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1
Introduction
The newly agreed work item on enhanced LWA in RP-160563 has the following objectives:

1. Uplink data transmission on WLAN, including uplink bearer switch and bearer split (RAN2)

2. Mobility optimizations, e.g. intra and inter eNB handover without WT change and improvements for Change of WT (RAN2, RAN3)

3. Potential enhancements to support 60 GHz new band and channels (e.g. in measurements) and increased data rates for 802.11ax, 802.11ad, and 802.11ay (e.g. by PDCP optimizations) (RAN2, RAN3)

4. Additional information collection and feedback e.g. for better estimation of available WLAN capacity (by additional signaling on both Uu and Xw) to improve LWA performance (RAN2, RAN3)
5. Automatic Neighbour Relation (ANR) for LWA e.g. for discovery of WLANs under eNB coverage (RAN3, RAN2)

In this contribution, we focus on the first objective and discuss what is needed to specify uplink bearer split and swicth for eLWA. 
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Uplink bearer split for DC
The situation with regards to uplink bearer split in LWA is similar to LTE DC, where uplink bearer split was initially part of the Rel-12 WID but was eventually only standardized in Rel-13 due to concerns over Rel-12 WID completion. For LWA, UL bearer split was also de-prioritized at the beginning of the LWA WID, and is only now expected to be standardized for Rel-14. Therefore, since eLWA faces much the same issues as DC, we think it’s useful to consider DC work as the starting point.
The basic functionality of UL bearer split was discussed in the email discussion summarized in R2-141102, with the following questions eventually discussed in Rel-13:

· When is UL split utilized by the UE?

· How does the UE report UL buffer status when bearer split it utilized?

Eventually these were solved by having the UL split controlled by UE buffer status, and the BSR reporting was based on a threshold signaled via RRC. Comparing the situation to LWA, one clear difference is that there is no RLC for the WLAN leg. Therefore, the questions related to RLC retransmissions may require some attention or different solutions than those done in DC . However, overall we think that given the extensive work done during DC WID, it seems reasonable to consider that as the starting point for the uplink bearer split work in eLWA, and only deviate from those where there is need.

Proposal 1: Reuse UL bearer split principles from dual connectivity as the starting point for eLWA.
3
Specifying Uplink bearer split for eLWA
3.1
Control plane impacts 

The control plane impacts are discussed in more details in R2-162495, but for completeness, we summarise the primary questions also here:

Q1: Does WLAN UL failure trigger WLAN failure reporting, and how is that specified?

Q2: When reconfiguring between uplink bearer switch and uplink bearer split, or when changing bearer switch between LTE and WLAN legs, do PDCP recovery procedures need to be triggered?

As a general control plane issue, we think it’s obvious that eNB should explicitly configure whether uplink transmissions over WLAN (via either bearer split or bearer switch) are allowed.
Proposal 1: eNB explicitly configures when uplink over WLAN is allowed (via either bearer switch or bearer split).
3.2
User plane impacts 

The user plane impacts of UL bearer split tend to be similar as those explored in dual connectivity. In particular, we think the following questions should be considered:

Q1: What’s the difference between bearer split and bearer switch configurations?
Q2: When does UE send BSR to eNB? Do we reuse the threshold-based BSR from DC for eLWA?
Q3: Can we assume that in the UE, LTE PDCP gets the indications of successful delivery from WLAN MAC?

Q4: How does eNB detect for which DRB the received packets belong to? Can we reuse the LWAAP used for downlink also for uplink?
If we start from the baseline of DC, we think the following way should be adopted:
Answer to Q1: eNB configures whether switch or split is used for uplink, but like with Rel-13 LWA, it is not clear whether separate (explicit) configuration is needed for each option

Answer to Q2: Just like with DC, a threshold value could control when the UE sends BSR to eNB.  .
Answer to Q3: We can assume LTE PDCP can get local WLAN MAC ACKs at the UE, and therefore knows whether the PDU was sent successfully.

Answer to Q4: It should be relatively simple to reuse the LWAAP also for uplink packets transmitted over WLAN.
Based on these, we make the following proposals:

Proposal 2: Use threshold-based scheme from DC as baseline for sending BSR with eLWA.
Proposal 3: Assume that LTE PDCP can get local WLAN MAC ACKs at the UE, and therefore knows whether the PDU was sent successfully.
Proposal 4: Reuse the LWAAP (as defined in TS36.360) also for uplink packets sent over WLAN.
3.3
Impacts to Stage-2 specification
Since in Rel-13 uplink was restricted only over LTE for LWA, it is clear that some modifications are required to the current TS36.300 to capture the support of uplink over LWA (either via bearer split or bearer switch).
Further, if LWAAP is reused for uplink packet identification it is clear this needs to be captured in both TS36.360 and TS36.300.
Proposal 5: Capture in TS36.300 that uplink over WLAN is allowed for LWA via either bearer split or bearer switch, and that LWAAP is used to identify the bearer for (uplink) packets sent over WLAN.

4
Conclusions
In this contribution we have discussed the UL bearer split for eLWA and proposed the following:

Proposal 1: eNB explicitly configures when uplink over WLAN is allowed (via either bearer switch or bearer split).
Proposal 2: Use threshold-based scheme from DC as baseline for sending BSR with eLWA.

Proposal 3: Assume that LTE PDCP can get local WLAN MAC ACKs at the UE, and therefore knows whether the PDU was sent successfully.

Proposal 4: Reuse the LWAAP (as defined in TS36.360) also for uplink packets sent over WLAN.

Proposal 5: Capture in TS36.300 that uplink over WLAN is allowed for LWA via either bearer split or bearer switch, and that LWAAP is used to identify the bearer for (uplink) packets sent over WLAN.

