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1 Introduction

The following main points are pending resolution in the current baseline CRs [1]

 REF _Ref462851835 \r \h 
[2] as documented in the Editor’s Notes and in [3]:
1. WT behavior in case the UE context given by the target eNB is not found;

2. How to identify the UE, i.e. by using either the WT UE XwAP ID or the UE WLAN MAC address.

We will present some further observations on the above.
2 Discussion
2.1 WT Behavior if UE Context Is Not Found
The signaling flow for handover without WT change is shown in Figure 1 [4] for convenience. In Step 2, if the target eNB decides to keep the LWA connection, it initiates a WT Addition procedure to the WT, identifying the UE. The WT uses this information to check if the UE context is present.
2.1.1 Abnormal Conditions

Since LWA had been previously activated for the same UE into the same WT, it was agreed that the case where WT cannot find the UE context in this situation “is a rare case and likely an abnormal scenario.” [3] For this reason, the current XwAP CR [2] proposes to add some abnormal behavior text (in Sec. 8.8.4) to cover this case (if the UE context is not found, the WT shall fail the WT Addition procedure). Notice that for DC a similar text was added to [5] (Sec. 8.6.1.4):

If the SeNB receives a SeNB ADDITION REQUEST message containing a SeNB UE X2AP ID IE that does not match any existing UE Context that has such ID, the SeNB shall reject the procedure using the SeNB ADDITION REQUEST REJECT message. [5]
For DC the possibility that the SeNB might not correctly identify the UE context seems even more remote than for eLWA (given that for eLWA different radio accesses and identifiers are used, unlike for DC). It seems therefore safer to follow the same principle also for eLWA.

Proposal 1: It seems safer to follow the same logic for abnormal conditions for WT Addition as for SeNB Addition.

2.1.2  “Aggressive” WT Behavior
During discussion, a proposal was made for an “aggressive” WT behavior for the abnormal case where the UE context could not be found. According to this proposal, if the WT could not find the UE context identified by the given UE identifier, it would “aggressively” and “silently” create a new one with the given parameters , replying with WT ADDITION REQUEST ACKNOWLEDGE in Step 3.
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Figure 1 Handover without WT change [4].

This proposal seems to “streamline” WT implementation, since it does not require it to check for existing UE contexts, and it does not require to differentiate a HO-related WT Addition from a non-HO-related WT addition.

However, it has at least one major criticality.

If a previously established UE context cannot be found at the WT, it could be because of some WT hardware failure, or because the UE has detached from the WLAN between Steps 1 and 2. If the latter is the case, the UE was most likely in a WLAN coverage hole, and its LWA bearer configuration is now stale. Trying to re-establish LWA with such a configuration would most likely lead to decreased performance also on the LTE side: the eNB would expect to be able to offload some traffic, but would discover that this is not possible only after some time (e.g. looking at some timeout, receiving WLAN RLF from the UE, and/or a WT RELEASE REQUIRED from the WT). Failing the WT Addition will ensure that the handover will continue without LWA (Steps 4-12), and no loss of data will occur.

Proposal 2: Adopting an “aggressive” WT behavior in case the UE context is not found, can cause loss of data and degraded user experience; on the contrary, allowing the WT to fail the WT Addition procedure will save the UE session.

For this behavior to be adopted, it must be possible for the WT to distinguish between a HO-related WT Addition (i.e. with an existing UE context) and a non-HO-related WT Addition (i.e. with a new UE context).

Proposal 3: It must be possible for the WT to distinguish between a HO-related WT Addition and a non-HO-related WT Addition.
2.2 Identifying the UE
There are currently two possibilities to identify the UE during the HO-related WT Addition:
1. Continue to use its WLAN MAC address, as for the non-HO-related WT Addition;

2. Use the WT UE XwAP ID assigned by the WT.

Reusing the UE WLAN MAC address would reduce the Stage 3 impact: no change would be needed to the WT ADDITION REQUEST message. On the other hand, it would require to differentiate the HO-related from the non-HO-related WT Addition through some other means (e.g. an explicit indicator). Furthermore, identifying the UE context in a RAN node relying on an identifier which is out of network control (the MAC address) does not seem like good practice. It seems preferable to use the identifier which was assigned by the same node (the WT) in the first place, the WT UE XwAP ID. This also enables to immediately differentiate HO-related from the non-HO-related WT Addition, by paying a small price in terms of Stage 3 impact (new IE to be added to the WT ADDITION REQUEST message, as well as some additional behavior text). We believe this to be an advantageous trade-off.
Proposal 4: Using the WT UE XwAP ID seems like a better practice, since it relies on identifiers fully under network control, and it also enables to differentiate between HO-related and non-HO-related WT Addition procedures.
3 Conclusions and Proposals
Our proposals to progress eLWA enhanced mobility are summarized below.
Proposal 1: It seems safer to follow the same logic for abnormal conditions for WT Addition as for SeNB Addition.

Proposal 2: Adopting an “aggressive” WT behavior in case the UE context is not found, can cause loss of data and degraded user experience; on the contrary, allowing the WT to fail the WT Addition procedure will save the UE session.

Proposal 3: It must be possible for the WT to distinguish between a HO-related WT Addition and a non-HO-related WT Addition.
Proposal 4: Using the WT UE XwAP ID seems like a better practice, since it relies on identifiers fully under network control, and it also enables to differentiate between HO-related and non-HO-related WT Addition procedures.

Proposal 5: Update the BL CRs according to the above.
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