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1.  Introduction
In the last RAN2 meeting, an enhancement of PDCP status report (SR) was discussed [1]. RAN2 agreed that PDCP SR for split bearer on SeNB change and SeNB release is introduced. The remaining issue is that PDCP SR is also introduced in cases of S-RLF failure and S-RLF reporting. This contribution looks at this remaining issue.
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Qualcomm Incorporated
Disc
Proposal 2: PDCP Status reporting for split bearers upon SeNB change and　SeNB release is introduced.
=>
UE triggers PDCP status report for split bearer at SCG RLC release/re-establishment if network configures UE to send PDCP status report.
Proposal 3: PDCP Status reporting for split bearers upon S-RLF is introduced.
=>
No conclusion

Proposal 4: S-RLF reporting to the MeNB includes PDCP Status for split bearers.
=>
No conclusion


2. Discussions
2.1. PDCP data handling on RLF
RAN2 has agreed that the UE has to inform the S-RLF of the PSCell to the MeNB on detecting the RLF. Then the PDCP data handling on the RLF is depicted in the following figure. In this figure, the UE has already reported the S-RLF to the MeNB.
	Case
	Figure
	Details

	#1
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	MeNB buffering:

In the split bearer, PDCP PDUs are not kept in the MeNB buffers. These PDUs are just sent to the SeNB.
UE buffer status:

The SeNB sent PDCP PDUs with SN = n,…, n+4. The UE can’t receive SNs = n+1. Due to the S-RLF, the RLC SR which is used for the SeNB to estimate the PDCP PDU status can’t be reported to the SeNB.
Forwarding:

The SeNB detects the degradation of the link quality and decides that SNs = n+1,…,n+4 can’t be sent. These PDCP PDUs are forwarded back to the MeNB on the SCG RLC release/re-establishment.

	#2
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	MeNB buffering:

In the split bearer, PDCP PDUs are kept in the MeNB buffers.
UE buffer status:

The SeNB sent PDCP PDUs with SN = n,…, n+4. The UE can’t receive SNs = n+1. Due to the S-RLF, the RLC SR which is used for the SeNB to estimate the PDCP PDU status can’t be reported to the SeNB.
Forwarding:
The SeNB detects the degradation of the link quality and decides that SNs = n+1,…,n+4 can’t be sent. These PDCP PDUs are still retransmitted (through RLC ARQ) to the UE without forwarding back to the MeNB i.e. the MeNB is responsible for the retransmissions. The MeNB can retransmit the PDCP PDUS in the buffer on the S-RLF.


2.2. PDCP SR and the efficiency
Based on the cases in Section 2.1, we described overall sequence on S-RLF. The sequence is depicted according to the latest running CR which has been discussed in EMAIL DISC [86#27].
	Case
	Sequence
	Details

	#1
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	The UE reports the new PDCP SR to the MeNB in addition to the S-RLF, where the PDCP SR is triggered by the S-RLF.
However, the MeNB can performs the PDCP retransmissions after Procedure 9 (i.e. Reverting). As we already agreed in the last meeting, the UE has to trigger PDCP SR on the RLC release/re-establishment. So the new PDCP SR trigger on the S-RLF seems not to be so efficient in Case #1 since the already agreed trigger can cover the new PDCP SR.
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	The UE reports the new PDCP SR to the MeNB in addition to the S-RLF, where the PDCP SR is triggered by the S-RLF.
Base on the PDCP SR, the eNB can immediately performs the retransmissions of PDCP PDUs which were not successfully received by the UE. So the delay of the recovery of the missing PDCP PDUs in the UE side can be efficiently reduced. If this new trigger is introduced, the already agreed PDCP SR on the SeNB RLC release/ re-establishment can be omitted.


Base on the above analysis, we think that the new PDCP SR is efficient in Case #2, where the MeNB stores the PDCP PDUs in MeNB buffer. We also point out that both PDCP SR and the MeNB buffering of the PDCP PDUS are basically an implementation option, such an operation is possible that the PDCP SR is not configured in Case #1 and the PDCP SR is configured in Case #2.
As for whether S-RLF reporting to the MeNB includes PDCP SR, it seems that this kind of C/U integrated signalling greatly improves the system performance in Cases #1 and #2. So separate signalling may be better although we don’t have strong opinion.
Proposal: PDCP SR for split bearers on S-RLF should be introduced.
3. Conclusion

This contribution discussed the necessity of the PDCP SR on S-RLF. Focusing on two cases where the PDCP PDUs are not buffered in the MeNB or buffered in the MeNB, the PDCP SR on S-RLF is efficient in the latter case.
Proposal: PDCP SR for split bearers on S-RLF should be introduced.
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