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1 Introduction

The currently agreed baseline CRs for inter-eNB Handover without WT change [1]

 REF _Ref454182125 \r \h 
[2] have the following FFSs:
Common to X2AP and XwAP

1. Whether the UE Identity IE (i.e. the UE WLAN MAC address) shall be used instead of the WT UE XwAP ID IE;

2. Whether the WT UE Context Kept Indicator IE can be omitted from the HANDOVER REQUEST ACKNOWLEDGE and the WT RELEASE REQUEST messages; appropriate behavior text for both messages.

Specific to X2AP

1. Whether to update the general description for the SN Status Transfer procedure mentioning LWA;

2. Whether the mobility set should be included in the RRC Context IE or as a new IE in the HANDOVER REQUEST message;

3. Whether to signal the WT ID or to let the target eNB derive it from the mobility set information;

4. How to indicate LWA bearer configuration to the target eNB;

5. Whether additional LWA/WLAN information (e.g. WLAN status, etc.) needs to be signaled to the target eNB;

6. Whether additional information needs to be signaled from the target to the source eNB.

In this contribution we will analyze the FFSs which are common to X2AP and XwAP, and suggest a way forward.
2 Discussion
2.1 WLAN MAC Address vs. AP-Level ID
It is necessary to signal the LWA-related identity of the UE to be handed over from the source to the target eNB. As previously observed [3], either its WLAN MAC address or its AP-level UE ID assigned by the eNB or the WT can be used for this. There are pros and cons with both options, as summarized in Table 1 below.
	
	UE WLAN MAC address
	WT UE XwAP ID

	Impact on WT ADDITION REQUEST message
	No
	Yes

	Impact on HANDOVER PREPARATION message
	Yes
	Yes

	New X2AP IE
	Yes
	Yes

	New XwAP IE
	No
	Yes

	Dependency of X2AP on WLAN MAC address
	Yes
	No


Table 1 UE WLAN MAC address vs. WT UE XwAP ID.

Signaling the WT UE XwAP ID in the WT ADDITION REQUEST message, besides requiring a new IE, would also require ignoring the existing (mandatory) UE Identity IE whenever the new identifier is sent. The corresponding behavior text would also need to be introduced in XwAP.

On the other hand, using the other option would not have the above issue, but it would require the two eNBs to exchange the UE WLAN MAC address over X2. Introducing such a dependency of X2 on the WLAN MAC address does not seem like a best practice. This may create an X2 impact in case of future LWA enhancements related to UE WLAN MAC address handling. Even though such enhancements are difficult to foresee at this time, it seems preferable to avoid such an impact if possible.
For this reason we have a slight preference for using the WT UE XwAP ID to identify the UE being handed over, despite its slightly higher impact on XwAP.
Proposal 1: The WT UE XwAP ID shall be signaled from the source to the target eNB in the HANDOVER REQUEST message, and from the target eNB to the WT in the WT ADDITION REQUEST message.
Proposal 2: When the WT UE XwAP ID is present in the WT ADDITION REQUEST message, the contents of the UE Identity IE shall be ignored.
2.2 “WT Context Kept” Indicator and Behavior Text
The baseline signal flow [4] is shown in Figure 1. After receiving the HANDOVER REQUEST message from the source eNB (step 1), the target eNB sends the WT ADDITION REQUEST message to the WT (step 2), and if the WT can accommodate the request, it shall respond with the WT ADDITION REQUEST ACKNOWLEDGE message (step 3). The target eNB can then reply to the source eNB with the HANDOVER REQUEST ACKNOWLEDGE message.
It seems beneficial for the source eNB to know whether the WT was able to keep the LWA connection for the UE. In case the LWA connection was kept by the WT, the handover can continue (including the LWA part); if this was not the case, the eNB may decide to take appropriate action (e.g. reconfiguring the UE and/or releasing LWA before the UE is actually transferred to the target eNB) to minimize data loss. This seems more reliable and robust, and it is also the same behavior agreed for DC (see Sec. 10.1.2.8.8 of [5]).
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Figure 1 Handover without WT change [4].

