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1. Introduction
In the RAN3#92 meeting, RAN3 have agreed on a basic call flow for HO without WT change, in which WT addition procedure is triggered during the HO preparation procedure. Baseline stage-2 and stage-3 CRs have been captured in R3-161418 [1] and R3-161420 [2] respectively and will be further revised in the following meetings. 
From the stage 2 BL CR, there’re still some open issues marked with FFS as below: 
In this contribution, we analyze the FFS for inter eNB handover without WT change captured in [1] [2], and provide relevant proposals.
2. Discussion

Issue 1: The content of the LWA information from the source eNB is FFS.

First, source eNB should include the WT ID in the Handover Request to identify the correct WT for a UE. Then an identifier is need to be provided to the target eNB to identify the UE context in the WT, WT UE XwAP ID and WLAN UE MAC Address are the candidate solutions, details will be analyzed in issue 2.
Proposal 1: WT ID and a UE specific identifier should be provided in Handover Request to identify the UE context in the WT.

Second, as contained in RRC Context IE of the X2 Handover Request message, the RRC Handover Preparation Information message shall include the UE specific LWA configuration. 
The below is the content of LWA configuration included in RRC connection Reconfiguration message to be configured to UE: 
RRCConnectionReconfiguration-v1310-IEs ::= SEQUENCE {


sCellToReleaseListExt-r13


SCellToReleaseListExt-r13

OPTIONAL,
-- Need ON


sCellToAddModListExt-r13


SCellToAddModListExt-r13

OPTIONAL,
-- Need ON


lwa-Configuration-r13



LWA-Configuration-r13


OPTIONAL,
-- Need ON

lwip-Configuration-r13



LWIP-Configuration-r13


OPTIONAL,
-- Need ON


steeringCommandWLAN-r13


CHOICE {



release







NULL,



setup







SEQUENCE {




command







CHOICE {





steerToWLAN-r13





WLAN-Id-List-r12,





steerToLTE-r13





NULL




},




...


}


}
















OPTIONAL,
-- Need ON

nonCriticalExtension



SEQUENCE {}





OPTIONAL

}
LWA-Configuration-r13 ::=


CHOICE {


release







NULL,


setup







SEQUENCE {



lwa-Config-r13




LWA-Config-r13


}

}
LWA-Config-r13 ::=
SEQUENCE {


lwa-MobilityConfig-r13


WLAN-MobilityConfig-r13

OPTIONAL,
-- Need ON


lwa-WT-Counter-r13



INTEGER (0..65535)


OPTIONAL,
-- Need ON


...
}
WLAN-MobilityConfig-r13 ::=

SEQUENCE {


wlan-ToReleaseList-r13



WLAN-Id-List-r13


OPTIONAL,
-- Need ON


wlan-ToAddList-r13




WLAN-Id-List-r13


OPTIONAL,
-- Need ON


associationTimer-r13



ENUMERATED {s10, s30,










 s60, s120, s240}


OPTIONAL,
-- Need OR


successReportRequested-r13


ENUMERATED {true}


OPTIONAL,
-- Need OR


...

}
Among the LWA configuration, WLAN mobility set should be useful for the target eNB in Handover Request message. The target eNB could decide whether to keep the mobility set or not, the new mobility set shall be included in WT Addition Request and it shall also be included in the Handover Command message to be sent to UE via the source eNB. The WLAN mobility set sent to UE consist of wlan-ToReleaseList-r13 and wlan-ToAddList-r13, to generate this kind of information requires the target eNB to know the old mobility set.
Observation 1: WLAN mobility set is necessary for the target eNB to generate the new mobility set for the UE.

Proposal 2: WLAN mobility set should be included in Handover Request.

For the WT counter, maybe the old WT counter is not necessary for the target eNB, the target eNB may reset the WT counter and use it together with the new KeNB as the input to generate the new S-Kwt. Whether need to transfer the WT counter to the target eNB is FFS, it’s pending to RAN2 and SA3. 
Proposal 3: WT counter is not necessary for the target eNB, whether need to include this info pending to RAN2 and SA3.

For simple, the LWA-Configuration-r13 could be included in the Handover Preparation message of the Handover Request, it’s pending to RAN2.

