upstream transmission. For the ranging process, the CM MAY use Broadcast or Unicast Initial Maintenance intervals, or Station Maintenance intervals, although a CM in S-CDMA mode MUST NOT use spreader-on Station Maintenance. For the ranging process, the CM MUST use its Primary SID in the INIT-RNG-REQ or RNG-REQ message and MUST use its known timing offset. After completing this ranging process by receiving RNG-RSP with the ranging status set to “success”, the CM MUST return to normal operation. A CMTS MUST process INIT-RNG-REQ messages with a Primary SID from any CM that is in normal operation. If the Primary SID used by the CM in INIT-RNG-REQ is no longer valid, the CMTS SHOULD send a RNG-RSP message to the CM with the ranging status set to “abort”. 

In all cases, after the first successful ranging opportunity subsequent to the interruption, the CM MUST meet the timing requirements specified in sections 6.2.19.1 and 6.2.21.8.

Annex AA

Summary:  Technical changes as above, applied to J.122 Annex J.

Change 1: J.4.1 Broadband Access Network:

In the 2nd and 3rd bullets, replace "160km" with "160km in each direction".  After the last bullet, add the following sentence (not a bullet):

"At a propagation velocity in fiber of approximately 5 ns/m, 160km of fiber in each direction results in a round-trip delay of approximately 1.6 ms.  For further information, see Appendix VIII, Ambient Temperature and Wind Loading Effects."

Change 2: In Section J.6.2.1, Overview, end of paragraph 8 and paragraph 9

ORIGINAL TEXT:

“The guard time MUST be greater than or equal to the duration of five symbols plus the maximum timing error. Timing error is contributed by both the CM and CMTS. CM timing performance is specified in Section J.6.2.19. Maximum timing error and guard time may vary with CMTSs from different vendors.

The PMD sublayer also supports a synchronous mode of transmission when using S-CDMA, wherein rampdown of one burst MAY completely overlap the ramp-up of the following burst, so that the transmitted envelope is never zero. The system timing of the S-CDMA transmissions from the various CMs MUST provide adequate timing accuracy so that different CMs do not appreciably interfere with each other. S-CDMA utilizes precise synchronization so that multiple CMs can transmit simultaneously.”

NEW TEXT:

“The guard band MUST be greater than or equal to the duration of five symbols plus the maximum timing error. Timing error is contributed by both the CM and CMTS. CM timing performance is specified in Section J.6.2.19. Maximum timing error and guard band may vary with CMTSs from different vendors. The term guard time is similar to the guard band, except that it is measured from the end of the last symbol of one burst to the beginning of the first symbol of the preamble of an immediately following burst. Thus, the guard time is equal to the guard band – 1.

The PMD sublayer also supports a synchronous mode of transmission when using S-CDMA, wherein rampdown of one burst MAY completely overlap the ramp-up of the following burst, so that the transmitted envelope is never zero. There is no guard time for transmission on SCDMA channels. The system timing of the S-CDMA transmissions from the various CMs MUST provide adequate timing accuracy so that different CMs do not appreciably interfere with each other. S-CDMA utilizes precise synchronization so that multiple CMs can transmit simultaneously.”

Change 3: J.6.2.16.1 Upstream Frequency Agility and Range

ORIGINAL TEXT:

"Offset frequency resolution MUST be supported having a range of ±32 kHz (increment = 1 Hz; implement within ±10 Hz)."

NEW TEXT:

"Offset frequency commands MUST be supported per Table J-6-3."

Change 4: Table J-6-3
ORIGINAL TEXT:

	Guard Time 

	4 to 255 modulation intervals

1 for S-CDMA channels


NEW TEXT:

	Guard Time 

	5 to 255 modulation intervals

There is no guard time in S-CDMA


Change 5:  J.6.2.19 Burst Profiles:  replace Table J-6-4 with following updated table:

Table J-6-4  User-Unique Burst Parameters

	User Unique Parameter
	Adjustment Command
	Resulting Parameter Value

	Power Level
	8-bit two's complement, resolution = 0.25 dB


	TDMA:

+8 to +54 dBmV (32QAM, 64QAM)

+8 to +55 dBmV (8QAM, 16QAM)

+8 to +58 dBmV (QPSK)

S-CDMA: +8 to +53 dBmV (all modulations)

Resolution  = 1 dB or better

	Offset Frequency
	Range = ±32 kHz, resolution  = 1 Hz
	Frequency Range per J.6.2.16.1 Upstream Frequency Agility and Range

	Ranging Offset
	Integer part:  32-bit two's complement, resolution = (1 / 9.216 MHz) = 6.9444… µsec/64 = 108.5069444… ns

Fractional part: unsigned 8-bit fractional extension, resolution = 6.9444…µsec/(64*256) = 0.42385525173611111… nsec

	Range:  sufficient for maximum cable plant length per Section 4.1, Broadband Access Network

Resolution:  TDMA:  6.9444… µsec/64.  S-CDMA:  6.9444… µsec/(64*256)

	Burst Length (mini-slots) if variable on this

channel (changes burst-to-burst)
	N/A
	1 to 255 mini-slots

	Transmit Equalizer Coefficients

(See 6.2.15, Transmit Pre-Equalizer)
	DOCSIS 2.0 mode:  24 complex coefficients, 4 bytes per coefficient (2 real and 2 imaginary), load and convolve modes

DOCSIS 1.1 mode:  up to 64 complex coefficients, 4 bytes per coefficient (2 real and 2 imaginary), convolve mode only
	DOCSIS 2.0 mode:  24 complex coefficients

DOCSIS 1.1 mode:  up to 64 complex coefficients




Change 6: J.6.2.19 Burst Profiles:

ORIGINAL TEXT:

"The CM MUST implement the Offset Frequency to within ±10 Hz."

