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1 Introduction
Intra mobility set mobility in WLAN has been discussed in [1] and [2] with different use cases regarding the interruption time and improvements in network performance and argued the need to include BSSID in WT ASSOCIATION CONFIRM but with no agreements yet. In this contribution we look into few more use cases than already discussed and provide different options for reporting of serving BSSID to the eNB.
2. Discussion
We consider a scenario where more than a single WLAN (BSSID) is part of the mobility set for a UE which is controlled by a WT in the coverage of an LTE cell. We start by looking into the measurements reported over Uu and Xw interface.

UE measurement report includes: [refer to 36.331]

MeasResultListWLAN-r13 ::=		SEQUENCE (SIZE (1..maxCellReport)) OF MeasResultWLAN-r13

MeasResultWLAN-r13 ::=	SEQUENCE {
	wlan-Identifiers-r13					WLAN-Identifiers-r12,
	carrierInfo-r13						WLAN-CarrierInfo-r13			OPTIONAL,
	rssiWLAN-r13							WLAN-RSSI-Range-r13			OPTIONAL,
	avaiableAdmissionCapacity-r13		INTEGER (0..31250)	OPTIONAL,
	backhaulDL-Bandwidth-r13				WLAN-backhaulRate-r12	OPTIONAL,
	backhaulUL-Bandwidth-r13				WLAN-backhaulRate-r12	OPTIONAL,
	channelUtilization-r13				INTEGER (0..255)			OPTIONAL,
	stationCount-r13						INTEGER (0..65535),
	nonCriticalExtension					SEQUENCE {}				OPTIONAL
}
WLAN-RSSI-Range-r13 ::=	INTEGER (-128..127)

UE is allowed to report multiple WLANs but does not report serving BSSID. Also, new RRC message WLAN Status Report message does not allow reporting of serving BSSID: 

WLAN-Status-IEs ::=	SEQUENCE {
	wlan-Status-r13					WLAN-Status-r13,
	wlan-Identifiers-13				WLAN-Identifiers-r12			OPTIONAL	,	-- Cond Fail
	...
}

Even though UE reports WLAN identifiers but only in the case when association fails with a particular WLAN. 
Similarly, there is no information over Xw interface informing the eNB about UE’s serving WLAN and no WLAN identifier. We look into WT ASSOCIATION CONFIRM.


	9.1.26	WT ASSOCIATION CONFIRMATION
This message is sent by the WT to the eNB to confirm that a certain UE successfully associated with the WLAN.
Direction: WT  eNB.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1
	
	YES
	reject

	eNB UE XwAP ID
	M
	
	9.2.25
	Assigned by the eNB
	YES
	ignore

	WT UE XwAP ID
	M
	
	9.2.25
	Assigned by the WT
	YES
	ignore






Further, measurements related to multiple WLANs is included in the WT STATUS REPORT

	9.1.10	WT STATUS REPORT
This message is sent by the WT to the eNB to report the results of the requested measurements.
Direction: WT  eNB.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1
	
	YES
	reject

	eNB Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by eNB
	YES
	reject

	WT Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by eNB2
	YES
	reject

	BSS Measurement Result List
	
	1
	
	
	YES
	ignore

	>BSS Measurement Result Item
	
	1 .. <maxnoofBSSsperWT>
	
	
	EACH
	ignore

	>>BSSID
	M
	
	9.2.8
	
	
	

	>>BSS Load
	O
	
	9.2.11
	
	
	

	>>WAN Metrics
	O
	
	9.2.12
	
	
	

	
	
	
	
	
	
	



	Range bound
	Explanation

	maxnoofBSSsperWT
	4096






But serving BSSID or WLAN is missing in this message.

If LWA involves single WLAN then there are proposals to add BSSID in WT ADDITION REQUEST message [3].
Observation 1: There is no signalling to report UE’s serving WLAN over Uu and/or Xw interface if there is more than one WLAN in the UE mobility set.

