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1. Introduction
During RAN2#91Bis and RAN3#89Bis there was good progress on the signalling flows for WT addition/release procedures. The progress so far has been captured in running 36.300 CR endorsed in R2-154997. In RAN2#91, it was agreed that DRB ID is added by LTE eNB in a separate header which is appended to the PDCP PDUs offloaded to the WT. When multiple LWA bearers are offloaded then the DRB ID is used by the UE to differentiate PDCP PDUs belonging to different bearers. During RAN3#89Bis there is a working assumption that per bearer flow control is supported in Xw-UP. In this contribution we make some remarks to resolve the remaining issues for flow control for LWA bearer. 
2. Discussion
According to the agreements in RAN2/RAN3 the GTP-U tunnel between the LTE eNB and WT is established per offloaded LWA bearer per UE. Following the DC framework it was agreed to adopt the Xw-U based flow control mechanism to avoid bringing more than half the PDCP SN space in flight on the Xw per GTP-U tunnel. This principle is already captured in the running 36.300 CR but the details are still under discussion in RAN2 and RAN3. Further, a working assumption that per bearer flow control is supported in Xw-UP was made during RAN3#89Bis meeting.
For the Xw-U based flow control following feedback need to be provided by WT to LTE eNB per bearer per UE confirming to Rel-12 DC framework:

a)  the highest PDCP SN successfully delivered in sequence to the UE from the LWA bearer
b)  the desired buffer size in bytes for the concerned LWA bearer
c)   the minimum desired buffer size in bytes for the UE

d)  the “lost Xw-U packets” detected by the WT on the Xw
With regards to c) and d) it is quite straightforward for the WT to provide feedback to the LTE eNB.
Observation#1: The feedback on the minimum desired buffer size per UE and the “lost Xw-U packets” can be provided by the WT with minimum complexity at the WT.

Regarding a) and b) there are concerns whether the WT would be able to provide feedback because the concept of bearer does not exit at the WLAN access. At the WLAN MAC packets are buffered and scheduled based on access class. Therefore it is possible that PDCP PDUs of two different LWA bearers associated with a UE having the same access class (after QoS mapping done by WT) may be queued together. Even though the PDCP PDUs of different LWA bearers having same WLAN QoS parameters associated with a particular UE are buffered in same access queue, these PDCP PDUs can be differentiated. In RAN2#91 it was agrred that a bearer ID field is added by the LTE eNB. This bearer ID field in the LWA header can differentiate the PDCP PDUs of two different LWA bearers having same WLAN access class. Note that the bearer ID field is appended on top of PDCP PDU and hence it is not encrypted.
Observation#2: At the WLAN the PDCP PDUs buffered in the access class buffer can be differentiated based on the bearer ID field in the LWA header. 

The WLAN MAC can use the bearer ID field in the LWA header while maintaining the mapping between PDCP SN and MAC sequence numbers (SN) of the WLAN MSDUs. The WLAN MAC needs to maintain the mapping between PDCP SN and MAC SN tagged with bearer ID to generate the feedback and provide to WT. This involves some implementation specific upgrades at the WLAN to provide the feedback. However, this does not have any impcts to the WLAN specifications. Same holds true for generating the feedback for desired buffer size per bearer.

Observation#3: It is possible to generate the feedback for the highest successful PDCP SN delivered to UE per bearer and the desired buffer size per bearer with implementation specific upgrades at the WLAN without impacting the WLAN specification.

The WLAN MAC works very similar to LTE RLC for in sequence delivery of MSDUs. For split bearer there will be LTE part of bearer and the LWA part, so we assume the LTE part will work on RLC AM. So, from implementation point of view it seems feasible to provide the highest successful PDCP SN per bearer. Another alternative is to provide the feedback based on GTP-U SN instead of the PDCP SN. In this case also the WLAN MAC still have to differentiate the GTP-U PDUs of two LWA bearers buffered in the same access class queue unless the WLAN MAC buffer is implemented per UE per bearer. Therefore from complexity point of view it seems there is not much difference if the feedback is based on PDCP SN or GTP-U SN. 
Observation#4: From complexity point of view it seems there is not much difference if the feedback is based on PDCP SN or GTP-U SN. 

We do not have a strong view whether the feedback should be PDCP SN based or GTP-U SN based since involved implementation complexity is same. However, we agree that by adopting the Xw-U based flow control in line with Rel-12 DC framework; providing the PDCP SN feedback per bearer introduces some unavoidable implementation impacts at the WLAN. 
Based on the above discussion we propose to align the Xw-U based flow control to Rel-12 DC framework by standardizing the feedback on the highest successful PDCP SN delivered to UE per bearer and the desired buffer size per bearer to complete the stage-3 work in RAN3.
Proposal: RAN2 is requested to send LS to RAN3 confirming there is no blocking issue to standardize the Xw-U based flow control aligning with the Rel-12 DC framework.

3. Conclusion

Based on the above discussions, we conclude the contribution with the following observations and proposals:

Observation#1: The feedback on the minimum desired buffer size per UE and the “lost Xw-U packets” can be provided by the WT with minimum complexity at the WT.

Observation#2: At the WLAN the PDCP PDUs buffered in the access class buffer can be differentiated based on the bearer ID field in the LWA header. 

Observation#3: It is possible to generate the feedback for the highest successful PDCP SN delivered to UE per bearer and the desired buffer size per bearer with implementation specific upgrades at the WLAN without impacting the WLAN specification.
Observation#4: From complexity point of view it seems there is not much difference if the feedback is based on PDCP SN or GTP-U SN. 

Proposal: RAN2 is requested to send LS to RAN3 confirming there is no blocking issue to standardize the Xw-U based flow control aligning with the Rel-12 DC framework.
