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1. Introduction
The latest version of WID[1] for RedCap is agreed in RANP #91 meeting, and RAN4 related are summarized as below, 
	· Specify support for the following UE complexity reduction features [RAN1, RAN2, RAN4]:
· Reduced maximum UE bandwidth:
· Maximum bandwidth of an FR1 RedCap UE during and after initial access is 20 MHz. 
· Maximum bandwidth of an FR2 RedCap UE during and after initial access is 100 MHz.
· Reduced minimum number of Rx branches:
· For frequency bands where a legacy NR UE is required to be equipped with a minimum of 2 Rx antenna ports, the minimum number of Rx branches supported by specification for a RedCap UE is 1. The specification also supports 2 Rx branches for a RedCap UE in these bands.
· [bookmark: _Hlk58502022][bookmark: _Hlk58574559]For frequency bands where a legacy NR UE (other than 2-Rx vehicular UE) is required to be equipped with a minimum of 4 Rx antenna ports, the minimum number of Rx branches supported by specification for a RedCap UE is 1. The specification also supports 2 Rx branches for a RedCap UE in these bands.
· A means shall be specified by which the gNB can know the number of Rx branches of the UE.
· Maximum number of DL MIMO layers:
· For a RedCap UE with 1 Rx branch, 1 DL MIMO layer is supported.
· For a RedCap UE with 2 Rx branches, 2 DL MIMO layers are supported.
· Relaxed maximum modulation order:
· Support of 256QAM in DL is optional (instead of mandatory) for an FR1 RedCap UE.
· No other relaxations of maximum modulation order are specified for a RedCap UE.
· Duplex operation:
· HD-FDD type A with the minimum specification impact (Note that FD-FDD and TDD are also supported.)
· Specify support for the following Extended DRX enhancements for RedCap UEs [RAN2, RAN3, RAN4]:
· Extended DRX for RRC Inactive and Idle with eDRX cycles up to 10.24 s, without using PTW and PH, and with common design (e.g. common set of eDRX values) between RRC Inactive and Idle
· Extended DRX for RRC Inactive and Idle with eDRX cycles up to 10485.76 s; the details of mechanisms and feasibility regarding maximum length of the extended DRX cycles for RRC Inactive and Idle need to be checked by SA2, CT1 and/or RAN4.
· RAN2 to decide which Node(s) configure eDRX in RRC_Idle and RRC_Inactive.
· RRM relaxations for neighbouring cells for RedCap devices: for RRC_Idle/Inactive/Connected, considering the alternatives identified in the RedCap SI:
· Study until RAN#92e, and, if agreed, specify RRM measurement relaxation criteria (where, for RRC_Idle/Inactive the Rel-16 mechanism is the baseline, and for RRC_Connected the mechanism reuses the Rel-16 RRM relaxation criteria from RRC_Idle/Inactive so as to maximize the commonality with Idle/Inactive UEs) [RAN2]
· Enabling/disabling of RRM relaxation should be under the network’s control. Specify both broadcast and dedicated signalling for enabling/disabling of RRM relaxation.
· After RAN#92e, if agreed in RAN2, specify RRM measurement relaxation [RAN4]
· No RRM relaxations are specified for the serving cell. 
· Specify RAN4 core requirements for the above. 



In this contribution we provide the preliminary analysis on the potential impact of RedCap feature to RRM requirement. 
2. Discussion
Since RRM relaxation would be discussed in RAN2 first, RAN4 shall wait the conclusions from RAN2 after RANP #92 meeting. Based on the RedCap scope, there might be five key features which would impact the RRM requirements, 
· 1Rx
· Reduced BW
· HD-FDD
· eDRX
· RRM relaxation (consider it after RANP #92)
Table 1. Preliminary RRM impacts based on RedCap features
	RRM requirements
	1Rx
	Reduce BW
	HD-FDD
	eDRX

	IDLE/inactive mode mobility
	1. Cell re-selection (cell evaluation, measurement, detection): FFS due to 1Rx
2. Ranking margin for re-selection (up to measurement accuracy):  FFS due to 1Rx
3. Measurement capability: Intra-frequency/Inter-frequency measurement/inter-RAT measurement: FFS due to RedCap capability/scope
	No impact
	No impact
	Cell evaluation, measurement, detection requirement based on eDRX.

