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1 Introduction
In the previous RAN2 meetings (#89BIS and #90), the following agreements have been achieved on the topic of network controlled LTE-WLAN interworking (NCIWK).

	
1    We extend the RRM measurement framework by adding WLAN measurement reporting. 

2	As baseline the measurement metrics defined in Rel-12 for RAN rules are supported for reporting
(This does not preclude direct provisioning of measurements from WLAN to eNB)

3	The eNB may configure measurement objects for WLAN measurements. 

4	For interworking enhancements the eNB may send a steering command to the UE (actual format and content is FFS)

5	RAN2 considers the interface for directly providing metrics such as BSS load from WLAN to eNB as beneficial (for the deployments where an interface is feasible) and suggests RAN3 to specify it as described in the WID. 

6	As in Rel-12 higher layers determine which traffic is offloadable.

7	The eNB provides the UE with a group of APs (e.g. by SSID, HESSID or BSSID) among which WLAN mobility mechanisms apply while still supporting interworking, i.e., the UE may perform mobility transparent to the eNB
      FFS how the IDs are provided to the UE.

8	UE mobility across such groups of APs is controlled by the eNB e.g. based on measurement reports provided by the UE.




In this document, we provide our thoughts on some of the remaining outstanding issues related to NCIWK.

2 Discussion
Traffic granularity: In TR 37.834 [3] solution 3 description, DRB and QCI have been identified as candidate identifiers for steering traffic to and from WLAN. However during the WI phase, based on input from SA2, it became abundantly clear that CN does not support traffic steering at these levels of granularity. In RAN2#84 [7], SA2 clarified in their reply LS [8] that “There is no concept of 3GPP to/from WLAN per-bearer mobility according to SA2 specifications…”. Since the current WI [1] aims to be transparent to EPC, RAN2 should avoid introducing features that require new signalling and interfaces. The Release 12 RAN assisted WLAN interworking (hereafter referred to as RAIWK for brevity) allows for APN level granularity. UEs are notified of which APNs can be offloaded to WLAN via NAS messaging [6]. We suggest that the same principle be adopted for NCIWK. In other words, when the UE receives the traffic steering indication from the eNB, the UE will consider steering traffic belonging to “offloadable” APNs to WLAN.
Proposal 1: NCIWK will allow for traffic steering at the granularity of APN. Release 12 NAS mechanisms for identifying offloadable APNs will be reused for NCIWK.

