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1. Introduction

In RAN#91e, the revised WID on support of reduced capability NR devices was agreed [1]. One Rx branch is supported as the minimum number of Rx branches for frequency bands where a legacy NR UE (other than 2-Rx vehicular UE) is required to be equipped with a minimum of 4 Rx antenna ports. 
· Reduced minimum number of Rx branches:
· For frequency bands where a legacy NR UE is required to be equipped with a minimum of 2 Rx antenna ports, the minimum number of Rx branches supported by specification for a RedCap UE is 1. The specification also supports 2 Rx branches for a RedCap UE in these bands.
· For frequency bands where a legacy NR UE (other than 2-Rx vehicular UE) is required to be equipped with a minimum of 4 Rx antenna ports, the minimum number of Rx branches supported by specification for a RedCap UE is 1. The specification also supports 2 Rx branches for a RedCap UE in these bands.
· A means shall be specified by which the gNB can know the number of Rx branches of the UE.
In this contribution, other consideration on RedCap UE with reduced number of Rx branches is discussed, and our views are provided.
2. Discussion
2.1. SSB and UL carrier selection for random access
In Rel-15, when UE initiates random access procedure, it will select a SSB whose RSRP is above rsrp-ThresholdSSB. Then PRACH is transmitted using PRACH occasion and preamble associated with the selected SSB index. If supplementaryUplink is configured, UE will select normal UL or SUL to perform random access based on rsrp-ThresholdSSB-SUL. The SSB thresholds are configured assuming a legacy NR UE is required to be equipped with a minimum of 4 or 2 Rx antenna ports for respective frequency bands.
For the RedCap UEs, the minimum number of Rx branches supported is 1 for frequency bands where a legacy NR UE is required to be equipped with a minimum of 4 or 2 Rx antenna ports. The antenna gain will be lost with reduced number of Rx branches. For RedCap UEs, the results of RSRP measurement on SSB will degrade compared to that of legacy NR UEs. If RedCap UEs reuse the same threshold as legacy NR UEs for SSB selection, it is possible that none of the measured SSB RSRP of RedCap UEs can satisfy the threshold. In this case, RedCap UEs may select the SSB with best SSB RSRP, which is up to UE implementation. However, it is desired to follow the same mechanism as legacy NR UE for SSB selection, which allows gNB to configure a RSRP threshold specific for RedCap UEs for SSB selection, and PRACH resource determination. 

Similarly, if SUL is configured and applicable for RedCap UEs to perform random access, a SSB RSRP threshold should also be configured specifically for RedCap UEs. RedCap UEs with reduced Rx branches can select normal UL or SUL to perform random access based on the threshold. If rsrp-ThresholdSSB-SUL for legacy NR UEs is reused for RedCap UEs, the RedCap UEs will have higher possibility to select SUL for random access, since the measured SSB RSRP is lower due to reduced Rx branches and lower antenna gain. This may not be desired for gNB. gNB should be able to configure rsrp-ThresholdSSB-SUL specifically for RedCap UEs to handle this case.

Proposal 1: RedCap UEs specific RSRP thresholds are configured by gNB for SSB and UL carrier selection for performing random access. 

2.2. Measurement related procedure
Currently, network configures measurement related thresholds for legacy UEs assuming they are equipped with a minimum of 2 or 4 Rx antenna ports for specific frequency bands. For RedCap UEs with reduced Rx branches number, minimum number Rx antenna ports is reduced to 1 for frequency bands where a legacy NR UE is required to be equipped with a minimum of 4 or 2 Rx antenna ports. It is not ideal that RedCap UEs reuse the same threshold configured for legacy NR UEs for measurement related procedure, since RedCap UEs has lower Rx antenna gain for measurement. The behavior of RedCap UEs triggered by measurement results may not be optimized accordingly. 
For RedCap UEs with reduced Rx branches number, it is proposed to configure measurement related thresholds specifically for RedCap UEs. The detailed parameters that should be separately configured for RedCap UEs should be identified further in RAN2. RAN1 can send a LS to inform RAN2 about this issue caused by reduced Rx branches number.

Proposal 2: Measurement related thresholds are configured specifically for RedCap UEs with reduced Rx branches number. 
3. Conclusions
In this contribution, the issues on the reduced number of Rx branches of RedCap UE are discussed. The following are observed and proposed.

Proposal 1: RedCap UEs specific RSRP thresholds are configured by gNB for SSB and UL carrier selection for performing random access. 

Proposal 2: Measurement related thresholds are configured specifically for RedCap UEs with reduced Rx branches number. 
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