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1. Introduction
Up to the last meeting, almost all the discussions on UL bearer split (other than C-plane related) are resolved. However, we found the potential problem with the current PDCP control PDU handling. In this paper, we address and propose the potential solution. 
2. Discussion
2.1. Current PDCP control PDU handling
Currently, PDCP spec does not specify the discarding of PDCP control PDU.  In RAN2#86, it was discussed how to handle the stored PDCP control PDU when PDCP re-establishment is performed [1][2]. The discussion focused on the ROHC feedback and finally, RAN2 did not introduce any new behavior since this case happens rarely and the consequent is that UE transmits the useless ROHC feedback. Also, it can be assumed that if the PDCP submits PDCP control PDU immediately after the generation, RLC can discard the RLC SDU upon L2 re-establishment anyway. 
Observation1: UE may not discard the stored PDCP control PDU upon re-establishment.
2.2. Potential problem for UL bearer split
For the UL bearer split, RAN2 agreed that UE enables/disables UL bearer split upon the amount of data in PDCP buffer. When the UL bearer split is enabled, UE transmit PDCP PDU toward the eNB which provides UL grant. This means the PDCP may not deliver PDCP PDU towards RLC entity in advance. With this operation, there may be a problem for PDCP control PDU handling in case of PDCP re-establishment. Let’s assume the following case:
- STEP1) UE is configured with UL bearer split and the amount of data is greater than threshold.

- STEP2) MeNB triggers MeNB HO keeping SeNB, e.g., inter-sector HO in MeNB.

- STEP3) UE re-establishes PDCP and generates PDCP status report (but does not submit to RLC since the amount of data is greater than threshold)
- STEP4) UE fails the MeNB HO and triggers RRC connection re-establishment

- STEP5) UE re-establishes PDCP again and newly generates PDCP status report
In the STEP3, UE buffers the generated PDCP status report since the UL grant is not provided by eNBs yet. In the last step, UE generates another PDCP status report even while the previous PDCP status report is already stored. Consequently, after the RRC connection re-establishment (and reconfiguration) procedure, UE transmits the both old and new PDCP status reports and then UL resources will be wasted. It should be noted that this problem generally occurs for UL bearer split when the PDCP status report generation event (i.e., PDCP re-establishment or PDCP data recovery) happens continuously. 
Observation2: UE may transmit both the stored PDCP status report and newly generated PDCP status report.
To avoid this duplicated PDCP status report, the simplest solution is to discard the PDCP status report stored in PDCP buffer upon PDCP re-establishment.
Proposal1: UE discards the PDCP status report stored in PDCP buffer upon PDCP re-establishment.
2.3. General handling for PDCP control PDU
In the previous section, we discussed the PDCP status report handling for UL bearer split. However, we think that we can have more generic requirement for the stored PDCP control PDU. Currently, as PDCP control PDU, PDCP status report and ROHC feedback are defined. As proposed and discussed in [2], it will be desirable behaviour that PDCP control PDU is discarded when PDCP is re-established. Also, we assume that this behaviour can be applied even for the new control PDU which we will have in the future. This is because in general it is assumed the old control PDUs may control the receiver side incorrectly and consequently, the protocol may be broken. Therefore, we propose more general handing that UE discards the stored PDCP control PDU in PDCP buffer upon PDCP re-establishment.
Proposal2: UE also discards the stored PDCP control PDU other than PDCP status report in PDCP buffer upon PDCP re-establishment.
3. Summary and Conclusion

In this contribution, we addressed the remaining issues on UL bearer split and followings are observed and proposed:
Observation1: UE may not discard the stored PDCP control PDU upon re-establishment.
Observation2: UE may transmit both the stored PDCP status report and newly generated PDCP status report
Proposal1: UE discards the PDCP status report stored in PDCP buffer upon PDCP re-establishment.

Proposal2: UE also discards the stored PDCP control PDU other than PDCP status report in PDCP buffer upon PDCP re-establishment.
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-
Ericsson want to discuss this issue in the main session. Samsung think this is UP issue. Samsung agree with the intention of the CR, but wants to have a simple NOTE instead of normative text. NSN think NOTE is useless. Samsung think we don’t need test case for this, because it is a rare case. Intel think making the test case is anyway difficult because all are UE internal behaviors. LG think the current PDCP does not discard the PDCP Control PDU if it is generated before handover. NSN wonders whether the ROHC feedback is not discarded even if the ROHC is reset. LG think there is no text for the PDCP to discard the ROHC feedback, so LG think the ROHC feedback is kept. 

-
PDCP rapporteur think that the generated PDCP Control PDU is not discarded in handover. Samsung agree that the current specification does not discard the generated PDCP Control PDU, but it is logical to discard it at handover. PDCP rapporteur think sending the ROHC feedback after handover does not cause any problem to compressor because the compressor starts from the U-mode IR state. The cost is just transmission of useless PDCP Control PDU. NSN indicates that the CR is just talking about the discard of ROHC feedback not the discard of PDCP Control PDU. NTT DCM worries about staled ACK. 

-
Samsung think the current spec allows both behaviors, and ok to keep the spec as it is. 

=>
Comeback at the next meeting.

=>
CR is postponed.


6. Annex (TP for 36.323)
	5.4
PDCP discard

When the discardTimer expires for a PDCP SDU, or the successful delivery of a PDCP SDU is confirmed by PDCP status report, the UE shall discard the PDCP SDU along with the corresponding PDCP PDU. If the corresponding PDCP PDU has already been submitted to lower layers the discard is indicated to lower layers. Upon PDCP re-establishment, the UE shall discard the stored PDCP control PDU in PDCP buffer, if any.


PAGE  
3