NEW TEXT:

"The CM MUST implement the Offset Frequency Adjustment to effect a change in upstream carrier frequency within ±10 Hz of the commanded change."

Change 7: J.6.2.19.1 Ranging Offset: replace entire paragraph with following new wording:

Ranging Offset is the time difference between the CM upstream frame time base and the CMTS upstream frame time base.  It is an advancement equal to roughly the round-trip delay between the CM and the CMTS, and is needed to synchronize upstream transmissions in the TDMA and S-CDMA schemes. The CMTS MUST provide the CM with feedback adjustments of this offset, based on reception of one or more successfully received bursts (i.e., satisfactory result from each technique employed: error correction and/or CRC).  The CMTS sends these Timing Adjust commands to the CM in the Ranging Response MAC message (8.3.6), where a negative value implies the Ranging Offset is to be decreased, resulting in later times of transmission at the CM.

For TDMA channels the CM MUST implement the Timing Adjust command with resolution of at most 1 symbol duration (of the symbol rate in use for a given burst), and (other than a fixed bias) with accuracy within ±0.25 µsec plus ±1/2 symbol owing to resolution. As an example, for the maximum symbol rate of 4.608 Msps, the corresponding symbol period would be 217 ns, the corresponding maximum resolution for the Timing Adjust MUST be 217 ns, and the corresponding minimum accuracy MUST be ±359 ns.  The accuracy of CM burst timing of ±0.25 µsec plus ±1/2 symbol is relative to the mini-slot boundaries derivable at the CM based on an ideal processing of the timestamp signals received from the CMTS.

The resolution of the integer part of the Timing Adjust parameter, which is used for TDMA channels, is (1 / 9.216 MHz) = 6.9444… µsec/64 ~= 108.50694444… ns. For S-CDMA channels the CMTS provides an additional fractional field in the Timing Adjust command, with resolution of 1/16384 of the frame tick increment = (6.9444… µsec/(64*256) ~= 0.423855… nsec. For S-CDMA channels, the CM MUST implement the Timing Adjust to within ±0.01 of the nominal chip period.  As an example, for the maximum chip rate of 4.608 Mcps, the corresponding maximum resolution for implementation of the timing correction would be (±0.01)*217 ns or roughly ±2.2 ns.
Change 8:

NEW TEXT: Add new section J.6.2.19.4

J.6.2.19.4 
CM Timing Offsets When Changing Modulation Rate

When making a modulation rate change the CM MUST employ the following timing offsets when changing modulation rates.  The offsets in the table correspond to the contribution of DOCSIS 1.0 and 1.1 legacy upstream receivers to changes in latency when making modulation rate changes. These offsets are maintained into DOCSIS 2.0 but with the addition of including in the table the highest modulation rate. The timing offset to apply is the difference between the entry in the table corresponding to the new modulation rate and the entry corresponding to the original modulation rate. The offsets are referenced to the center of the first symbol in the burst, which is the reference point for burst timing as stated in Section J.6.2.20. Specification of these offsets is needed so that CMs apply uniform adjustments to their ranging offsets and so that CMTSs can appropriately handle CMs that apply these offsets when making modulation rate changes. 

	Modulation Rate
	Timing Offset (in units of 1/64 time ticks referenced to 4.608 MHz)

	4.608 MHz
	0 (reference)

	2.304 MHz
	0 

	1.152 MHz
	26.666…

	0.576 MHz
	80

	0.288 MHz
	186.666…

	0.144 MHz
	400


As an example, suppose a CM is on an upstream channel operating at a modulation rate of 1.152 MHz.  Now, suppose the UCD message from the CMTS changes the modulation rate of the channel to 0.288 MHz.  The CM applies an additional timing offset of 186.666… – 26.666… = 160 to its ranging offset to compensate for this modulation rate change.  The value of 160 is positive, and thus, the CM will add to its ranging offset so that it effectively transmits earlier by 160 units of 1/64 time ticks.

Furthermore, in changing modulation rates, if a CM has its own contribution to a change in latency, the CM MUST also compensate for this CM-specific latency difference. This is in addition to the offset applied from the values in the table above, which result from legacy CMTS upstream receiver contributions to changes in latency. The requirements for CM burst timing accuracy found earlier in this section for TDMA mode, referenced to the modulation rate that is the lower of the original and the new modulation rate, apply after the modulation rate change with the required timing offsets above considered. Specifically, the CM MUST implement the timing adjustments with accuracy within ±0.25 µsec plus ±1/2 symbol, in both TDMA and S-CDMA modes.

