Page 1



3GPP TSG-RAN2#96 meeting













Tdoc ( R2-168127
Reno, USA, 14th–18th November 2016





       
Agenda Item:

8.5.2

Source:
HTC 
Title:




Handling of PDCP and LWA status reports for UL eLWA
Document for:

Discussion and decision
1 Discussion
The LWA bearer shall be configured with RLC Acknowledged Mode. As there is no RLC over WLAN in LWA, the eNB can know the successful transmission by the WT feedback (i.e. Downlink Data Delivery Status) if available. Alternativley the eNB can configure the UE to provide PDCP status report or LWA status report periodically or by polling. 
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Figure 1: Overall model for LWA
In the current PDCP specification [1], PDCP only performs retransmission of PDCP PDUs when PDCP is requested by RRC to do PDCP re-establishment or PDCP data recovery. As shown below, the UE does not perform retransmission of PDCP PDUs when the UE receives a PDCP status report. In LTE only operation, PDCP does not need to perform retransmission when handover, RRC connection re-establishment or PDCP data recovery (DC) are not involved. This is because RLC AM provides robust transmission service to PDCP.
	5.3.2
Receive operation
When a PDCP status report is received in the downlink, for radio bearers that are mapped on RLC AM:

-
for each PDCP SDU, if any, with the bit in the bitmap set to '1', or with the associated COUNT value less than the COUNT value of the PDCP SDU identified by the FMS field, the successful delivery of the corresponding PDCP SDU is confirmed, and the UE shall process the PDCP SDU as specified in the subclause 5.4.

PDCP status report receive operation is not applicable in NB-IoT.


In eLWA, PDCP PDUs transmitted by the UE may not be received by the eNB due to WLAN link failure. The UE reports the WLAN link failure to the eNB by WLAN connection status reporting. For split bearer case in DC, the eNB triggers the UE to perform PDCP data recovery to retransmit PDCP PDUs by RRC reconfiguration (e.g. releasing SCG). For uplink over WLAN in eLWA, we can apply a similar operation (e.g. releasing LWA). However, the WLAN link failure may happen temporarily and frequently. It may not be good for the eNB to release LWA by RRC due to temporary WLAN link failure. To recover loss of PDCP PDUs on the WLAN, the eNB can just send a PDCP status report to trigger the UE to perform retransmissions without RRC reconfiguration to release LWA. Therefore, we propose:
Proposal 1: The UE retransmits missing PDCP PDUs indicated by a PDCP status report.
In email discussion [94#28] R2-165899 [2], it was discussed that whether the WLAN MAC ACK can be used by the LTE PDCP to infer that the PDU was sent successfully. However, most companies agree that PDCP may not have an interface with the WLAN MAC in implementation. PDCP may not know transmission status from the WLAN MAC. Besides, the Xw-U interface provides non-guaranteed delivery of user plane PDUs as described in the stage-2 specification [3], the received WLAN MAC ACK alone does not necessarily imply the successful delivery of PDCP PDU to the peer PDCP entity in the eNB. Therefore, instead of using WLAN MAC ACK, the alternative to confirm successful delivery and assist PDCP data recovery would be probably to utilize the PDCP status report or LWA status report. 
Proposal 2: The UE keeps the transmitted PDCP PDU till confirmed by the PDCP status report or LWA status report. 
Currently it is not specified how the eNB transmits the PDCP/LWA status report. There is also no way for the UE to poll the eNB to transmit the PDCP or LWA status report. Without receiving PDCP/LWA status report, it could be a problem for the UE how to handle its PDCP retransmission buffer. This leads to that the UE implementation has to discard the PDCP PDUs only based on received WLAN MAC ACKs. It may possibly lead to a situation that some PDCP PDUs are missing due to Xw error are indicated by a later received status report while the UE does not keep it anymore. The eNB may thus continually request retransmissions of these missing PDCP PDUs if not fulfilled until a corresponding reordering timer expires. To avoid the drawbacks above, it may be beneficial to introduce a polling function for the UE to trigger PDCP status report or LWA status report when necessary. The polling can be periodic polling, an event triggered polling or left to UE implementation.
Proposal 3: The UE can poll the eNB for PDCP status report or LWA status report.
2 Conclusion
RAN2 is kindly asked to discuss the proposals. A CR corresponding to the proposals 1 and 2 is provided in [4].
Proposal 1: The UE retransmits missing PDCP PDUs indicated by a PDCP status report.
Proposal 2: The UE keeps the transmitted PDCP PDU till confirmed by the PDCP status report or LWA status report. 

Proposal 3: The UE can poll the eNB for PDCP status report or LWA status report.
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