As shown in figure 1 below as an example, mobility between AP1 and AP2 involves UE, WLAN AP, and WT but not eNB. Though eNB receives WLAN measurements both from the UE and WT regarding WLAN AP1 and AP2 as mentioned above. 


Figure 1: WLAN mobility with no LTE mobility

We believe that there are many scenarios whereby eNB must have the information about UE’s serving WLAN or AP as discuss below (in addition to interruption time): 
In the example of figure 1, if all LWA configured UEs are in AP1 and none in AP2 then eNB does not need any measurements from AP2 and can potentially reduce the signalling over Xw and Uu interface by removing the need of measurements being reported from AP1. It is worth mentioning that the measurement results itself from AP1 won’t indicate the absence of LWA UEs because these APs may be shared with non-LWA UEs. If multiple WLANs are involved then eNB will receive multiple reports causing excessive signalling over RRC and Xw.  
Also, if the eNB has no knowledge of UE distribution in different WLANs, the whole purpose of sharing measurement results (BSS load and WLAN metric) gets defeated because it is not clear how would eNB use these measurements. The argument to report such measurements, in our understanding, is to facilitate the eNB with the information about resource utilisation on the WLAN side. But without knowing the serving WLAN information, how would eNB coordinate such information to the individual UE’s scheduling is not clear.
If eNB is aware of serving WLAN AP then it can e.g. project probable path and deactivate LWA, match required QoS and throughput as ensuring QoS for a bearer. The eNB can also optimise the configuration for measurements both in the UE as well as in the WT. 
We therefore propose that:
Proposal 1: RAN3 to agree that Serving BSSID is reported by the WT in WT ASSOCIATION CONFIRMATION message. 

It was proposed in [2] that WT shall report Serving BSSID and previously serving BSSID for better network performance. We share the view, and support to define the Serving BSSID and Previous Serving BSSID in the WT Association Confirmation message. 
This information i.e. the Serving BSSID and Previous Serving BSSID shall also be exchanged during LTE mobility. Here below we give an example. If LWA is configured in the source eNB1 then it will be released before the handover from eNB 1 to eNB2. However, if target eNB2 wants to configure LWA after the handover is complete then the information from source eNB1 regarding LWA in the source eNB1 will be useful and help eNB2 to decide e.g. if LWA should be configured or not, and which BSSID it should configure. Since source eNB1 will have information about serving BSSID and previous BSSID, such information shall be exchanged with target eNB2 during X2 handover as part of UE history information. In addition, time of stay in LWA will be a useful metric for target eNB to decide the LWA configuration and this information is available within the eNB and does not require any communication with the WT. 
This information about BSSID and time of stay will help target eNB2 to decide if LWA should be configured or not depending on if e.g. there is a known problem with certain BSSIDs or if time of stay in LWA was too short or too long. So, we propose that the UE history information is updated to include serving BSSID and Previous BSSID. In addition, time of stay in LWA shall also be informed. 

Proposal 2: introduce WLAN information (Serving BSSID, previous BSSID) in the WT ASSOCIATION CONFIRMATION and in the UE history information of the HANDOVER REQUEST message. Also, time of stay in LWA is also added to UE History information.


3. Conclusion

This contribution discuss the need of including the serving BSSID and previously serving BSSID in the WT Addition Confirmation message. 
It is observed and proposed that:
Observation 1: There is no signalling to report UE’s serving WLAN over Uu and/or Xw interface if there is more than one WLAN in the UE mobility set

Proposal 1: RAN3 to agree that WT shall report the serving WLAN node within a mobility set. 

Proposal 2: introduce WLAN information (Serving BSSID, previous BSSID) in the WT ASSOCIATION CONFIRMATION and in the UE history information of the HANDOVER REQUEST message. Also, time of stay in LWA is also added to UE History information.

Companion pCRs show the proposed changes.
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