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1	Introduction
A WI LTE-WLAN Radio level integration [1] has been agreed including aggregation between WLAN and 3GPP, and an enhanced WLAN/3GPP interworking feature based on measurement reports and traffic steering commands. 
This contribution discusses different aspects of this Work item.

Currently LWA and LWI has been defined in TR 37.834 [3]

We reflect on these areas based on the discussions at the latest RAN2#91 meeting in Beijing and RAN2#91bis meeting in Malmö. 

2	Discussion on LTE WLAN Interworking, (LWA)

The following was agreed at the RAN2#91 in Bejing meeting [2].

Control Plane Architecture and Functionality
· Agreements:
· A mobility-set is a set of one or more BSSID/HESSID/SSIDs. Mobility across the APs belonging to a mobility set is transparent to E-UTRAN, i.e., the UE does not inform the eNB about such intra-mobility-set mobility. 
· All APs belonging to a mobility set share a common WT as termination point for CP and UP. 
· There may be multiple mobility sets within a WT 
· A UE is connected with at most one mobility set at any point in time
· [LTE/WiFi] Radio Link Monitoring for WLAN aggregation (Huawei)
=>	Intended outcome: Email discussion summary to the next meeting 

The following was agreed at the RAN2#91bis meeting was agreed

Agreements:
1: 	When a UE configured with at least one LWA bearer becomes unable to establish or continue LWA operation within the WLAN mobility set, the UE sends a report to indicate "WLAN connection failure" the eNB.
1a: As a consequence of 1 a UE tries to move to another WLAN in the mobility set before it reports WLAN connection failure.
2: 	The report indicates (at least) a cause value (values to be defined, e.g: "UE problem" or a "WLAN problem".)
FFS when the report is triggered (may depend of the specific cause values) 
4: 	Upon WLAN connection failure, the UE RRC connection re-establishment is not triggered, data reception on WLAN is suspended, no impact to LTE part of the bearer
5: 	The exact criteria to determine "WLAN connection failure" towards a WLAN are not specified.
FFS whether the mechanism above applies to LWI.

=> Email discussion on LWI. Topics to be addressed are: a/ whether RLM mechanism is applicable for LWI, b/ steering command, c/idle mode behaviour. Intended outcome is email report to next meeting. Draft CR may also be prepared if there are agreements. Huawei


At the last RAN2 meeting RAN2#91bis in Malmö [4], the following FFS needs to be addressed.

Agreements
1: 	Define a single new RRC UL message to convey all the required UE indications (currently only "WLAN connection failure" purpose is agreed)
FFS Whether UE connecting to a WLAN mobility set triggers the indication.

Based on the agreements above and reasoning in email discussion 91bis#19 LTE/Wifi Association confirmation message from UE to eNB, we see no need for the UE to send this indication in the case that the association confirmation message from WT to eNB is used. This message from WT to eNB would include a confirmation that the UE has been associated with one AP within the mobility set connected to that WT, and no further message from the UE over LTE would be needed.

Conclusion 1: Same as conclusion 2. We see no reason to include a confirmation message from the UE to the eNB as an indication of successful association.



3	Discussion on LTE-WLAN Interworking, (LWI)

The following was agreed at the RAN2#91 in Beijing meeting [2].

Interworking enhancements
· Agreements:
· To have separate capability bits for interworking and aggregation. 
· The UE indicates the supported WLAN bands in the capability signalling for interworking and aggregation. 
· UE is configured with measurements for WLAN using the WLAN numerologies (e.g. 'Country', 'Operating Class', and/or 'Channel Number') (same principle as for CDMA2000). 

Discussion:
For LTE-WLAN Interworking enhancements, we believe that this functionality should either be fully based on Rel-12, with some enhanced steering commands from the eNB, or as an alternative, to replace the Rel-12 functionality and only be valid based on if the UE has traffic or not.
This would mean that the idle mode solutions is completely removed and instead steering traffic between LTE and WLAN is only relevant and valid when there is user traffic that can be offloaded.

Email discussion 91bis#18 LTE_Wifi Interworking enhancements
As discussed in chapter 2.4 UE behavior in RRC_IDLE; we believe that either Proposal A should be applied to support the Rel-12 based behavior or go continue discuss related to proposal E and the state that RAN rules are no valid in IDLE mode unless there is traffic ongoing. ( For this case only relevant for ongoing traffic in WLAN). 

Criteria’s for LTE-WLAN Interworking
· RAN rules are only valid in case the UE has traffic that can be offloaded.
· The UE uses thresholds to move traffic from LTE to WLAN, received in Idle or Connected mode in either broadcast or dedicated signaling. 
· If no traffic (PDN connections) remains in LTE, the UE enters RRC idle mode.
· When the UE has traffic ongoing in WLAN and RAN rules indicate that traffic should be moved back to LTE, the UE will act accordingly.
· In case traffic is terminated while in WLAN, the UE keeps it´s current RRC state in LTE, and no further actions are needed.
Proposal 1: We propose that this functionality should either be fully based on Rel-12, with some enhanced steering commands from the eNB, or that from Rel-13 the functionality is only to be valid based on whether the UE has traffic or not.

Email discussion 91bis#19 LTE_Wifi Association
Q1) Is there a need to introduce an “Association Confirmation” indication from UE to eNB in RCLWI? (Please also specify the reasons in details).
We see no reason to include a confirmation message for two reasons;
· There is no such message in the Rel-12 based solution
· There is no such message in other legacy Inter-RAT mobility procedure from E-UTRAN. E.g. in the chapter 5.4.3.3  “ Reception of the MobilityFromEUTRACommand by the UE”[5]. Criteria’s for success of failure is for this case described in the receiving RAT.

Conclusion 2: We see no reason to include a confirmation message from the UE to the eNB as an indication of successful association.




4	Discussion UE capabilities for LWA and LWI.

The following was agreed at the RAN2#91 in Beijing meeting [2].

· Agreements:
· To have separate capability bits for interworking and aggregation. 
· The UE indicates the supported WLAN bands in the capability signalling for interworking and aggregation. 

Discussion
We believe that there should be capabilities for support of both LWA and LWI, as agreed at RAN2#91 

We also believe that there should be a possibility to distinguish between the bearer split and bearer switch option, i.e. have separate capability bits for aggregation based on solution 2C respectively 3C. 

Based on the reasoning in email discussion 91bis#21 LTE/Wifi UE capabilities, this question has not been up for discussion.

When LWA operates based on bearer split option or according to bearer switch option, this may have different impact on UE implementation. E.g. for the bearer switch options the UE might implement a solution that has less or no tight integration or interaction with the LTE modem, and hence might lead to a more simple implementation. Some UE´s might chose to only prefer this option. Therefore it should be possible via capability signaling whether the UE support LWA, LTE-WLAN Aggregation using bearer switch, bearer split or both.

Proposal 2: We propose to have separate capability bits for bearer split and bearer switch option for LWA operation.

3	Conclusion
In this contribution we have presented a number of capabilities which we propose to initially be discussed, and if found appropriate to be included in the relevant specifications listed above. The more relevant areas might be area 2 above, whether ANDSF or RAN rules are supported, and area 4 and 5 related to WLAN radio and backhaul parameters.

Conclusion 1 and 2:  We see no reason to include a confirmation message from the UE to the eNB as an indication of successful association.

Proposal 1:We propose that this functionality should either be fully based on Rel-12, with some enhanced steering commands from the eNB, or that from Rel-13 the functionality is only to be valid based on whether  the UE has traffic or not.

Proposal 2: We propose to have separate capability bits for bearer split and bearer switch option for LWA operation.
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