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Abstract of the contribution: This paper discusses SA2 aspects of prioritization of user preferences as a feature listed in RAN2 LS (S2-153132 / R2-154935) as part of the work item “LTE-WLAN RAN Level Integration and Interworking Enhancements” in order to respond to their LS.
Introduction
RAN#67 plenary March 2015 approved the Release 13 Work Item “LTE-WLAN RAN Level Integration and Interworking enhancements” in RP-150510 to provide a RAN level aggregation solution with upgraded WLAN (connected to the eNB via a new Xw standard interface under specification). 

RAN#69 plenary September 2015 approved the equivalent Work Item “LTE-WLAN RAN Level Integration supporting legacy WLAN” in RP-151615 but without upgraded WLAN.
As part of the coordination with SA groups to investigate the impacts on their work along with related system aspects, RAN2 lastly sent an LS to SA2 in RP-154935, asking SA2 to complete the work on the system aspects on among others Prioritization of user preferences. 
This paper covers both Work Items related to WLAN interworking where the user preferences should be considered.

This takes the approach from a UE vendor point of view.
Discussion
1. Problem Description

In Release 10, the offloading between LTE/Wi-Fi radio accesses is controlled by the UE while prioritizing the user preference for WLAN which are kept local to the UE. The Core Network is though made aware of the UE location and connection to a WLAN thanks to ANDSF providing the WLAN location, as per TS 24.312 section 5.6.24 ANDSF / UE Location / WLAN Location.

In Release 13, the LTE-WLAN RAN Level Integration and Interworking enhancements (aka LWA) feature is meant to allow the RAN to control the offloading between LTE/Wi-Fi radio accesses to allow the best access network for different individual LTE data streams. The two radio accesses can be concurrently used to enhance the user throughput. The WLAN Termination (WT) controlling multiple WLAN access points, terminates the Xw interface.
Also in Release 13, the LTE-WLAN RAN Level Integration supporting legacy WLAN (aka LLW) feature is materialized with IP tunnelling between eNB and UE over WLAN.

Related deployment scenarios are illustrated below. 
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             Figure 1: Deployment with LWA [1]                                                       Figure 2: Deployment with Legacy WLAN [2]
In both scenarios, the UE will be connected to a WLAN. The according SSID will be visible to the user.
In case the SSID is different (operator controlled or other) from the one the user is used to be connecting at a certain location, than the user would presumably reselect to the user preferred SSID. 

Consequences thereof are:

* if reselection to the user preferred SSID does not go through (e.g. because RAN has reselected to the former SSID), the user would try again to prioritize traffic via the user preferred WLAN SSID by:


- deactivation of the LTE data traffic or deregistration from the LTE network,


- registration to another (GSM, UMTS etc.) network (for incoming calls).
This leads to bad user experience (ping pong between UE selection and RAN selection) and from network operator point of view, less LTE data traffic.

From our UE vendor perspective, such bad user experience should be avoided.
Hence, as part of controlling the LWA or LLW operation, RAN needs to know about user WLAN preference.
Proposal 1: SA2 to acknowledge the problem that absence of prioritization of user preference has an impact on user experience and that RAN needs to know about the user preference
2. Solution to the Problem

Multiple types of solutions exist to let the RAN know about the user preference depending on whether the Core Network can also benefit from the knowledge of the user preference.

One benefit for the Network is to provide alternative operator controlled WLAN coverage to the user about to use his preferred WLAN network. For example, when the Core Network is aware that the user would connect to his preferred WLAN, then he can be prompted to select an alternate operator controlled WLAN aiming to enhance the user throughput when Wi-Fi and LTE are jointly used. Consequently, there might be some billing issue since the traffic would traverse the LTE network. 

Otherwise, the user would not know that such operator WLAN even exists.
Proposal 2: SA2 to discuss whether Core Network could benefit of the knowledge of user preference to provide alternate operator controlled WLAN to the user
In case SA2 sees some benefit for the Core Network to know about the user preference, then simple options based on ANDSF or NAS signalling (if ANDSF based option is not possible) are possible.
An ANDSF based option would consist of:
· for the HSS: receiving the ANDSF MO / UE Location / WLAN Location information from the UE, and transmitting some derived User WLAN information to Core Network;

· for the CN: receiving the User WLAN information from the HSS, and transmitting derived User WLAN information to the RAN;

· for the RAN: receiving the User WLAN information from the Core Network, using it to deactivate or not activate LWA or LLW operation towards the UE, and storing it in the UE RAN context to avoid activating LWA or LLW when the UE goes back to this user preferred WLAN again
A NAS based option would consist of:
· for the CN: receiving the User WLANs information from the UE, and transmitting derived User WLANs information to the RAN;

· for the RAN: same as ANDSF based option
The NAS solution would be more straightforward since the list of all user preferred WLANs would be collected and provided to the RAN in one go.
Proposal 3: If SA2 sees some benefits for the Core Network to get the user preference information, SA2 to decide then which kind of information to be provided to the RAN for LWA or LLW operation: WLAN Location, overlaid E-UTRAN Cell ID etc. to avoid rejection of LWA or LLW command whenever the UE (re)connects to a user preferred WLAN
In case SA2 dos not see some benefit for the Core Network to know about the user preference, then obviously options with minimal impacts on SA2 i.e. RAN based option should be considered. It seems that at least CN impacts would be needed to retain user WLAN information in the UE context for the RAN. Indeed the UE RAN context is not retained whenever the RRC connection is released.
Such option would consist of:
· for the RAN: to be triggered by the UE or the Core Network that the UE is about to connect or has connected to a user preferred WLAN, and to collect information accordingly e.g. E-UTRAN Cell ID so as to deactivate or not activate LWA or LLW operation towards the UE, and storing it in the UE RAN context to avoid activating LWA or LLW when the UE goes back to this user preferred WLAN again.
According to RAN2 running CR, RAN2 has agreed on some “WLAN failure” indication from the UE to the RAN. Such indication is used for the RAN to know that there is a WLAN connectivity problem, thus triggering according recovery actions regarding the LWA or LLW operation.
Based on the foregoing, some “WLAN application failure” UE indication towards the RAN could be introduced to trigger the collection of information related the LWA or LLW operation in the RAN. The storage of such information would be in the UE RAN Context which would be then stored in the CN as per usual LTE procedure.
Proposal 4: If SA2 does not see a need for the Core Network to get the user preference information, SA2 to request RAN2 to draw a RAN based solution to avoid rejection of LWA or LLW command whenever the UE (re)connects to a user preferred WLAN
Proposal 5: SA2 to agree on either Proposal 3 or Proposal 4, and to reply to RAN2 LS accordingly
Conclusion

It is proposed to discuss and decide on the following: 
Proposal 1: SA2 to acknowledge the problem that absence of prioritization of user preference has an impact on user experience and that RAN needs to know about the user preference
Proposal 2: SA2 to discuss whether Core Network could benefit of the knowledge of user preference to provide alternate operator controlled WLAN
Proposal 3: If SA2 sees some benefits for the Core Network to get the user preference information, SA2 to decide then which kind of information to be provided to the RAN for LWA or LLW operation: WLAN Location, overlaid E-UTRAN Cell ID etc. to avoid rejection of LWA or LLW command whenever the UE (re)connects to a user preferred WLAN
Proposal 4: If SA2 does not see a need for the Core Network to get the user preference information, SA2 to request RAN2 to draw a RAN based solution to avoid rejection of LWA or LLW command whenever the UE (re)connects to a user preferred WLAN
Proposal 5: SA2 to agree on either Proposal 3 or Proposal 4, and to reply to RAN2 LS accordingly
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