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1 Introduction

The WLAN/3GPP radio interworking study item [1] with scope of identifying “Identify the requirements for RAN level interworking and required functionality for which cannot be solved by existing standardized mechanisms” has had to take into account complex business, architectural and cross-layer aspects, thus it has been rather complex to identify a common and simple solution that is a perfect match for all parties. This contribution tries to provide a suitable conclusion part of the study item based on the discussions in RAN2 and RAN plenary [2] as well as the scope of the study item and the current content of the TR [3].    
2 Discussion

Short on the functionality of different solution outlines:
Solution 1. RAN provides RAN assistance information to the UE through broadcast signalling (and optionally dedicated signalling). The UE uses the RAN assistance information UE measurements and information provided by WLAN and policies that are obtained via the ANDSF or via existing OMA-DM mechanisms or pre-configured at the UE to steer traffic to WLAN or to RAN
Solution 2. The offloading rules are specified in RAN specifications. The RAN provides (through dedicated and/or broadcast signalling) thresholds which are used in the rules.
Solution 3. The traffic steering for UEs in RRC CONNECTED/CELL_DCH state is controlled by the network using dedicated traffic steering commands, potentially based also on WLAN measurements (reported by the UE).  For UEs in IDLE mode and CELL_FACH, CELL_PCH and URA_PCH states the solution is similar to solution 1 or 2. Alternatively, UEs in those RRC states can be configured to connect to RAN and wait for dedicated traffic steering commands.
The requirement identified in the TR:

1. Solutions should provide improved bi-directional load balancing between WLAN and 3GPP radio access networks in order to provide improved system capacity.  

2. Solutions should improve performance (WLAN interworking should not result in decreased but preferable in better user experience). 

3. Solutions should improve the utilization of WLAN when it is available and not congested.

4. Solutions should reduce or maintain battery consumption (e.g. due to WLAN scanning/discovery).

5. Solutions should be compatible with all existing CN WLAN related functionality, e.g. seamless and non-seamless offload, trusted and non-trusted access, MAPCON and IFOM.

6. Solutions should be backward compatible with existing 3GPP and WLAN specifications, i.e. work with legacy UEs even though legacy UEs may not benefit from the improvements provided by these solutions.

7. Solutions should rely on existing WLAN functionality and should avoid changes to IEEE and WFA specifications.

8. Per target WLAN system distinction (e.g. based on SSID) should be possible.

9. Per-UE control for traffic steering should be possible.

10. Solutions should ensure that access selection decisions should not lead to ping-ponging between UTRAN/E-UTRAN and WLAN.

All solutions fulfil most of the above requirements. The fulfilment of some of the requirements is still debated for some of the candidate solutions, such as requirements 9 and 10. In the TR it has been shown that all solutions can interact with ANSDF.
Thus, there is no obvious winner when considering the fulfilment of requirements that are included in the TR. Many other aspects have been mentioned during the course of discussion such as one solution should be selected, solution should be have a predictable behaviour and be testable, it should work with and without ANDSF, it should provide means for future WLAN integration enhancements, build on the 3GPP functional architectural split between radio and core network functionality. Not considering the ANDSF aspect above, many believe the other mentioned aspects should be met by a solution. 
In order to be able to make some progress RAN plenary agreed to provide some guidelines to RAN2’s remaining concluding work:

Guidance 1. Deployments scenarios with and without ANDSF shall be addressed by WLAN/3GPP Radio Interworking SI. 
Guidance 2. RAN recommends that RAN2 communicate with SA2/CT1 once solutions details that may have CN impact have been worked out sufficiently. By RAN2#83bis meeting RAN2 should identify potential issues with end-to-end solutions to be clarified with SA2/CT1. 
Guidance 3. The solution for WLAN/3GPP Radio Interworking should be testable.
Guidance 4. RAN2 should complete the work in the Study Item for each of the 3 solutions:  Solution 1, Solution 2, and Solution 3.

Taking the guidance as important aspects to consider, the number 1 and 3 are the ones which can be addressed to some extent solely in RAN-context. Guidance #4 is obvious and #2 is in progress at this meeting.
So how do the three solutions comply with #1 and #3? Table 1 shows a first analysis.

Table 1: Compliance of Guidance 1 and 3 
	Guidance
	Solution 1
	Solution 2
	Solution 3
	Comment

	With/without ANDSF
	Requires ANDSF; unclear where rules/policies will be defined if no ANDSF are implemented in UE and network
	Yes
	Yes
	

	Testability
	Requires modifications of ANDSF specifications; unclear where rules/policies will be defined if no ANDSF are implemented in UE and network
	Yes
	Yes
	


Complexity issues such as interaction and signalling between different network nodes but also UE and NW, as well as UE implementation aspects, have not been considered. It is believed that these may matter but at this stage the guidance given is seen more important. 
3 Text Proposal

Based on the above discussion a proposed text proposal for the conclusion section of the TR is found below.

Conclusion TP:

Three different solution candidates have been developed. The level of integration in RAN differs. Solution 1 relies on ANDSF to provide rules and steering policies while RAN provides assistance parameters used by the rules specified in ANDSF while solution 2 and 3 uses a more RAN integrated approach where both the rules and assistance information is defined in RAN specification. In solution 1 only the RAN assistance information part is defined in RAN. Solution 2 uses principles similar to idle mode mobility procedure in current 3GPP specifications while solution 3 in connected mode works as the connected mode mobility procedure in 3GPP where the UE sends measurement reports to network and based on a network evaluation the network steers the UE. Both solution 2 and 3 provide means for interworking with the policies defined in ANDSF but will also work without ANDSF.
Basic principles for further work are:

· The solution is applicable to UEs in RRC IDLE and RRC CONNECTED states for E-UTRAN, UE IDLE mode for UTRAN and CELL_FACH, CELL_PCH, URA_PCH and CELL_DCH states for UTRAN
· Solution will work for both ANDSF and NON-ANDSF implementations in Network and/or UE 

· The RAN rules used in the UE are defined in RAN specifications
· Necessary RAN assistance information can be broadcast and sent by dedicated signalling

· The RAN rules selects the allowed access networks for traffic steering and in case of non-ANDSF deployments also performs traffic steering

Proposal 1 It is proposed that the text proposal above, section 3, is included in the TR in the Conclusion section. 

4 Conclusion
A text proposal for the Conclusion section of the TR has been suggested. 
Based on the discussion in section 2, we propose the following:
Proposal 1
It is proposed that the text proposal above, section 3, is included in the TR in the Conclusion section.
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