Proposal 4: LWA-Configuration-r13 included in RRC Connection Reconfiguration message could be reused in the Handover Preparation message of the Handover Request, it’s pending to RAN2.
Issue 2: It is FFS which identity is to be used.

Two options have been mentioned in the last meeting, as below:
· Option 1: WT UE XwAP ID IE;

· Option 2: WLAN MAC address of the UE;
For the option 1, the WT UE XwAP ID IE should be included in WT Addition Request, but it’s duplicated with the existing WLAN MAC address of the UE in UE Identity IE. Thus, the stage 3 changes for Xw interface as already been captured in the BL CR [2] are needed.
For option 2, WLAN MAC address of the UE is already there in WT Addition Request, WT can use it to address for the existing UE context stored in WT. This solution requires WT to check whether the UE context is already there upon receiving the WT Addition Request, no normative work for 3GPP is needed. 

Both of the solutions are workable, but compared them as above, we see the option 2 should be better as no normative work is needed.

Proposal 5: WLAN MAC address of the UE should be used in the WT Addition Request triggered by the target eNB as the reference to the existing UE context.
Base on this proposal, we can come back to the issue 1 and give the following proposal.

Proposal 6: WLAN MAC address of the UE should be transferred to the target eNB in the Handover Request message (step 1) as the reference to the UE context in WT.
Issue 3: The content of the LWA information from the target eNB is FFS.

In the Handover Request Acknowledge (step 4), the target eNB should include the Handover Command message which will be sent to UE via the source eNB. The Handover Command message is included in the RRC container of the Handover Request Acknowledge message, LWA configuration has already been included in this container, no further impact to the X2 interface.
	Target eNB To Source eNB Transparent Container
	M
	
	OCTET STRING
	Includes the RRC E-UTRA Handover Command message as defined in subclause 10.2.2 in TS 36.331 [9]
	YES
	ignore


Observation 2: the target eNB shall generate the full HO Command and forward it to the source eNB, LWA configuration has already been included in the RRC Container of the HO Command, no normative work is needed. 
In Dual Connectivity, the UE Context Kept Indicator IE is included in the Handover Request Acknowledge, and it will be used in the following SeNB release procedure. Same thing can be introduced for LWA, while whether it can be omitted is marked with FFS in the stage 3 BL CR [2].
· Option 1: include the UE Context Kept Indicator IE in the Handover Request Acknowledge;

· Option 2: not include the UE Context Kept Indicator IE in the Handover Request Acknowledge, using implementation based methods;

For the option1, the UE Context Kept Indicator could be used in the following WT release procedure, indicate WT only initiate the release of the resources related to the UE-associated signalling connection between the eNB and the WT, not to release all the UE context. Similar changes to Dual Connectivity, this will impact the X2 and Xw interface. However, how to judge the UE context is kept or not in the target MeNB is implementation based in Dual Connectivity, it’s mainly based on the changes of the DRBs.
For the option 2, whether the UE context is kept or not is not known by the source eNB, and the source eNB should trigger the normal WT release procedure. Upon receiving the WT Release Request, WT could release the source eNB associated resources identified by “WT UE XwAP ID” and “eNB UE XwAP ID”, its implementation based, no normative work is needed.
To make it simple, option 2 is preferred as no impact to X2 and Xw interface, no normative work is needed. 
Proposal 7: the UE Context Kept Indicator IE is not necessary to be included in the Handover Request Acknowledge message and the WT Release Request message, the implementation based solution is recommended as it’s workable and no normative work is needed.

Issue 4: Further steps are FFS.

The TP in clause 5 is based on the stage 2 BL CR [1], the procedural texts for the first 4 steps are revised according to the analysis and proposals above, and also the left part of the stage 2 call flow is completed in the TP.

Proposal 8: RAN3 is requested to discuss and agree the TP for stage 2 call flows attached.

3. Conclusion
In this contribution, we further discussed the open issues (FFS) captured in Stage 2 and stage 3 BL CRs for inter-eNB handover without WT change, and provided relevant observations and proposals as below:  
Proposal 1: WT ID and a UE specific identifier should be provided in Handover Request to identify the UE context in the WT.

