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1 Introduction
At the last RAN plenary a study item on WLAN/3GPP radio interworking was approved. In the SID, it was agreed that [1]:
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 this contribution we discuss the possible scenarios.
2 Discussion
2.1 WLAN AP deployment scenarios

WLAN APs considered in the scope of this SI may be:
-
integrated WLAN APs: WLAN AP functions are part of an E-UTRAN or UTRAN base station (macro-cell or small cell), i.e. they exchange information in real-time;
-
co-located WLAN APs: WLAN APs on the same site like a E-UTRAN or UTRAN base station but there is no information exchanged between the WLAN AP and the base station;
-
non-collocated WLAN APs: WLAN APs not one the same site like E-UTRAN or UTRAN base stations.
Integrated WLAN APs already exist, e.g. in pico or femto cells so such a case should be considered.

For non-integrated WLAN APs, it is not clear whether there is interest to consider specific enhancements for co-located WLAN APs or if there is the need to consider issues that would be specific to them (e.g. similar to in-device co-existence issues). Unless such a case is considered frequent, we believe that the natural assumption would be that WLAN APs are either integrated in a 3GPP base station or located in a different physical location.

Proposal 1: Capture the description of the WLAN AP deployment scenarios in the TR, i.e. integrated WLAN APs and non-collocated WLAN APs.
2.2 Mobility scenarios
Scenario 1: Becoming connected to some WLAN AP / disconnected from any WLAN AP
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Currently, connecting to some WLAN AP is a process that depends on many aspects. Certain users manually disable WLAN, e.g. to save battery, and they have to search on their devices for a WLAN first, which causes many APs underutilized. Certain UEs automatically connect to a WLAN AP broadcasting the SSID of a previously visited AP and the experience may be poor as even if the WLAN coverage is poor and the 3G coverage is good, the UE may still select the WLAN.
While certain mechanisms standardized in IEEE 802.11 specifications and in 3GPP specifications may help, it is not clear that there is sufficient operator control on when and how a UE is offloaded to a WLAN network in order to provide a high-performance experience for mobile-broadband users taking full advantage of operator’s WLAN.
Regarding leaving a WLAN network, timely shift UE’s connection back to 3GPP network is also important to avoid degraded user experience e.g. when moving to an area where the WLAN coverage is poor but keeping the connection to the WLAN network.
We think that becoming connected to some WLAN AP and disconnected from any WLAN AP are two essential scenarios which we should focus on in this study.

Scenario 2: 3GPP HO/reselection within the coverage of the same WLAN AP
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When the WLAN is deployed at the edge of coverage of two 3GPP cells, the UE may experience a HO or cell reselection procedure in the 3GPP network while keeping a connection to the same WLAN AP.
If operator wants more control over the WLAN connection at RAN level to ensure good user experience e.g. allowing the target eNB to decide whether to continue offloading to WLAN or which services should be switch back to 3GPP network, this scenario should be considered e.g. the target 3GPP node may need to know information about the WLAN connection.
Scenario 3: Moving across WLAN APs
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If two WLAN APs (may or may not belong to the same WLAN) under coverage of the same 3GPP cell have overlapping coverage, a UE in this area may switch from one AP to another while maintaining its connection to the same 3GPP cell.

Seamless or non-seamless mobility between WLAN APs is out of 3GPP scope but better control of UE behavior might be considered. 
Scenario 4: 3GPP HO/reselection and change of WLAN AP
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If two WLAN APs at the edge of coverage of different 3GPP cells have overlapping coverage, a UE in this area may switch from one AP to another while at the same time experience a HO or cell reselection procedure.

This scenario may be less frequent than the two previous ones. In some respect, it could be more challenging compared with the previous one. 
Proposal 2:
Include scenario 1 in the TR, i.e. becoming connected to some WLAN AP / disconnected from any WLAN AP as the main/highest priority mobility scenario. For other 3 scenarios, RAN2 is kindly asked to discuss whether they are to be considered in this SI.
3 Architecture 

3.1 WLAN - UTRAN/E-UTRAN interface(s)
A WLAN - UTRAN/E-UTRAN interface could provide great flexibility for RAN level interworking. The better user experience can be achieved if the WLAN AP selection is based on information, e.g. load status, UE information etc., from both the 3GPP and WLAN networks.
However, creating such an interface requires coordinating with IEEE and would make the deployment more complex with control connections to many APs. Such work should only be initiated with careful consideration of cost and gains and may be difficult to complete in Rel-12
Proposal 3:
Solutions should not require any standard interface between WLAN and UTRAN/E-UTRAN.
3.2 WLAN - EPC interface(s)
In current mechanism defined by SA2, user data in WLAN are routed via S2a/S2b/S2c to PGW/GGSN which is the path to the Internet. The role of PGW/GGSN is to act as an anchor to ensure service continuity.

Another mechanism that is widely used today is that user data in WLAN are handled independently i.e. are transmitted directly to the Internet without traversing the 3GPP core network. This saves the interface between WLAN and EPC at the expense that no IP mobility is guaranteed.
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The direct internet path case is simple and easy to deploy while the CN path case can provide a better user experience. These two should be considered in further studies.

Proposal 4:
Solutions should apply to both direct and CN path to the Internet.
4 Conclusion

This contribution discusses the possible mobility and architecture scenarios of WLAN/3GPP radio interworking. The following proposals are proposed.
For deployment scenarios:

Proposal 1: Capture the description of the WLAN AP deployment scenarios in the TR, i.e. integrated WLAN APs and non-collocated WLAN APs.

For mobility scenarios:

Proposal 2:
Include scenario 1 in the TR, i.e. becoming connected to some WLAN AP / disconnected from any WLAN AP as the main/highest priority mobility scenario. For other 3 scenarios, RAN2 is kindly asked to discuss whether they are to be considered in this SI.
For architecture:
Proposal 3:
Solutions should not require any standard interface between WLAN and UTRAN/E-UTRAN.
Proposal 4:
Solutions should apply to both direct and CN path to the Internet.
5 Reference

[1] RP-122038 WLAN/3GPP radio interworking SID.
_1418470461.vsd
NB/eNB



_1418473143.vsd
NB/eNB



_1418477273.vsd

_1418471955.vsd
NB/eNB



_1418461506.vsd
NB/eNB



