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Introduction
A study item on NR based access to unlicensed spectrum has been concluded in RAN#82 plenary in December 2018  [1]. At the same time, a new WI has been approved on NR-U in 5 and 6 GHz [2] which involves RAN4. According to the WID, the RF and RRM core work will start from RAN4#90 (February 2019) and RAN4#90bis (April 2019), respectively. The core part of the WI is scheduled to be completed by RAN4#93 (November 2019).
In this contribution, we propose the RRM workplan for this WI. 
Scope of Rel-16 NR-U WI
According to the WID, following are the scope of this WI: 
========================
Scenarios
In line with NR development and in order to maximize the applicability of NR-based unlicensed access, the SI considered the following scenarios:
· [bookmark: _Hlk3280971]Scenario A: Carrier aggregation between licensed band NR (PCell) and NR-U (SCell) 
· NR-U SCell may have both DL and UL, or DL-only.
· Scenario B: Dual connectivity between licensed band LTE (PCell) and NR-U (PSCell)
· Scenario C: Stand-alone NR-U
· Scenario D: A stand-alone NR cell in unlicensed band and UL in licensed band
· Scenario E: Dual connectivity between licensed band NR  and NR-U 

All these scenarios are deemed to be of interest for different applications and/or use cases and were considered to be feasible as outlined in the TR (ref. 38.889). 
================================
According to the WID, following are the scope of this WI: 
· Core specifications for UE, gNB and RRM requirements [RAN4]: 
· Specify new unlicensed band(s) for the 5 GHz and 6 GHz frequency ranges (see Note 1). The band(s) definition should include DL only and UL/DL operation.
· Specify gNB and UE RF core requirements for the band(s) in the above frequency range, including a limited set of example band combinations (see Note 2). 
· Investigate the feasibility of increasing the number of usable PRBs for different numerologies and channel bandwidths in unlicensed bands, and if found feasible, specify such support.
· Specify RRM/RLM core requirements.
Note 1: The actual frequency range for specification can be further discussed based on regulatory updates in the US and Europe.
Note 2: The WI can be completed provided requirements for at least one band combination involving a new NR-U band is specified as long as it is in line with country-specific regulatory directives.
To summarize, the WI includes the following:
· New band(s) in 5 GHz and 6 GHz, 
· Feasibility of increasing spectrum utilization, 
· UE RF, BS RF, RRM and demodulation requirements for different SA/NSA scenarios.
Workplan for RF and RRM core part 
We propose the following workplan for NR-U RRM work in RAN4 
	Meeting
	RRM

	RAN4#90 Feb 2019
	RRM starts from RAN4#90bis meeting

	RAN4#90bis April 2019
	Discussions on
· Work plan for RRM core part
· Specification structure for 38.133 and 36.133 to capture requirements for scenario A-E
· Survey of required RRM requirements for NR-U work for different scenarios
Agreements on 
· Work plan for RRM core part
· Agree the list of RRM requirements to be worked on in this WI
· Agree TS 36.133 specification structure for NR-U
· Agree TS 38.133 specification structure for NR-U

	RAN4#91 May 2019
	Discussions on
· [bookmark: _Hlk3369518]Survey on latest agreements in RAN1 and RAN2 which will impact RRM core work
· Initial discussion on RRM requirements for NR-U serving frequency layers based on latest RAN1 and RAN2 agreements
· Discussion on RRM measurement capabilities for scenario A-C
· Discussions on idle mode requirements for scenario C (SA), e.g. 
· cell selection and reselection, 
· intra- and inter-frequency measurement capabilities,
·  interruptions to paging, etc.
· Discussions on new SA NR-U mobility requirements (e.g. 
· HO between NR-U cells and between NR-U and cells on licensed bands,
·  interruption times related to HO, 
· RRC reestablishment, RRC release with redirection, random access etc)
Agreements on 
· Technical aspects of RRM requirements for NR-U serving frequency layers
· Measurement capabilities for scenario A-C

	RAN4#92 Aug 2019
	Discussions on
· Survey on latest agreements in RAN1 and RAN2 which will impact RRM core work

· Further discussions on RRM requirements for NR-U serving frequency layers
· Initial discussion on RRM requirements for NR-U inter-frequency and interRAT layers
· Continue discussions related to idle mode 
· Continue discussions on SA mobility requirements for NR-U
· Discussion on RRM measurement capabilities for scenario D,E
Agreements on 
· Initial TS 38.133 CRs for NR-U serving frequency layers
· Draft CRs for Measurement capabilities for scenario A-C.

	RAN4#92bis Oct 2019
	Discussions on
· Further discussion on RRM requirements for NR-U inter-frequency and interRAT layers
Agreements on 
· Complete TS 38.133 CRs for NR-U serving frequency layers
· Initial TS 38.133 CRs for NR-U inter-frequency layers
· Initial TS 36.133 CRs for NR-U inter-RAT layers
· CRs for Measurement capabilities for scenario D, E

	RAN4#93 Nov 2019
	Discussions on
· Any remaining NR-U RRM technical topics
Agreements on 
· Complete TS 38.133 CRs for NR-U inter-frequency layers
· Complete TS 36.133 CRs for NR-U inter-RAT layers



Proposal-1: RAN4 to agree on the RRM workplan as presented in Section 3 of this contribution.
In the workplan, we propose to complete draft CRs for scenarios A-C before concluding on the requirements for scenario D and E. The main reason is that the work on scenarios D and E can be quite heavily based on the work for scenarios A-C since D and E both involve hybrid operation using licensed and unlicensed NR cells.
Conclusion
We propose the following:
Proposal-1: RAN4 to agree on the RF part of workplan as presented in Section 3 of this contribution.
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