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Summary

A new NAL packet type and an additional NAL header flag are proposed to allow segmentation of long NAL packets in shorter packets. Syntax and Semantics are included in this contribution.
Motivation

A new NAL packet type and an additional NAL header flag are proposed to allow segmentation of NAL packets. Several useful scenarios of this segmentation functionality can be listed. Long single slice packets or data partition packets are beneficial as all inter macroblock predictions (MB skip, intra prediction, MV prediction, CABAC context, etc.) are allowed over the entire slice and compression efficiency is increased. However, for some scenarios long NAL packets can either not be transmitted due to limited maximum transfer unit (MTU) sizes or it is beneficial for the underlying network protocol to transmit shorter packets. Some examples for applications are

· Limited MTU size in RTP/IP applications (RTP segmentation would be possible),

· If the loss probability of shorter RTP packets is smaller than for longer (e.g., bit error prone transmission), then retransmission protocols are more efficient for shorter RTP packets,

· Same arguments hold for H.324 based transmission.

Although on the JVT transport reflector possible solutions in the VCL have been discussed, this adaptation of the packet size is an NAL feature. Therefore, the introduction of the segmentation functionality is proposed based on an NAL packet type and an additional segmentation flag in the NAL packet header. The segmentation functionality is the somehow complementary to the compound packet functionality.
Syntax

To signal the segmentation functionality we propose to change the NAL packet header table in the working draft by introducing a Segmented NAL Sub-Packet (SNSP) and an open packet flag (OPF) as follows.

	NALP header
	NALP packet type
	OPF
	EI-Flag

	0x10
	SSP
	0
	0

	0x11
	SSP
	0
	1

	0x12
	SSP
	1
	0

	0x13
	SSP
	1
	1

	0x20
	DPA
	0
	0

	0x21
	DPA
	0
	1

	0x22
	DPA
	1
	0

	0x23
	DPA
	1
	1

	0x30
	DPB
	0
	0

	0x31
	DPB
	0
	1

	0x32
	DPB
	1
	0

	0x33
	DPB
	1
	1

	0x40
	DPC
	0
	0

	0x41
	DPC
	0
	1

	0x42
	DPC
	1
	0

	0x43
	DPC
	1
	1

	0x50
	SEIP
	0
	0

	0x51
	SEIP
	0
	1

	0x52
	SEIP
	1
	0

	0x53
	SEIP
	1
	1

	0x60
	PUP
	0
	0

	0x61
	PUP
	0
	1

	0x62
	PUP
	1
	0

	0x63
	PUP
	1
	1

	0x70
	CP
	0
	0

	0x71
	CP
	0
	1

	0x72
	CP
	1
	0

	0x73
	CP
	1
	1

	0x80
	IDERP
	0
	0

	0x81
	IDERP
	0
	1

	0x82
	IDERP
	1
	0

	0x83
	IDERP
	1
	1

	0x90
	SNSP
	0
	0

	0x91
	SNSP
	0
	1

	0x92
	SNSP
	1
	0

	0x93
	SNSP
	1
	1


Semantics

For the semantic description let us define a regular NAL packet, segmented NAL sub-packets (SNSPs) and a transport NAL packet. Regular NAL packets (SSP, DPA, DPB, DPC, IDERP, PUP, SEIP, CP) are either directly transmitted in one transport packet or segmented into multiple NAL sub-packets which are then individually transported in transport packets. The following packetization rules apply using the SNSP and OPF: 

1. For all regular NAL packets which are transported in one transport packet the OPF is set to 0.

2. For all regular NAL packets which are transported in multiple transport packets, the following rules apply
- the first transport packet contains the NAL packet header with OPF set to 1 and the initial bytes of the regular NAL packet
- the next bytes of the regular NAL packet are appended to a SNSP header. If the entire remainder of the regular NAL packet is contained in the transport packet the OPF is set to 1. Otherwise, this procedure is repeated until bytes of the regular packets are transported in SNSPs. For the final SNSP the OPF is set to 1.

3. The segmented packets resulting from a regular packet shall be transmitted consecutively on the underlying network (this has to be defined somewhere what this means).

4. Segmentation of SNSP is not allowed.

5. Segmentation of CPs should be avoided.

6. The emulation prevention is applied to all regular NAL packets.

The NAL decoder expects to receive NAL packets in transmission order. The miss of one or more packets shall be indicated to the NAL receiver. 

When receiving a regular NAL packet with OPF set to 1, the decoder shall store this packet. If no missing packet is signaled the payload of all received SNSPs should be appended to the stored packet until an SNSP with an OPF set to 0 is received. If any missing packet is signaled while an NAL packet is open, the entire NAL packet shall be discarded. Any SNSP received without having stored an open NAL packet should be discarded. 
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