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1
Introduction
At RAN3#93, the discussion on the inter-eNB HO without WT change progressed and draft CRs for stage-2 and stage-3 has been endorsed [1-3]. At the same time, RAN2#95 has made relevant decisions concerning the content of the RRC container.
The main open issue concerns the UE identifier to be used for check if the UE context exists in the WT. This can be either the UE MAC address or the UE XwAP WT ID allocated for the source eNB. Selection between the two depends on the decision concerning the way the WT uses the provided ID. In particular, on how it reacts to the situation when the context is not found. This was discussed briefly at RAN3 #93 and summarised in following way [4]:
The case where it WT can’t find the UE context for a HO-related addition is a rare case and likely an abnormal scenario.

In Rel.14, the WT shall check if the UE context exists, if the addition request is HO-related.

It has also been observed that in case the context is not found and consequently created anew, the UE may need to be configured with the WLAN security information during the HO, so that it can reconnect to the WLAN immediately. Otherwise, the new context will waste WT resources.

It remains to be decided:

1) Shall the target inform the WT about HO-related additions, or shall the WT check for the UE context always?

2) How to handle the abnormal case when the context is not found:

a. Shall the WT reject the addition request, in case it is not found? Or:

b. Shall the WT be allowed to create it anew, but then it shall inform the eNB if the context is found or re-created?

In this paper, we address the points left open.
2
Discussion
2.1
UE context handling in the WT

Shall the target inform the WT about HO-related additions, or shall the WT check for the UE context always?

The first question concerns the information that the target shall provide to the WT when requesting addition of a tunnel for incoming UE (HO-related addition). As agreed, in Rel.14, in case of a HO, the WT shall check if the context exists. This means that the WT must be informed which addition is HO-related; otherwise it must check for each and every addition request. The latter would inevitably cause unnecessary burden to the WT. Therefore, enabling some information to let the WT know which addition is HO-related seems a very reasonable measure.
Proposal 1: The WT shall be informed about HO-related addition requests.

How to handle the abnormal case when the context is not found?

In the discussion it was agreed that the case where the context cannot be found is rather exceptional: even if the UE is disconnects from the WLAN during the HO, the WT is very likely to postpone deleting the context (to have it in case the UE reconnects). On the other hand, if the UE disconnects before the HO, so that the deletion timer in the WT would expire exactly during the HO, then the source eNB would be informed the UE lost connectivity to the WLAN and would not include the LWA info in the HO request. Either way, this would not lead to the scenario where the target receives the LWA info, but the WT cannot find the context. The only possible scenario is therefore internal error in the WT, i.e. an abnormal condition.

Proposal 2: The case of missing context shall be specified as an abnormal scenario.
The question remains how this is to be handled: shall the WT reject the request, or be allowed to re-create it (and then to inform the target the context was created anew)? If the WT is allowed to create the context anew, the only gain is that the UE, if provided with the WLAN security information, can reconnect slightly faster. This is achieved at the cost of more complicated handling in the eNB: it has to be ready to handle the special notification from the WT and then to pass the security information to the UE (which normally may be postponed). Enabling this functionality only for the sake of handling a scenario of internal error in the WT seems too much.
Proposal 3: The abnormal scenario of missing UE context shall lead to the rejection of a HO-related addition.
2.2
UE identification

Considering the above, there are two options:
1) Either the WT UE XwAP ID is added to the WT ADDITION REQUEST (and consequently to the HO procedure), where it would serve as the indicator of the HO-related request, or

2) The UE MAC address is reused, but a special flag is added to the WT ADDITION REQUEST to mark HO-related requests.

Having these two options, we see that the only difference is that in case of the WT UE XwAP ID, this information must also be added to the HO REQUEST – the MAC address is present already in the UE-CapabilityRAT-Container included in the HandoverPreparationInformation. On the other hand, using the WT UE XwAP ID would make the LWA HO very similar to the DC HO, which could facilitate implementation of the two features. Furthermore, using the MAC requires defining a new flag for the WT addition to let the WT know it is a HO-related addition. Considering the above, we acknowledge both options are feasible, but we have preference to use the WT UE XwAP ID allocated in the WT for the source eNB.
Proposal 4: The WT UE XwAP ID shall be used to identify the UE context in the WT.
Yet another issue is treatment of the mandatory MAC address. Of course, both can be included and filled, but that means the WT would need to handle the abnormal case where they do not match. To facilitate the implementation, we would prefer to let the WT to ignore the MAC address in case the addition is HO-related.

Proposal 5: The WT shall ignore the mandatory MAC address IE in case the WT UE XwAP ID is included in the addition request.
3
Conclusions

In this paper, we’ve discussed the issues that remain open in the procedure for the inter-eNB HO without WT change and have proposed solutions to close them. This is summarised in the following proposals:
1. The WT shall be informed about HO-related addition requests.
2. The case of missing context shall be specified as an abnormal scenario.
3. The abnormal scenario of missing UE context shall lead to the rejection of a HO-related addition.
4. The WT UE XwAP ID shall be used to identify the UE context in the WT.
5. The WT shall ignore the mandatory MAC address IE in case the WT UE XwAP ID is included in the addition request.
Based on the above, we also propose to agree the completed stage-2, as proposed in [5], and related stage-3 CRs.
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