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1 Introduction

The way forward endorsed at the last RAN3 meeting [1], proposes to provide two groups of documents for the following options:
a) Reusing the Xw interface, extending it to support LWIP functionality;

b) Specifying a new interface, starting from Xw functionality, specifically for LWIP.

Pros and cons of both options were already discussed [1], and no agreement could be reached at the last meeting.

It is possible that supporting both LWA and LWIP may be required in the same eNB, and the commonality between the two functionalities is indeed strong (especially considering measurement reporting and resource reporting over the network). It seems appropriate to start considering the possibility to reuse the existing Xw interface with appropriate extensions; this would avoid the need to support two interfaces in the same eNB with very similar functions.
2 Discussion
2.1 Architecture Considerations

To be able to reuse Xw for LWIP, the LWIP-SeGW needs to be considered as logically co-located with the WT (or, equivalently, as a function of the WT). This architecture is similar to what RAN3 specified in the past for e.g. SIPTO@LN with co-located L-GW.

Observation 1: To be able to reuse Xw for LWIP, the LWIP-SeGW needs to be considered as logically co-located with the WT.
2.2 Required Information

As discussed in more detail in another paper, the following information is required to be exchanged between the eNB and the LWIP-SeGW whenever LWIP is to be initiated:

1. Application-protocol-level UE context identifiers (from the eNB to the LWIP-SeGW and vice versa) – the current XwAP IDs can be reused;

2. IKE Identity (IDi) (from the eNB to the LWIP-SeGW);

3. LWIP-SeGW UP TNL address (from the LWIP-SeGW to the eNB);

4. LWIP-PSK (from the eNB to the LWIP-SeGW).

All of the above is UE-associated information (there are significant benefits in allowing per-UE LWIP-SeGW UP TNL address). It is in fact orthogonal to all other UE-associated information exchanged over XwAP for LWA (this also includes UE context identifiers, since by design the same UE cannot be configured for LWA and LWIP at the same time).

Proposal 1: All information required to be exchanged between the eNB and the LWIP-SeGW is UE-associated and is orthogonal to existing information currently exchanged for LWA.

Proposal 2: No non-UE-associated information seems to be strictly needed for LWIP; this would be true also in case a new interface was to be specified for LWIP.
The above seems to further justify reusing the current Xw.

For this reason, in another paper we propose introducing a dedicated Class 1 XwAP procedure, LWIP Addition Preparation (LWIP ADDITION REQUEST, LWIP ADDITION REQUEST ACKNOWLEDGE, LWIP ADDITION REQUEST REJECT). Furthermore, it may be beneficial to signal e.g. the configured mobility set (as an optional IE) from the eNB to the WT when adding LWIP.

It would seem appropriate to also allow the WT to request updating the UP TNL address; this can be done by extending the existing WT-Initiated WT Modification procedure.

Proposal 3: The current WT-Initiated WT Modification procedure can be used to e.g. request a change of UP TNL address from the WT.
2.3 Interface Setup

At current Xw Setup [3], the WT signals to the eNB its WT ID and a list of relevant WLAN identifiers (1..4096). This list (Sec. 9.2.7 of [3]) shall contain at least one item, which may contain a “BSS Item”, an SSID and/or an HESSID (but the item shall contain at least one of them).
According to [4] Sec. 22A3, “WT related description and procedures do not apply to LWIP. Mobility Set should be considered as the set of WLAN APs across which UE can perform mobility without informing the eNB, when applying the concept for LWIP operation.”

This does not seem to preclude that WLAN identifiers provided at Xw setup are also used for LWIP. Hence, in case the WT supports both LWIP and LWA, there is no issue. The Xw Setup procedure continues to work as in current XwAP.

Proposal 4: In case the WT supports LWA only, LWIP only, or both and, the current Xw Setup can be reused without changes.
In case the WT only supports LWIP but not LWA, it may not have any WLAN identifiers to report. We should then consider what the WT shall send in the Xw SETUP RESPONSE in this case. Some possible options:

1. Send one empty WLAN Identifier Item IE;
2. Send a dummy (but known) WLAN Identifier List IE;
3. Send a WLAN Identifier List IE and subsequently trigger a WT CONFIGURATION UPDATE which removes it;

4. Introduce an LWIP Only Indicator IE and mandate that the eNB ignores the content of the WLAN Identifier List IE if this indicator is received.

