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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 specific to X2AP, and suggest a way forward.
2 Discussion
2.1 Behavior Text for SN Status Transfer

The SN Status Transfer procedure is used to transfer the PDCP SN and HFN status between two eNBs. It is currently used during an X2 handover or between eNBs involved in dual connectivity; this includes the case of inter-MeNB HO without SeNB change (see Step 11, Sec. 10.1.2.8.8 of [5], and Sec. 8.2.2.1 of [6]). By transferring PDCP SN and HFN status between source and target, any service discontinuity is avoided. Given that, as far as the source and target eNBs are concerned, the mechanism is the same as for DC, we believe it should be used for LWA as well.
Proposal 1: The SN Status Transfer procedure should be used for the HO without WT change; the appropriate changes should be added to Sec. 8.2.2.1 of [6] and to the BL Stage 2 CR [4].
2.2 Where to Signal the Mobility Set

There seems to be consensus in RAN3 that the mobility set configured for the UE needs to be signaled from the source to the target eNB in the HANDOVER REQUEST message. Two options have been proposed:

1. Add it as a new IE, as proposed in [3];
2. Include it in the RRC Context IE, as suggested in [7].

With Option 2 there would be no need to extend the HANDOVER REQUEST message, which could be reused as it is for the new functionality. However, we see a number of drawbacks with this option:

a) In case the target eNB decides to modify or replace the mobility set (e.g. with a new one valid for the candidate target cell), it would have to decode the RRC Context IE first, then further look into the included information to find the mobility set, which seems inefficient;

b) In case the mobility set is explicitly added in the RRC HandoverPreparationInformation message, (defined in Sec. 10.2.2 of [8] and included in the RRC Context IE), this would require RAN2 work, which is not desirable;

c) In case the mobility set is added to the RRC Context IE but left up to implementation, this would leave a critical part of the handover procedure unspecified, which is even less desirable.
For these reasons, we prefer to add the mobility set as a new IE to the HANDOVER REQUEST message.
Proposal 2: Add the current mobility set for the UE as a new IE in the HANDOVER REQUEST message.
2.3 Whether to Signal the WT ID to the Target eNB
When receiving the HANDOVER REQUEST message with the UE context (including the mobility set), the target eNB should be able to derive the correct WT ID by looking at the WLAN identifiers contained in the mobility set. However, we observe the following:
· In order to obtain the correct WT ID, the target eNB has to first compare the received WLAN identifiers to all the other WLAN identifiers it already knows about (e.g. related to already set up Xw interfaces), find a match, and then look at the associated WT ID. This seems inefficient;

· In case a WLAN identifier (e.g. an (HE)SSID) belongs to more than one WT, the correct WT ID is not unique. In case the target eNB connects to more than one WT, this may be a problem.
On the other hand, if the WT ID is explicitly given, the above issues disappear. Given the limited amount of information to be signaled (48 bits), we prefer adding the WT ID in the UE context reference in the HANDOVER REQUEST message.

Proposal 3: Signal the WT ID to the target eNB within the UE context reference in the HANDOVER REQUEST message.
2.4 Indicating LWA Bearer Configuration

In the corresponding DC case (Sec. 10.1.2.8.8 of [5]), the source MeNB includes the SCG configuration in the HandoverPreparationInformation (included in the RRC Context IE). Nothing is specified for split bearers. Only split bearers are used in LWA, so it seems no additional information is needed with respect to current E-RAB information in X2AP and XwAP.
Proposal 4: No additional information on LWA bearer configuration needs to be signaled with respect to current protocols.
2.5 Additional Information (if Any)?
It has been proposed to signal UE WLAN status (on/off) from source to target eNB [9]. In this case, so it was claimed, the target eNB can avoid trying to add the WT if the UE WLAN is switched off, and still keep the LWA context in case the UE WLAN is switched on again after HO. Some observations can be made on this proposal:
· Knowing the UE WLAN status from the source eNB does not guarantee that it will remain the same once the UE appears in the target cell;
· As the UE moves around in the target cell after handover, its previous mobility set may become irrelevant very quickly. Hence, the benefit of keeping the old LWA context if the target eNB decides not to activate LWA is questionable;

· If the UE is configured with LWA and it cannot connect to it due to the user switching off WLAN, it reports a failure to the serving eNB indicating that it could not connect to WLAN due to internal problems in the UE (RAN2 agreed behavior);

· The UE does not indicate when the WLAN becomes available again (e.g. due to the user switching it back on) (RAN2 agreed behavior);
· Because of the above, even the source eNB has no way of knowing if WLAN in the UE became available again e.g. after it was previously switched off, hence it might incorrectly signal “off” status to the target.

Given all of the above, it seems counter-productive for the target eNB to take any action based on the WLAN status in the source cell. In particular, if WLAN was off before handover, since the target eNB has no way of knowing when WLAN will be available again, it might never activate LWA. A much more sensible behavior seems to always try to activate LWA: in case WLAN has been switched off, the serving eNB will receive the failure report from the UE. For this reason, signaling the WLAN status from the source eNB does not seem beneficial.
Proposal 5: Signaling WLAN status from source to target eNB does not seem beneficial.
3 Conclusions and Proposals
Our proposals are summarized below.
Proposal 1: The SN Status Transfer procedure should be used for the HO without WT change; the appropriate changes should be added to Sec. 8.2.2.1 of [6] and to the BL Stage 2 CR [4].
Proposal 2: Add the current mobility set for the UE as a new IE in the HANDOVER REQUEST message.
Proposal 3: Signal the WT ID to the target eNB within the UE context reference in the HANDOVER REQUEST message.
Proposal 4: No additional information on LWA bearer configuration needs to be signaled with respect to current protocols.
Proposal 5: Signaling WLAN status from source to target eNB does not seem beneficial.
Proposal 6: Update the X2AP baseline CR according to the above proposals; the corresponding document is provided in [10].
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