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1.
Introduction

3GPP TSG-CT WG3 is specifying procedures for video interworking between H.324M (CS) and IMS (SIP/IP). As part of that work, interworking between the MONA procedures defined in H.324 Annex K has also been taken into consideration.

One important objective for a CS-IMS interworking function (MGCF + IM-MGW) supporting MONA is to facilitate end-to-end codec negotiation between the endpoints in order achieve best possible media quality. Supporting end-to-end codec negotiation will also minimize utilization of expensive transcoding resources in the interworking gateway. 
However, 3GPP CT WG3 has detected a problem related with the stringent timing requirements specified in Annex K. The problem and a possible solution was already discussed in the April meeting in Geneva. But at that point, it was agreed to grant more times for companies to investigate the issue. Furthermore, it was pointed out that in some rare cases of a node calling two terminals, a deadlock situation could occur with Ericsson’s solution.
This document brings up again Ericsson’s proposal already presented in April and, in addition, addresses the potential deadlock problem.
2.
Discussion

2.1
Problem
Call signaling interworking between a MONA capable endpoint and a SIP endpoint via a CS-IMS interworking gateway is problematic in the call direction CS to IMS since the MONA MPC and SPC mechanisms have strict timing constraints, making it hard to achieve end-to-end codec negotiation. The problem independent of MONA method used is that the CS-IMS interworking gateway has to make a codec offer before having any knowledge about the SIP endpoint capability as shown in Figure 1 below.

Best possible media codec with highest quality should be selected on the CS side.  If the IMS endpoint does not support the CS selected codec, the CS-IMS interworking Gateway has to kick in transcoding resources. This even though there may have been a common codec supported by both the CS and the IMS endpoints. The problem can of course be solved by the interworking gateway by re-negotiate both the CS and the IMS session to the cost of increased signaling.

An alternative solution is to let the CS-IMS interworking gateway send an empty SIP INVITE to the IMS endpoint once receiving the incoming IAM. The problem here is however that some IMS terminals interpret an empty INVITE as an audio only session request.

Out of the two MONA mechanisms MPC and SPC, SPC is viewed as being preferred for CS-IMS interworking since it is a pure control plane mechanism as compared to MPC and also provides codec negotiation with symmetrical codec usage. 

The problem with SPC in CS-IMS interworking aiming at end-to-end codec negotiation is the strict timing constraints. As stated in H.324 Annex K, a SPC capable endpoint shall send its MOS request once the CS bearer is established. The CS-IMS interworking gateway would like to forward the CS endpoint offer to the IMS endpoint and wait for the response before making its SPC offer. 
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A solution (see Figure 2) is to let the CS-IMS interworking gateway wait for the reception of a SPC MOS request from the CS endpoint before initiating the IMS session. The advantage with this behavior is that codec capabilities of the CS endpoint can be used in the IMS negotiation as shown in the following sequence.

The problem with the sequence in Figure 2 is that it does not comply with the current definition of H.324 Annex K due to the following reasons:

· A MONA SPC capable terminal shall as stated in clause K.8.1.1 initiate MOS Request transmission once the CS bearer is established.

NOTE: It was pointed out during last April meeting, the specification is not totally consistent on this respect, as it also mentions that the terminal shall send its MOS request as soon as the decision to use SPC has been made. 
· SIP negotiation may take time - eventually resulting in that SPC negotiation fails due to that the SPC fallback condition is fulfilled. The fallback condition referred to, as stated in K.8.2 in Annex K, is that a terminal that does not receive a valid MOS request within a multiple of the network round trip delay (RTD) period (typically, three RTDs) shall consider SPC negotiation to have failed and initiate fallback to another call establishment mechanism.

The proposed solution (described below), which requires an update of the Annex K, improves CS-IMS interworking using MONA SPC by:

· Achieving end-to-end codec negotiation between CS and IMS endpoints enabling usage of the common codec with the highest media quality.

· Achieving end-to-end codec negotiation which minimizes utilization of expensive transcoding resources in the CS-IMS interworking gateway.

· Not dependant on of how SIP endpoints may interpret a SIP INVITE requests without an SDP offer.
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2.2
Solution
The proposed solution consists of two modifications of the current H.324 Annex K specification.

1) Update to allow a terminal acting as called party supporting SPC to wait to send its MOS request if wanted. In addition, introduce a protection against deadlocks caused by both terminals waiting for MOS request from the other end.
2) Addition of a new SPC Fallback Timeout, which if defined increases the timeout before considering SPC negotiation to have failed.

2.3
Proposal

It is proposed to add the following modifications to H.324.