A CMTS that does not apply the same internal physical delay offsets as the legacy DOCSIS upstream CMTS receiver implementation is capable of receiving a CM burst after a modulation rate change in any of the following ways but is not limited necessarily to only these ways:

a) The CMTS may implement the internal physical delay offset, as specified in the above table.

b) The CMTS may implement an internal timing compensation based on the expected offset in the above table.

c) The CMTS may increase the guard time.

d) The CMTS may send an unsolicited RNG-RSP to each CM to adjust the delay offset.  As discussed in section J.6.3.6, the CM is expected to be capable of adjusting its timing offset at any time with the accuracy specified within this section."

Change 9:  Section J.11.2.10 (1st paragraph)
ORIGINAL TEXT: 

Following registration, if the CM is provisioned to run Baseline Privacy, the CM MUST initialize Baseline Privacy operations, as described in [DOCS8]. A CM is provisioned to run Baseline Privacy if the Privacy Enable TLV (Section C.1.1.16) in the DOCS 1.1-style configuration file is explicitly/implicitly set to enable or the Baseline Privacy Configuration Setting (Section C.3.2) is contained in the DOCS 1.0-style configuration file as specified in Sections A.1.1 and C.2 of the BPI+ specification [DOCS8]. Note that the Secure Software Download is required regardless of whether the CM is provisioned to run Baseline Privacy or not as specified in Appendix D of the BPI+ specification [DOCS8].

NEW TEXT:

Following registration, if the CM is provisioned to run Baseline Privacy, the CM MUST initialize Baseline Privacy operations, as described in [DOCS8]. A CM is provisioned to run Baseline Privacy if the Privacy Enable TLV (Section C.1.1.16) in the DOCS 1.1-style configuration file is explicitly/implicitly set to enable or the Baseline Privacy Configuration Setting (Section C.3.2) is contained in the DOCS 1.0-style configuration file as specified in Sections A.1.1 and C.2 of the BPI+ specification [DOCS8]. Note that the Secure Software Download is required regardless of whether the CM is provisioned to run Baseline Privacy or not as specified in Appendix D of the BPI+ specification [DOCS8]. If the CM has been provisioned to run Baseline Privacy, it MUST NOT forward traffic from any attached CPE device to the HFC network from the time registration completes until after the initialization of Baseline Privacy operations completes for its primary SID/SAID. The CMTS MAY stop forwarding data traffic to a CM that has been provisioned to run Baseline Privacy from the time registration completes until after the CM has successfully completed initializing Baseline Privacy.

Appendix I

RFI2-N-02105

Summary: Rectify inconsistency of CDMA transmit power example in Section 6.2.18.2.

Replace the first 2 sentences in paragraph 7:

“If, for example, QPSK and 64 QAM burst profiles are active, then 
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  dBmV.The maximum permitted QPSK transmitted power is 53-1.2 = 51.8 dbmV when all active codes are transmitted, the minimum QPSK power is 9.2 – 1.1 = 8 dBmV when one mini-slot is transmitted, the maximum 64QAM power is 53 dBmV when all active codes are transmitted, and the minimum 64QAM power is 9.2 dBmV with one mini-slot transmitted.”

With the following :

“If, for example, QPSK and 64 QAM burst profiles are active, the number of active codes is 128 and the number of codes per mini-slot is 2, then 
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  dBmV. The maximum permitted QPSK transmitted power is 53 – 1.18 = 51.82 dBmV when all active codes are transmitted. The minimum QPSK power is 27.24 – 1.18 – 10log(128) + 10log(2) = 8 dBmV, when one mini-slot is transmitted. The last term in the sum is the result of summing the individual powers over 2 codes. Similarly, the maximum 64QAM power is 53 dBmV when all active codes are transmitted and the minimum 64QAM power is 27.24 – 10log(128) + 10log(2) = 9.18 dBmV when one mini-slot is transmitted.”

Appendix II

RFI2-N-02130

Summary: Correct typographical error in ECN RFI2-N-02070.
Change #1

ORIGINAL TEXT:

Figure 11-19 Changing Upstream Channels: CM View, Part 1 in section 11.3.3, Changing Upstream Channels
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NEW TEXT: 

Figure 11-19 Changing Upstream Channels: CM View, Part 1 in section 11.3.3, Changing Upstream Channels
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Appendix III

RFI2-N-02161

Summary: Clarify packet forwarding requirement.
Change #1

ORIGINAL TEXT:

5.1.2.3.2 Forwarding (First paragraph, third bullet)

Link-layer frames, on a given Service Flow (refer to section 8.1.2.3), MUST be delivered in the order that they are received.

NEW TEXT: 

5.1.2.3.2 Forwarding (First paragraph, third bullet)

Link-layer frames MUST be delivered in the order that they are received on a given Service Flow (refer to section 8.1.2.3).  In the upstream direction, the CM may perform one or more frame/packet processing functions on frames received from the CMCI prior to classifying them to a Service Flow. In the downstream direction, the CM may perform one or more frame/packet processing functions on frames received from the HFC prior to transmitting them on the CMCI.  Example processing functions include: DOCSIS protocol filtering as specified in [DOCSIS5] section 7.3, a policy-based filtering service as described in Section 10.1.6.1 and Appendix I, and priority-based queuing to support 802.1P/Q services.

