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1
Introduction
In RAN#73 [1] the RAN plenary agreed that until March 2017 no detailed design decisions related to items including interworking with non-3gpp systems will be made. However, the work can still continue offline and the proposals in this contribution attempt to further the work on NR-WLAN interworking offline.
The discussion for NR-WLAN interworking in RAN2#95 and RAN3#93 has centred on the type of interworking solutions that should be studied [2]. 
RAN3#93 agreed on the inclusion of two NR-WLAN architecture options to TR 38.801, v0.4.0 section 15. This contribution aims to add further detail on those options, which in their present state could be interpreted to equally represent any of LTE-WLAN interworking solutions standardized in 3gpp releases 12 and 13, and now applied to NR-WLAN interworking.

We note that the scenario of WLAN interworking with NR was agreed in RAN2#94, with some further clarifications needed from SA2 on whether WLAN would be allowed to be directly connected to NG core, which was realized to be  SA2 matter and not really in the scope  of  RAN2 nor RAN3.

2
NR –WLAN interworking Considerations 
2.1
LTE-WLAN aggregation/interworking
During the study of the LTE-WLAN aggregation and interworking in Rel-13 RAN2 and RAN3  considered three primary options: the use of RAN-controlled WLAN interworking (RCLWI), the use of LTE aggregation with legacy WLAN (LWIP), and the use of LTE-WLAN aggregation via a 3GPP-defined “WLAN termination” ( “WT”). The first option was introduced as a simple continuation of earlier Rel-12 work with more network control, while the other options explored LTE-WLAN aggregation for different deployment options. We consider each of these options below.

2.2
NR-WLAN interworking (“RCLWI”-like)
Interworking with WLAN (“RCLWI”-like): Extending RCLWI-like solution for NR-WLAN interworking may not be necessary assuming that NR-WLAN aggregation techniques are available since they can also provide interworking via the aggregation. Since we believe the aggregation options would be beneficial to be studied for the NR-WLAN aggregation, those could also be used for NR-WLAN interworking.

Observation 1: Aggregation of NR and WLAN may also serve as an interworking solution.
Proposal 1: NR-WLAN interworking should be addressed via NR-WLAN aggregation. 

We consider the two aggregation options more closely in the context of NR:

2.3
NR-WLAN interworking with legacy WLAN (“LWIP”-like)
Interworking with legacy WLAN (“LWIP”-like):  Here we understand “legacy WLAN” as WLAN equipment operating unaware of 3GPP specifications. This solution has the advantages of allowing the use of an installed WLAN network, and working without a 3GPP-defined WLAN network element (e.g. NR WT). While the network interface between NR and WLAN is still relevant, it can be left up to network implementation as it would rely on traffic delivery in a tunnel between the NR and WLAN networks. In this solution a SeGW is necessary between the gNB and the WLAN. The network architecture of this option is depicted in Figure 2 below. 
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Figure 2: Network interfaces involved in NR interworking with legacy WLAN.
2.4
NR-WLAN interworking with WLAN termination (“LWA”-like)

Interworking with a WLAN entity specified by RAN2 and RAN3  (“LWA”-like): This option defines  a specified network entity, which may enable  defining network-based flow control and related information exchange or controlling QoS or mobility also in the WLAN network.  The network architecture for this option is depicted in Figure 3 below.
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Figure 3: Network interfacing between NR interworking with a 3GPP-defined WLAN termination point 
2.5
Way forward with NR-WLAN interworking solutions
Both of above solutions have their advantages due to their differing requirements on the network, making them suitable to different deployment scenarios. However, it would be better to at least attempt to align the framework in 3GPP in order to simplify implementation and specification work, so we think it would be preferable to have a single solution that combines the features of both solutions and is applicable to both of the above architecture options for NR-WLAN interworking.
Proposal 2: NR-WLAN interworking study should aim at a single solution that works for both NR-WLAN aggregation and NR-WLAN interworking. 

Proposal 3: The solution for NR-WLAN interworking shall support both of the deployments addressed by the LWA-like and LWIP-like solutions in LTE-WLAN aggregation/interworking. 

3
Conclusions 

We have observed that aggregation of NR and WLAN may also serve as an interworking solution. Based on this, we would like to propose:

1) NR-WLAN interworking should be addressed via NR-WLAN aggregation. 

2) NR-WLAN interworking study should aim at a single solution that works for both NR-WLAN aggregation and NR-WLAN interworking.
3) The solution for NR-WLAN interworking shall support both of the deployments addressed by the LWA-like and LWIP-like solutions in LTE-WLAN aggregation/interworking.

The above is reflected in the text proposal below that should be included in the TR once the discussion on the WLAN-NR interworking is reopened.
4
Text Proposal for 38.801

	*********First change**********


Section 15 Interworking with non-3GPP systems

NR-WLAN interworking should support both deployments that require no modifications to the deployed WLAN nodes and deployments where a 3GPP-defined WLAN termination is being used.

A single solution framework should be designed for NR-WLAN aggregation and NR-WLAN interworking, supporting both of the required deployment types. 
	*********Remaining text not changed**********
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