 [Begin Correction]

K.6.2
Payload

The Preference Message payload contains the information of the initial accelerated call setup method capabilities. These capabilities indicate which methods may be used for establishment of media channels. The payload is defined in Tables K.4 and K.5. For transmission, this payload is considered to consist of 16-bit words which are sent in little-endian order. The last octet of additional capability that is an odd number of octets in size occupies the least significant part of a 16-bit word, and the most significant part must not be sent.
Table K.4/H.324 – Bit fields defining preference message capabilities
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	MPC-TX
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	SPC-FT


	Table K.5/H.324 – Preference message capability definition

	Capability name
	Description

	Version (VER)
	MONA version number (2 bits). It shall be set to 1 for the current version. The value 3 is reserved.

	Signalling Preconfigured Channel (SPC) Support
	Set to 1 if the MONA terminal supports negotiation of logical channels using the Signalling Preconfigured Channel, set to 0 otherwise.

	Media Preconfigured Channel Receive bits (MPC-RX)
	(13 bits) Describes which Media Preconfigured Channel configurations the MONA terminal is capable of receiving.

The bit numbers (from 1 to 13) as shown in the table correspond exactly to the Mux Code values in the Media Preconfigured Channel configuration (See Table K.15).

	Acknowledgement State (ACK)
	The MONA terminal shall set ACK in its outgoing Preference Messages as follows:

00 – MONA terminal has not successfully received any incoming Preference Messages

01 – MONA terminal acknowledges receiving at least one incoming Preference Message containing an ACK value of 00

10 – MONA terminal acknowledges receiving at least one incoming Preference Message containing an ACK value of 01

11 – Reserved

	Signalling Preconfigured Channel Preference (SPP)
	Set to 1 if the MONA terminal prefers negotiation of logical channels using the Signalling Preconfigured Channel, set to 0 otherwise.

	Media Preconfigured Channel Transmit Bits (MPC-TX)
	(13 bits) Describes which Media Preconfigured Channel configurations the MONA terminal is capable of sending.

The bit numbers (from 1 to 13) as shown in the table correspond exactly to the Mux Code values in the Media Preconfigured Channel configuration (See Table K.15). 

	MONA Multiplex Level (MONA-ML)
	(5 bits) Represents the multiplexer level preference of the terminal.
First 3 MSB bits indicate initial multiplexer level. Fourth bit indicates using Annex A/H.223 double flag mode. Fifth bit indicates using Annex B/H.223 optional header mode.
Operating multiplexer level shall be determined as defined in C.6.2 but without transmission, recognizing the MONA-ML in the transmitted and received Preference Message as the starting points.

	Extension Length (EXT-LEN)
	Length of additional capability information, in octets.

	SPC Fallback Timeout (SPC-FT) 
	(8 bits) Defines the timeout to be applied before considering SPC negotiation to have failed as defined in clause K.8.2.

If SPC-FT is included as an additional capability information, VER must be set to a version higher than 0 and EXT-LEN must be set equal to or larger than 1.

0 – Timeout unspecified (default) 

1-255 – Timeout in multiples of 100 ms


Terminals shall support at least one Preconfigured Channel receive capability.

NOTE – This requirement may be met by setting SPC to 1, or by setting at least one non-zero bit within MPC-RX.

The SPC field indicates whether the terminal supports channel negotiation using the procedures defined in clause K.8. The SPP field indicates whether the terminal prefers channel negotiation using the procedures defined in clause K.8. Interpretation of these fields is given in clause K.7.

Media Oriented Negotiation Acceleration Multiplex Level (MONA-ML) is used to signal the multiplex level used in the case where the media channels are negotiated using the accelerated procedures of this annex (see K.8, K.9 and K.10).

The ACK bits are used by the terminal to signal the acknowledgement state of the peer's Preference Message.

Future protocol versions may add extra fields to the end of the capability information defined in Table K.4. The length of such extra information in octets is provided in the EXT-LEN field. For compatibility with such future versions, a terminal that receives a Preference Message with VER set to an unknown version should discard the extra information.

Preference Message frames may be used to encapsulate media per the definition in K.9.3 and encapsulate signalling per the definition of K.9.4.

[End Correction]
 [Begin Correction]

K.7.1
MONA algorithm

A MONA-capable terminal begins the session establishment procedure by transmitting at least ten repetitions of the Preference Message which contains information about its channel establishment capabilities and preferences. All outgoing Preference Messages sent from a terminal during a particular session shall contain identical information in the Preference Message Capability payload, with the exception of the Acknowledgement State (ACK).

