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1 Introduction
A new Work Item of ‘RRM measurement gap enhancement in R17’ [1] has been approved in RANP #89 meeting. The objectives of this WI are duplicated as below,
	The following objective are considered in this WI:
(1) Pre-configured MG pattern(s) (fast MG configuration) [RAN4, RAN2] 
· RRM requirements for pre-configured MG pattern(s) [RAN4]
· Study requirements of the mechanisms of activation/deactivation of MG following a DCI or timer based BWP switch, e.g., per BWP MG configuration
· Specification of rules and UE behaviour for activation/deactivation of a MG following a DCI or timer based BWP switch
· Define measurement period requirements with pre-configured MG pattern(s) in the presence of one or more BWP switch per measurement period
· Specification of applicability of pre-configured MG pattern(s) [RAN4]
· Procedures and signaling for pre-configured MG pattern(s) [RAN2]
· Specification of protocol impacts of the mechanisms of activation/deactivation of MG following a DCI or timer based BWP switch, e.g., per BWP MG configuration based on RAN4 input
(2) Multiple concurrent and independent MG patterns [RAN4, RAN2]
· RRM requirements for concurrent and independent MG patterns [RAN4] 
· Define requirements for UE maximum number of concurrent and independent MG patterns active at any time
· Specification of requirements for multiple concurrent and independent MG patterns (MGL, MGRP) 
· Specification of requirements and UE behavior for proximity of MG instances in time, priority, and partial or full overlap of MG instances 
· Define the corresponding measurement requirements
· Specification of applicability of multiple concurrent and independent gap patterns [RAN4] 
· Procedures and signaling for simultaneous RRC (re-)configuration of one or more gap patterns [RAN2] 
· Specification of protocol impacts for multiple concurrent and independent MG patterns based on RAN4 input
(3) Network Controlled Small Gap (NCSG) specification [RAN4, RAN2]
· RRM requirements for NCSG [RAN4]
· Requirements for Visible Interruption Length (VIL) for different numerologies in FR1 and FR2 
· Specification of NCSG patterns, Measurement Length (ML), and Visible Interruption Repetition Period (VIRP)
· Requirements for DL reception and UL transmission during ML, before start VIL and after end VIL
· Measurement requirements with NCSG
· Specification of applicability of NCSG patterns [RAN4]
· Procedures and signaling for NCSG patterns [RAN2]
Notes:
· The joint requirements for objectives (1), (2) and (3) can be discussed in the WI stage after stabilizing individual requirements.
· The work on all objectives should consider UEs in RRC CONNECTED mode only. 
· The work includes EN-DC, NE-DC, NR-NR DC and standalone operations and includes both per-FR MG capable UE and per-UE MG capable UE.


In this contribution, we provide a work plan for new WI on RRM measurement gap enhancement in R17.
2 Work plan for R17 NR and MR-DC measurement gap enhancements 
In this meeting we will only focus on the work plan discussion as per chairman’s guidance. Thus RAN4 has 4 meetings for core part before RANP #93(September, 2021) and after that RAN4 has 3 meetings for performance part before RANP #95 (March 2022).

1) 3GPP RAN4 #97e meeting (November, 2020, Core part)
· Discussions on : 
· the work plan
· Agreements on:
·  Consensus on the work plan

2) 3GPP RAN4 #98e meeting (January, 2021, 1TU, Core part)
· Discussions on : 
· Pre-configured MG pattern(s)
· Initial discussion on the mechanisms of activation/deactivation of MG following a DCI or timer based BWP switch. 
· Initial discussion on applicability of pre-configured MG pattern(s). 
· [bookmark: _GoBack]Multiple concurrent and independent MG patterns
· Initial discussion on maximum number of concurrent and independent MG patterns active at any time. 
· Initial discussion on applicability of multiple concurrent and independent gap patterns. 
· Network Controlled Small Gap (NCSG) specification
· Initial discussion on NCSG design, including VIL, ML and VIRP, for different numerologies in FR1 and FR2.Agreements on:
· Technical aspects of RRM requirements of each objective 

