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Introduction
As specified in the WID [1], the following UE complexity reduction features are to be considered for reduced capability NR devices: Reduced maximum UE bandwidth, Reduced minimum number of Rx branches, Maximum number of DL MIMO layers, Relaxed maximum modulation order, 	Duplex operation. A WF [2] was approved in last RAN4 meeting on RRM impact from UE complexity reduction for Redcap UE. 
In this document, we provide our views on RRM impact (e.g., Signaling characteristics) from UE complexity reduction, including RLM, BFD and BWP switching.
Discussion
RLM & BFD
	Agreements：
RAN4 to not introduce requirements for 60 kHz SCS in FR1 for RedCap RLM requirements.
The evaluation period of SSB/CSI-RS based SINR is not extended for RLM Qin and Qout for RedCap UE with 2 Rx
How to derive RLM evaluation period if impacted
· Option 1: No need to extend the Qin evaluation period for RLM
· Option 2: The measurement period of CSI-RS based SINR is extended by factor M to guarantee accuracy for RLM Qin for RedCap UE with 1 Rx, where M is FFS (M ≥ 1).
Enhancements to hypothetical PDCCH parameters for RLM
Companies are encouraged to provide PDCCH simulation results according to R4-2120386.


As agreed for SSB based L3 measurement with 1 Rx, there is no need to increase the sample number while the lower bound of measurement delay could be extended for longer duty cycle (similar to the method used for LTE cat1-bis).
The similar logic can be used for RLM and BFD evaluation period. For longer SSB/CSI-RS periodicity or DRX cycle length, the lower bound can be extended as well.
Table 8.1.2.2-1: Evaluation period TEvaluate_out_SSB and TEvaluate_in_SSB for FR1
	[bookmark: _Hlk513850563]Configuration
	TEvaluate_out_SSB (ms) 
	TEvaluate_in_SSB (ms) 

	no DRX
	Max(200, Ceil(10  P)  TSSB)
	Max(100, Ceil(5  P)  TSSB)

	DRX cycle≤320ms
	Max(200, Ceil(15  P)  Max(TDRX,TSSB))
	Max(100, Ceil(7.5  P)  Max(TDRX,TSSB))

	DRX cycle>320ms
	Ceil(10  P)  TDRX
	Ceil(5  P)  TDRX

	NOTE:	TSSB is the periodicity of the SSB configured for RLM. TDRX is the DRX cycle length.
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BWP switching
	Define new BWP switching delay when only center-frequency is changed 
BWP switching delay when only center-frequency is changed 
· Option 1: Reuse legacy BWP switching delay
· Option 2: Define new BWP switching delay when only center-frequency is changed.
· Companies are encouraged to bring analysis on impact on RedCap UE complexity and feasible switching delays
Applicability of existing BWP switching delay 
The existing active BWP switching delay defined in section 8.6 shall apply also for redcap UE for case 1)?
Applicability of existing scheduling restriction during active BWP switching delay 
The existing scheduling restriction requirements during the active BWP switching delay defined in section 8.6 shall apply also for redcap UE.


RAN1 is discussing fast BWP switching to get the frequency diversity gain when Redcap UE switches its active BWP among multiple BWPs in a predefined pattern across a bandwidth larger than its maximum UE bandwidth. If the delay of 1-3ms applied, it is hard to get the benefit of such BWP switch and frequency diversity gain. 
Whether to reduce the BWP switching delay needs to be evaluated in RAN4. We can recognize there may exist some margin in BWP switching delay. If the bandwidth, the subcarrier spacing and other baseband parameter are all kept consistent among the BWPs and only the central frequency is changed, the BWP switching delay can be expected to be reduced at least for intra-band operation. 
However, some companies think this issue is an optimization for redcap UE or legacy UE, which are not such urgent. We can also compromise to follow legacy BWP switching delay in R17, leaving it to further study in R18. 
Table 1 RF retuning time under different conditions
	Scenarios
	RF retuning time
	Corresponding number of symbols（Normal CP）

	
	
	Subcarrier spacing =30kHz
	Subcarrier spacing =60kHz

	Intra-band operation
	Center frequency unchanged, only the bandwidth changed.
	20 µs
	~1 symbols
	~2 symbols

	
	Center frequency changed
	50-200 µs
	~2-6 symbols
	~3-12 symbols

	Inter-band operation
	900 µs
	~26 symbols
	~51 symbols



Observation 1: The optimization of BWP switch delay for the case only BWP central frequency is changed among a wider bandwidth can be beneficial to get frequency diversity gain for RedCap UE.
Proposal 2: RAN4 can agree to reuse legacy BWP switching delay in R17, leaving the optimization to R18.
Conclusion
In this document, we provide our views on RRM impact (e.g., Signalling characteristics) on UE complexity reduction features for Redcap UE.
Proposal 1: For RLM and BFD evaluation period, no need to increase the sample number while the lower bound of measurement delay could be extended in case of longer duty cycle for RedCap UE with 1 Rx.
Observation 1: The optimization of BWP switch delay for the case only BWP central frequency is changed among a wider bandwidth can be beneficial to get frequency diversity gain for RedCap UE.
Proposal 2: RAN4 can agree to reuse legacy BWP switching delay in R17, leaving the optimization to R18.
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