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1 Introduction
In this contribution we look into control plane framework. The proposals are independent of user plane architecture. 
2. Discussion
Single WLAN AP aggregation

Dual connectivity involves a single MeNB and SeNB for a UE i.e. a single instance of X2 interface is supported between eNBs supporting MeNB and SeNB functionality for a single UE. Further, carrier aggregation within MeNB and SeNB is supported. 

During RAN2#89bis it was agreed to introduce a WLAN logical node (WLN) for aggregation with the eNB. However, it is not clear whether a single WLN or single WLAN AP be involved in aggregation. If a single WLN is involved then it is not clear if more than one WLAN AP can be involved in aggregation. In order to keep it simple, we propose that there is one WLAN AP involved in aggregation.
Proposal 1: For a UE, WLAN aggregation involves a single eNB and WLAN AP or WLN connected to a single WLAN AP.

Measurement framework

LTE RRM measurements are based on UE reporting cells in decreasing order of signal strength and eNB will decide to perform handover/carrier aggregation based on its policies (e.g. best cell or second best cell). If same model is extended to WLAN aggregation then UE shall report a list of WLAN APs in decreasing order of signal strength and additionally report WLAN channel utilisation and backhaul data rate as agreed in RAN2#89bis (see agreement below). eNB will then select the WLAN AP and perform aggregation. At the same time, eNB may get information over the WLN-eNB interface.
Proposal 2: UE provides WLAN AP relevant measurements and eNB selects WLAN AP for aggregation 
WLAN authentication

RAN2#89bis agreed that

	In LTE/WLAN aggregation downlink, PDCP PDUs are generated by the eNB PDCP entity and transferred to the UE PDCP entity via LTE RLC/MAC and/or the WLAN (adaptation layer, tunnelling and interface between eNB, WLAN function and UE is FFS)


It is clear that DL packets sent via WLAN will be ciphered in eNB PDCP and deciphered in UE PDCP layer. This applies to both the architecture options i.e. transfer via GTP tunnel or IP tunnel. Any breach in security will be detected at PDCP level and appropriate actions are already specified.
Further RAN2#89bis agreed that:

	The “WLAN logical node” (WLN) is connected to the eNB. Beyond this no other CN interfaces are specified or required for aggregation. 
(FFS: Authentication of the UE with WLAN (via the eNB or directly to the CN)


There are two options as listed above in our opinion for authentication/authorisation:
· UE connects to eNB and perform WLAN authentication/authorisation over either RRC/S1 or NAS
· UE connects to WLAN AP and WLAN AP send authentication request/response as data to eNB.

Both options require further work to be done. It is worth mentioning that there is no separate authentication/authorisation for carrier aggregation and aggregation is purely based on eNB configuration, radio conditions, and UE capability. The WLAN APs will be operator deployed and have no direct connection to the core network (i.e. connect via eNB) and eNB will keep some information about connected WLAN APs. We should therefore be careful to introduce such additional mechanism of authenticating and authorising for WLAN aggregation. 

Proposal 3: WLAN based authentication/authorisation is not necessary

WLN and eNB information exchange
As part of Rel-12 interworking solution, 36.300 states 

	E-UTRAN provides assistance parameters via broadcast and dedicated RRC signalling to the UE. The RAN assistance parameters may include E-UTRAN signal strength thresholds, WLAN channel utilization thresholds, WLAN backhaul data rate thresholds, WLAN signal strength thresholds and Offload Preference Indicator (OPI). E-UTRAN can also provide a list of WLAN identifiers to the UE via broadcast signalling.


Same information will be provided by the UE to eNB in RRM framework for aggregation and interworking enhancements as agreed in RAN2#89bis

	1
We extend the RRM measurement framework by adding WLAN measurement reporting. 

2
As baseline the measurement metrics defined in Rel-12 for RAN rules are supported for reporting
(This does not preclude direct provisioning of measurements from WLAN to eNB)


Observation 1: UE will report WLAN channel utilization, WLAN backhaul data rate, and WLAN signal strength for WLAN. Such information can be exchanged over WLN-eNB interface as well
Proposal 4: WLAN channel utilization, WLAN backhaul data rate, and WLAN signal strength shall be exchanged over WLN-eNB interface
Further, exchange of load information between MeNB and SeNB in rel-12 DC was found useful in order for MeNB to decide DC configuration and the split ratio (applicable to 3C only) and agreed by RAN2#89bis for both aggregation and interworking that

	RAN2 considers the interface for directly providing metrics such as BSS load from WLAN to eNB as beneficial (for the deployments where an interface is feasible) and suggests RAN3 to specify it as described in the WID


BSS Average Access Delay/BSS AC Access Delay as defined in [2] for MRJC states that a long BSS Average Access Delay/BSS AC Access Delay indicates that an incoming UE might not achieve a high QoE in that AP [2]. This information will be useful for eNB before eNB configures DC over WLAN AP. 
Also, since the interface will help identifying which WLAN AP nodes are active, it is useful to exchange WLAN identifiers and WLAN AP availability as defined in [2]. We therefore propose that: 
Proposal 5: RAN2 to discuss the need of following information between WLN and eNB:
· WLAN identifiers and WLAN AP availability

· BSS Average Access Delay / BSS AC Access Delay 
3. Conclusion

We propose RAN2 to discuss and agree on following observation and proposals
Proposal 1: For a UE, WLAN aggregation involves a single eNB and WLAN AP or WLN connected to a single WLAN AP.
Proposal 2: UE provides WLAN AP relevant measurements and eNB selects WLAN AP for aggregation
Proposal 3: WLAN based authentication/authorisation is not necessary

Observation 1: UE will report WLAN channel utilization, WLAN backhaul data rate, and WLAN signal strength for WLAN. Such information can be exchanged over WLN-eNB interface as well
Proposal 4: WLAN channel utilization, WLAN backhaul data rate, and WLAN signal strength shall be exchanged over WLN-eNB interface
Proposal 5: RAN2 to discuss the need of following information between WLN and eNB:
· WLAN identifiers and WLAN AP availability

· BSS Average Access Delay / BSS AC Access Delay 
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