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Introduction
In RAN#90e meeting, a Rel-17 work item for support of reduced capability NR devices was approved and the WID was further updated in RAN#92e [1]. One of the key objectives of the work-item is to provide support for UE complexity reduction features such as support of a single Rx chain and reduction in maximum device bandwidth of 20MHz for FR1 and 100MHz for FR2. The impact of these features on signaling characteristics (as specified in chapter 8 of TS 38.133) has been discussed over multiple past RAN4 meetings. In this paper, we focus on the remaining issues on this topic.
Beam failure detection (BFD)
During past RAN4 meetings it was agreed to double the RLM OOS evaluation period and keep the same RLM IS evaluation period for 1Rx UEs as compared to those of 2Rx UEs. It was also agreed that BFD evaluation period would follow the agreements from RLM, but whether to follow RLM OOS or RLM IS evaluation period is being debated.
In our understanding, BFD procedure is like RLM OOS procedure and hence the BFD evaluation period should also be doubled. Some companies mentioned that the SNR operating point for BFD (~ -8db) is higher than that of RLM OOS(~ -10db), and therefor there’s no need to extend the evaluation period. Although this is true in general, but the operating point for BFD (-8db) is still low and the UE can benefit from larger number of samples. We therefore propose to increase the BFD evaluation period by a factor of 2
Proposal 1: The evaluation period of SSB based BFD is extended by factor of 2 to guarantee accuracy for BFD Qout-LR for RedCap UE with 1 Rx, i.e., use 10 BFD-RS samples.
L1-RSRP measurements
During past RAN4 meetings it was agreed to keep the same L1-RSRP measurement period but relax the accuracy requirements for 1Rx RedCap UEs. It was discussed whether the relaxations should apply only to intra-frequency measurements or inter-frequency measurements as well. We think the relaxations should apply to both intra-frequency and inter-frequency measurements. 
Proposal 2: Relaxations to relative/absolute L1-RSRP measurement accuracies are applicable to both intra-frequency and inter-frequency requirements.
Regarding L1-RSRP measurement accuracies, many companies presented the accuracy results for L1-RSRP measurements for both AWGN and fading channels. We think the legacy measurement accuracy requirements were defined with AWGN channel. We want to highlight the following note in Table 10.1.19.1.1-1
NOTE 1: Io is assumed to have constant EPRE across the bandwidth.
Fading channels won’t have constant EPRE across bandwidth, and hence they should be precluded. Also, note that the test cases are also defined with AWGN channels only. So, it makes sense to define the measurement performance requirements (accuracy and test cases) with AWGN channels only.
Observation 1: Legacy measurement accuracy requirements were defined for AWGN channel only.
Proposal 3: RAN4 to define 1Rx related relaxations to L1-RSRP measurement performance requirements (accuracy and test cases) for AWGN channel only as was done during R15/R16.
Proposal 4: RAN4 to relax the L1-RSRP measurement accuracy requirements by +-1db. 
Power savings enhancements for RedCap UEs
One of the objectives noted in Rel-17 RedCap WID is:
· Power saving enhancement solutions specified in the UE Power Saving Enhancements WI (NR_UE_pow_sav_enh) shall be assumed to be available also to RedCap UEs by default. 
[bookmark: _Hlk101772185]RAN4 is discussing RLM/BFD measurement relaxations for Rel-17 UEs that meets the good serving cell and/or low mobility criterion. Since RedCap UEs may additionally be configured with stationary UEs, RAN4 can consider defining additional RLM/BFD relaxations for a RedCap UE that meets the stationary criterion. These relaxations could be provided in terms of a separate relaxation factors. Furthermore, the relaxations defined in Power savings enhancements WI apply only to DRX cycle length<=80ms, while a typical field deployment is of 160ms, leaving the feature adoption less useful. A Redcap UE that meets stationary criterion is likely to be configured with long DRX cycles, e.g., 160ms and therefore may not reap the benefits of power saving enhancements. So, we think increasing the applicability of power-saving enhancements to longer DRX cycles can help stationary UEs save significant power.
Observation 2: According to the RedCap WID, power saving enhancement solutions specified in the UE Power Saving Enhancements WI (NR_UE_pow_sav_enh) shall be assumed to be available also to RedCap UEs by default.
Observation 3: UE Power Saving Enhancements WI specified RLM/BFD measurement relaxation mechanism for a UE that meets the good cell condition and/or low mobility criteria.
Observation 4: A Redcap UE that is configured with and meets the stationary criterion can benefit from further relaxations in RLM/BFD measurements as compared to those specified for low-mobility UEs in UE power savings enhancement WI.
Proposal 5: RAN4 to define further relaxations (e.g., larger K values) to RLM/BFD measurements for a Rel-17 RedCap UE that is configured with and satisfies the stationary criterion.
Observation 5: UE Power Saving Enhancements WI specifies RLM/BFD measurement relaxations for DRX cycles up-to 80ms. A stationary RedCap UE is likely to be configured with long DRX cycles (e.g., 160ms) to save power.
Proposal 6: RAN4 to consider defining the applicability of power-saving enhancements to longer DRX cycles (up-to 160ms) to allow stationary UEs save significant power.
Conclusion
Proposal 1: The evaluation period of SSB based BFD is extended by factor of 2 to guarantee accuracy for BFD Qout-LR for RedCap UE with 1 Rx, i.e., use 10 BFD-RS samples.
Proposal 2: Relaxations to relative/absolute L1-RSRP measurement accuracies are applicable to both intra-frequency and inter-frequency requirements.
Observation 1: Legacy measurement accuracy requirements were defined for AWGN channel only.
Proposal 3: RAN4 to define 1Rx related relaxations to L1-RSRP measurement performance requirements (accuracy and test cases) for AWGN channel only as was done during R15/R16.
Proposal 4: RAN4 to relax the L1-RSRP measurement accuracy requirements by +-1db. 
Observation 2: According to the RedCap WID, power saving enhancement solutions specified in the UE Power Saving Enhancements WI (NR_UE_pow_sav_enh) shall be assumed to be available also to RedCap UEs by default.
Observation 3: UE Power Saving Enhancements WI specified RLM/BFD measurement relaxation mechanism for a UE that meets the good cell condition and/or low mobility criteria.
Observation 4: A Redcap UE that is configured with and meets the stationary criterion can benefit from further relaxations in RLM/BFD measurements as compared to those specified for low-mobility UEs in UE power savings enhancement WI.
Proposal 5: RAN4 to define further relaxations (e.g., larger K values) to RLM/BFD measurements for a Rel-17 RedCap UE that is configured with and satisfies the stationary criterion.
Observation 5: UE Power Saving Enhancements WI specifies RLM/BFD measurement relaxations for DRX cycles up-to 80ms. A stationary RedCap UE is likely to be configured with long DRX cycles (e.g., 160ms) to save power.
Proposal 6: RAN4 to consider defining the applicability of power-saving enhancements to longer DRX cycles (up-to 160ms) to allow stationary UEs save significant power.
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