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1. Introduction
In last RAN4 meeting, the signalling characteristics requirement for RedCap has been discussed and the conclusions were captured in the WF[1]. 
In this contribution, we further discuss the signalling characteristics requirement for RedCap reduced capability.
2. Signalling characteristics requirement for RedCap reduced capability
The open issues for RLM/BFD/CBD were:
	RLM
In section 5.1.1, it was agreed that lower bound in RLM evaluation period is extended. How much to extend:
If lower bound is extended for RLM evaluation period, how much to extend: 
· Option 1 (MTK): By factor 2

BFD
SSB-based based BFD: evaluation period
· Option 1 (Apple, vivo, Oppo, HW, E///, QC): No need to extend the evaluation period for BFD in FR1 and FR2.
· Option 2 (MTK): Follow the agreements from RLM.
NOTE: It is unclear from option 2 whether it refers to the corresponding agreement from RLM Qin or Qout.
CSI-RS-based BFD: evaluation period
· Option 1 (Apple, vivo, Oppo, HW, E///, QC): No need to extend the evaluation period for BFD for FR1 and FR2.
· Option 2 (MTK): Follow the agreements from RLM.
NOTE: It is unclear from option 2 whether it refers to the corresponding agreement from RLM Qin or Qout.

CBD
SSB-based CBD: evaluation period 
· For RedCap UE with 1Rx, SSB-based L1-RSRP measurement period can be unchanged for both FR1. 
· It is FFS for FR2.

CSI-based CBD: evaluation period 
· For RedCap UE with 1Rx, CSI-RS-based L1-RSRP measurement period can be unchanged for both FR1. 
· It is FFS for FR2.



2.1 Evaluation period for RLM/BFD/CBD
In last meeting, since the RAN4 agreed to double the evaluation period for Qout for RLM, we could also compromise to double the BFD evaluation period like OOS in RLM although our original proposal is to not change the evaluation period for both RLM and BFD.
Proposal 1: For RedCap UE with 1Rx, to follow the OOS evaluation period of RLM, RAN4 to double the evaluation period for SSB based and CSI-RS based BFD in both FR1 and FR2.
On the other hand, if the RLM OOS evaluation period has been doubled, it makes sense to also double the lower bound of RLM OOS evaluation period, i.e., extension factor=2.
Proposal 2: For RedCap UE with 1Rx, RAN4 to double the lower bound for SSB based and CSI-RS based RLM OOS evaluation period in both FR1 and FR2.
For CBD, no need to revisit evaluation period due to 1Rx. (Using 1Rx is to save power for redcap, but extension of evolution period would defeat such power saving benefit.)
Proposal 3: For RedCap UE with 1Rx, no need to extend the evaluation period for SSB based and CSI-RS based CBD in both FR1 and FR2. 
2.2 SSB based and CSI-RSRP based L1-RSRP measurement 
The remaining issues for L1-RSRP measurement are:
	SSB-based L1-RSRP: absolute accuracy with measurement restriction in FR1
· Option 3 (HW, E///, vivo, Apple, MTK):
· relaxed by 3 dB when 1Rx is used compared with the legacy UE.
· Option 2 (Nokia, E///):
· relaxed by 2.5dB when 1Rx is used compared with the legacy UE.
SSB-based L1-RSRP: relative accuracy with measurement restriction in FR1
· Option 1 (Apple, HW, E///):
· Relax the relative L1-RSRP accuracy by 3dB
· Option 2 (MTK):
· Relaxed by 2 dB when 1Rx is used compared with the legacy UE.
SSB-based L1-RSRP: absolute accuracy with measurement restriction in FR2
· Option 2 (vivo, E///, Apple, Nokia):
· Relaxed by 2 dB when 1Rx is used compared with the legacy UE.
· Option 3 (HW, E///, vivo, Nokia, Apple, MTK):
· relaxed by 3 dB when 1Rx is used compared with the legacy UE.
SSB-based L1-RSRP: relative accuracy with measurement restriction in FR2
· Option 1 (Apple, E///, Nokia):
· Relax the current relative accuracy by 1dB
· Option 2 (HW):
· Relaxation by more than 1dB
· Option 3 (MTK):
· Relaxed by 2 dB when 1Rx is used compared with the legacy UE.
CSI-RS based L1-RSRP: absolute accuracy with measurement restriction in FR1
· Option 3 (HW, E///, vivo, Nokia, Apple, MTK):
· relaxed by 3 dB when 1Rx is used compared with the legacy UE.
Note: Although there is consensus on the exact value, the decision is postponed due to request from 1 company.
CSI-RS based L1-RSRP: absolute accuracy with measurement restriction in FR2
· Option 2 (vivo, Apple, Ericsson, Nokia):
· Relaxed by 2 dB when 1Rx is used compared with the legacy UE.
· Option 3 (HW, MTK):
· relaxed by 3 dB when 1Rx is used compared with the legacy UE.