Appendix IV

RFI2-N-02171

Summary: Clarify CM forwarding rules, particularly for frames that arrive from a higher-layer embedded application.
Change #1

ORIGINAL TEXT:

NEW TEXT: Section 5.1.2.1 General

Add a new paragraph at the end of this section:

Although provisions exist in this specification for frames to be passed from a higher-layer entity to be forwarded by the cable modem, these frames MUST be treated identically to frames arriving at the CPE port.  In particular, all of the forwarding rules defined in Section 5.1.2.3 MUST apply to these frames.

Change #2

ORIGINAL TEXT:  Section 5.1.2.3.2 Forwarding CM forwarding in both directions MUST conform to the following general 802.1d guidelines:

• Link-layer frames MUST NOT be duplicated.

• Stale frames (those that cannot be delivered in a timely fashion) MUST be discarded.

• Link-layer frames MUST be delivered in the order that they are received on a given Service Flow (refer to section 8.1.2.3). In the upstream direction, the CM may perform one or more frame/packet processing functions on frames received from the CMCI prior to classifying them to a Service Flow. In the downstream direction, the CM may perform one or more frame/packet processing functions on frames received from the HFC prior to transmitting them on the CMCI. Example processing functions include: DOCSIS protocol filtering as specified in [DOCSIS5] section 7.3, a policy-based filtering service as described in Section 10.1.6.1 and Appendix I, and priority-based queuing to support 802.1P/Q services.

Cable-Network-to-Ethernet forwarding MUST follow the following specific rules:

• Frames addressed to unknown destinations MUST NOT be forwarded from the cable port to the Ethernet port.

• Broadcast frames MUST be forwarded to the Ethernet port, unless they are from source addresses which are provisioned or learned as supported CPE devices, in which case they MUST NOT be forwarded.

• The forwarding of multicast is controlled by administratively set parameters for the policy-filter service and by a specific multicast tracking algorithm (refer to Section 5.3.1). Multicast frames MUST NOT be forwarded unless both mechanisms are in a permissive state.

Ethernet-to-Cable-Network forwarding MUST follow the following specific rules:

• Frames addressed to unknown destinations MUST be forwarded from the Ethernet port to the cable port.

• Broadcast frames MUST be forwarded to the cable port.

• Multicast frames MUST be forwarded to the cable port in accordance with filtering configuration settings specified by the cable operator’s operations and business support systems.

• Frames from source addresses other than those provisioned or learned as supported CPE devices MUST NOT be forwarded.

• If a single-user CM has acquired a MAC address (see Section 5.1.2.3.1), it MUST NOT forward data from a second source. Other (non-supported) CPE source addresses MUST be learned from the Ethernet port and this information used to filter local traffic as in a traditional learning bridge.

• If a single-user CM has acquired MAC address A as its supported CPE device and learned B as a second device connected to the Ethernet port, it MUST filter any traffic from A to B.
NEW TEXT:

CM forwarding in both directions MUST conform to the following general 802.1d guidelines:

• Link-layer frames MUST NOT be duplicated.

• Stale frames (those that cannot be delivered in a timely fashion) MUST be discarded.

• Link-layer frames MUST be delivered in the order that they are received on a given Service Flow (refer to section 8.1.2.3). In the upstream direction, the CM may perform one or more frame/packet processing functions on frames received from the CMCI prior to classifying them to a Service Flow. In the downstream direction, the CM may perform one or more frame/packet processing functions on frames received from the HFC prior to transmitting them on the CMCI. Example processing functions include: DOCSIS protocol filtering as specified in [DOCSIS5] section 7.3, a policy-based filtering service as described in Section 10.1.6.1 and Appendix I, and priority-based queuing to support 802.1P/Q services.

Cable-Network-to-CMCI forwarding MUST follow the following specific rules:

• Frames addressed to unknown destinations MUST NOT be forwarded from the cable port to the CPE ports.

• Broadcast frames MUST be forwarded to the CPE ports, unless they are from source addresses which are provisioned or learned as supported CPE devices, in which case they MUST NOT be forwarded.

• The forwarding of multicast is controlled by administratively set parameters for the policy-filter service and by a specific multicast tracking algorithm (refer to Section 5.3.1). Multicast frames MUST NOT be forwarded unless both mechanisms are in a permissive state.

CMCI-to-Cable-Network forwarding MUST follow the following specific rules:

• Frames addressed to unknown destinations MUST be forwarded from all CPE ports to the cable port.

• Broadcast frames MUST be forwarded to the cable port.

• Multicast frames MUST be forwarded to the cable port in accordance with filtering configuration settings specified by the cable operator’s operations and business support systems.

• Frames from source addresses other than those provisioned or learned as supported CPE devices MUST NOT be forwarded.

• Other (non-supported) CPE source addresses MUST be learned from all CPE ports and this information used to filter local traffic as in a traditional learning bridge.

