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1 Introduction

A new work item to enhance Rel-13 LWA solution got approved in RAN#71 [1]. The core part of the WI includes five listed objectives as shown below.
The enhanced LWA (eLWA) builds on Rel-13 LWA framework without changes to the LWA architecture and thus supports WLAN nodes deployed and controlled by operators and their partners. The objectives of this work item are to specify the following additional features for LWA:

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 discuss the mobility enhancements for eLWA.
2 Discussion
In Rel-13, LWA configuration is released upon intra- and inter-eNB handovers which means that after HO, or already with HO command, UE may receive a new LWA configuration and would do WLAN association and authentication as upon any LWA configuration that initiates the LWA operation for that UE. Mobility optimizations for Rel 14 were discussed in both RAN2#93bis and in RAN3#91bis. In RAN2, we concluded that RAN2 would concentrate on how to enable LWA bearer configured for the UE during a handover and leave the inter network node signallings for RAN3:
=>
RAN2 can discuss principle of the inter-eNB handover without WT change (e.g. whether we want to support delta configuration) but we leave details of the network call flow to RAN3.
This makes sense as from UE perspective intra and inter-eNB HO are the same and there is no notion of WT(change) for the UE. Further, RAN3 also made a working assumption to concentrate on the inter-eNB HO without WT change and to consider the case with WT change needs to be confirmed with a motivation.
As the KeNB is changed at HO, it may affect the WLAN side keys in case those are derived from the KeNB. As this is security related issue, RAN2 send LS to SA3 asking if WLAN key change is needed for the envisioned Rel-14 optimization and if it is needed, what could be the needed WLAN side security solution allowing the UE to remain associated with the WLAN after intra/inter-eNB HO. 
In addition, the UE does RLC and PDCP re-establishment during intra- or inter-eNB handover and that is expected to be possible while LWA is kept activated. An issue may however arise for PDCP when the KeNB had been changed, but switch from transmission of PDCP PDUs in the WT based on old and new key is not synchronized with the key change in the PDCP receiver in the UE. HO, PDCP is reestablished. After the reestablishment, PDCP expects PDUs encrypted based on a new LTE security key, if configured so by the target eNB. In dual connectivity this issue does not exist due to the RACH procedure that triggers this switch in the SeNB.
For DC in Rel-12, the following text was introduced in TS 36.331: When performing handover, while dual connectivity continues, both KeNB and S-KeNB are refreshed. In such case E-UTRAN performs handover with SCG change i.e. an RRCConnectionReconfiguration message including both mobilityControlInfo and mobilityControlInfoSCG. mobilityControlInfoSCG implies the RACH procedures to the SeNB. 

Observation 1 While in DC, transmission of PDCP PDUs based on old and new key is switched by SeNB at RACH procedure (SCG-change), corresponding procedure does not exist for LWA especially if UE remains connected to a WLAN and thus does not send success indications.

In order to keep the LWA configuration with the UE while at network side the same WT continues to be the endpoint of Xw user plane, a procedure to ensure that PDCP reestablishment in UE is synchronized with switch of PDCP PDU transmission based on old key to new key in WT is required. If WT forwards a lot of packets with old key, the DL performance is then degraded. Depending on SA3 input, need to consider when does UE reassociate or change the key with respect to RACH to target cell. For example, after RACH to target cell UE has also reestablished PDCP. Then, UE can start possible re-association to WLAN taking into account the possibly updated mobility set provided in the LWA configuration, in case mobility set or WLAN security changed. After association, UE sends WLAN association confirmation message to the target eNB (or failure as defined in Rel-13) if configured to do so.   
Another aspect to consider if the LWA configuration is kept is the mobility set and how likely that is going to include a valid AP for the UE. In intra-eNB HO the mobility set is more likely still valid than in inter-eNB HO. Especially for inter-eNB HO, the measurements and separate measurement configuration might be needed to have valid APs for the UEs mobility set. 

Proposal 1 RAN2 to consider the mentioned synchronization issues as well as mobility set validity before concluding whether LWA configuration for the UE should be kept.
Proposal 2 RAN2 to consider whether WLAN measurements should be forwarded to the target eNB or if measurement configuration should be given already at HO.
3 Conclusion

Based on the discussion we have the following observations and proposals:
Observation 1
While in DC, transmission of PDCP PDUs based on old and new key is switched by SeNB at RACH procedure (SCG-change), corresponding procedure does not exist for LWA especially if UE remains connected to a WLAN and thus does not send success indications.


Proposal 1
RAN2 to consider the mentioned synchronization issues as well as mobility set validity before concluding whether LWA configuration for the UE should be kept.
Proposal 2
RAN2 to consider whether WLAN measurements should be forwarded to the target eNB or if measurement configuration should be given already at HO.
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