Observation 1: Making the source eNB aware of whether the WT was able to keep the LWA context enables the source eNB to take the most appropriate actions to minimize or avoid data loss.

For this reason, we think it is beneficial to introduce a WT UE Context Kept Indicator IE, encoded as the existing X2AP UE Context Kept Indicator IE (Sec. 9.2.85 of [6]).

Proposal 3: Introduce a new WT UE Context Kept Indicator IE, to be signaled in the HANDOVER REQUEST ACKNOWLEDGE message.
With respect to the corresponding behavior text, we believe it is beneficial to adopt a similar text as for the DC case (See Sec. 8.2.1.2 of [6]). In case of HO without WT change, “the source eNB may expect the target eNB to include the WT UE Context Kept Indicator IE set to ‘True’ in the HANDOVER REQUEST ACKNOWLEDGE message; the source eNB shall use this information as specified in TS 36.300.”
Proposal 4: For the HANDOVER REQUEST ACKNOWLEDGE message, adopt a similar behavior text as for the current DC case.
2.3 Behavior Text for eNB-Initiated WT Release
According to the current specification [7], the WT stops providing all user data and initiates release of all resources for that UE upon reception of the WT RELEASE REQUEST message: for HO without WT change, this behavior needs to be modified.
It was proposed [3] to add a UE Context Kept Indicator IE in the WT RELEASE REQUEST message, specifying that if it is included the WT shall, if supported, only release resources related to the sending eNB (i.e. not the ones related to any other eNB for the same UE). This proposed solution (currently FFS) is taken directly from the DC case.

An alternative could be to modify the behavior text in Sec. 8.11 of [7] to specify that the WT RELEASE REQUEST message always concerns only the part of the UE context related to the sending eNB. No indicator would need to be sent. This would have the following consequences:
· For the legacy case, nothing would change: the UE context is related to the sending eNB only;

· For the new case, only the part of the UE context related to the target eNB would be kept.

Another alternative could be not to modify the WT RELEASE REQUEST message at all, leaving the appropriate action to WT implementation. After all, when the WT receives the WT RELEASE REQUEST message for the same UE for which it had acknowledged a WT ADDITION REQUEST from a different eNB, the WT can understand that the UE context must be partially kept.

We would have a slight preference for adding the indicator (and to replicate the DC behavior): it seems safer not to modify the existing behavior text, and it might seem like a “cleaner” option (e.g. in case of potential failure scenarios) also with respect to relying on WT implementation. We welcome further discussion on the subject, so we are providing alternative CRs with and without the indicator IE ([9] and [10], respectively). 

Proposal 5: Discuss whether to add the UE Context Kept Indicator IE in the WT RELEASE REQUEST message with the corresponding behavior text.
3 Conclusions and Proposals
Our observations and proposals are summarized below.
Proposal 1: The WT UE XwAP ID shall be signaled from the source to the target eNB in the HANDOVER REQUEST message, and from the target eNB to the WT in the WT ADDITION REQUEST message.

Proposal 2: When the WT UE XwAP ID is present in the WT ADDITION REQUEST message, the contents of the UE Identity IE shall be ignored.
Observation 1: Making the source eNB aware of whether the WT was able to keep the LWA context enables the source eNB to take the most appropriate actions to minimize or avoid data loss.

Proposal 3: Introduce a new WT UE Context Kept Indicator IE, to be signaled in the HANDOVER REQUEST ACKNOWLEDGE message.
Proposal 4: For the HANDOVER REQUEST ACKNOWLEDGE message, adopt a similar behavior text as for the current DC case.
Proposal 5: Discuss whether to add the UE Context Kept Indicator IE in the WT RELEASE REQUEST message with the corresponding behavior text.

Proposal 6: Update the baseline CRs according to the above proposals and to the discussion; documents are provided in [8], [9] and [10].
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