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1.
Introduction

During the last meeting, RAN2 agreed a CR [1] changing the interpretation of the first extension flag to indicate that a single complete RLC SDU exactly fits into RLC PDU. This change optimizes the RLC UMD header size for the most used SDU sizes as well as tells to the receiver that the complete SDU is included into this PDU and that SDU can be delivered to higher layers even if the previous or the next PDU is missing.

For RLC UMD, a special length indicator (LI=1111100) is specified to indicate that the first octet of the RLC PDU is the first octet of a RLC SDU. This is especially useful if the previous PDU has been lost. Furthermore, normal LI indicates the end of the SDU within the PDU. Thus in most cases, the SDU that fits into a PDU can be delivered to higher layers immediately when the PDU is received correctly. 

However, if the SDU fits exactly in the PDU but the normal LI to indicate the end of the SDU does not fit into the RLC PDU header then the special LI=0000000 has be used in the next PDU to indicate that the last octet of the previous PDU was the last octet of an SDU. This creates undesirable dependence between SDUs, i.e., if the next PDU is lost, the receiver never gets the information about the end of the previous SDU and even that SDU has to be discarded.

This contribution proposes a small modification to the meaning of a special LI such that for single SDU within a PDU the start and the end of the SDU can always be indicated within the same PDU. This is especially useful for real time services such as VoIP.

2.
Proposed changes

The meaning of the special length indicator (LI) value 0000000 is proposed to be changed to indicate that the RLC SDU starts and ends in this RLC PDU. The earlier usage of the special LI value of 0000000 (to indicate that previous SDU ended in the previous PDU and was not indicated) can be replaced with the usage of LI=1111100 (new RLC SDU starts in this PDU), i.e., LI=1111100 indicates that new SDU starts and that implicitly means that previous SDU (if any) ended in the previous PDU (and that either was indicated with LI or not).

The following tables show the current use of the special LI values (7 bits) (TS 25.322 v.6.4.0) as well as the proposed change:
	Bit
	Description

	0000000
	AMD PDU: The previous RLC PDU was exactly filled with the last segment of an RLC SDU and there is no "Length Indicator" that indicates the end of the RLC SDU in the previous RLC PDU. UMD PDU: The first data octet in this RLC PDU is the first octet of an RLC SDU and the last octet in this RLC PDU is the last octet of an RLC SDU (same or different SDU).

	1111100
	UMD PDU: The first data octet in this RLC PDU is the first octet of an RLC SDU. AMD PDU: Reserved (PDUs with this coding will be discarded by this version of the protocol).

	1111101
	Reserved (PDUs with this coding will be discarded by this version of the protocol).

	1111110
	AMD PDU: The rest of the RLC PDU includes a piggybacked STATUS PDU. UMD PDU:  The RLC PDU contains a segment of an SDU but neither the first octet nor the last octet of this SDU.

	1111111
	The rest of the RLC PDU is padding. The padding length can be zero.


The following figures illustrate the change. In Figure 1, with the proposed change, the SDU that is included in the RLC PDU number SN+1 can be delivered to higher layers even if RLC PDU number SN+2 is lost. Figure 2 shows the case where the last RLC SDU exactly fits into the RLC PDU and current spec requires an additional RLC PDU with padding to indicate the end of the SDU.
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Figure 1 Current spec (left column) and proposed change (right column) for SDUs exactly fitting into the RLC PDU
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Figure 2 Last SDU that exactly matches the RLC PDU, current spec requires an extra PDU with padding to indicate that the SDU ended in the previous PDU

Figure 3 shows that the proposed change also works when multiple SDUs fit exactly within a PDU.
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Figure 3 The proposed change with multiple SDUs exactly fitting into a PDU.

No change for the AMD operation is proposed.

The change is proposed only for 7 bit LI. It is possible to make it work also for 15 bit LI but new special LIs would be needed.

3.
Conclusions

It is proposed that interpretationof special LI=0000000 is changed for UMD to indicate that the first data octet of the RLC PDU is the first octet of an RLC SDU and the last octet of the RLC PDU is the last octet of an RLC SDU. 

No change for the AMD operation is proposed.

Once agreed, we are happy to prepare the needed CRs.
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