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1. Introduction
After handover or RRC re-establishment, the UE would compile a PDCP status report based on the received data in the buffer. In current specification, if only one missing data, UE will not include a bitmap in the status report. But this may cause unnecessary retransmissions in some cases, this contribution elaborates the problem.
2. Discussion
In current specification [1], the UE compiles the PDCP status report as following when handover or RRC re-establishment is indicated: 

5.3.1
Transmit operation

When upper layers indicate that a handover has occurred, for radio bearers that are mapped on RLC AM, the UE shall:

-
if the radio bearer is configured by upper layers to send a PDCP status report in the uplink, and if the Flush_Timer is running, compile a status report as indicated below after processing the PDCP Data PDUs that are received from lower layers due to the re-establishment of the lower layers as specified in the subclause 5.2.2.1, and submit it to lower layers as the first PDCP PDU for the transmission, by:

-
setting the FMS field to the PDCP SN of the first missing PDCP SDU;

-
if there are more than one missing PDCP SDUs, allocating a Bitmap field of length in bits equal to the number of PDCP SNs from and not including the first missing PDCP SDU up to and including the last out-of-sequence PDCP SDUs, rounded up to the next multiple of 8;

-
setting as ‘0’ in the corresponding position in the bitmap field for all PDCP SDUs that have not been received as indicated by lower layers, and optionally PDCP SDUs for which decompression have failed;

-
indicating in the bitmap field as ‘1’ for all other PDCP SDUs.
But in some cases, above compiling operation of PDCP status report is misleading.

Considering a scenario in which the last received and delivered PDCP SDU before HO handover or RRC re-establishment is 30, so the value of NEXT_PDCP_RX_SN is 31, and the value of Last_Submitted_PDCP_RX_SN is 30. For the data delivered by RLC due to the re-establishment, there are 3 cases exampled in table 1:

                 Table1:  the data delivered by RLC due to re-establishment

	
	the data from RLC
	FMS
	bitmap

	Case 1
	RLC does not deliver any data to PDCP in the re-establish procedure
	31
	Not exist

	Case 2
	RLC delivers some data (#32, 33, 34, 35 and 36) to PDCP, and there is only 1 missing PDCP SDU (#31). 
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	31
	11111000

	Case 3
	RLC delivers some data to PDCP (#32, 33, 35 and 36) and there are more than 1 missing PDCP SDUs (#31 and 34):
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	31
	11011000


For case 1, the intention in [2] is to send a PDCP status report only FMS included. But in our understanding, in this case the UE doesn’t need to send a PDCP status report because the eNB will always transmit all unacknowledged PDCP PDUs if no PDCP status report is received. 
Proposal 1: if a PDCP entity for RLC AM does not receive any out–of-sequence PDCP PDUs from RLC during re-establishment procedure, then a PDCP Status Report for this PDCP entity shall not be sent even if the status report is configured.
In current specification, the highlighted text above is ambiguous. For case 2 as listed above, one may consider data #31 and #37 are missed, so there are more than one missing PDCP SDUs, and then a bitmap is needed. But in our understanding, data #37 can’t be treated as missing data; maybe the sender hasn’t sent it at all. Based on our understanding, if the UE delivers a PDCP Status Report without bitmap for only one missing PDCP SDU, then the eNB will sent data from #32 to #36 redundantly. In order to avoid this unnecessary retransmission, we propose:
Proposal 2: Even if there is only one missing PDCP SDU, the UE should deliver a PDCP status report with FMS and bitmap.
3. Conclusion

In this contribution, we discuss how to compile a PDCP Status Report in different cases, and propose:
Proposal 1: if a PDCP entity for RLC AM does not receive any out–of-sequence PDCP PDUs from RLC during re-establishment procedure, then a PDCP Status Report for this PDCP entity shall not be sent even if the status report is configured.

Proposal 2: Even if there is only one missing PDCP SDU, the UE should deliver a PDCP status report with FMS and bitmap.
Additionally, a draft CR is provided in [3].
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