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1 Introduction

In RAN2#81bis meeting [1], some agreements for WLAN/3GPP interworking were achieved as follows.
	Agreed Scenarios and Requirements and Assumptions

1
We design solutions so that they work without any information exchange between WLAN AP and 3GPP RAN (UTRAN/E-UTRAN). (Certain information (configuration) may of course need to be configured).
We can see later whether/which benefits could be achieved if a non-standardized interface between WLAN APs and 3GPP RAN is available. 

3
Include the use cases provided by Ericsson/ST-Ericsson in the TR. 
- can consider to reformulate and e.g. remove “overall system performance assessment indicates that that”
- clarify “E: UE using both accesses and UE should serve all or some traffic should be moved to the other access”

4
We should support cases where eNBs and RNCs know the location, the presence or other information (BSSID, Channel…) of WLAN APs in their coverage area. But we should also support scenarios where such information is not available. 


In this contribution, we focus on the potential issues and solutions for WLAN scanning and power consumption, and try to provide some further evaluation and solution.
2 Discussions
During [81bis#11] Email discussion [2] for WLAN scanning and power consumption [2], several issues were discussed as below.
1) Relation to ANDSF
2) Solutions for UEs in IDLE and CONNECTED mode
3) WLAN access network discovery assistance information
4) How the network obtains information about WLAN APs
Further, we think abovementioned issues and other potential solutions for WLAN scanning and power consumption should be discussed further in Rel-12. 
2.1.1 Detection of WLAN coverage
From our view, frequency information, geo-location information and service set identifier (e.g. SSID) are the candidate that the network can acquire and is also helpful for the UE to discover WLAN in power saving manner [3].
As we discussed in [81bis#11] Email discussion [2], for the UE without ANDSF discovery information, WLAN scanning should be continuously performed by the UE to obtain available WLAN AP information, it is obvious to cause additional power consumption and other efforts. For the UE with ANDSF discovery information, the UE may be able to reduce the WLAN scanning efforts (e.g. power consumption) according to the information acquiring from 3GPP network.
In order to effective detect WLAN coverage for optimizing WLAN scanning and reducing power consumption, we believe following issues are valuable to be considered.
1) Reference fingerprint/location information 

For UEs in IDLE mode, the reference RF fingerprints information could be broadcasted so that the UE would start to scan only in the area where the measured RF signals for reference cells matches with the reference RF fingerprints info [4]. On the other hand, for UEs in CONNECTED mode, the RAN may detect the WLAN proximity for the UE based on location information or a refererce fingerprint based on the signal levels of neighbouring 3GPP cells that UE experience while connected to WLAN. Once WLAN proximity for the UE is detected, the RAN should trigger the UE to perform WLAN scanning [4].
2) s-measure like parameters
An s-measure like parameter (e.g. w-measure) can be introduced, which is used for controlling UE when to perform measurement, in order to avoid unnecessary WLAN scanning. 
Proposal 1: s-measure like mechanism should be considered for avoiding unnecessary power consumption. 

3) UE feedback associating information
If UE can transmit measurement report to eNB based on measurement, then eNB can collect measurement reports to form reference fingerprint. Therefore, ANR-like mechanism can be used for eNB to collect measurement reports from UEs. 
Observation: Abovementioned information and mechanism would help detection of WLAN coverage.

2.1.2 Potential WLAN access network discovery assistance information
Following are some potential WLAN access network discovery assistance information:
1) WLAN AP identifier

2) WLAN channel
3) Load information

4) Threshold, priorities, rules
In current 3GPP specificatyion, the cell identifier (e.g. PCI, CSG ID) is used for the UE to perform intra/inter frequency measurement and identification of these 3GPP cell. Meanwhile, WLAN AP’s SSID info is used for identify WLAN AP. Therefore, it is natural that WLAN AP identifier (e.g. SSID) can be also used for UE to perform WLAN scanning.
Proposal 2: WLAN AP identifier (e.g. SSID) should be used as WLAN information for UE.
WLAN channel info (e.g. frequency band, supported band, operator’s deployment) should be considered as WLAN access network discovery assistance information. However, there are a large number of frequency channels in each band of WLAN, and the UE only can stay in one WLAN channel to listen. Similar to current measurement mechanism, frequency band and channel information should be informed to the UE in CONNECTED mode.

Proposal 3: WLAN frequency channel information should be used as WLAN information for UE.
For load information of WLAN APs, it may be useful to inform WLAN’s UE in IDLE mode. However, we don’t think it is necessary to inform load information to UE in CONNECTED mode. If WLAN scanning can be configured by eNB for the UE in CONNECTED mode, eNB can select available WLAN APs for the UE to scan based on their load status. For instance, if a WLAN AP is in heave load, eNB should not configure it to UE for WLAN scanning. Further, whitelist can be considered to use for WLAN scanning. 
Proposal 4: It is not necessary to inform load information of WLAN AP to UE in CONNECTED mode.

