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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:
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
	Impact on BW used in RLM
Impact on bandwidth of CSI-RS for RLM with 60 kHz SCS in FR1 is identified. How to address that impact is FFS. Following options are discussed:
· [bookmark: _Hlk85649028]Option 1: Set BW of CSI-RS to 24 PRBs for 60 kHz SCS in FR1
· Option 2: Exclude 60 kHz SCS in FR1
· Option 3: other options are not precluded.
How to derive RLM evaluation period if impacted
· Proposal 1 (MTK): Support extending the lower bound of the evaluation period of 5G NR RedCap RLM requirement by two compared to the existing general 5G NR RLM requirements.
· Proposal 2 (Apple, Qualcomm): No need to extend the evaluation period.
· Proposal 3 (Nokia, Huawei, CMCC, Xiaomi, Oppo, Vivo, Ericsson): Further study needed.
Other impact on BFD hypothetical transmission parameters
· Option 1: Reuse the agreement from RLM hypothetical transmission parameters
· Option 2: No impact except BW change for CSI-RS based BFD with 60 kHz
· Option 3: Further study needed


Impact on bandwidth of CSI-RS for RLM with 60 kHz SCS in FR1 is identified. We suggest further evaluation by setting BW of CSI-RS to 24 PRBs for 60 kHz SCS in FR1, not just excluding 60KHz SCS in FR1. Based on this assumption, the corresponding accuracy requirement shall also be re-evaluated. Whether the existing measurement delay requirement needs to be revisited or not, can be decided based on the evaluation resultsd. And similar methods can be reused for BFD.
Proposal 1: For RLM in Redcap UE, set BW of CSI-RS to 24 PRBs for 60 kHz SCS in FR1.
Proposal 2: Re-evaluate the measurement accuracy and delay requirements based on the assumption of CSI-RS BW reduction.
BWP switching
	BWP switching:
RRM impact due to BWP switching 
· Option 1: RAN4 to further check if the exist BWP switching requirements could be reused for RedCap UE once RAN1 reached an agreement. Take into account following aspects:
· Only center frequency change/RF retuning across a bandwidth larger than its maximum UE bandwidth
· Option 2: the existing BWP switching requirements could be reused for RedCap UE.


After RRC connection is set up, RedCap UE can be configured with one or more dedicated DL/UL BWPs. The dedicated DL/UL BWPs shall be narrower than RedCap UE’s bandwidth. For UEs with light traffic, a narrow DL or UL BWP can be configured for the UE for the purpose of power saving. However, within a narrow BWP, the frequency diversity gain will lose thus the transmission performance would be degraded. Therefore, how to improve the transmission performance when the UE is configured with narrow DL/UL BWP shall be considered. In our view, one possible method is using BWP switching to get the frequency diversity gain. Redcap UE can switch its active BWP among multiple BWPs in a predefined pattern across a bandwidth larger than its maximum UE bandwidth.  
Currently, as specified in Table 8.6.2-1 of TS 38.133, BWP switching delay of 1-3ms is needed, including type 1an type 2. To facilitate such BWP switching mechanism, it is necessary to reduce the BWP switching delay and fast BWP switching. 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. 
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


Proposal 3: RAN4 to consider reduced BWP switch delay for the case only central frequency is changed among for the BWP of RedCap UE.
Regarding fast BWP switching for redcap UE could be supported from RAN1, RAN4 needs to evaluate the reduced delay requirements, especially for the case only the central frequency is changed among the BWP. A new type of requirements may be needed. If agreed, RAN4 needs to send LS to RAN1 and/or RAN2. 
Proposal 4: If new type of BWP switching delay was agreed, RAN4 needs to send LS to RAN1 and/or RAN2.
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 in Redcap UE, set BW of CSI-RS to 24 PRBs for 60 kHz SCS in FR1.
Proposal 2: Re-evaluate the measurement accuracy and delay requirements based on the assumption of CSI-RS BW reduction.
Proposal 3: RAN4 to consider reduced BWP switch delay for the case only central frequency is changed among for the BWP of RedCap UE.
Proposal 4: If new type of BWP switching delay was agreed, RAN4 needs to send LS to RAN1 and/or RAN2.
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