Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 #96
Tdoc R2-167787
Reno, Nevada, USA, 14th – 18th November 2016

Agenda Item:
8.5.2
Source:
Ericsson
Title:
Remaining PDCP considerations for LWA UL
Document for:
Discussion, Decision
1 Introduction

The following has been captured in the running CR [1] regarding UL data transmission for eLWA:

For LWA bearer UL configuration, if the data available for transmission exceeds the threshold indicated by E-UTRAN the UE decides which PDCP PDUs are sent over WLAN or LTE. If the data available does not exceed the threshold, the UE transmits PDCP PDUs on LTE or WLAN as configured by E-UTRAN.

For each LWA DRB, E-UTRAN configures the IEEE 802.11 AC value to be used for PDCP PDUs that are sent over the WLAN in the uplink. 

How to avoid HFN desync was briefly discussed last meeting but it was not possible to reach a conclusion whether it is possible by UE implementation or if additional specification effort is needed. Another aspect that should be discussed is the current note for dual connectivity that UE should minimize SN gap after SDU discard. This contribution discusses both of these open issues.
2 PDCP feedback for possible retransmissions and to avoid HFN desync in eLWA

On WLAN, there is no RLC counterpart but only MAC HARQ protocol, which may stop retransmissions after a number of failed attempts. Thus, on WLAN side, PDCP PDUs may be lost also during the normal operation in both UL and DL. There is also no feedback from eNB to UE which PDCP packets have been received. One proposed option has been to add ARQ functionality to the Rel-13 LWAAP layer that could do retransmissions similar to LTE RLC layer. The ARQ on the LWAAP sublayer in the UE may be triggered by the lack of a WLAN MAC layer ACK. Such retransmissions could be timer based such that UE retransmits PDCP PDUs that are not ACKed by WLAN MAC layer within a timer configured by eNB. The downside of this is that it requires considerable updates to the LWAAP layer which is currently quite a simple layer. Further, then, all retransmissions, which essentially are PDCP retransmissions, would be automatic and only possible on WLAN link. Automatic PDCP retransmission over WLAN is in general not a very good idea as one should be able to somehow control that UE does not retransmit PDCP PDUs that eNB cannot anymore reorder (SNs that do not anymore belong to the current reordering buffer). In our view all PDCP retransmissions, if any, need to be eNB controlled and based on eNB request. The possible eNB requests could also contain the UL path for the retransmissions. For example, if the UL is on WLAN or it is split UL, eNB might want to have the PDCP retransmissions on LTE as there eNB could confirm the transmission resources. 

However, in NR it has been discussed quite extensively which layer should perform ARQ. And placing ARQ in PDCP would not work well since ARQ would then span over a backhaul link (Xw in this case). The result is that if/when this backhaul link becomes congested the receiver would perceive this as lost packets and hence a retransmission would be triggered (even though the problems were due to congestion). This means that even more packets are pushed in to the congested link and hence the congestion increases which then triggers more retransmissions, and even further increases the congestion, and a bad spiral has been entered. For this reason, it was agreed for NR that ARQ is placed in RLC since ARQ would (and should) only correct for actual air-interface losses, but not congestion.
Observation 1 It is not feasible to do retransmissions in the PDCP-layer.

Proposal 1 RAN2 to discuss how HFN desync is avoided in eLWA.

2.1 To minimize SN gap after SDU discard
In the TS36.323 running CR [2], we have the following editor’s notes:

Editor’s note: “data available for transmission” may need to be clarified to reflect the following agreement: “All UL data that may potentially be sent over LTE (except UL data already sent or decided to be sent to WLAN MAC) is counted towards the BSR. (This may not result in any change to the stage 3 specification.)”

Thus, we need further discussion especially for the split operation mode about which data is still in the “split buffer” from which data may be sent to LTE or WLAN and how the data “sent or decided to be sent” is captured.

In LTE, the PDCP PDUs are submitted to lower layers upon request from lower layers: (4.2.2.1 36.323). 

“For split bearers, routing is performed in the transmitting PDCP entity, and reordering is performed in the receiving PDCP entity. When submitting PDCP PDUs to lower layers upon request from lower layers, the transmitting PDCP entity shall:”

The WLAN air interface is accessed via clear channel assessment (CCA) and is time multiplexed between UL/DL of all stations (UEs) and APs are sharing the same channel. As getting channel access is uncertain, it should be avoided that data gets stuck in a buffer in the WLAN chipset. We should discuss how to capture for eLWA that there should be transmission resources available when the UL lower layers may be WLAN layers. 

At least the PDCP should not push data to WLAN lower layers too early and/or too much at one time, if it cannot be guaranteed that there are transmission resources. The “push data to WLAN lower layers” can be considered to be the same as “deciding sending packets to WLAN”.

Observation 2 PDCP should not push data to WLAN lower layers/decide to send via WLAN too early and/or too much at one time if it cannot be guaranteed that there are transmission resources.
Proposal 2 Capture in 36.323 that lower layers should not request too much data from PDCP before it is possible to transmit the data for example based on the below proposed note

NOTE:
When the UE is forwarding PDCP PDUs to the associated LWAAP entity, the UE should ensure availability of the WLAN transmission resources.
3 Conclusion

Based on the discussion we have the following observations and proposals
Observation 1
It is not feasible to do retransmissions in the PDCP-layer.
Observation 2
PDCP should not push data to WLAN lower layers/decide to send via WLAN too early and/or too much at one time if it cannot be guaranteed that there are transmission resources.


Proposal 1
RAN2 to discuss how HFN desync is avoided in eLWA.
Proposal 2
Capture in 36.323 that lower layers should not request too much data from PDCP before it is possible to transmit the data for example based on the below proposed note  NOTE: When the UE is forwarding PDCP PDUs to the associated LWAAP entity, the UE should ensure availability of the WLAN transmission resources.
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