• Frames addressed to destination addresses that are learned from all CPE ports MUST be filtered as local traffic.

Appendix V

RFI2-N-02200

Summary: Apply classifier parameter requirement clarifications.
Change #1

ORIGINAL TEXT:

Section 10.1.1.2 (Classifiers), paragraph 3:

CM and CMTS Packet Classification consists of multiple Classifiers. Each Classifier contains a priority field which determines the search order for the Classifier. The highest priority Classifier MUST be applied first. If a Classifier is found in which all parameters match the packet, the Classifier MUST forward the packet to the corresponding Service Flow. If no Classifier is found in which all parameters match the packet then the packet is classified to the Primary Service Flow.

NEW TEXT:

Section 10.1.1.2 (Classifiers), paragraph 3:

CM and CMTS Packet Classification consists of multiple Classifiers. Each Classifier contains a priority field which determines the search order for the Classifier. The highest priority Classifier MUST be applied first.  If a Classifier is found that has at least one relevant parameter and all relevant parameters match the packet, the Classifier MUST forward the packet to the corresponding Service Flow (irrelevant parameters – as defined in C.2.1 – have no impact on packet classification decisions).  If a Classifier contains no relevant parameters for a given packet (i.e., all parameters are irrelevant), then that packet cannot match the Classifier, and the Classifier MUST NOT forward the packet to the corresponding Service Flow. If a packet does not match any Classifier and as a result has not been classified to any other flow, then it MUST be classified to the Primary Service Flow.
Appendix VI

RFI2-N-02210

Summary: Make corrections and clarifications.
Change #1

Preamble Type field has been omitted from Table 6-6 – Burst Profile Attributes

ORIGINAL TEXT: Section 6.2.19 Burst Profiles

NEW TEXT:  Section 6.2.19 Burst Profiles

Add the following entry to table 6-6 Burst Profile Attributes (insert between “Byte Interleaver Block Size” and “S-CDMA Spreader”):

	Preamble Type 
	QPSK0 / QPSK1


Change #2

Delete the text “(Sync mode = 0)” from section 6.3.8

ORIGINAL TEXT: Section 6.3.8, second to last paragraph

"M and N MUST be unsigned integer values each representable in 16 bits. (These are specified in the channel TLV parameters of the UCD). When the Downstream Symbol Clock and the CMTS Master Clock are not locked together (Sync mode = 0), the values of M and N are not valid and are ignored by the CM."

NEW TEXT: Section 6.3.8, second to last paragraph

"M and N MUST be unsigned integer values each representable in 16 bits. (These are specified in the channel TLV parameters of the UCD). When the Downstream Symbol Clock and the CMTS Master Clock are not locked together, the values of M and N are not valid and are ignored by the CM."

Change #3

ORIGINAL TEXT: Section 8.1.2.6, second paragraph

There are 4 distinct types of logical upstream:

· DOCSIS 1.x upstreams that support no DOCSIS 2.0 TDMA features.

· Mixed upstreams that support DOCSIS 1.x and DOCSIS 2.0 TDMA bursts.

· DOCSIS 2.0 TDMA only upstreams that cannot support DOCSIS 1.x CMs.

· S-CDMA upstreams that support only CMs operating in S-CDMA mode.

All valid logical upstreams fall into one of these 4 categories.

NEW TEXT: Section 8.1.2.6, second paragraph

There are 4 distinct types of logical upstream:

· Type 1: DOCSIS 1.x upstreams that support no DOCSIS 2.0 TDMA features.

· Type 2: Mixed upstreams that support DOCSIS 1.x and DOCSIS 2.0 TDMA bursts.

· Type 3A: DOCSIS 2.0 TDMA only upstreams that cannot support DOCSIS 1.x CMs.

· Type 3S: S-CDMA upstreams that support only CMs operating in S-CDMA mode.

All valid logical upstreams fall into one of these 4 categories.

Change #4

Replace the word “below” with “Figure 8-23” in the 5th row of Table 8-21.

ORIGINAL TEXT: 5th Row of Table 8-21 (section 8.3.6.1) 

	Transmit Equalization Adjust
	4
	N
	TX equalization data to be convolved with current values (refer to Section 6.2.15, “Transmit Pre-Equalizer”). See below for details about representation. This TLV MUST NOT be included in a RNG-RSP that includes a type 9 TLV.


NEW TEXT:  5th Row of Table 8-21 (section 8.3.6.1)

	Transmit Equalization Adjust
	4
	N
	TX equalization data to be convolved with current values (refer to Section 6.2.15, “Transmit Pre-Equalizer”). See Figure 8-23 for details about representation.  This TLV MUST NOT be included in a RNG-RSP that includes a type 9 TLV.


Change #5

Replace the word “below” with “Figure 8-23” in the 10th row of Table 8-21.

ORIGINAL TEXT: 10th Row of Table 8-21 (section 8.3.6.1)

	Transmit Equalization Set
	9
	N
	TX equalization data to be loaded in place of current

values (refer to Section 6.2.10, “Modulation Rates”). See below for details about representation. This

TLV MUST NOT be included in a RNG-RSP to a DOCSIS

1.x CM, and MUST NOT be included in a RNG-RSP that

includes a type 4 TLV.


