3GPP TSG-RAN WG3 #91bis
                                                                          R3-160687
Bangalore, India, 11th – 15th April 2016
Title: 
Mobility Enhancedment for LWA 
Source: 
Samsung
Agenda item:
23.3
Document for:
Discussion and approval
1. Introduction 
RAN#75 agreed a new work item on enhanced LWA[1], the requirements related to RAN3 are as follows:
· Mobility optimizations, e.g. intra and inter eNB handover without WT change and improvements for Change of WT (RAN2, RAN3)

· Potential enhancements to support 60 GHz new band and channels (e.g. in measurements) and increased data rates for 802.11ax, 802.11ad, and 802.11ay (e.g. by PDCP optimizations) (RAN2, RAN3)

· Additional information collection and feedback e.g. for better estimation of available WLAN capacity (by additional signaling on both Uu and Xw) to improve LWA performance (RAN2, RAN3)
· Automatic Neighbour Relation (ANR) for LWA e.g. for discovery of WLANs under eNB coverage (RAN3, RAN2)

In this paper, we analyze the requirement of inter eNB handover without WT change and provide proposal for the following issues.
· What info is required for the target eNB to establish LWA for UE during HO?
· What scenario enables the HO without WT change?
· How to identify the source WT in the target eNB?
· How to identify the UE context established by the source eNB?
· What scenario disables the target eNB to establish LWA for UE during HO?
2. Discussion 
2.1 What info is required for the target eNB to establish LWA for UE during HO?
The UE ID IE (UE WLAN MAC address)  over X2
The UE ID IE (UE WLAN MAC address) is a mandatory IE of the WT Addition Request message. The UE ID is used by the WT to identify a UE when the UE has associated with the WLAN under the WT. In hence, in order to prepare the LWA after receiving the handover request, the target eNB should obtain the UE ID (UE WLAN MAC address) from the source eNB.
Proposal1: it is proposed the source eNB to forward the UE ID IE (UE WLAN MAC address) to the target eNB for WT addition.
LWA configuration
The LWA configuration defined by RAN2 includes the DRB configuration for LWA bearer, Mobility Set and WLAN Security Configuration. It is also beneficial for the target eNB to establish LWA for the UE. 

Observation1: It is beneficial to forward the LWA configuration to the target eNB.  
2.2 What scenario enables the HO without WT change?
During HO, the WT is not necessary to be changed in case the UE’s mobility set is unchanged or the UE’s mobility set is updated but the updated mobility set is still under the old WT.
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Fig.1 An example of X2 HO without WT change

Mobility set
RAN2 has defined three WLAN events.  Event W2 (All WLAN inside mobility set becomes worse than threshold1 and a WLAN outside mobility set becomes better than threshold2) could trigger the eNB to update the mobility set according to the measured WLAN node reported by the UE. However, when HO event occurs, the WLAN event may not occur, i.e. there is not available WLAN measurement report. Under this situation, the target eNB should refer to the existing mobility set to establish the LWA for the UE. It is likely for the target eNB to reuse the existing mobility set since the UE still work well with the existing mobility set. 
Further, the Mobility set is a mandatory ID of the WT Addition Request message.

Proposal2: it is proposed the source eNB to forward the mobility set to the target eNB for WT addition.
The mobility set is also one parameter of the LWA configuration. If RAN2 agree to forward the LWA configuration to the target eNB, RAN3 doesn’t need to specify the mobility set IE over X2.

WLAN measurement report 

During HO, in case there is Event W2 (All WLAN inside mobility set becomes worse than threshold1 and a WLAN outside mobility set becomes better than threshold2), the UE’s mobility set should be updated. If the target eNB would like to establish LWA for the UE during HO, it is beneficial to forward the WLAN measurement report to the target eNB.  According the WLAN measurement report, the target eNB could filter out the candidate WLAN node of the mobility set. It is left to RAN2 to make decision.
Observation2: It is beneficial to forward the WLAN measurement report to the target eNB.  
2.2 How to identify the source WT in the target eNB?
WT ID
Although the management relationship between the WT and WLAN ID (SSID, BSSID, HESSID) are well known by the eNB, the ESS identified by a SSID may be managed by multiple WTs. In some deployment scenario, two APs with the same SSID are managed by different WT respectively. When the SSID is included the mobility set and the target eNB would like to reuse the source WT, the WT ID of the source WT is for the target eNB to identify the source WT.
Proposal3: It is proposed the source eNB to forward the WT ID to the target eNB for WT addition.