The ACK bits are used by the terminal to signal an acknowledgement of the peer's Preference Message. These bits are set to 00 in the initial transmission. After receiving at least one incoming Preference Message, the ACK bits in subsequent outgoing Preference Messages shall be set to 01 to acknowledge the reception of the incoming Preference Message. After receiving at least one incoming Preference Message with the ACK set to 01, the ACK bits in subsequent outgoing Preference Messages shall be set to 10. Upon receiving an incoming Preference Message with ACK containing value 10, or receiving the first non-empty H.223 MUX‑PDU, the terminal shall stop sending outgoing Preference Messages. In the case of an active SPC/MOS negotiation, a terminal shall continue sending Preference Messages encapsulating the SPC/MOS messages until completion of the procedures of K.8.

After sending the initial Preference Message repetitions, but before receiving incoming Preference Messages from the remote end, the MONA-capable terminal may make outgoing transmissions with any combination of the following:

–
It may send media data on one or more Media Preconfigured Channels (per definition in K.9.3).

–
It may send session signalling data on the Signalling Preconfigured Channel (per the definition in K.9.4).

–
It may send multiplexer level setup flags (per the definition in K.7.1.1).

The MONA-capable terminal shall not transmit media on any Preconfigured Channels not indicated in the MPC-TX bits of the outgoing Preference Messages sent by the terminal. The terminal shall continue to send at least one Preference Message between each pair of outgoing Preconfigured Channel PDUs until the stopping criterion (defined previously) is reached.

Upon the successful receipt of an incoming Preference Message, the MONA-capable terminal shall examine the received MPC-RX bits to determine which outgoing Media Preconfigured Channels were not successfully established. The transmission of any such unsuccessful channels shall be immediately dropped.

At this point, the channel negotiation behaviour of the terminal is determined as follows:

–
If both terminals have indicated support for the procedures of clause K.8 (SPC) and at least one of the two terminals indicates preference for those procedures (SPP), then all outgoing Media Preconfigured Channels shall be dropped, and channel negotiation shall proceed using the procedures of clause K.8.


NOTE 1 – In this case, the Media Preconfigured Channels are never considered to be successfully established.

–
If both terminals have indicated support for the procedures of clause K.8 (SPC) and a comparison of the MPC sending and receiving capabilities (expressed as the MPC-RX and MPC-TX bits exchanged between both sides) indicates that no successful Preconfigured Channels can be established in the current session, then channel negotiation shall proceed using the procedures of clause K.8.


NOTE 2 – Such determination may be made by logical AND-ing of the local MPC-RX bits with the remote MPC-TX bits, and likewise AND-ing of the remote MPC-RX bits with the local MPC-TX bits.

–
In all other cases, the terminal shall establish the missing outgoing media channels for each media type using one of the following procedures:

•
If examination of the received MPC-RX bits indicates that a Media Preconfigured Channel can be successfully established for the given media type, the terminal may begin transmitting media on the appropriate Preconfigured Channel.



NOTE 3 – Successful channel establishment is guaranteed in this case. If this is used for fallback following a failed transmission attempt, then it is equivalent to the MPC-Fallback procedure defined in K.9.3.

•
The terminal may establish the outgoing channel using the procedures of clause K.10 (ACP).

–
If the procedures of clause K.8 (SPC) are used to establish media channels, the following apply:

•
SPC negotiation procedures exchange Media Oriented Setup (MOS) request messages in order to establish media channels.

•
The SPC channel negotiation will make use of any MOS request messages previously exchanged using the Signalling Preconfigured Channel. The initial exchange of MOS request messages is independent of the exchange of Preference Messages.

•
If one or both sides have not sent initial Signalling Preconfigured Channel transmissions, they shall begin to do so as soon as the decision to use SPC has been made through the exchange of Preference Messages. A terminal being the called party may wait to send its MOS request as specified in K.8.
–
Upon receiving the first incoming H.245 message from a remote MONA terminal, a MONA terminal shall immediately initiate outgoing H.245 TerminalCapabilitySet (TCS) and MasterSlaveDetermination (MSD) procedures, if such procedures have not yet been started.

NOTE 4 – Prior to sending any H.245 messages during a session, H.245 TerminalCapabilitySet (TCS) and MasterSlaveDetermination (MSD) requests are required to be sent according to 7.4. The use of H.245 signalling, including ACP, requires initiating both the TerminalCapabilitySet (TCS) and MasterSlaveDetermination (MSD) procedures.
[End Correction]
[Begin Correction]

K.7.2.2.1
Capability Class I: SPC + MPC + ACP
Figure K.3 shows the logic which a Class I MONA terminal would follow in order to establish the outgoing audio and video channels to a remote MONA terminal. Depending on the specific capabilities and preferences expressed by the terminals, it is possible that all channels would be established using a single method (SPC, ACP, or MPC), or that a combination of MPC and ACP techniques could be applied on a per-channel basis.