3) 3GPP RAN4 #98b-e meeting (April, 2021, 1TU, Core part)
· Discussions on: 
· Pre-configured MG pattern(s)
· Further discussion on the mechanisms of activation/deactivation of MG following a DCI or timer based BWP switch. 
· Further discussion on applicability of pre-configured MG pattern(s). 
· Initial discussion on potential RRM impact.
· Multiple concurrent and independent MG patterns
· Further discussion on maximum number of concurrent and independent MG patterns active at any time. 
· Further discussion on applicability of multiple concurrent and independent gap patterns. 
· Initial discussion on potential RRM impact.
· Network Controlled Small Gap (NCSG) specification
· Further discussion on NCSG design, including VIL, ML and VIRP, for different numerologies in FR1 and FR2. 
· Initial discussion on potential RRM impact.Agreements on:
· Remaining technical aspects of RRM requirements of each objective

4) 3GPP RAN4 #99e meeting (May, 2021, 1TU, Core part)
· Discussions on:
· Pre-configured MG pattern(s)
· Further discussion on the mechanisms of activation/deactivation of MG following a DCI or timer based BWP switch. 
· Further discussion on applicability of pre-configured MG pattern(s). 
· Initial discussion on CR for corresponding RRM requirement.
· Multiple concurrent and independent MG patterns
· Further discussion on maximum number of concurrent and independent MG patterns active at any time. 
· Further discussion on applicability of multiple concurrent and independent gap patterns. 
· Initial discussion on CR for corresponding RRM requirement.
· Network Controlled Small Gap (NCSG) specification
· Further discussion on NCSG design, including VIL, ML and VIRP, for different numerologies in FR1 and FR2. 
· Initial discussion on CR for corresponding RRM requirement.Agreements on
· Conclusion on RRM impact.
· Initial draft CR(s) on TS38.133 and TS36.133
· LS to RAN2 on required signalling 

5) 3GPP RAN4 #100e meeting (August, 2021, 1TU, Core part)
· Discussion on:
· Pre-configured MG pattern(s)
· Further discuss on remaining open issues. 
· Further discuss and agree on CR for corresponding RRM requirement.
· Multiple concurrent and independent MG patterns
· Further discuss on remaining open issues 
· Further discuss and agree on CR for corresponding RRM requirement.
· Network Controlled Small Gap (NCSG) specification
· Further discuss on remaining open issues 
· Further discuss and agree on CR for corresponding RRM requirement.
· Agreements on
· Finalization on RRM requirement of each objective
· CR(s) on TS38.133, TS36.133    

6)  3GPP RAN4 #100bis meeting (October, 2021, 1TU, Performance part)
· Discussions on:
· Pre-configured MG pattern(s)
· Initial discussion on test cases design for agreed RRM core requirements.
· Multiple concurrent and independent MG patterns
· Initial discussion on test cases design for agreed RRM core requirements.
· Network Controlled Small Gap (NCSG) specification
· Initial discussion on test cases design for agreed RRM core requirements.
· Agreements on 
· Work split on CR responsible companies

7) 3GPP RAN4 #101 meeting (November, 2021, 1TU, Performance part)
· Discussions on:
· Pre-configured MG pattern(s)
· Further discussion on test cases design for agreed RRM core requirements. 
· Multiple concurrent and independent MG patterns
· Further discussion on test cases design for agreed RRM core requirements.
· Network Controlled Small Gap (NCSG) specification
· Further discussion on test cases design for agreed RRM core requirements.
· Agreements on:
· Initial draft CR(s) on test cases in TS38.133 

8) 3GPP RAN4 #102 meeting (February, 2022, 1TU, Performance part)
· Discussion on:
· Pre-configured MG pattern(s)
· Further discussion on test cases 
· Multiple concurrent and independent MG patterns
· Further discussion on test cases
· Network Controlled Small Gap (NCSG) specification
· Further discussion on test cases
· Agreements on:
· Finalization on test cases design
· Agree CR(s) on test cases in TS38.133 

Proposal 1: RAN4 to agree on the RRM workplan for “R17 NR and MR-DC measurement gap enhancements WI” as presented in this contribution.

3 Summary
In this contribution, we provided work plan for WI NR RRM measurement gap enhancement for approval. 
Proposal 1: RAN4 to agree on the RRM workplan for “R17 NR and MR-DC measurement gap enhancements WI” as presented in this contribution.
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