Observation 1: WLAN mobility set is necessary for the target eNB to generate the new mobility set for the UE.

Proposal 2: WLAN mobility set should be included in Handover Request.

Proposal 3: WT counter is not necessary for the target eNB, whether need to include this info pending to RAN2 and SA3.

Proposal 4: LWA-Configuration-r13 included in RRC Connection Reconfiguration message could be reused in the Handover Preparation message of the Handover Request, it’s pending to RAN2.
Proposal 5: WLAN MAC address of the UE should be used in the WT Addition Request triggered by the target eNB as the reference to the existing UE context.

Proposal 6: WLAN MAC address of the UE should be transferred to the target eNB in the Handover Request message (step 1) as the reference to the UE context in WT.
Observation 2: the target eNB shall generate the full HO Command and forward it to the source eNB, LWA configuration has already been included in the RRC Container of the HO Command, no normative work is needed. 

Proposal 7: the UE Context Kept Indicator IE is not necessary to be included in the Handover Request Acknowledge message and the WT Release Request message, the implementation based solution is recommended as it’s workable and no normative work is needed.

Proposal 8: RAN3 is requested to discuss and agree the TP for stage 2 call flows attached.
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5. TP for stage 2 call flows
	*********First change**********


10.1.2.X
LWA mobility
10.1.2.X.1
Inter-eNB handover without WT change
Inter-eNB handover without WT change is used to transfer context data from a source eNB to a target eNB while the LWA connectivity is kept.
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Figure 10.1.2.x-1: Handover without WT change
1.
The source eNB starts the handover procedure by initiating the X2 Handover Preparation procedure. The source eNB includes the LWA configuration in the HANDOVER REQUEST. The source eNB includes the WLAN UE MAC Address and WT ID as a reference to the UE context in the WT that was established by the source eNB in the Handover Request message.
2.
If the target eNB decides to keep the LWA connection, the target eNB sends WT ADDITION REQUEST to the WT including the UE identity as a reference to the UE context in the WT that was established by the source eNB.

3.
The WT replies with WT ADDITION REQUEST ACKNOWLEDGE.

4.
If both, the target eNB and the WT decided to keep the LWA connection in steps 2 and 3 respectively, the target eNB sends the HANDOVER REQUEST ACKNOWLEDGE message, which includes the LWA configuration, and may also provide forwarding addresses to the source eNB.   

5. The source eNB sends WT Release Request to the WT, the only the source eNB associated resources for the UE should be released. If the DL data forwarding address is included, the WT should stop the DL transfer and forward back to the source eNB the DL data without UE ACK.
6. The source eNB triggers the UE to apply the new configuration.
7/8. The UE synchronizes to the target eNB and replies with RRCConnectionReconfigurationComplete message.
9.
UE may initiate the association with WLAN AP(s) in the WLAN mobility set; 

Note: If the UE associated AP is still in the mobility set, whether need to re-associate with the “serving” AP is FFS, pending on the progress of SA3.
9a/9b. If UE succeeds association, WT informs target eNB the association confirmation. Optionally, UE can inform the target eNB the association status. Upon receiving the successful indication, the target eNB could forward downlink data to the target WT; otherwise, eNB release UE context in target WT.
10/11. Data forwarding from the source eNB takes place. 
12. The target eNB initiates the UE Context Release procedure towards the source eNB.
	*********End of change**********
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The source eNB starts the handover procedure by initiating the X2 Handover Preparation procedure. The source eNB includes the LWA configuration in the HANDOVER REQUEST. [The content of the LWA information from the source eNB is FFS].


If the target eNB decides to keep the LWA connection, the target eNB sends WT ADDITION REQUEST to the WT including the UE identity [It is FFS which identity is to be used] as a reference to the UE context in the WT that was established by the source eNB.


3.	The WT replies with WT ADDITION REQUEST ACKNOWLEDGE.


4.	If both, the target eNB and the WT decided to keep the LWA connection in steps 2 and 3 respectively, the target eNB sends the HANDOVER REQUEST ACKNOWLEDGE message, which includes the LWA configuration, and may also provide forwarding addresses to the source eNB. [The content of the LWA information from the target eNB is FFS]


 [Further steps are FFS]
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