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1. Introduction
In this contribution we provide our concerns with re-using the Xw interface for eLWIP enhancements, as suggested in [6]-[9]. We think that a new Xs interface is easier to define, implement and maintain and eventually will reduce the cost of implementing LWIP. A whole set of CR package for the new Xs interface is provided in [2]-[5].
2. Discussion
We see the following technical concerns with re-using Xw interface Rle-14 eLWIP:
1. Confusing stage-2 specification – mixing both LWA and LWIP results in confusing specification, which is harder to implement, especially for Wi-Fi vendors. For example, in the current stage-2 it is not clear whether WT is part of LWIP architecture or not. It is also not clear which Xw procedures are applicable to LWIP, LWA or both. 
2. Burden on OAM – WLAN identifiers are needed for LWIP to configure mobility set in the UE. Not providing the Xw/Xs signalling requires configuration of identifiers via OAM. Since it is very likely that LWIP will be deployed with large number of WLAN APs, some of which are only partially under operator control, pre-configuring WLAN identifiers via OAM is far more complex then indicating them via Xw/Xs signalling. 
3. More complex UE and control plane handling – both peer points must interpret each message taking into account the mode (LWA/LWIP), as the UEs could share the same interface and mostly the same messages. Stage 2 provides no guidance on this, since it is not stated exactly which procedures and flows (functionality) can be applied to LWIP and when.
4. Legacy WLAN impact – per bearer flow control is harder to implement and requires more changes in the WLAN infrastructure, as was clarified in the LWA discussion. Per UE flow control, as suggested in the Xs proposal, reduces the impact on the legacy WLAN infrastructure. 
5. Future maintenance of LWIP and LWA features – both features are likely to evolve independently. For example, the original eLWIP WIDhad the following future, which is likely to be unique to LWIP – “-
Support for using LTE access to utilize services located in WLAN network, by allowing WLAN UL transmissions to be sent via LTE UL (RAN3)” 

6. Changes to LWIP architecture – re-use of Xw interface requires introduction of WT into LWIP specification (which is explicitly precluded in the WD, which states that LWIP architecture should not be changed).
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Appendix

The following provides a preliminary and non-exhaustive list of issues to discuss / clarify on stage 2

Stage 2 comments

Minor - Architecture figures are not consistent

General – the current TS 36.300 states that “Since, WT node does not exist in LWIP operation, WT related description and procedures does not apply to LWIP". This contradicts the whole concept of re-using Xw and WT for LWIP. Simply removing this text cannot be done in RAN3, as it was added in RAN2 and generally would violate the WI requirements of not changing the Rel-13 LWIP architecture.

General – use the formulation “LWIP-SeGW is located at the WT”, shouldn’t this be logically co-located ? Anyway it needs to be defined better.

The architecture text does not describe at all what happens when the WT is included (only that a previous statement that the WT is not involved does not always apply)

Addition Flows 1: No clear reason why WT Association Confirmation is used

Addition Flows 2: Timing of the Addition Preparation is really FFS – risk sending UE to associate without a connection to “WT”

Reconfiguration to Remove WLAN Resources from Data Bearer: shows no impact yet how is this possible if this proposal has per-bearer tunnels on Xw ?

It is not clear that in the release procedures, there is a need to mandate that the Xw connection is torn down first (or the release communicated to the SeGW) before the UE releases the IPsec tunnel. 

In the Addition Preparation procedure, the mention of information elements sent in either directon is not complete or consistent. Its purpose is to “configure tunnel resources for LWIP operation”, but this is not defined anywhere – which tunnel ? Xw ? IPsec ?

X2AP comments

All UE-associated procedures are stated to be part of “LTE-WLAN Radio Level Integration with IPsec Tunnel”, but this is nowhere documented in stage 2.

Setup – not clear why LWIP WLAN identifiers are not provided to the eNB, when all other general functionality (load reporting) is supported

Abnormal conditions missing for all UE-associated procedures: every procedure which may have different IEs or behaviour (TBD) may require rejection in case LWA/LWIP status of UE does not match required action. For all UE-associated procedures, it may be better to fully decouple the procedures so there is no confusion over which is which.

LWIP Addition Preparation: need to clarify what “configure tunnel resources for LWIP operation for a specific UE” means, which tunnel?

Association confirmation – it is not clear how the LWIP-SeGW can possibly know that UE has associated to WLAN (without impacting the WLAN infrastructure). If the message indicates something else (e.g. IPSec tunnel establishment), then it is more appropriate to create a new message. Also, it is not clear how this message is used by the eNB.
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