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1 Introduction
Rel-18 SI on further NR RedCap (reduced capability) UE complexity reduction [1] has completed study in RAN1 #110 meeting. In this contribution, the study outcome is discussed, and the potential scope for Rel-18 RedCap WI is suggested accordingly.
2 Discussion 
In [2], there summarize the study outcome in complexity reduction as well as coverage impact. In Table 1, we further summarize the evaluation results for the recommended complexity reduction schemes. Accordingly, the following observations can be obtained:

Observation 1: BW3 and PR3 are recommended for further down-selection because of the balanced trade-off in complexity reduction, coexistence impact and specification impact
Observation 2: Achievable complexity reduction by either BW3 or PR3 is within 10% w.r.t. Rel-17 RedCap UE
Observation 3: PR3 can provide more flexibility than BW3 by virtue of 20 MHz FFT (IFFT) size while achieving comparable complexity reduction

Observation 4: BW3 and PR3 both apply scheduling restriction on PDSCH/PUSCH, which can be utilized by 
20 MHz RedCap UEs for achieving power saving benefit
Table 1: Overview of SI outcome

	Complexity reduction scheme & Brief description
	Complexity reduction w.r.t R17 RedCap 
	Coexistence impact (coverage difference w.r.t. R17 RedCap)
	Spec. 
impact

	Recommended for down-selection in RAN#97-e

	BW3
	5MHz FFT (IFFT) only for 
PDSCH (PUSCH) 
	7.7% - 9.2%
	11 dB loss with 
SIB1 > 5MHz
	Low

	PR3
	20MHz FFT (IFFT); 
limit on total #RB of PDSCH (PUSCH) 
	6.6% - 9.8%
	11 dB loss with
SIB1 > 5MHz
	Low

	Minority support

	BW1
	5MHz FFT (IFFT) for all CHNs, including PBCH, PDCCH, PDSCH (PUSCH)
	11.3% - 14.8%
	11 / 9 / 5 dB loss with 
SIB1 / PDCCH CSS / PBCH > 5MHz 
	High

	PR1
	20MHz FFT (IFFT); 

relaxation of the constraint on #MIMO layer, modulation and scaling factor
	3.7% - 5.4%
	No loss
	Low

	Controversial

	PT1
	20MHz FFT (IFFT); double N1 (N2) for PDSCH (PUSCH) processing
	Extra ~1.7%
	No loss
	Low

	PT2
	20MHz FFT (IFFT); double Z1&Z2 for CSI processing and reporting
	Extra ~2%
	No loss
	Low


Given the insignificant complexity reduction by posing 5MHz limit to RedCap UE, allowing UE to perform 20MHz FFT (IFFT) is suggested to accommodate network scheduling flexibility and to enable the application to 20 MHz RedCap UEs for achieving UE power saving benefit 

Proposal 1: Select PR3 for NR RedCap UE complexity reduction
Proposal 2: Extend PR3 for 20 MHz RedCap UE as a scheduling restriction scheme that additionally provides UE power saving gains 
Regarding resolving the coexistence impact when SIB1 is configured >5MHz for legacy UE, exploiting the flexibility of 20 MHz FFT with PR3 to resolve the performance loss should be investigated. Since >5MHz SIB1 can be completely received and buffered with PR3, allowing more time/slots to accommodate the limited processing capability allows the Rel-18 UE to decode the complete SIB1 and achieve the same performance as Rel-17 RedCap UE. Consequently, the following proposal is suggested:

Proposal 3: Specify means to enable RedCap UE with PR3 scheme to process PDSCH of >5MHz RB span (e.g., SIB1) with more time/slot(s) allowed
The proposal below finally wraps up the above discussion:

Proposal 4: Consider the following scope for potential Rel-18 WI on RedCap UE evolution:
	For NR RedCap UE to realize further reduction in complexity and power consumption,
· Specify PR3 scheme for further NR RedCap UE complexity reduction 

· Extend PR3 for 20 MHz NR RedCap UE as a scheduling restriction scheme that additionally provides UE power saving gains
· Specify means to enable NR RedCap UE with PR3 scheme to process PDSCH of >5MHz RB span (e.g., SIB1) with more time/slot(s) allowed


3 Conclusion
In this contribution, the study outcome and the potential scope for Rel-18 RedCap evolution are discussed. In particular, the following observations and proposals are provided:

Observation 1: BW3 and PR3 are recommended for further down-selection because of the balanced trade-off in complexity reduction, coexistence impact and specification impact

Observation 2: Achievable complexity reduction by either BW3 or PR3 is within 10% w.r.t. Rel-17 RedCap UE

Observation 3: PR3 can provide more flexibility than BW3 by virtue of 20 MHz FFT (IFFT) size while achieving comparable complexity reduction
Observation 4: BW3 and PR3 both apply scheduling restriction on PDSCH/PUSCH, which can be utilized by 
20 MHz RedCap UEs for achieving power saving benefit
Table 1: Overview of SI outcome
	Complexity reduction scheme & Brief description
	Complexity reduction w.r.t R17 RedCap 
	Coexistence impact (coverage difference w.r.t. R17 RedCap)
	Spec. 
impact

	Recommended for down-selection in RAN#97-e

	BW3
	5MHz FFT (IFFT) only for 
PDSCH (PUSCH) 
	7.7% - 9.2%
	11 dB loss with 
SIB1 > 5MHz
	Low

	PR3
	20MHz FFT (IFFT); 
limit on total #RB of PDSCH (PUSCH) 
	6.6% - 9.8%
	11 dB loss with
SIB1 > 5MHz
	Low

	Minority support

	BW1
	5MHz FFT (IFFT) for all CHNs, including PBCH, PDCCH, PDSCH (PUSCH)
	11.3% - 14.8%
	11 / 9 / 5 dB loss with 
SIB1 / PDCCH CSS / PBCH > 5MHz 
	High

	PR1
	20MHz FFT (IFFT); 

relaxation of the constraint on #MIMO layer, modulation and scaling factor
	3.7% - 5.4%
	No loss
	Low

	Controversial

	PT1
	20MHz FFT (IFFT); double N1 (N2) for PDSCH (PUSCH) processing
	Extra ~1.7%
	No loss
	Low

	PT2
	20MHz FFT (IFFT); double Z1&Z2 for CSI processing and reporting
	Extra ~2%
	No loss
	Low




Proposal 1: Select PR3 for NR RedCap UE complexity reduction

Proposal 2: Extend PR3 for 20 MHz RedCap UE as a scheduling restriction scheme that additionally provides UE power saving gains

Proposal 3: Specify means to enable RedCap UE with PR3 scheme to process PDSCH of >5MHz RB span (e.g., SIB1) with more time/slot(s) allowed

Proposal 4: Consider the following scope for potential Rel-18 WI on RedCap UE evolution:
	For NR RedCap UE to realize further reduction in complexity and power consumption,

· Specify PR3 scheme for further NR RedCap UE complexity reduction 

· Extend PR3 for 20 MHz NR RedCap UE as a scheduling restriction scheme that additionally provides UE power saving gains
· Specify means to enable NR RedCap UE with PR3 scheme to process PDSCH of >5MHz RB span (e.g., SIB1) with more time/slot(s) allowed
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