How to identify the UE context established by the source eNB?
The old WT UE XwAP ID

In dual connectivity, The Old SeNB UE X2 AP ID IE is introduced in the SeNB Addition Request for the SeNB to identify the UE context established by the source MeNB.
In LWA, although the UE ID IE (UE WLAN MAC address) could identify the existing UE context, but it could not identify whether the existing UE context is established by the source eNB. In hence, it is beneficial to introduce the old WT UE XwAP ID in the WT Addition Request for the SeNB to identify the UE context established by the source eNB.

Proposal4: It is proposed the source eNB to forward the WT UE XwAP ID to the WT via the target eNB.
Which scenario disables the target eNB to establish LWA for UE during HO?
WLAN Status Report
In 36.331, the WLAN Connection Status Report is defined for WLAN connection success and WLAN connection failure.

When HO event happens, the source eNB may receive the WLAN connection failure report from the UE.
For some failure reasons, e.g. user turning off WLAN connection, the target eNB cannot establish LWA for the UE immediately after receiving the Handover Request. 

In hence, the target eNB should be aware of the UE’s latest WLAN status in order to decide the LWA establishment during HO.  

Alt1: the source eNB doesn’t forward the existing LWA context to the target eNB in case the source eNB understand the UE’s WLAN status is not available for LWA.

Alt2: the source eNB forward to the target eNB the UE’s latest WLAN status together with the exiting LWA context. The target eNB distinguish the WLAN status of the UE and decide whether to establish the LWA immediately or not.
For Alt1, although the UE is not available for LWA at the moment of HO, the UE may becomes available for the LWA after HO, e.g. user turning on the WLAN function again. After HO, if needed, the target eNB still may establish LWA for the UE with reference to the old LWA context. In hence, it is beneficial to forward the LWA context to the target eNB, even if the UE’s WLAN status is not suitable for LWA at that moment.
Based on this understand, Alt2 is preferred.
Proposal5: It is proposed the source eNB to forward the UE’s latest WLAN status to the target eNB for WT addition.
Tabular -1 Summary of the necessary IE for LWA without WT change
	
	Necessary IE
	Existing IE
	

	HO Request(S1/X2)
	WT ID 
	
	For the target eNB to identify the old WT

	
	UE ID IE (UE WLAN MAC address)
	
	For the target eNB initiate the WT Addition Request.

	
	Old WT UE XwAP ID
	
	For the WT to identify the UE context setup by the source eNB

	
	UE WLAN Status
	
	For the target eNB to decide whether initiate the WT Addition Request during HO.

	
	LWA configuration (DRB Configuration for LWA bearer, Mobility Set and WLAN Security Configuration, etc.)
	
	For the target eNB to configure LWA, and to decide whether change WT.

Left to RAN2 to decide

	
	WLAN measurement report 
	
	For the target eNB to configure the mobility set, and whether change WT.

Left to RAN2 to decide

	WT Addition Request
	The old WT UE XwAP ID 
	
	For the WT to identify the UE context setup by the source eNB

	HO Request ACK
	UE Context Kept Indicator
	X
	For the WT to identify the UE context setup by the source eNB

	WT Release request
	UE Context Kept Indicator
	
	For the WT to keep the UE context when the concerned UE associated Xw connection is released.

	UE Context Release
	UE Context Kept Indicator
	X
	For the WT to keep the UE context when the concerned UE associated Xw connection is released.


3. Conclusion 

In this paper, we analyze the requirement of inter eNB handover without WT change and provide proposals.
Observation1: It is beneficial to forward the LWA configuration to the target eNB.  
Observation2: It is beneficial to forward the WLAN measurement report to the target eNB.  
Proposal1: it is proposed the source eNB to forward the UE ID IE (UE WLAN MAC address) to the target eNB for WT addition.
Proposal2: it is proposed the source eNB to forward the mobility set to the target eNB for WT addition.
Proposal3: It is proposed the source eNB to forward the WT ID to the target eNB for WT addition.

Proposal4: It is proposed the source eNB to forward the WT UE XwAP ID to the WT via the target eNB.

Proposal5: It is proposed the source eNB to forward the UE’s latest WLAN status to the target eNB for WT addition.
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