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Introduction
The RedCap WID [1] defines among its objectives the specification of support for UEs with reduced maximum UE bandwidth and reduced minimum number of Rx branches, which impacts on the UE performance. Since these assumptions are different from the ones used on the definition of the RRM requirements for NR UEs, RAN4 is currently working on defining requirements for RedCap UEs. In RAN4 #100e, the simulation assumptions for RLM and BFD requirements were agreed in [2], and in RAN4 #101e , #101bis-e, and RAN4 #102 companies brought the simulation results.
In this document, we continue the discussions of the RLM and BFD requirements for RedCap UEs, based on the open issues from RAN4 #102e, listed below:
	Open issues on ‘Signaling characteristics’ 
0. BFD
SSB-based based BFD: evaluation period for FR1 and FR2
· Option 1 (HW, E///, OPPO, Nokia, vivo): No need to extend the evaluation period for BFD compared to legacy evaluation period.
· Option 2 (Apple, MTK, QC): Set SSB based BFD evaluation period to be extended by a factor of 2 (10 samples) for 1Rx UE.
0. CBD including L1-RSRP measurements
0. Sub-topic 4-3 CBD including L1-RSRP measurements
Whether relaxed L1-RSRP requirements applies to both intra- and inter-frequency
FFS: The relaxed L1-RSRP requirements (absolute and relative accuracy) apply to both intra- and inter-frequency measurements.
SSB-based L1-RSRP measurements: absolute accuracy with measurement restriction in FR1
· Option 1 (Apple, vivo, HW, E///, MTK, Nokia):
· Relax the current absolute L1-RSRP accuracy by 3 dB when 1Rx is used compared with the legacy UE.  
SSB-based L1-RSRP measurements: relative accuracy with measurement restriction in FR1
· Option 1 (Apple, HW, E///, MTK, Nokia, vivo):
· Relax the relative L1-RSRP accuracy by 3dB
CSI-RS based L1-RSRP measurements: absolute accuracy with measurement restriction in FR1
· Option 1 (Apple, vivo, HW, E///, MTK, Nokia):
· By 3 dB when 1Rx is used compared with the legacy UE.
0. Sub-topic BWP switching
Whether to introduce L1 measurement gaps for performing receiving SSB outside active BWP in Rel-17
FFS: RAN4 agrees to not introduce L1 measurement gaps for acquiring SSB outside active BWP for RedCap UE in Release 17.



SSB-based BFD evaluation period
There was no consensus on extending the BFD evaluation period for 1 Rx RedCap UE. In RAN4 #101bis, there was a general understanding that this requirement should follow the corresponding agreements for RLM, but there it was not clear whether RAN4 should follow the agreements for RLM IS evaluation period or RLM OOS evaluation period. 
For RedCap UEs with 1 Rx, RAN4 has agreed to extend the RLM OOS evaluation period by a factor of 2 and to keep the RLM IS evaluation period the same as defined in Rel-15 requirements.
The Rel-15 requirements for BFD follow the evaluation period for in-sync evaluations, which leads to an evaluation period based on 5 samples. However, the BFD procedure considers a BLER of 10%, as in RLM OOS. The side condition for evaluation, though, is higher for the BFD procedure than for the RLM OOS evaluation. 
The Rel-15 beam failure detection evaluation period is based on 5 samples, which is the same evaluation period used for in-sync evaluations. It was agreed that the period for in-sync evaluation for RedCap UEs with 1 Rx is not extended in comparison to the Rel-15 evaluation period.
The hypothetical PDCCH parameters for RLM IS / OOS and BFD for RedCap UEs with 1 Rx were changed to compensate for the degradation in accuracy. 
The SNR side condition for BFD evaluation is higher than the one for RLM OOS. 
For SSB-based or CSI-RS-based BFD: do not extend the evaluation period.
L1-RSRP measurement accuracy
The L1-RSRP measurement accuracy was also discussed in RAN4 #102. While most of the companies supported the relaxation of 3dB in the absolute and relative accuracies, value that was originated from the worst degradation among all channels specified in the simulation assumptions, one company argued that the accuracy requirements in TS 38.133 are defined under the assumption that the Io EPRE is constant across the bandwidth. 
The accuracy requirements defined in TS 38.133 consider that the Io EPRE is constant across the bandwidth.
RAN4 should not change this assumption for RedCap UEs, therefore, we propose: 
The accuracy relaxation to RedCap UEs with 1 Rx is defined based on the simulation results with AWGN. 
Conclusion
In this document, Nokia’s views on the signalling characteristics for RedCap UEs with 1 Rx branch are given. The following observations and proposals are discussed:
1. The Rel-15 beam failure detection evaluation period is based on 5 samples, which is the same evaluation period used for in-sync evaluations. It was agreed that the period for in-sync evaluation for RedCap UEs with 1 Rx is not extended in comparison to the Rel-15 evaluation period.
The hypothetical PDCCH parameters for RLM IS / OOS and BFD for RedCap UEs with 1 Rx were changed to compensate for the degradation in accuracy. 
The SNR side condition for BFD evaluation is higher than the one for RLM OOS. 
The accuracy requirements defined in TS 38.133 consider that the Io EPRE is constant across the bandwidth.
1. For SSB-based or CSI-RS-based BFD: do not extend the evaluation period.
1. The accuracy relaxation to RedCap UEs with 1 Rx is defined based on the simulation results with AWGN. 
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