2.1.3 The way to inform UE the RAN assistance information 
Following are two alternatives for UE to obtain the RAN assistance information.
1) Alt 1: Broadcast signalling
2) Alt 2: Dedicated signalling
For Broadcast signalling, we think it is suitable to be used for UEs in IDLE mode, while Dedicated signalling is suitable to be used for UEs in CONNECTED mode. The eNB can broadcast RAN assistance information (such as threshold for trigger scanning, priorities of WLAN APs, rules of WLAN scanning) 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. On the other hand. dedicated signalling can only be used for UEs in RRC CONNECTED states for E-UTRAN, CELL_DCH, CELL_FACH, CELL_PCH and URA_PCH states for UTRAN.
Proposal 5: Both broadcast signalling and dedicated signalling should be considered for providing WLAN information to UE.
2.2 Potential mechanism for WLAN scanning and discovery
According to requirement of WLAN/3GPP interworking, we think WLAN scanning and discovery should be introduced with a new kind of inter-RAT measurement. 
Since WLAN’s operating frequency channel is different from 3GPP cells, UE needs to perform WLAN scanning in non-3GPP frequency channel. In current E-UTRAN specification, there are two measurement gap patterns (i.e. gap pattern ID 0 and 1) as follows [5].

Table 1: Gap Pattern Configurations supported by the UE

	Gap Pattern Id
	MeasurementGap Length (MGL, ms)
	Measurement Gap Repetition Period

(MGRP, ms)
	Minimum available time for inter-frequency and inter-RAT measurements during 480ms period

(Tinter1, ms)
	Measurement Purpose

	0
	6
	40
	60
	Inter-Frequency E-UTRAN FDD and TDD, UTRAN FDD, GERAN, LCR TDD, HRPD, CDMA2000 1x

	1
	6
	80
	30
	Inter-Frequency E-UTRAN FDD and TDD, UTRAN FDD, GERAN, LCR TDD, HRPD, CDMA2000 1x


In order to enable WLAN scanning for UEs in CONNECTED mode, it is suitable that WLAN measurement gap pattern can be introduced as inter-RAT measurement. Therefore, we think following factors should be considered in WLAN scanning gap pattern.

1) WLAN scanning gap length

2) WLAN scanning gap repetition period

3) Scanning duration

4) Minimum available time for WLAN scanning

As we know, current E-UTRAN measurement duration is 480ms. However, typical duration of the beacon signal transmission for WLAN is the multiple of 102.4ms, which is not matched with current measurement duration in E-UTRAN. Furthermore, WLAN measurement gap length should be considered by WLAN beacon frame timing, it is obvious not 6ms as in E-UTRAN. Therefore, we can assume that all factors for WLAN scanning pattern gap should be reconsidered based on WLAN beacon frame timing.
Proposal 6: WLAN scanning gap pattern should be introduced to WLAN scanning for UE in CONNECTED mode.
2.3 Considerations for UE capability
As we know, UE capability of 3GPP should be reported to eNB for configuration suitable radio resource for UE to perform measurement and offload to WLAN network. However, in current spec, UE capability for WLAN is not submitted to eNB.
Following parameters should be considered as basical UE capability, and should be reported to NW for handling offloading to WLAN.

a) Support WLAN

b) Support frequency channel/band
c) Support WLAN version (e.g. IEEE 802.11a/b/g/n)
Proposal 7: The abovementioned parameters (i.e. support of WLAN, support of frequency channel/band and support of WLAN version) should be introduced for UE capability to be reported to NW.
3 Conclusion
We suggest that following proposals are discussed and agreed:
Proposal 1: s-measure like mechanism should be considered for avoiding unnecessary power consumption. 

Proposal 2: WLAN AP identifier (e.g. SSID) should be used as WLAN information for UE.

Proposal 3: WLAN frequency channel information should be used as WLAN information for UE.
Proposal 4: It is not necessary to inform load information of WLAN AP to UE in CONNECTED mode.

Proposal 5: Both broadcast signalling and dedicated signalling should be considered for providing WLAN information to UE.
Proposal 6: WLAN scanning gap pattern should be introduced to WLAN scanning for UE in CONNECTED mode.
Proposal 7: The abovementioned parameters (i.e. support of WLAN, support of frequency channel/band and support of WLAN version) should be introduced for UE capability to be reported to NW.
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