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1. Introduction
As proceedings for its SI, the RAN#62 approved new Rel-12 WI “WLAN 3GPP radio interworking” aims to specify enhanced mechanism, which enables NW to control UE access network selection/traffic routing between 3GPP and WLAN cell more efficiently. In this contribution, we shall trigger the relevant discussion for most fundamental stage 2 issues, despite that many technical details have already been available in the SI phase.
2. Discussions
As pre-Rel-12 legacy ANDSF has already provided basic mean for UE selection/traffic routing between 3GPP and WLAN cell, the enhanced ANDSF in Rel-12 should be backward compatible firstly, furthermore taking some RAN assistance parameters into account. However, per feedbacks from some Telecom operators, ANDSF provision may lead to very large amount of database work and generally deviates from the principle of OPEX reduction. Even with the Rel-12 enhanced ANDSF, it still cannot cover all concerns from radio aspects, e.g. non optimal WLAN usage, degraded user experiences etc, therefore RAN assisted mechanism w/w.o ANDSF is beneficial for all operators from technical perspective in terms of NW joint performances improvement and lower OPEX. We shall address 6 fundamental stage 2 issues as below:
Issue 1: Valid Policy/Rule Interaction Scenarios?

There are following 3 basic scenarios for non-roaming case:
1-a: When legacy ANDSF is deployed and configured with UE, how does Rel-12 enhanced RAN interwork with legacy ANDSF? In such scenario, UE performs the selection/traffic routing between 3GPP and WLAN cell under the primary level of control from legacy ANDSF, is it possible for UE to get secondary level of control from RAN further?
1-b: When enhanced ANDSF is deployed and configured with UE, how does Rel-12 enhanced RAN interwork with enhanced ANDSF? In such scenario, UE performs the selection/traffic routing between 3GPP and WLAN cell under the primary level of control from enhanced ANDSF, is it possible for UE to get secondary level of control from RAN further?

1-c: When ANDSF is not deployed or not configured with UE at all, how does Rel-12 enhanced RAN work standalone?

In such scenario, RAN plays the role of primary level of control alone.
We deem above 3 basic scenarios as equally important in practice, and one common end to end solution-framework should be able to handle all of them as required in [1]. In the inter-PLMN roaming case, issue 1 must be revisited and investigated further for policy/rule consistency across multiple PLMNs, so we expect 1-a(bis), 1-b(bis) and maybe 1-c(bis) extended scenarios for roaming case further.
As ACKed by most companies during SI phase, UE should not detach from 3GPP cell while searching/selecting/attaching/offloading to certain WLAN cell, and this can also imply that UEs’ various mobility related performances, e.g. measurement/reselection behaviour/RL robustness/power consumption etc had better not be much impacted by WLAN cell searching/selecting/attaching/offloading processes.
Furthermore, traffic routing is deemed as a separate process from WLAN cell selection, e.g. after UE searching/selecting/attaching to certain WLAN cell, it does not necessarily perform traffic routing immediately or in fixed manner in that WLAN target cell. Hence logically, NW (RAN or CN) should at least provide two distinguished set of assistance parameters for WLAN cell selection and traffic routing process respectively.
Issue 2: Triggering mechanism and associated RAN assistance parameters for WLAN cell search/select/attach?

2-a: When ANDSF is deployed, how does NW (RAN or CN) trigger UE to perform WLAN cell search/select/attach?
2-b: When ANDSF is not deployed, how does RAN trigger UE to perform WLAN cell search/select/attach?
Issue 3: Traffic routing rules and associated RAN assistance parameters for WLAN cell offloading?
3-a: When ANDSF is deployed, how does NW (RAN or CN) control UE to perform traffic routing?
3-b: When ANDSF is not deployed, how does RAN control UE to perform traffic routing?
For issue 2&3, when either legacy or enhanced ANDSF is deployed, RAN may still do secondary level of control, without conflicting with primary ANDSF control, e.g. RAN may further restrict or forbid some behaviours that are allowed by ANDSF, or RAN may require additional behaviours that are not conflicting with ANDSF intention, so as to protect/improve RAN performance of itself.
As already discussed and partially captured in [2], there are a number of important attributes that can be relevant to issue 2&3. All of these attributes can be divided into two basic categories: 

Cat 1: NW specific condition, e.g. RAN/WLAN DL radio status, RAN/WLAN load status, RAN/WLAN resource policy, RAN/WLAN available backhaul etc. 
Cat 2: UE specific condition, e.g. UE mobility profile, Historical information, Service type, Traffic volume, User preference etc.
Accordingly, RAN2 is aiming to work out some rules/formulas that are input by some of the parameters listed above for issue 2&3 respectively, and there are following key issues to be debated further:
Issue 4: Among all attributes, which of them are most essential and performance deterministic? How to evaluate the associated Gain&Pain?
For issue 4, it can be quite controversial in the sense that different evaluation metrics may be proposed, e.g. Maximize the WLAN usage rate, or Maximize the aggregated UE throughput, or Optimize user the mobility/service experiences or minimize the associated signalling overhead, maximize multi-RAT joint capacity etc. As the final decision for NW selection/traffic routing is made by UE, the rules/formulas design details may lead to different level of implementing complexity by taking different number of attributes into account. From NW perspective, operator may be cautious at disclosing some of its attributes as indicated, e.g. load information or backhaul capacity.
When UE is in CONNECTED mode in E-UTRAN or CELL_DCH state in UTRAN, NW could achieve per-UE level control for issue 2&3 via dedicated signalling, as in those states, the “UE status or condition” such as service type, traffic volume, mobility profile etc can be known by NW in time relatively precisely, hence the RAN assistance parameters related to issue 2&3 above can be designed in more dynamic and flexible manner, e.g. NW can change its WLAN offload target cell or granularity in more dynamic manner. In contrast, when UE in IDLE or Semi IDLE (X_PCH, X_FACH) mode, the pending “UE status or condition” cannot be known by NW, hence the RAN assistance parameters related to issue 2&3 above can be designed as simple as possible, e.g. always search based on UE’s footprint information, select the highest ranked WLAN target cell and always do offloading in per-APN granularity irrespective of “UE status or condition”.

Issue 5: Should the RAN rule and assistance parameter design for issue 2&3 be further distinguished for IDLE (Semi IDLE) and CONNECTED mode UE respectively?
Issue 6: Taking issues 1, 2, 3, 4, 5 into account jointly, can there be multiple different rules/formulas used in different scenario/cases?
To be concluded, we raised some fundamental issues 1-6 as above that must be further discussed and decided for Stage 2. During SI phase, companies have already made large number of contribution relevant to them, and in WI phase, we propose to take above 6 issues as the main discussing framework, and to conclude corresponding stage 2 normative texts for them at first.
Proposal: To take above listed issue 1-6 as stage 2 discussing framework.
3. Conclusions
RAN2 is kindly asked to discuss following proposals:
Proposal: To take above listed issue 1-6 as stage 2 discussing framework.
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