NEW TEXT:  10th Row of Table 8-21 (section 8.3.6.1)

	Transmit Equalization Set
	9
	N
	TX equalization data to be loaded in place of current

values (refer to Section 6.2.10, “Modulation Rates”). See Figure 8-23 for details about representation. 
This TLV MUST NOT be included in a RNG-RSP to a DOCSIS

1.x CM, and MUST NOT be included in a RNG-RSP that

includes a type 4 TLV.


Change #6

In the first box in Figure 8-23, replace “type 4” with “type 4 or 9”.

ORIGINAL TEXT: Figure 8-23 (section 8.3.6.1)
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NEW TEXT: Figure 8-23 (section 8.3.6.1)

Change #7

ORIGINAL TEXT: Section 8.3.10 Upstream Channel Change Request (UCC-REQ) – Figure 8-28
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NEW TEXT: Section 8.3.10 Upstream Channel Change Request (UCC-REQ) – Figure 8-28 (should match Figure 8-29).
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Change #8

ORIGINAL TEXT:  Section 8.3.27

There are six cases where the term “TEST” is used in the new section 8.3.27 (RFI2-N-02102).

NEW TEXT:  Section 8.3.27

Those should all be replaced with “TST-REQ”.

Change #9

ORIGINAL TEXT: Table 10-4 (section 10.2.7)

The 9th row of Table 10-4 reads:

	· Max Traffic Burst
	Optional
Dflt = 1522
	Optional
Dflt = 1522
	Optional
Dflt = 1522
	N/A
	N/A


NEW TEXT: Table 10-4 (section 10.2.7)
Replace with the following:

	· Max Traffic Burst
	Optional
Dflt = 3044
	Optional
Dflt = 3044
	Optional
Dflt = 3044
	N/A
	N/A


Change #10

During the editing of the 2.0 RFI spec, the “Start T9” action was inadvertently deleted from the flow diagram in Figure 11-8.

ORIGINAL TEXT:  Figure 11-8 (section 11.2.4)

The symbols in the lower right corner of Figure 11-8 are:

[image: image15.png]



NEW TEXT: Figure 11-8 (section 11.2.4)

Add an action box with the text “Start T9” as shown here:
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Change #11

Some state transitions were inadvertently deleted from Figure 11-48, the “DSC-Remotely Initiated DSC-ACK Pending State Flow Diagram”.

ORIGINAL TEXT: Figure 11-48, section 11.4.3.3
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Figure 11-48 DSC—Remotely Initiated Transaction DSC-ACK Pending State Flow Diagram





NEW TEXT: Figure 11-48, section 11.4.3.3
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Figure 11-48 DSC—Remotely Initiated Transaction DSC-ACK Pending State Flow Diagram





Change #12

ORIGINAL TEXT: Section D.2.2

NEW TEXT: Section D.2.2

Add the following bullet item to the end of the bullet list under: “The following configuration settings MAY be included in the configuration file and if present MUST be supported by all CMs.” This new bullet item should appear immediately following the bullet “Enable 2.0 Mode”.

· Enable Test Modes

Change #13 

ORIGINAL TEXT: Sections F.6.2.5.1.1 & F.6.2.5.1.2

F.6.2.5.1.1 Fixed Codeword Length

Refer to Section 6.2.5.1.1.

F.6.2.5.1.2 Shortened Last Codeword

Refer to Section 6.2.5.1.2.

NEW TEXT: Sections F.6.2.5.1.1 through F.6.2.5.2

F.6.2.5.1.1 Burst Size

Refer to Section 6.2.5.1.1.

F.6.2.5.1.2 Fixed Codeword Length

Refer to Section 6.2.5.1.2.

F.6.2.5.1.3 Shortened Last Codeword

Refer to Section 6.2.5.1.3.

F.6.2.5.2 R-S FEC Disabled

Refer to Section 6.2.5.2.

Change #14

ORIGINAL TEXT: Table 6-7

	Guard Time
	4 to 255 modulation intervals
1 for S-CDMA channels


NEW TEXT: Table 6-7

	Guard Time
	4 to 255 modulation intervals
There is no guard time in S-CDMA


Appendix VII

RFI2-N-03063

Summary: A reference to RFC-3256 was omitted from the description of DCI-RSP and the CMTS requirement for DHCP Option 82 support.
Change #1

ORIGINAL TEXT: Section 2

No original text

NEW TEXT:  Section 2

Add the following new reference:

[RFC-3256]
Jones, D. & Woundy, R., The DOCSIS Device Class DHCP Relay Agent Information Sub-option, IETF RFC-3256, April 2002.

Change #2

ORIGINAL TEXT: Section 8.3.24, last paragraph:

The CMTS MUST retain the device class information for use in the DHCP Process. The CMTS MUST create a DHCP Agent Option 82 tuple with the device class information and MUST insert this tuple in the DHCPDISCOVER from the corresponding CM before forwarding that DHCPDISCOVER to the DHCP server.

