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1 Introduction
In this paper, we address the needed corrections for PDCP SN gap reporting.
2 Discussion
2.1 PDCP SN gap reporting
In [Post125bis][016], the PDCP SN gap reporting was discussed and text proposal was provided. 

However, one required condition for triggering of a PDCP SN gap report that “the discarded PDCP SDU(s) have not been reported earlier in PDCP SN gap report” is missed in the current spec description [Rapp CR in R2-2404024]. This is important to define the trigger for newly discarded PDCP SDU(s) only.

Proposal 1: Include another required condition for triggering of a PDCP SN gap report that “the discarded PDCP SDU(s) have not been reported earlier in PDCP SN gap report”. Adopt the text proposal provided.

Further, there is a missing issue for the scenario when the discard takes place for PDCP SDUs not in sequence due to different timer configurations for the discardTimer and discardTimerLowImportance. In this scenario, the PDCP SN gap reporting procedure should be clarified. We illustrate this with two example cases.

CASE 1: Consider the following
· PDCP SDUs A and C have discardTimer configured 
· PDCP SDUs B and D have discardTimerLowImportance configured  
· At T1: B and D are discarded and signalled in PDCP SN gap report R1
· At T2: A and C are discarded. Following options are considerable
· Option 1: A, B and C are signalled in PDCP SN gap report R2
· Option 2: A, B, C and D are signalled in PDCP SN gap report R2
· Option 3: A, and C are signalled in PDCP SN gap report R2
· Option 4: A, and C are signalled in PDCP SN gap report R2 and PDCP SN gap report R3 respectively.
We can notice that Option 3 is not feasible with bitmap based approach for PDCP SN gap reporting. Option 4 is feasible but is unnecessarily complex. Option 1 and Option 2 are both feasible, but Option 2 carries redundant signalling and is less efficient. Therefore, Option 1 is preferable.

CASE 2: Consider the following
· PDCP SDUs A and C have discardTimerLowImportance configured 
· PDCP SDUs B and D have discardTimer configured  
· At T1: A and C are discarded and signalled in PDCP SN gap report R1
· At T2: B is discarded. Following options are considerable
· Option 1: B signalled in PDCP SN gap report R2
· Option 2: B and C are signalled in PDCP SN gap report R2
· Option 3: A, B and C are signalled in PDCP SN gap report R2
In this case, while all options are feasible, Option 2 and Option 3 carry redundant signalling and are inefficient. Therefore, Option 1 is preferable.
[bookmark: _GoBack]To summarize, for signalling efficiency, redundant discard information should not be unnecessarily signaled in PDCP SN gap report.

Observation 1: Out-of-Sequence discard of PDCP SDUs is possible due to different configurations of discardTimer and discardTimerLowImportance. For signalling efficiency, redundant discard information should not be unnecessarily signaled in PDCP SN gap report.

Proposal 2: PDCP SN gap report is composed with considering the first discarded PDCP SDU and the last discarded PDCP SDU in the bitmap based approach that have not been reported earlier in PDCP SN gap report. Adopt text proposal provided.

Another consideration should be for the discarded PDCP SDU(s) that “have not been submitted by RLC to lower layers” instead of “transmitted by lower layers”. This is in accordance with the agreement made in RAN2#125bis.

· PDCP Tx entity triggers the PDCP SN gap report when there is a buffered SDU associated with an SN higher than the SN of the discarded SDU(s) (due to expiry of the discard timer) and these SDU(s) have not been submitted by RLC to lower layers.
Proposal 3: In accordance to RAN2#125bis agreement, for transmit operation of the PDCP SN gap reporting replace “transmitted by lower layers” by “have not been submitted by RLC to lower layers”. Adopt text proposal provided.

Text Proposal [Baseline Rapp CR in R2-2404024]
(Note: TP for proposal 1 in green, TP for Proposal 2 in blue and TP for Proposal 3 in purple)
	5.X.1	Transmit operation
For AM DRBs and UM DRBs configured by upper layers to send a PDCP SN gap report in the uplink (sn-GapReport in TS 38.331 [3]), the transmitting PDCP entity shall trigger a PDCP SN gap report when:
-	the PDCP SDU(s) are discarded as specified in clause 5.3; and
-	there is at least one stored PDCP SDU which is associated with a COUNT value larger than the COUNT value associated to the discarded PDCP SDU(s); and
-	the discarded PDCP SDU(s) have not been transmitted bysubmitted by RLC to lower layers.; and
-  the discarded PDCP SDU(s) have not been reported earlier in PDCP SN gap report.
If a PDCP SN gap report is triggered, the transmitting PDCP entity shall:
-	compile a PDCP SN gap report as indicated below by:
-	setting the FDC field to the smallest COUNT value among the COUNT values associated with the discarded PDCP SDU(s) yet to be reported; 
-	if more than one PDCP SDUs are discarded:
-	allocating a Discard Bitmap field of length in bits equal to the number of COUNT values from and not including the first discarded PDCP SDUFDC up to and including the last discarded PDCP SDU yet to be reported, rounded up to the next multiple of 8, or up to and including a PDCP SDU for which the resulting PDCP Control PDU size is equal to 9000 bytes, whichever comes first;
-	setting in the discard bitmap field as ‘0’ for all PDCP SDUs that have not been discarded;
-	setting in the discard bitmap field as ‘1’ for all PDCP SDUs that have been discarded.
-	submit the PDCP SN gap report to lower layers as specified in clause 5.2.1 for Uu interface.
NOTE X: It is up to UE implementation to limit the PDCP SN gap reporting. 


3 Conclusion
RAN2 is requested to discuss and agree to the following observation and proposals:

Proposal 1: Include another required condition for triggering of a PDCP SN gap report that “the discarded PDCP SDU(s) have not been reported earlier in PDCP SN gap report”. Adopt the text proposal provided.

Observation 1: Out-of-Sequence discard of PDCP SDUs is possible due to different configurations of discardTimer and discardTimerLowImportance. For signalling efficiency, redundant discard information should not be unnecessarily signaled in PDCP SN gap report.

Proposal 2: PDCP SN gap report is composed with considering the first discarded PDCP SDU and the last discarded PDCP SDU in the bitmap based approach that have not been reported earlier in PDCP SN gap report. Adopt text proposal provided.

Proposal 3: In accordance to RAN2#125bis agreement, for transmit operation of the PDCP SN gap reporting replace “transmitted by lower layers” by “have not been submitted by RLC to lower layers”. Adopt text proposal provided.

