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1. Introduction
In the last RAN plenary meeting (RAN#58), new study item proposal 'WLAN/3GPP Radio Interworking' has been approved. The objectives of the study item provided in the SID [1] are as follows:
	The objectives of the study are to evaluate LTE-WLAN and UTRA-WLAN interworking procedures addressing the issues above while improving seamless and non-seamless mobility. The study shall apply solely to WLAN APs deployed and controlled by cellular operators and their partners. The study shall cover both collocated and non-collocated H{e}NBs/eNBs/NodeBs and WLAN APs.
In a first phase:
· Identify the requirements for RAN level interworking, and clarify the scenarios to be considered in the study while taking into account existing standardized mechanisms.
In a second phase:
· Identify solutions addressing the requirements identified in the first phase which cannot be solved using existing standardized mechanisms, including:
· Solutions that enable enhanced operator control for WLAN interworking, and enable WLAN to be included in the operator’s cellular Radio Resource Management.
· Enhancements to access network mobility and selection which take into account information such as radio link quality per UE, backhaul quality, load, etc for both cellular and WLAN accesses
· Evaluate the benefits and impacts of identified mechanisms over existing functionality, including core network based WLAN interworking mechanisms (e.g. ANDSF).
Existing IEEE 802.11 specifications shall be taken into consideration in this study. On-going SA2 WLAN related study items and potential CN impact of the above enhancements shall be taken into account.



From the above objectives, we first need to clarify the scenarios to be considered in the study while taking into account existing standardized mechanisms.
The interworking scenarios could be divided into two in large sense:
· Loose interworking between 3GPP and WLAN
· E.g. to provide assistant information for mobility using e.g. existing Access network discovery and selection function (ANDSF) defined in 3GPP specifications [2][3].
· Tight interworking between 3GPP and WLAN
· E.g. to provide handover mechanisms in RAN level.
In this paper, we provide possible approaches both in two scenarios, i.e. tight interworking and loose intetworking, and propose which way to go.

2. Discussion
[bookmark: _Ref345579754]2.1 Loose interworking between 3GPP and WLAN
SA2 already defines several solutions to support non-3GPP access including WLAN, without RAN impacts, such as,
· ANDSF (Access Network Discovery and Selection Function) 
· MAPCON (Multiple Access PDN Connection)
· IFOM (IP flow mobility)
The ANDSF contains data management and control functionality necessary to provide network discovery and selection assistance data as per operators' policy, and provide following infromation [2]:
1) Inter-System Mobility Policy (ISMP)
· A set of operator-defined rules and preferences that affect the inter-system mobility decisions taken by the UE
· Used when UE can route IP traffic only over a single radio access interface at a given time
2) Access network discovery information
· Information of neighbour acces network.
3) Inter-System Routing Policy (ISRP)
· A list of Inter-System Routing Policies that are capable of routing IP traffic simultaneously over multiple radio access interfaces
· Used when UE can route IP traffic simultaneously over multiple radio access interfaces (e.g. MAPCON/IFOM enabled UEs)
MAPCON/IFOM capable UE can route IP traffic simultaneously over multiple radio access interfaces. A MAPCON capable UE can use both WLAN and LTE simultanesouly with two separate PDN connections while an IFOM capable UE can use both WLAN and LTE with a single PDN connection.
From above, we can find that 3GPP SA2 already provides some level of interworking functions between 3GPP and WLAN, and the functions even do not have impacts on the RAN side. This current functionality would have to be extended to come to a sufficient level of LTE-WLAN interworking. It could be examined whether sufficient level of interworking can be achieved with relatively small extensions.
[bookmark: _Ref345579747]2.2 Tight interworking between 3GPP and WLAN
While the existing solutions provide loose interworking between 3GPP and WLAN, we may consider an alternative approach: tight interworking. In a tight interworking scenario, for example, we may regard operator's WLAN as one of 3GPP RAT, and provide a handover mechanism between 3GPP and WLAN.
This approach will bring really big impacts on the RAN as well as CN. For example, we may need to define UE behaviours in RRC_IDLE state for cell (re)selection, capabilities whether on WLAN support, WLAN measurement reports and handover procedure between 3GPP and WLAN. To support handover between 3GPP and WLAN, the new interface between 3GPP RAN/CN and WLAN also needs to be defined. Further, for efficient bi-directional handover (i.e. from/to 3GPP to/from WLAN), 3GPP needs to tightly co-work with IEEE 802.11 Working Group or Wi-Fi Allicance.
This approach, of course, may provide better QoS than reusing existing SA2 solution, but we need to be very careful on this approach, and identify the possible issues/impacts with tight interworking thoroughly before we go in details, as the approach has big impacts and we have limited time budget.
2.3 Comparison between loose and tight interworking
Table 1 shows the comparison on the impacts in UE/eNB/CN between loose and tight interworking scenarios.
With loose interworking approach, IP stack in the UE/P-GW needs to be updated in order to support the MAPCON/ IFOM, and ANDSF also needs to be implemented.
But, for tight interworking, in addition to impacts on loose interworking approach, RRC in the UE and eNB also needs to be updated extensively. Further, to define new interface between 3GPP and WLAN for handover support, other WG in 3GPP as well as non-3GPP groups should also be involved to complete the tight interworking approach.

[bookmark: _Ref345524655]Table 1 Comparison between loose and tight interworking
	
	Loose Interworking
(E.g. reuse existing SA2 solutions)
	Tight Interworking
(E.g. introduce handover, etc)

	Impacts on UE
	Medium/High
(in IP stack/RRC, support of ANDSF)
	High
(in RRC, along with impacts in loose interworking)

	Impacts on eNB
	Low/None
	High
(in RRC, by introducing new interfaces between AP in WLAN and 3GPP)

	Impacts on EPC/CN
	Medium/High
(in IP stack of P-GW, ANDSF server)
	High
(by introducing new interfaces between AP in WLAN and 3GPP; also needs to co-work with IEEE 802.11 WG/Wi-Fi Alliance)



Hence, it would be desirable for RAN2 to investigate existing SA2 solutions for the RAN interworking first, as the loose interworking approach have low impacts in RAN/CN overall, and provide certain level of interworking. 
Proposal: It is proposed that RAN2 first investigates and utlizies existing 3GPP/WLAN interworking solutions in SA2 as much as possible.

3. Conclusion
Proposal: It is proposed that RAN2 first investigates and utlizies existing 3GPP/WLAN interworking solutions in SA2 as much as possible.
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