Some observations on the above:

· The last option seems to be the least desirable, since it is a RAN3 best practice not to exchange capability information over network interfaces;

· The second option would require configuring a “magic” value in the receiving eNB;

· The third option is inefficient, but it would work even with a pre-Rel-14 eNB (the eNB would understand that no WLAN identifiers are supported);
· The first one seems to be non-backwards compatible, because the WLAN Information IE shall contain at least one identifier as per Sec. 9.2.7 of [3];
· The second and third options are always possible without standards changes.

Proposal 5: RAN3 should discuss the options for Xw Setup and agree on the most suitable way forward.
In any case, we note that the above issue with the Xw Setup procedure does not seem to block the reuse of Xw for LWIP (i.e. it is purely a Stage 3 detail).

2.4 Resource Status Reporting

One of the claimed advantages of reusing Xw for LWIP is the possibility to reuse the current LWA measurement framework. This is true for UE measurements, configured and reported over RRC. For WLAN status reporting over Xw, it is worth noting that WT status reporting can be triggered by the eNB only if supported BSSIDs had been previously provided to the eNB at Xw Setup (the BSSID is mandatory in WT STATUS REQUEST message). But this is an issue also with LWA, since it is allowed for the WT not to signal any BSSIDs at Xw Setup (e.g. because of BSSID filtering).
Proposal 6: In case no BSSIDs were signaled at Xw Setup, WT resource status reporting cannot be used; however, this is an issue also with current LWA.

2.5 LWIP Release

Some functionality is needed to allow the eNB and the LWIP-SeGW to request the release of an LWIP tunnel for a specific UE. This functionality is provided by the current eNB-Initiated WT Release and WT-Initiated WT Release procedures: the messages which are part of these procedures do not require LWA-specific IEs to be sent, and they can also be reused for LWIP release.

Proposal 7: Reuse the current WT Release procedures for LWIP.

2.6 Abnormal Conditions
In case the WT supports LWA but not LWIP, it shall fail the LWIP Addition Preparation procedure; vice versa, it shall fail the WT Addition Preparation procedure. In case the WT supports both, if the WT receives an LWIP ADDITION REQUEST message concerning a UE for which LWA is ongoing, it shall fail that procedure, and vice versa.

Proposal 8: In case the WT supports LWA but not LWIP, it shall fail LWIP Addition Preparation; in case the WT supports LWIP but not LWA, it shall fail WT Addition Preparation.

Proposal 9: If the WT supports both LWA and LWIP and it receives an LWIP ADDITION REQUEST message concerning a UE for which LWA is ongoing, it shall fail that procedure, and vice versa.
3 Conclusions and Proposals
We have analyzed the XwAP impacts of reusing and extending Xw for LWIP. Our proposals are summarized below.
Proposal 1: All information required to be exchanged between the eNB and the LWIP-SeGW is UE-associated and is orthogonal to existing information currently exchanged for LWA.

Proposal 2: No non-UE-associated information seems to be strictly needed for LWIP; this would be true also in case a new interface was to be specified for LWIP.
Proposal 3: The current WT-Initiated WT Modification procedure can be used to e.g. request a change of UP TNL address from the WT.
Proposal 4: In case the WT supports LWA only, LWIP only, or both and, the current Xw Setup can be reused without changes.
Proposal 5: RAN3 should discuss the options for Xw Setup and agree on the most suitable way forward.
Proposal 6: In case no BSSIDs were signaled at Xw Setup, WT resource status reporting cannot be used; however, this is an issue also with current LWA.

Proposal 7: Reuse the current WT Release procedures for LWIP.

Proposal 8: In case the WT supports LWA but not LWIP, it shall fail LWIP Addition Preparation; in case the WT supports LWIP but not LWA, it shall fail WT Addition Preparation.

Proposal 9: If the WT supports both LWA and LWIP and it receives an LWIP ADDITION REQUEST message concerning a UE for which LWA is ongoing, it shall fail that procedure, and vice versa.

Proposal 10: Discuss and agree the CRs in [5] and [6].
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