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Justification

The topics of interworking, integration and aggregation with non-3GPP technologies (primarily IEEE 802.11 – WLAN) have been discussed in RAN since Release-12 (in addition to multiple work and study items conducted in SA and CT groups on similar topics). This resulted in a number of technologies defined in RAN, SA and CT, with some examples being:

1. LTE-WLAN Aggregation (LWA)

2. LWIP (LTE/WLAN Radio Level Integration with IPsec Tunnel)
3. ANDSF (with Release-12 RAN assistance)

4. S2b etc.
Given that licensed spectrum remains limited and costly and data rate requirements for various applications are not expected to decrease, it is reasonable to assume that unlicensed spectrum in general and non-3GPP technologies in particular will remain important for operators as we define and implement NR.
Additionally, 3GPP and IEEE had a fruitful technical collaboration so far, which was further encouraged by RAN#73, based on a LS received from IEEE in RP-161804. IEEE, WBA and other Wi-Fi related organizations appear to be interested in working with 3GPP on non-3GPP topics. It appears beneficial to continue this collaboration in NR. 

This has been acknowledged with the following objective in the NR SI: “Interworking with non-3GPP systems” (RP-162469) and the related requirements in TR 38.913:
· 3GPP system shall support procedures for interworking with non 3GPP RATs.
· The next generation access network shall support interworking with WLAN. The number of solutions selected should be minimized.

Taking the above into account, we propose to approve a SI with the scope as outlined below.
4
Objective

The SI shall be conducted as follows:

1. Discussion to identify and conclude on requirements and use cases

2. Technical discussion on the proposed solutions targeting the identified use cases
3. Solution evaluation and down-selection

The objectives, as outlined below, are to evaluate and down-select NR/WLAN interworking, integration and aggregation solutions addressing the following requirements and use cases.

Requirements

1. WLAN APs deployed or controlled by operators and their partners
2. Support existing IEEE 802.11 technologies and bands, including 2.4GHz, 5GHz and 60GHz and new bands agreed by IEEE
3. Extensible to support future IEEE 802.11 technologies

4. Number of solutions standardized shall be minimized

5. Impact to existing WLAN infrastructure shall be minimized

6. User preferences shall take precedence over RAN control 
7. Under cellular coverage at the time of initiation/activation 
Use-cases
1. Co-located scenario - support WLAN AP(s) or AC(s) integrated into a gNB
2. Non-collocated scenario – support WLAN AP(s) or AC(s) connected to a gNB via a standardized interface

3. Residential deployment where user’s  home APs are used for integration/interworking
4. Enterprise deployment where enterprises use NR and WLAN to extend enterprise networks.
5. Cellular coverage enhancement scenario where UE moves out of cellular coverage after WLAN interworking/aggregation activation by RAN, but maintains connection to RAN via WLAN.

Objectives:

1. Study the use cases listed above

2. Study and evaluate NR/WLAN integration, interworking and aggregation solutions addressing the use cases

3. Evaluate and down-select the solutions

Solutions
As a starting point, solutions defined for LTE shall be used, specifically: LWA and LWIP. These solutions shall be evaluated in the context of the above requirements and use-cases, when applied to NR. Introduction of new solutions is not precluded. Ideally, a single RAN solution shall be defined.
Interaction with other WGs and SDOs

Collaboration with SA working groups may be needed and will be conducted based on LS exchange. Collaboration with IEEE is encouraged early on, in case these are enhancements identified, which need to be addressed by IEEE.
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Expected Output and Time scale

	New specifications {One line per specification. Create/delete lines as needed}

	Proposed Spec no. or series
	Type (see note 1) 
	Rapporteur(s)
(see note 2)
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	TR xy.qwe
	Study on NR/WLAN interworking, integration and aggregation
	Phuyal, Umesh, Intel Corporation, umesh.phuyal@intel.com
	RAN#78
	RAN#79
	


Note 1:
Only TSs may contain normative provisions. Study Items shall create or impact only TRs.
"Internal TR" is intended for 3GPP internal use only whereas "External TR" may be transposed by OPs.

Note 2:
The first listed Rapporteur is the specification primary Rapporteur. Secondary Rapporteur(s) are possible for particular aspect(s) of the TS/TR. In this case, their responsibility has to be provided as "Remarks".
	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
	Target completion plenary#

	
	
	


6
Work item Rapporteur(s)

Phuyal, Umesh, Intel Corporation, umesh.phuyal@intel.com
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Work item leadership


RAN WG2
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Aspects that involve other WGs
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