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1. Introduction

The revised WID on support of reduced capability NR devices has been approved in [1]. In the last meeting, the RRM impacts due to Redcap are identified in [2]. Some items still need further study. This paper provides further discussion on some undecided items.
2. Discussion
· Inter-frequency mobility
During the discussion in last meeting, there is no conclusion on whether to define inter-frequency RRM requirements for RedCap UE in Rel-17. In our understanding, both intra-frequency and inter-frequency mobility are crucial functionalities for UE. Before we had solid information that network only deploys intra-frequency scenarios for Redcap UE, both intra-f and inter-frequency measurement shall be considered. Moreover if there are no requirements of inter-frequency mobility, it means there is no limitation of UE performing inter-frequency mobility. As a result, the inter-frequency mobility performance is hard to be guaranteed. 
Proposal 1: Inter-frequency RRM requirements are supposed to be defined for RedCap UE in Rel-17.
· Inter-RAT mobility
During the discussion in last meeting, there is no conclusion on supporting inter-RAT mobility [2].
	· Inter-RAT mobility

· Option 1: 

· Do not define inter-RAT RRM requirements for RedCap UE in Rel-17.

· Option 2: 

· Do not define inter-RAT RRM requirements on 2G/3G for RedCap UE in Rel-17

· FFS: whether define inter-RAT RRM requirements on LTE for RedCap UE in Rel-17


In current practical network, full NR coverage is not well guaranteed. At least LTE could be used as a coverage hole supplementary for NR. In order to ensure Redcap UE can have good connection, inter-RAT mobility is supposed to be supported. 

Proposal 2: Inter-RAT RRM requirements on LTE are supposed to be defined for RedCap UE in Rel-17.
· UE transmit timing
During the discussion in NR R15, UE transmit timing error Te is determined by SCS and CP length of uplink transmission. For RedCap UE, SCS and CP length are not changed. In LTE for category M1 CE mode B (Enhanced coverage), Te is larger than CE mode A (normal coverage). The reason of Te relaxation is due to low SINR to work in enhanced coverage. For RedCap UE, no such intention is for working in deep coverage. Therefore there is no motivation to revise the existing UE transmit timing error Te.
Regarding the timing adjustment step Tq, the requirement is determined by SCS, minimum uplink bandwidth and UE moving speed. In evaluation, the following minimum uplink bandwidth in below table is used for deriving Tq. These bandwidth doesn’t exceed the RedCap UE capability. As mentioned above, SCS for RedCap remains unchanged. And the mobility speed in RedCap is not faster than the speed in R15 NR.
	Frequency range
	Sub 6GHz
	Above 6GHz

	UL SCS 
	15KHz
	30 KHz
	60 KHz
	60 KHz
	120 KHz

	Minimum Bandwidth of UL transmission
	5MHz
	5MHz
	10MHz
	50MHz
	50MHz


Therefore we don’t think the existing Tq will be changed in RedCap UE. Consequently the existing UE transmit timing requirements including Te and Tq can be applied for RedCap UE.
Proposal 3: The existing UE transmit timing requirements (including Te and Tq) can be applied for RedCap UE.
· RLM/BFD/CBD

Based on the experience of RLM in category 0, the reduction of 1 RX branch has impact on the threshold of Qout/Qin. It can be regarded as that the out-of-sync/in-sync range where the RedCap UE with 1RX reports is shrink. Accordingly the threshold of Qout/Qin is supposed to be changed. Therefore for RedCap UE with 1 Rx, the threshold Qout/Qin in RLM test shall be re-evaluated. However we don't think the RLM monitoring period (e.g. core requirements of RLM) is to be changed for RedCap UE.

BFD and CBD have the same story as RLM. Therefore the existing core requirements of RLM, BFD and CBD can be applied for RedCap UE.
Proposal 4: The existing core requirements of RLM, BFD and CBD can be applied for RedCap UE. The threshold in test cases needs further study.
3. Conclusions

This contribution provides the analysis on support of reduced capability NR devices impact on RRM requirements. According to the analysis, we propose the following proposals.

Proposal 1: Inter-frequency RRM requirements are supposed to be defined for RedCap UE in Rel-17.
Proposal 2: Inter-RAT RRM requirements on LTE are supposed to be defined for RedCap UE in Rel-17.
Proposal 3: The existing UE transmit timing requirements (including Te and Tq) can be applied for RedCap UE.
Proposal 4: The existing core requirements of RLM, BFD and CBD can be applied for RedCap UE. The threshold in test cases needs further study.
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