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1 Introduction

Configuring UL for eLWA was discussed during RAN2#93bis and we reached the following agreements:

=>
RAN2 will first discuss and agree on how uplink data will be transmitted for an LWA bearer on LTE and WLAN before discussing options for uplink direction.

=>
Sending a PDCP PDUs to WLAN is based on “some” eNB control without impacting existing WLAN MAC. (this eliminate full per packet eNB scheduling of WLAN and eliminates full UE implementation).

Agreements
1
Only support split bearer type for Rel-14 eLWA UL.

2 
UE can be configured so that traffic on the UL split bearer can only be submitted for transmission on both, WLAN only or LTE only.

FFS whether we additionally have a threshold like mechanism, e.g. similar to DC.

Thus, there is in principle agreement that UL may be configured as WLAN only, LTE only or in split mode and that we have eliminated full per packet eNB scheduling and full UE implementation scheduling. Further, there is email discussion [94#28][LTE/eLWA] UL transmission which will summarize company views for UL configuration and BSR details as well as whether WLAN MAC ACK/NACK may be assumed internally at UE PDCP. In this paper, we consider BSR reporting for eLWA and UL transmissions in the split mode. 
2 Uplink data transmission for eLWA

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. 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:”

Further, there is a note in 5.4 in 36.323 which says UE should minimize SN gap after SDU discard. SDU discard would happen at the receiving PDCP entity if there is delay in delivering the PDCP packets on WLAN.
NOTE:
For UL split bearers, discarding a PDCP SDU already associated with a PDCP SN causes a SN gap in the transmitted PDCP PDUs, which increases PDCP reordering delay in the receiving PDCP entity. It is up to UE implementation how to minimize SN gap after SDU discard.
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 1 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 Capture in 36.323 that lower layers should not request too much data from PDCP before it is possible to transmit the data. 
2.1 BSR reporting for eLWA uplink
In general, the BRS would be necessary only in LTE as for WLAN non-scheduled uplink should be assumed. A straightforward rule would be to send BSR to LTE when UL is configured to LTE or when split bearer is enabled, in a similar way as when the UE reports BSRs to the MeNB in Dual Connectivity. In the split bearer mode, sending BSR to LTE while also the WLAN link is in use is problematic as eNB might either end up scheduling resources to eLWA users that do not need it or the eNB may down prioritize an eLWA UE. This however, may be prevented by proper configuration of the UL by using two thresholds as discussed in [3].

Proposal 2 Take Rel-13 DC based BSR reporting as baseline where BSR is sent to LTE side when the UL is configured to LTE or as split mode. 
When UL is configured to LTE, the BSR calculation should be done as currently. For UL split mode, BSR should be calculated based on “split PDCP buffer” which is the buffer where packets may be routed to WLAN or LTE. If packets are decided to be transmitted to WLAN (i.e. has been forwarded to the WLAN-chipset) those do not belong to the split buffer and is not included in the BSR calculation.
Proposal 3 For UL split mode, BSR should be calculated based on “split PDCP buffer” which is the buffer where packets may be routed to WLAN or LTE. If packets are decided to be transmitted to WLAN those do not belong to the split buffer.

3 Conclusion

Based on the discussion we have the following observations and proposals
Observation 1
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
Capture in 36.323 that lower layers should not request too much data from PDCP before it is possible to transmit the data.
Proposal 2
Take Rel-13 DC based BSR reporting as baseline where BSR is sent to LTE side when the UL is configured to LTE or as split mode.
Proposal 3
For UL split mode, BSR should be calculated based on “split PDCP buffer” which is the buffer where packets may be routed to WLAN or LTE. If packets are decided to be transmitted to WLAN those do not belong to the split buffer.
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