CSI-RS based L1-RSRP: relative accuracy with measurement restriction in FR2
· Option 1 (Apple, E///, Nokia):
· Relax the current relative accuracy by 1dB
· Option 2 (HW):
· Relaxation by more than 1dB
· Option 2a (MTK): 
· Relaxed by 2 dB when 1Rx is used compared with the legacy UE.



Regarding the CSI-RS/SSB based L1-RSRP measurement delay, we think one shot is a baseline assumption for such beam measurement requirement in R15, so we propose to not change the CSI-RS/SSB based L1-RSRP measurement delay requirement for both FR1 and FR2. However, the L1-RSRP measurement accuracy needs to be revisited.
Proposal 4: For RedCap UE with 1Rx, SSB-based L1-RSRP measurement period can be unchanged for both FR1 and FR2.
Proposal 5: For RedCap UE with 1Rx, CSI-RS-based L1-RSRP measurement period can be unchanged for both FR1 and FR2.
Based on the simulation assumption in R4-2115362, we perform the LLS on SSB based L1-RSRP with 1 sample under SNR=-3dB for both 1Rx and 2Rx, duplicated as followings.
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Comparing the simulation results between 1Rx and 2Rx, we can observe that:
Delta = 2.6dB for FR1 (RSRP error for 1Rx is 4.6dB and for 2Rx is 1.8dB)
Delta = 0.8dB for FR2 (RSRP error for 1Rx is 2.4dB and for 2Rx is 1.6dB)
Due to the last meeting discussion, we could compromise to relax 2dB for FR2 L1-RSRP absolute accuracy, and therefore the same margin shall be added to relative L1-RSRP.
Proposal 6: the SSB-based and CSI-RS-based L1-RSRP measurement accuracy requirement shall be defined:
· For FR1 RedCap with 1Rx
· Relax the current absolute L1-RSRP accuracy by 3dB  
· Relax the current relative L1-RSRP accuracy by 3dB
· For FR2 RedCap with 1Rx
· Relax the current absolute L1-RSRP accuracy by 2dB  
· Relax the current relative L1-RSRP accuracy by 2dB
3. Conclusion
In this contribution, we further discuss the signalling characteristics requirement for RedCap reduced capability.

Proposal 1: For RedCap UE with 1Rx, to follow the OOS evaluation period of RLM, RAN4 to double the evaluation period for SSB based and CSI-RS based BFD in both FR1 and FR2.
Proposal 2: For RedCap UE with 1Rx, RAN4 to double the lower bound for SSB based and CSI-RS based RLM OOS evaluation period in both FR1 and FR2.
Proposal 3: For RedCap UE with 1Rx, no need to extend the evaluation period for SSB based and CSI-RS based CBD in both FR1 and FR2. 
Proposal 4: For RedCap UE with 1Rx, SSB-based L1-RSRP measurement period can be unchanged for both FR1 and FR2.
Proposal 5: For RedCap UE with 1Rx, CSI-RS-based L1-RSRP measurement period can be unchanged for both FR1 and FR2.
Proposal 6: the SSB-based and CSI-RS-based L1-RSRP measurement accuracy requirement shall be defined:
· For FR1 RedCap with 1Rx
· Relax the current absolute L1-RSRP accuracy by 3dB  
· Relax the current relative L1-RSRP accuracy by 3dB
· For FR2 RedCap with 1Rx
· Relax the current absolute L1-RSRP accuracy by 2dB  
· Relax the current relative L1-RSRP accuracy by 2dB
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