NEW TEXT:  Section 8.3.24, last paragraph: 

The CMTS MUST retain the device class information for use in the DHCP Process. The CMTS MUST create a DHCP Agent Option 82 tuple with the device class information as specified in [RFC-3256] and MUST insert this tuple in the DHCPDISCOVER from the corresponding CM before forwarding that DHCPDISCOVER to the DHCP server.

Appendix VIII

RFI2-N-03077

Summary: Corrections and Clarifications.
Change #1

ORIGINAL TEXT: Section 2

[ISO8025] 
ISO 8025 (December 1987) – Information processing systems - Open Systems Interconnection - Specification of the Basic Encoding Rules for Abstract Syntax Notation One (ASN.1).

NEW TEXT:  Section 2

[ISO/IEC 8825-1]   ISO/IEC 8825-1:2002 (ITU-T X.690) Information Technology  – ASN.1 encoding rules: Specification of Basic Encoding Rules (BER), Canonical Encoding Rules (CER) and Distinguished Encoding Rules (DER)

Change #2

ORIGINAL TEXT: Section 8.3.3, Table 8-19, second-to-last row:

	S-CDMA Framer Interleaving Step Size
	17
	1
	Size of interleaving steps used in S-CDMA framer. (1 through 32). This TLV MUST be present for S-CDMA channels. This TLV MUST NOT be present for non-SCDMA channels or in descriptors encoded in a type 4 TLV.


NEW TEXT:  Section 8.3.3, Table 8-19, second-to-last row:

	S-CDMA Framer Interleaving Step Size
	17
	1
	Size of interleaving steps used in S-CDMA framer. (1 through 31). This TLV MUST be present for S-CDMA channels. This TLV MUST NOT be present for non-SCDMA channels or in descriptors encoded in a type 4 TLV.


Change #3

ORIGINAL TEXT: Section 8.3.5, bullet list following Figure 8-21:

SID 
For RNG-REQ messages transmitted in Broadcast Initial Maintenance intervals:

• Initialization SID if modem is attempting to join the network

• Initialization SID if modem has not yet registered and is changing upstream, downstream, or both downstream and upstream channels as directed by a downloaded parameter file

• Temporary SID if modem has not yet registered and is changing upstream (not downstream) channels as directed by a downloaded parameter file

• Primary SID (previously assigned in REG-RSP) if modem is registered and is changing upstream channels, or if the CM is redoing initial ranging as a result of a Dcc, UCC, or UCD change (see Sections 8.3.3 and 11.3.2)

NEW TEXT:  Section 8.3.5, bullet list following Figure 8-21 (delete bullet for Temporary SID):

SID 
For RNG-REQ messages transmitted in Broadcast Initial Maintenance intervals:

• Initialization SID if modem is attempting to join the network

• Initialization SID if modem has not yet registered and is changing upstream, downstream, or both downstream and upstream channels as directed by a downloaded parameter file

• Primary SID (previously assigned in REG-RSP) if modem is registered and is changing upstream channels, or if the CM is redoing initial ranging as a result of a Dcc, UCC, or UCD change (see Sections 8.3.3 and 11.3.2)

Change #4

ORIGINAL TEXT: Section 8.3.6.1, 10th Row of Table 8-21

Update the reference to point to section 6.2.15

	Transmit Equalization Set
	9
	N
	TX equalization data to be loaded in place of current values (refer to Section 6.2.10, “Modulation Rates”). See Figure 8-23 for details about representation. This TLV MUST NOT be included in a RNG-RSP to a DOCSIS 1.x CM, and MUST NOT be included in a RNG-RSP that includes a type 4 TLV.


NEW TEXT:  Section 8.3.6.1, 10th Row of Table 8-21

Update the reference to point to section 6.2.15

	Transmit Equalization Set
	9
	N
	TX equalization data to be loaded in place of current values (refer to Section 6.2.15, “Transmit Pre-Equalizer”). See Figure 8-23 for details about representation.  This TLV MUST NOT be included in a RNG-RSP to a DOCSIS 1.x CM, and MUST NOT be included in a RNG-RSP that includes a type 4 TLV.


Change #5

ORIGINAL TEXT: Section 8.3.6.3

Three references to “Section 9.2”.

NEW TEXT:  Section 8.3.6.3

Replace all references with “Section 11.2”.

Change #6

ORIGINAL TEXT: Section 11.4.5.1.2

Delete the final sentence that reads:

The CMTS SHOULD NOT use initialization technique 4 when the new or old channel is S-CDMA and the modulation rate is changing.

NEW TEXT:  Section 11.4.5.1.2

No new text

Change #7

ORIGINAL TEXT: Section C.1.2.4

Where n is the size of the ASN.1 Basic Encoding Rules [ISO8025] encoding of the OID prefix plus one byte for the control flag.

NEW TEXT:  Section C.1.2.4

Where n is the size of the ASN.1 Basic Encoding Rules [ISO/IEC8825-1] encoding of the OID prefix plus one byte for the control flag.