Idle mode operation: We begin by observing that network controlled traffic steering is only possible in RRC CONNECTED state. For solution 3, TR 37.834 proposes two potential mechanisms to handle RRC IDLE state operation as follows.
Option 1: Use solution 1 or solution 2 in IDLE state
Option 2: UEs are configured to connect to RAN and wait for dedicated traffic steering commands
Note that solution 1 and solution 2 have been subsumed by RAIWK so we will interpret Option 1 as using RAIWK. In our opinion, Option 2 suffers from several disadvantages. First, it may lead to unnecessary power consumption because the UE has to transition to RRC CONNECTED state to receive traffic steering commands, especially if the network subsequently steers all traffic to WLAN access. Second, to ensure predictable UE behaviour, further standardization work may be required to regulate how often UEs wake up and how long they stay awake. Third, even with such standardization it is not clear that Option 2 can in fact guarantee timely offload of traffic to WLAN (as opposed to RAIWK). Finally, since RAIWK is already standardized, Option 1 is immediately available to use. For these reasons we believe that Option 1 should be adopted by RAN2.
Proposal 2: When NCIWK feature is deployed, UEs will use RAIWK in RRC IDLE state.
Coexistence with RAIWK: Since a UE may support both RAIWK and NCIWK features, it becomes important to consider whether both features can be deployed in a UE at the same time (of course this only applies to RRC CONNECTED state. Please see above for some discussion related to RRC IDLE state). We observe the following.
Observation 1: RAIWK can be achieved via both common and dedicated signalling, but NCIWK can only be achieved by dedicated signalling (traffic steering command).
There may be scenarios where it is desirable to limit dedicated RRC signalling but also allow flexibility in steering particular UEs (e.g., those generating large amounts of data traffic) and hence it may be desirable to deploy both RAIWK and NCIWK simultaneously. In cases, where there is a conflict between the RAN rules of RAIWK and traffic steering command of NCIWK, NCIWK should prevail since dedicated signalling should be prioritized over common signalling.
Proposal 3: When RAIWK and NCIWK features are deployed simultaneously, UEs will resolve any conflict in favour of NCIWK.
Relationship with ANDSF:  One issue that needs to be addressed is whether the eNB needs to be made aware of the UE’s ANDSF policy, if any. There are two basic options, both with their own pros and cons as discussed below.
Option 1: The eNB is not aware of UEs’ ANDSF policy.
The major advantage of this proposal is that it becomes possible to base the principles of coexistence between ANDSF and NCIWK on currently specified principles of coexistence between ANDSF and RAIWK. The term “RAN rules” in [9] can be broadly interpreted to mean both RAIWK and/or NCIWK. While some additional standardization is likely needed, the relative priority between ANDSF and RAN based mechanisms (RAIWK and NCIWK) can be kept the same as in the case of RAIWK. One shortcoming of this approach is that the eNB may end up configuring WLAN measurements even though the UE is following ANDSF policy rather than NCIWK. In this case, radio resources are needlessly consumed (in both measurement configuration and measurement reporting by the UEs). 
Option 2: The eNB is made aware of UEs’ ANDSF policy
In this approach, the eNB is made aware of the ANDSF policy for all the UEs that the eNB serves. This approach has several disadvantages. First, ANDSF policy can be quite large and requiring the eNB to be configured with ANDSF policy, and to have the eNB evaluate ANDSF policies of tens of UEs seem rather excessive. Second, it is not clear that the eNB can always determine that a particular ANDSF rule is active in a UE. For example, the eNB is typically not aware of a UE’s local operating environment. In another example, rules that are located based can only be evaluated at the UE and the eNB cannot reliably figure out whether such a rule is active or not at a particular UE.  
Based on the above considerations, we propose that RAN2 adopt a solution based on option 1.
Proposal 4: We assume that the eNB is not aware of UEs’ ANDSF policy.
If the above proposal is agreeable, then it would be beneficial to limit unnecessary WLAN measurement configuration and reporting when the UE is implementing ANDSF policy in favour of NCIWK.
Proposal 5: RAN2 is requested to discuss mechanisms to limit unnecessary WLAN measurement configuration and reporting for efficient coexistence of ANDSF and NCIWK.
The issue of coexistence of ANDSF with RAIWK has been resolved in Release 12 by SA2 and CT1 groups (See for example section 4.8.6.4 of 3GPP TS 23.402 [9]) and it should be left to these bodies to take the final decision on coexistence of ANDSF and NCIWK.
Proposal 6: RAN2 is requested to inform SA2 and CT1 about the need to resolve coexistence issues between ANDSF and NCIWK.
4 Conclusions
Proposal 1: NCIWK will allow for traffic steering at the granularity of APN. Release 12 NAS mechanisms for identifying offloadable APNs will be reused for NCIWK.
Proposal 2: When NCIWK feature is deployed, UEs will use RAIWK in RRC IDLE state.
Observation 1: RAIWK can be achieved via both common and dedicated signalling, but NCIWK can only be achieved by dedicated signalling (traffic steering command).
Proposal 3: When RAIWK and NCIWK features are deployed simultaneously, UEs will resolve any conflict in favour of NCIWK.
Proposal 4: We assume that the eNB is not aware of UEs’ ANDSF policy.
Proposal 5: RAN2 is requested to discuss mechanisms to limit unnecessary WLAN measurement configuration and reporting for efficient coexistence of ANDSF and NCIWK.
Proposal 6: RAN2 is requested to inform SA2 and CT1 about the need to resolve coexistence issues between ANDSF and NCIWK.
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