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1. Introduction
RAN2 is currently discussing deployment scenarios to be captured in the RAN2 TR for NR. In the corresponding email discussion [93bis#23] [1], companies have brought forward some proposals to include WLAN-NR interworking scenarios. 
In this contribution, we provide more details on these scenarios along with TP to be captured in the RAN2 TR. 

2. Discussion

2.1 General
RAN2 is currently discussing deployment scenarios to be captured in the RAN2 TR for NR. In the corresponding email discussion [93bis#23] [1], companies have brought forward some proposals to include WLAN-NR interworking scenarios. Similar discussions are currently happening in RAN3 and SA2 as well for defining interfaces and so on. Below we provide more details on the deployment scenarios for discussion in RAN2 and provide a text proposal for the RAN2 TR. 

2.2 Interface of NR to non-3GPP RAT
According to the RAN NR WID [2], the NR shall support interworking with non-3GPP access. Additionally, SA2 TR 23.799 lists WLAN access as one of the supported non-3GPP RATs ([3] clause 4.1). In the context of interworking with IEEE 802.11 technologies (aka WLAN), there are two deployment scenarios at high level: (1) WLAN under umbrella cellular coverage and (2) WLAN without umbrella cellular coverage.
2.2.1 WLAN under umbrella cellular coverage 

This case can be considered as extension of LWA-based architecture for NR as LWA assumes that WLAN is under umbrella LTE coverage. Therefore, even though all options for such interworking are open, at least for the high level architecture it is reasonable to assume LWA as a starting point, where WLAN AP is always under NR coverage and is connected to NR base station via a new interface which can be an evolved Xw.
2.2.2 WLAN without umbrella cellular coverage  
There is also an interest to support interworking with WLAN even without umbrella cellular coverage. This option would also address SA requirement of access agnostic NextGen core. 

This case would mean that there is no direct cellular coverage from NR base station; however NR-WLAN interworking is possible. Example use-cases include WLAN hotspots around cell edge where NR-WLAN interworking session is already in progress but the UE moved out of cellular NR coverage, or operator deployed WLAN serving as NR coverage extender in cellular coverage holes.   
2.3 Potential CN connections for NR-WLAN interworking
To cover the deployment scenarios described above we propose to add the following deployment scenarios in the TR for NR-WLAN interworking. 
Scenario y.1:

WLAN connected to NextGen Core through NR

Scenario y.2:

WLAN connected directly to NextGen Core
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Figure 1: Scenarios y.1 and y.2 - WLAN connected to NextGen Core through NR and WLAN connected directly to NextGen Core 
2.3.1 Control and user plane

As at least some of these options require SA2 work which may or may not be in the current SA2 scope, some of these options must be left FFS and shall be discussed in the joint RAN3, RAN2 and SA2 meeting. Therefore, from RAN2 perspective, below we try to analyze which interfaces shall support user plane, control plane or both.
For scenario y.1, the NR <--> NextGen Core interface supports both control and user plane according to the SA2 TR 23.799. Only UP is supported between the NR and WLAN; the CP is terminated at NR. The interface between the NR and WLAN can be similar to/based on (evolved) Xw.
For scenario y.2, the WLAN <--> NextGen Core interface needs to support both control and user plane. 
We provide a text proposal for inclusion in the RAN2 TR for NR in Annex A capturing the above NR-WLAN interworking scenarios.

Proposal 1. Include TP from Annex A for NR-WLAN interworking deployment scenarios in RAN2 TR for NR. 

3. Conclusions and Proposals

As discussed above, and based on inputs from various companies, we conclude that NR-WLAN interworking deployment scenarios should be studied by RAN2 and therefore propose to include these scenarios to RAN2 TR.
Proposal 1.
Include TP from Annex A for NR-WLAN interworking deployment scenarios in RAN2 TR for NR.


4. References
[1] R2-163399, Summary of email discussion [93bis#23][NR] Deployment scenarios
[2] RP-160671, New SID Proposal: Study on New Radio Access Technology
[3] TR 23.799, Study on Architecture for Next Generation System (Release 14), V0.4.0, Apr 2016.
Annex A: Text Proposal for RAN2 TR for NR
X.Y Potential CN connections for NR-WLAN interworking

The following two scenarios in terms of the CN connection are possible for NR-WLAN interworking.

Scenario y.1:

WLAN connected to NextGen Core through NR

Scenario y.2:

WLAN connected directly to NextGen Core
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Figure X.Y-1: Scenarios y.1 and y.2 - WLAN connected to NextGen Core through NR and WLAN connected directly to NextGen Core
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