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1	Introduction
In RAN2#81bis several network selection solutions for WLAN&3GPP interworking were proposed. The following solution directions were agreed and added to the TR [2]:
[bookmark: _Toc354843341]6.1.1	Solution 1
In this solution RAN provide assistance information to the UE. Based on this information and rules provided for instance via ANDSF (not by RAN) the UE steers traffic to a WLAN or RAN.
This solution is applicable to UEs in RRC IDLE and RRC CONNECTED states for E-UTRAN, UE IDLE mode for UTRAN and CELL_DCH, CELL_FACH, CELL_PCH and URA_PCH states for UTRAN.
Solution details are FFS.
[bookmark: _Toc354843342]6.1.2	Solution 2
In this solution RAN provide access network selection parameters (e.g. thresholds, priorities, rules). Based on these parameters the UE steers traffic to a WLAN or RAN access network.
This 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 details are FFS.
Relation to ANDSF is FFS.
[bookmark: _Toc354843343]6.1.3	Solution 3
In this solution 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.
For UEs in IDLE mode and  CELL_PCH and URA_PCH states the solution is similar to solution 2. Relation to solution 1 is FFS.
Solution details are FFS.
Relation to ANDSF is FFS.
CELL_FACH is FFS.
In this paper, we discuss each of the solution directions and analyse what those could mean from the system design point of view.
2	Discussion
2.1  	RAN Assistance Information (Solution 1)
Since there are already several means to convey polices to UE (like ANDSF, pre-provisioned devices or SMS), it is desirable for RAN assistance information only to provide complementary (likely some more dynamically changing) information. This solution also utilises the existing available CN based solution ensuring the backwards compatibility.
2.1.1  	Assistance information
One main objective of this SI is to improve the offloading towards WLAN and improve load balancing between 3GPP and WLAN accesses. To guide more UE’s to offload to WLAN (if available) NW could provide some additional information to UE’s.
We think that one of the most useful information would be the 3GPP load/offloading preference indication which could guide UE to make faster offloading decision towards WLAN (if available). In addition if WLAN load information could be provided by eNB/RNC, it would help UE to avoid selecting already overloaded WLAN AP’s. Such information could be in a form of load indication (High, Low), or in a form of eNB’s willingness on offload UEs to certain AP (recommended, not recommended) which may take into account many factors/preferences, such as LTE load status, AP load status, etc.
eNB/RNC may also provide some information similar to ANDSF ANDI for the most relevant AP’s in the specified area to improve UE WLAN scanning procedure and that way reduce UE battery consumption due unnecessary WLAN AP scanning. If more area specific access network discovery information is transmitted by eNB/RNC and UE already has some NW level information configured some overlap with the provisioned information may happen. That situation is discussed more in dedicated chapter later.
Proposal 1: RAN2 to discuss and agree that at least 3GPP load/offloading preference information should be passed to UEs to guide UE to make better offloading decisions. 
2.1.2	Network information source
If some other than 3GPP side related assistance information is wanted to be passed to UEs that information needs to be conveyed some how to eNB/RNC. It was already agreed in RAN2 that no interface will be specified between 3GPP node and WLAN AP. Therefor e.g. OAM signalling could potentially be utilized for acquiring the static information from certain WLAN APs, such as location, SSID etc. And in case of certain internal interface would be available between eNB and WLAN AP, more dynamic information about the given AP could also become available for network by that means.
If WLAN AP load information is wanted to be passed to UEs the OAM connection may not be suitable for that purpose and further the proprietary interface may not be available. Thus, there might be a need to have some other means to collect and provide WLAN load data to eNB/RNC. One solution for dynamic WLAN status information collection for network (such as load status) could be UE reporting, where existing serving UEs can assist the network to obtain information for future potential interworking UEs. The drawback of such solution is probably signalling overhead if all UEs are blindly reporting, therefore low overhead reporting scheme is necessary to make this solution efficient. 
2.1.3	Common vs. dedicated signalling
Most of the assistance information can be delivered either via common or dedicated signalling. One general principle is that when there are more interworking UEs in the cell, it might become more efficient to use common signalling, and vice versa. However, another non-negligible factor is how dynamically the information could change. General pros and cons comparison is made hereafter, and in principle some information may be more optimal to be carried via common signalling, and some are more suitable for dedicated signalling.
	
	Common RRC signalling (new SIB for interworking UEs)
	Dedicated RRC signalling

	Pros
	1. Scales better for large number of interworking UEs.
2. Suits better for more static information.
3. Applicable for both idle and connected mode interworking UEs.
	1. Suits better to carry more dynamically changing information.
2. May enable individual level of eNB willingness to offload.

	Cons
	1. Constant overhead even if there’s no interworking UEs in the cell.
2. Not suitable for more dynamically changing information.
	1. Applicable only for interworking UEs in connected mode.
2. Not that suitable for serving huge amount of interworking UEs.