	Handover
	HO requirement: FFS due to 1Rx
	No impact
	No impact
	No impact

	Reestablishment/redirect
	Reestablishment/redirect delay requirement: FFS due to 1Rx
	No impact
	No impact
	No impact

	RACH
	No impact
	No impact
	No impact
	No impact

	UE Tx timing, MTTD/ MRTD, timer accuracy, TA accuracy
	No impact
	No impact
	No impact
	No impact

	RLM
	1. Hypothetical PDCCH transmission parameter: FFS due to 1Rx
2. the SNR threshold setup in TCs: FFS due to 1Rx
	1. Hypothetical PDCCH transmission parameter: FFS due to reduced BW (Current hypothetical BW for CSI-RS is larger than 20MHz in 60kHz).

	Requirement applicability: FFS due to HD-FDD
	No impact

	Beam management (BFD/CBD/L1-RSRP)
	BFD:
1. Hypothetical PDCCH transmission parameter for BF: FFS due to 1Rx 
2. the SNR threshold setup in TCs: FFS due to 1Rx

CBD:
The evaluation period: FFS due to 1Rx


	BFD:
1. Hypothetical PDCCH transmission parameter for BF: FFS due to 1Rx 

L1-RSRP: 
The CSI-RS based L1-RSRP measurement: FFS due to reduced BW (current CSI-RS measurement BW is larger than 20MHz in 60kHz)
	Requirement applicability: FFS due to HD-FDD
	No impact

	Active BWP switching, active TCI switching, PL-RS switching
	BWP switching:
FFS due to the RedCap capability

Active TCI switching, PL-RS switching: FFS due to 1Rx(also based on discussion in proposal 2)

	No impact
	Requirement applicability of Active TCI switching and PL-RS switching:
FFS due to HD-FDD(also based on discussion in proposal 2)
	No impact

	Interruption 
	No impact
	No impact
	No impact
	No impact

	Measurement capability and cell identification/measurement delay in RRC connected mode, SFTD measurement,
	Measurement capability:
1. Intra-frequency/Inter-frequency/
Inter-RAT measurement: FFS due to RedCap capability/scope
2. Cell number, SSB number, and CSI-RS number to be monitored: FFS due to RedCap capability/scope

SSB based Cell identification/measurement delay: FFS due to 1 Rx

CSI-RS based L3 measurement delay:
FFS due to 1Rx (also based on discussion in proposal 2)

Other measurement requirement:
SFTD: FFS if it’s in the scope of not

	CSI-RS based L3 measurement delay:
FFS due to reduced BW(CSI-RS L3 minimum measurement BW assumption is larger than 20MHz in 60kHz). (also based on discussion in proposal 2)

	Requirement applicability: FFS due to HD-FDD
	No impact

	Measurement accuracy
	SSB and CSI-RS based measurement accuracy:
FFS due to 1Rx
	CSI-RS based measurement accuracy:
FFS due to reduced BW(CSI-RS L3 minimum measurement BW assumption is larger than 20MHz in 60kHz) (also based on discussion in proposal 2).
	Requirement applicability: FFS due to HD-FDD
	No impact



Proposal 1: RAN4 to consider the impacts based on table 1.
In RRM spec we have many R16 features there, e.g., NR-U, positioning, HST, CLI and etc, we suggest to define the RRM requirement of RedCap on top of R15 RRM as baseline, and for the R16 features with RedCap, RAN4 needs FFS case by case. 
Proposal 2: RAN4 defines new RRM requirement for RedCap UE based on R15 RRM requirements as baseline; and RAN4 needs FFS case by case on which R16 feature shall be considered in RRM requirement for RedCap UE.
3. Conclusion
In this contribution we provide the preliminary analysis on the potential impact of RedCap feature to RRM requirement. 
Proposal 1: RAN4 to consider the impacts based on table 1.
Proposal 2: RAN4 defines new RRM requirement for RedCap UE based on R15 RRM requirements as baseline; and RAN4 needs FFS case by case on which R16 feature shall be considered in RRM requirement for RedCap UE.
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