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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 multiple concurrent and independent MG patterns are duplicated as below,
	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
Notes:
· 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 our view on pre-configured MG pattern for RRM measurement gap enhancement in R17.
2 Discussion 
According to Work Plan, we focus on these 2 issues for multiple concurrent and independent MG patterns in this meeting.
· [bookmark: OLE_LINK5][bookmark: OLE_LINK6]Initial discussion on maximum number of concurrent and independent MG patterns active at any time. 
· [bookmark: OLE_LINK3][bookmark: OLE_LINK4]Initial discussion on applicability of multiple concurrent and independent gap patterns. 
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]The concurrent and independent MG patterns include：Per UE gap, Per FR1/FR2 gap and Per BWP gap as pre-configured MG. 
In current release，for NR SA and NR-DC，at most 1 NR gap pattern is allowed for UE if configured with per UE gap，or at most 2 NR gap pattern is allowed for UE if configured with per FR1 and FR2 gap. Assuming RAN4 agreed on pre-configured BWP MG configuration，the maximum number of concurrent and independent MG patterns UE can support also depends on how many simultaneous activated BWPs for different carriers are allowed. At least, current MG patterns can be reused for all concurrent and independent MG patterns. 
Observation 1: Current MG patterns can be reused for all concurrent and independent MG patterns.
Assuming only one active BWP is allowed for 1 carrier and 1 gap pattern pre-configured for each UE active BWP, the maximum number of concurrent and independent MG patterns active at any time corresponds to the maximum number of simultaneous activated BWPs，which is at least related to UE capability of DL CA and supporting maximum number of measurement engines.
For example, from current specification and operators’ demands, NR UE can at most support 5 DL CCs from 5 bands in CA mode, which means at most 5 active BWP can simultaneously work for all 5 DL carriers. If all these 5 active BWP can be used for per-configured MG, then at most 5 concurrent MG patterns can be configured for UE. 
Observation 2: At most 5 pre-configured MG patterns are commonly considered for UE.
However, considering UE implementation, most of UE RF chains in FR1 can be correlative where corresponds to LB, MB and HB, usually sharing the same RFIC. In addition, for both FR1 and FR2, the simultaneous measurement on multiple carriers are also confined to simultaneous RF and baseband processing capabilities, e.g., 2 measurement engines were assumed for Rel-15 and Rel-16 mobility measurement. 
Proposal 1: The maximum number of concurrent and independent MG patterns active at any time subjects to UE capabilities of DL CA and maximum number of measurement engines.
Thus we think the expected performance gain could not be achieved if too many independent MG patterns were configured or required for UE. It needs a compromise that 2 additional gap patterns via per BWP configuration can be supported expect per UE gap and per FR gap. Especially if UE was configured with both gapFR1 and gapFR2, additional 1 gap patterns via BWP configuration can be supported.
In other words, UE supports at most 3 concurrent and independent MG patterns active at any time. Once the measurement capability on multiple CCs was improved, the corresponding maximum number of concurrent and independent MG patterns can be increased. Besides, for EN-DC and NE-DC, UE shall satisfy the similar restriction and max number of active MG patterns.
Proposal 2: Define 3 as the maximum number of concurrent and independent MG patterns active at any time. 
The intention of introducing concurrent and independent MG patterns is to improve the efficiency of measurement and throughput. Additional MG are usually assumed to be supplement for those of per UE or per FR gap. 
[bookmark: _Hlk61638326]For example, network can configure the most common used MGRP, e.g., 40ms and 80ms for per UE/FR gap. And additional per BWP gap with a shorter MGL and longer MGRP can be expected for efficient measurement. 
Proposal 3: Additional MG are usually assumed to be supplement for those of per UE or per FR gap.
3 Summary
In this contribution, we provided our views on concurrent and independent MG patterns for WI NR RRM measurement gap enhancement. 
Observation 1: Current MG patterns can be reused for all concurrent and independent MG patterns.
Observation 2: At most 5 pre-configured MG patterns are commonly considered for UE.
Proposal 1: The maximum number of concurrent and independent MG patterns active at any time subjects to UE capabilities of DL CA and maximum number of measurement engines.
Proposal 2: Define 3 as the maximum number of concurrent and independent MG patterns active at any time. 
[bookmark: _GoBack]Proposal 3: Additional MG are usually assumed to be supplement for those of per UE or per FR gap.
References
[bookmark: _Hlk51315259][1] RP-202119, “New WI Proposal on NR MG enhancements”, Intel Corporation, MediaTek Inc., RANP #89 meeting
[bookmark: OLE_LINK12][bookmark: OLE_LINK13][2] R4-2017266, “Work plan of R17 NR and MR-DC measurement gap enhancements WI”, MediaTek inc., Intel Corporation, RAN4 #87 meeting