Proposal 2: RAN2 should discuss and study further on the usage of common or dedicated signalling for distributing WLAN/3GPP radio interworking related assistance information.
2.1.4	Overlapping ANDI information
As discussed earlier, we should avoid duplicating ANDSF functionality at RAN level as much as possible, and thereby minimize the possible overlapping information. For situations where UE could still get overlapping information from ANDSF and RAN, we made an analysis on how the UE could handle this in this section.
In our opinion, the possible overlapping information is the ANDSF ANDI related information. For the case ANDSF server is deployed, the UE might not have obtained the ANDI information yet, or alternatively the UE might not support ANDSF functionality. And for the case without ANDSF, the UE may not have other sources for such information which is important for necessary scanning of WLAN APs as well as for UE’s power saving.
Therefore, it may be necessary to give RAN the flexibility to optionally provide access network discovery information to UEs. Hereafter, we only provide analyses on options to handle possible overlap of ANDI related information. In our opinion, there could be the following alternatives for the UE:
1. UE always refers to ANDSF ANDI information only;
2. UE always refers to RAN access network discovery related information only;
3. UE may consider both, but prioritizes ANDSF information;
4. UE may consider both, but prioritizes RAN information;
5. It is up to UE implementation.
In principle, it would be better for UE to use more up to date and more accurate information for its scanning and power saving. In some scenarios, the RAN (aka RNC, or eNB) information may be more useful since it may have more up to date information since it can be updated more frequently, for example AP may change its operating channel from time to time. On the other hand, in some cases the macro cell coverage maybe large, the AP list can be quite large to be useful. The ANDSF may be able to provide smaller list if it knows the accurate location of a certain UE. But of course more advanced RAN node may also provide dedicated smaller AP list if it can get the location knowledge somehow. In summary, it is not straightforward to define any priorities, but it should rather be evaluated case by case.
Proposal3: RAN2 to discuss and agree that overlapping ANDI related information handling can be left to UE implementation. 
2.2	 RAN Selection Information (Solution 2)
The general principles of this solution are similar to those of Solution 1, but RAN will provide more specific pieces of advice on the network selection. While it is up to the UE whether to move to another network or not and when to do so in Solution 1, the UE does not have such freedom in Solution 2.
In Solution 2, the network may define exact signal levels or traffic load levels, according to which the UE should select the RAN. The network thus has more advanced tools to control the traffic distribution between RAN and WLAN. The UE may consider these parameters as recommendations or requirements. If they are considered only as recommendations, this solution is, in a sense, rather close to Solution 1, as the UE still has the final word in the network selection. If they are considered as requirements, it is close to Solution 3, because the UE is expected to obey the rules set by the network.
Although the network is given more control over the traffic distribution, it is also a heavy tool in terms of implementation. It takes a significant effort to determine all the thresholds of the signal strength and traffic load for all the cells in the field. If they are not properly tuned, the user experience will suffer. Therefore, the benefits of this solution should be carefully assessed before taking this step, because Solution 1 is definitely simpler and may work equally well in practice.
On the other hand, it does not cause any trouble to provide the UE with as much useful information as possible to make an optimal network selection decision, as long as the UE is not mandated use the pieces of information. Forcing is not even required, because it is also the UE designers’ target to offer the best possible quality of service to the end user. Whatever guidance the network is able to provide, the UE is certain to use it whenever it can.
2.3 RAN Selection Control (Solution 3)
Solution 3 is one step further as the UE is not given any degree of freedom. It is very easy for the UE implementation, because the network takes care of all the hard work related to the network selection. However, this is a huge architectural step in the network, because some sort of an inter-network mobility management is required. It may not be too hard on the 3GPP side, but the WLAN with all its legacy equipment may not be flexible enough for such a revolution. Fortunately, the UE is a readily available node in the system and it is originally designed to handle the connections to many networks, so it is easy and natural to use the UE as the control and decision point in the network selection.
One of the big problems in the network-based RAN selection is that the network cannot possibly know what applications and services the UE is running and what the end user preferences are. The user may even have manually selected one of the networks for whatever reasons. In fact, these pieces of information should be signalled to the network if the network is to make the optimal network selection for the UE, which is hardly an elegant solution.

3	Conclusion
In this paper, we have discussed each of the solution directions and analyse what those could mean from the system design point of view.
Proposal 1: RAN2 to discuss and agree that at least 3GPP load/offloading preference information should be passed to UEs to guide UE to make better offloading decisions. 
Proposal 2: RAN2 should discuss and study further on the usage of common or dedicated signalling for distributing WLAN/3GPP radio interworking related assistance information.
Proposal3: RAN2 to discuss and agree that overlapping ANDI related information handling can be left to UE implementation. 
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