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1 Introduction
RAN#62 approved the WID for WLAN 3GPP RAN interworking in RP-132101 [1]. According to the guidance from SA#62 [2], RAN2 needs to progress their work in this quarter based on the objectives captured in [1]. RAN2 aims at a single solution to deal with three cases:

1) ANDSF only (Case 1)
The UE is configured with ANDSF and the serving network deploys ANDSF
2) RAN rules only (Case 2)
The UE is not configured with ANDSF and the serving network uses RAN rules
3) RAN and ANDSF rules (Case 3)
RAN and ANDSF rules coexist e.g. a UE configured with H-ANDSF roams into a V-PLMN using RAN rules.
This paper identifies tasks for the relevant working groups to complete the WID for each case. In order to facilitate SA#63 discussion and decision we propose to send an LS response back to SA to inform SA about the work breakdown and the progress made during RAN2#85. 
2 Discussion
2.1 Radio Metrics
RAN2 needs to agree the metrics to be used for WLAN 3GPP Radio interworking and define signalling of these. This task is common for all three cases.
2.2 Network Selection

As explained in R2-140517 [3], we do not see a need for WLAN network selection to utilise any RAN2-defined radio metrics.
In terms of the procedures governing WLAN network selection, no further work is required for case 1 (as the existing WLANSP rules can be utilised) whereas for cases 2 and 3, RAN2 would need to define these.
2.3 Service Provider Selection
For case 1 no further work is required as the existing Preferred Service Provider List (PSPL) can be utilised. For cases 2 and 3, RAN2 would need to decide whether service provider selection is required. If yes, SA1/CT1 would need to define a mechanism for selecting a WLAN service provider and for building the NAI used in authentication when RAN provides the WLAN network selection rules and possible indication of preferred service providers.
2.4 Traffic Routing
For case 1, CT1 needs to enhance ANDSF policies e.g. ISRP, so that the rules can utilise the radio metrics that RAN2 will define.  For cases 2 and 3, RAN2 would need to decide on the granularity of traffic routing.  Depending on what granularity of offload is agreed upon there will be a need to define:

· New Uu signalling to support traffic routing

· New S1-MME signalling to enable the CN to inform the RAN of:

· What higher layer traffic is being carried on each access technology (e.g. what PDN connections are currently being carried).

· What are the offload preferences (e.g. which PDN connections can / cannot / should preferably be routed over each access technology)  
Concerning the associated 3GPP-WLAN intersystem handover procedures, no further work is needed for case 1 because SA2 has already standardised such procedures. For cases 2 and 3, SA2/CT1 may need to update their procedures depending on what granularity of offload RAN2 decides upon (e.g. per radio bearer offload would require new procedures).  
With regard to user and application level traffic routing preferences, no further work is required for case 1 because existing ANDSF rules and specifications take these into account. For cases 2 and 3, RAN2 needs to decide and specify how user and application level preferences are to be respected.  This might for example be achieved by defining RAN signalling that allows the device to reject traffic routing requests from the eNB.  
2.5 Handling of priority between ANDSF and RAN rules.

This issue only applies to case 3 where a mechanism is needed to indicate which takes precedence, the RAN rules from the serving cellular network or the ANDSF rules configured in the device. One scenario may be that both RAN rules and ANDSF rules are deployed within a PLMN and the other scenario is that a UE configured with ANDSF roams into a network which uses RAN rules.  SA2/CT1 will need to update ANDSF to provide an indication of which rules are to take priority.  
2.6 Consistency of UE behaviour

As explained in R2-140519 [4], it is important to ensure that RAN2 device behaviour aligns with SA2 model. For cases 1 and 2, there is no work required, whereas in case 3, RAN2 device behaviour needs to be aligned with SA2 model. In particular, RAN2 behaviour should follow to the principle that the UE periodically searches for a higher priority WLAN while connected to the current WLAN and that the network selection and traffic routing are separate procedures.  
Moreover, RAN2 needs to investigate potential issues caused by switching between RAN and ANDSF rules, e.g. as the device moves in and out of cellular coverage.  One such potential issue is WLAN service provider ping pong which would impact both perceived QoE and signalling loads. SA2 and CT1 specifications may need to be updated to mitigate such ping pong effects.
2.7 Summary of work breakdown and system impacts

The table below summarises the work breakdown for WLAN 3GP Radio Interworking based on the discussion above.
Table 1: Work Breakdown of WLAN 3GPP Radio Interworking
	Work Elements
	ANDSF only
	RAN rules only
	Both ANDSF and RAN rules

	Metrics definition
	RAN2 defines radio metrics

	Network Selection
	-
	RAN2 defines the mechanisms

	Service Provider Selection
	-
	RAN2/SA1 investigates whether the feature needs to be supported. If yes the definition of a mechanism may require work in SA/CT

	Traffic routing
	ISRP extension (CT1)
	RAN2 to define signaling and granularity

	3GPP-WLAN inter system handover
	-
	SA/CT needs to decide whether the existing procedures are adequate and if not enhance them to support the traffic routing granularity that RAN defines

	User and App level preference
	-
	RAN2 needs to investigate how to respect user and application level preferences

	Priority of rules
	-
	-
	RAN2 to define mechanism to indicate the priority between the rules. SA2/CT1 may need to extend ANDSF to include the indication

	Consistent behavior
	
	
	RAN2/SA2 to ensure consistent device behaviour in line with SA2 model


The identified system impacts are listed below.
Case 1 (ANDSF only):

· Enhance ANDSF traffic routing mechanism to support the use of RAN metrics e.g. RSRP threshold
Case 2 (RAN rules only):
· Mechanism for the CN to provide eNB with information to support traffic routing:

· What higher layer traffic is being carried on each access technology (e.g. what PDN connections are currently being carried)
· What are the offload preferences (e.g. which PDN connections can / cannot / should preferably be routed over each access technology)  
· Mechanism for selecting a WLAN service provider and for building the NAI used in authentication when RAN provides rules
· Mechanism to ensure higher layer user and application preferences are respected during RAN controlled traffic routing

Case 3 (both ANDSF and RAN rules):
· Mechanism to control when and whether RAN rules are to take preference over ANDSF rules

· Mechanism for maintaining good end-user QoE as the device moves in and out of cellular coverage and switches between ANDSF provided rules and RAN provided rules
2.8 Capturing RAN2#85 progress

In order to facilitate discussion and decision at SA#63, the overall description of the RAN2 solution as agreed during RAN2#85 should be captured in a new Annex of TS36.300.
3 Conclusion
Proposal 1: The overall description of the RAN2 solution should be added to a new Annex of TS36.300 in order to capture the progress during RAN2#85.

Proposal 2: Send an LS response to SA#63 to inform them of the overall description of the RAN2 solution, the above work breakdown and system impacts to facilitate their discussion and decision on corresponding work plans. Draft LS response is available in [5].
4 References
[1] RP-132101 WID: WLAN/3GPP Radio Interworking - Core
[2] SP-130719 Response to: LS on new WLAN/3GPP interworking work item  
[3] R2-140517 Applicability of radio metrics to WLAN selection and traffic routing; BlackBerry

[4] R2-140519 Generic model for WLAN - 3GPP Radio Interworking in the device; BlackBerry 
[5] R2-140516 Draft LS response on new WLAN/3GPP interworking work item; BlackBerry  [image: image1.jpg]




4