Change #8

ORIGINAL TEXT: Section VIII.1, second to the last paragraph, second sentence:

For S-CDMA at a given modulation and symbol rate, if there exists a rapid propagation delay variation such that the resulting delay change cannot be tracked by station maintenance, then one or more of the following performance trade-offs and/or system changes may be enacted: (1) decrease the station maintenance period, (2) decrease the constellation order, (3) decrease the modulation rate, (4) apply additional error correction, (4) apply some combination of 1 through 4, or (5) change the channel to operate in Advanced TDMA mode.

NEW TEXT:  Section VIII.1, second to the last paragraph, second sentence (change numbering):

For S-CDMA at a given modulation and symbol rate, if there exists a rapid propagation delay variation such that the resulting delay change cannot be tracked by station maintenance, then one or more of the following performance trade-offs and/or system changes may be enacted: (1) decrease the station maintenance period, (2) decrease the constellation order, (3) decrease the modulation rate, (4) apply additional error correction, (5) apply some combination of 1 through 4, or (6) change the channel to operate in Advanced TDMA mode.

APPENDIX IX

Summary:  Editorial changes as above, applied to J.122 Annex J.
Change 1: Section J.6.2.18.2.
ORIGINAL TEXT:

“If, for example, QPSK and 64 QAM burst profiles are active, then 
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  dBmV.The maximum permitted QPSK transmitted power is 53-1.2 = 51.8 dbmV when all active codes are transmitted, the minimum QPSK power is 9.2 – 1.1 = 8 dBmV when one mini-slot is transmitted, the maximum 64QAM power is 53 dBmV when all active codes are transmitted, and the minimum 64QAM power is 9.2 dBmV with one mini-slot transmitted.”

NEW TEXT:

“If, for example, QPSK and 64 QAM burst profiles are active, the number of active codes is 128 and the number of codes per mini-slot is 2, then 
[image: image21.wmf]53

=

hi

P

 dBmV and 
[image: image22.wmf]24

.

27

=

low

P

  dBmV. The maximum permitted QPSK transmitted power is 53 – 1.18 = 51.82 dBmV when all active codes are transmitted. The minimum QPSK power is 27.24 – 1.18 – 10log(128) + 10log(2) = 8 dBmV, when one mini-slot is transmitted. The last term in the sum is the result of summing the individual powers over 2 codes. Similarly, the maximum 64QAM power is 53 dBmV when all active codes are transmitted and the minimum 64QAM power is 27.24 – 10log(128) + 10log(2) = 9.18 dBmV when one mini-slot is transmitted.”

Change 2:  Section J.6.2.19 Burst Profiles

Preamble Type field has been omitted from Table J-6-3 – Burst Profile Attributes

NEW TEXT:  Add the following entry to table J-6-3 Burst Profile Attributes (insert between “Byte Interleaver Block Size” and “S-CDMA Spreader”):

	Preamble Type 
	QPSK0 / QPSK1


Change 3: Delete the text “(Sync mode = 0)” from section J.6.3.8, second to last paragraph

ORIGINAL TEXT:

"M and N MUST be unsigned integer values each representable in 16 bits. (These are specified in the channel TLV parameters of the UCD). When the Downstream Symbol Clock and the CMTS Master Clock are not locked together (Sync mode = 0), the values of M and N are not valid and are ignored by the CM."

NEW TEXT: 

"M and N MUST be unsigned integer values each representable in 16 bits. (These are specified in the channel TLV parameters of the UCD). When the Downstream Symbol Clock and the CMTS Master Clock are not locked together, the values of M and N are not valid and are ignored by the CM."

Appendix X

Summary: Update the references in Section 2 Accordingly
Change 1: Section 2.1 Normative References

1) Under the [ISO/IEC 8802-2] reference, change the date of publication to reference the 1998 version

2) Under the [ISO/IEC 8802-3] reference, change the date of publication to reference the 2000 version

3) Under the [ITU-T Recommendation H.222.0] reference, change the wording to read "ITU-T Recommendation H.222.0 (02/00) ISO/IEC 13818-1 (2000)..."

4) Replace the [DOCS8] reference: 

[DOCS8]
ITU-T J.112 Annex B (03/2001) Data-Over-Cable Service Interface Specifications, Annex O - Privacy for J.112 Annex B Implementations.

   With:

[DOCS8]
ITU-T J.125 (xx/yyyy) Privacy for Cable Modem Implementations.
Change 2: Section 2.2  Informative References

1) Under the [CableLabs1] reference, change the wording to be: CableLabs: (November 1994) "Digital Transmission Characterization of Cable Television Systems, Cable Television Laboratories, Inc."
2) Under the [IEEE 802] reference, change the date of publication to reference the 2001 version

3) Under the [RFC 1058] reference, change the reference in the documents body to be [RFC 2453]  IETF RFC 2453 (November 1998): “RIP Version 2", G. Malkin. 

Change 3:  Section 5.1.2.2

Replace the reference to [RFC-1058] with [RFC 2453]

____________________

4 or 9





�








Implementors’ Guide for Recommendation J.122 (02/04)

Implementors’ Guide for Recommendation J.122 (02/04)

_1085314700.vsd

_1088962631

_1085314713.vsd

_1081505677.unknown

_1081581647.unknown

_1081582007.unknown

_1081505648.unknown