[image: image3.wmf]
Figure K.3/H.324 – Logic typically used by a Class I MONA terminal to establish outgoing audio and video channels to a remote MONA terminal

Contributor’s note: a conditional box “SPC negotiation conditions fulfilled?” should be inserted just before the action circle “Establish all channels using SPC procedures” where the ‘Yes’ branch will continue with the existing flow, i.e. to“Establish all channels using SPC procedures”and the ‘No’ branch will go to the action circle “Establish missing channel using ACP” .”SPC negotiation conditions fulfilled” refer to the conditions in second bullet of K.8.2.
[End Correction]
[Begin Correction]

K.7.2.2.3
Capability Class III: SPC + ACP

Figure K.5 shows the logic which a Class III MONA terminal would follow in order to establish the outgoing audio and video channels to a remote MONA terminal. For this case, either SPC or ACP will be selected depending on the contents of the sent and received MONA preference frames. The selected method will then be used to establish all audio and video channels in the current session.


[image: image4.wmf]
Figure K.5/H.324 – Logic typically used by a Class III MONA terminal to establish 
outgoing audio and video channels to a remote MONA terminal

Contributor’s note: a conditional box “SPC negotiation conditions fulfilled?” should be inserted just before the action circle “Establish all channels using SPC procedures” where the ‘Yes’ branch will continue with the existing flow, i.e. to“Establish all channels using SPC procedures”and the ‘No’ branch will go to the action circle “Establish all channel using ACP” .”SPC negotiation conditions fulfilled” refer to the conditions in second bullet of K.8.2.
 [End Correction]
[Begin Correction]

The text in clause K.8.1.1 is changed as follows

K.8.1.1
Procedure
Once the bearer is established, 
· if a terminal that originates the call, i.e. acting as calling party, supports the SPC, it shall send its MOS Request (mos) using the SPC (see Table K.6)
· if a terminal that terminates the call, i.e. acting as called party, supports the SPC, it may wait to send its MOS Request (mos) until terminal conditions have been fulfilled. However, if no valid MOS Request is received from the other end within an interval equal to three times the round trip delay after the bearer is established, the terminal shall send its MOS Request.
The MOS Request transmissions should be repeated until a MOS requestAck (see Table K.14) is detected, or one of the conditions in K.8.2 is fulfilled. For the latter case, the procedure in K.8.2 shall be followed.
When a MOS Request is detected and decoded successfully from the MOS SPC, the terminal accepts it by beginning the transmission and processing of media data as determined by the ICM at NMLO using the agreed mobile level. MOS requestAck shall be sent on receiving every MOS Request.

If MOS is completed successfully, H.245 message exchange is skipped and opened logical channels operate immediately. The procedure is shown in Figure K.7.

NOTE 1 – The channels established through the MOS procedure operate immediately on their determined multiplexer entries and require no special framing.


[image: image5.wmf]
Figure K.7/H.324 – MOS call flow

For the master-slave determination, when the terminalType (Table K.7) fields differ, the terminal which has higher terminalType value shall be the master. When the terminalType fields in the MOS Request of the two terminals are identical, and the two terminals having different values of caller (Table K.11) field, the caller shall be the master; if the caller fields are identical, the terminalType and statusDeterminationNumber (Table K.12) fields in the MOS Request of the two terminals are used according to the Master-slave determination procedure in C.2/H.245 and in an inferred manner without additional H.245 signalling.

NOTE 2 – The master-slave relationship determined through MOS/SPC is used for at least the MOS/SPC procedures but would be overridden by a later H.245 MasterSlaveDetermination (MSD) procedure.

Unexpected MOS-SDUs shall be discarded.
[End Correction]
[Begin Correction]
K.8.2
Fallback procedure

A fallback procedure shall be used by a MOS terminal to switch to the next phase of normal operation mode as described in clause K.7.

MONA Fallback is specified in K.7.2, the following additional conditions shall also initiate a fallback from MOS:

–
A normal H.245 TerminalCapabilitySet message with empty genericControlCapability containing MOS OID after completion of the MOS procedure.

–
A terminal does not detect a valid MOS request, or does not accept the ICM, within the specified SPC fallback timeout (SPC-FT) parameter (as defined in table K5/H.324) or if this parameter is unspecified within a multiple of the network round trip delay (RTD) period. Typically, three RTDs are adopted.

[End Correction]
____________________

3.
Conclusion

It is proposed to accept above modifications in H.324 Annex K.
__________________
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