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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 progress and open issues on timing requirements are captured in [2]. This paper provides further discussion on timing requirements.
2. Discussion
The following agreements on timing requirements are achieved in [2] during the last meeting.

	UE transmit timing requirements

RedCap UE shall meet the existing transmit timing requirements defined in section 7.1 in TS 38.133.  

Timing advance adjustment delay requirements

RAN4 agrees there is no RAN4 impact on time advance adjustment delay requirements under the assumption that RAN1 timing advance design in not changed for RedCap.

Timing advance adjustment accuracy requirements

Existing timing advance adjustment accuracy requirements can be reused for Rel-17 RedCap.
deriveSSB-IndexFromCell tolerance

Existing deriveSSB-IndexFromCell tolerance requirements can be reused for Rel-17 RedCap.



Open issues on timing requirements are duplicated as below,

	Condition for meeting UE transmit timing requirements

· Option 1 (E///, CMCC) : Redcap UE should meet the existing Te and Tq requirements provided that the SSB is available at the UE at least once every 160 ms regardless of whether the SSB is within the active BWP of the reference cell, or not.

Use of CSI-RS/TRS when no SSB in active BWP 

· Option 1 (Xiaomi, HW, CMCC, QC, Apple): 
RAN4 would wait for RAN1’s final decision about using CSI-RS/TRS to acquire the reference cell timing.
· Option 2 (E///, MTK): CSI-RS/TRS is not needed/feasible. 
Interruption when no SSB in active BWP

· Option 2 (E///, Xiaomi, CMCC):

 Interruption due to retuning to acquire CD-SSB for different purposes if the redcap specific BWP does not contain SSB should be addressed separately in general manner.


If CD-SSB or NCD-SSB is in the active BWP, UE can perform T/F tracking based SSB and the existing Te, Tq requirements can be satisfied. 
Proposal 1: Redcap UE should meet the existing Te and Tq requirements provided that the SSB is available at the UE at least once every 160 ms when CD-SSB or NCD-SSB is in the active BWP.
If UE indicates no need of NCD-SSB, or when there is no SSB in active BWP, T/F tracking can be performed based on CSI-RS/TRS. As we know, the motivation of introducing TRS is to perform T/F tracking. The simulation evaluation in RAN1 has been verified that TRS based T/F tracking can achieve good performance. From RAN4 perspective, as long as the bandwidth of TRS is not less than SSB bandwidth, the existing Te, Tq requirements can be guaranteed by TRS based T/F tracking.
Proposal 2: If UE indicates no need of NCD-SSB, or when there is no SSB in active BWP, T/F tracking can be performed based on CSI-RS/TRS. Te and Tq can be reused when TRS bandwidth is not less than SSB.
3. Conclusions

This contribution provides the analysis on timing requirements of RedCap UE. According to the analysis, we propose the following proposals.

Proposal 1: Redcap UE should meet the existing Te and Tq requirements provided that the SSB is available at the UE at least once every 160 ms when CD-SSB or NCD-SSB is in the active BWP.

Proposal 2: If UE indicates no need of NCD-SSB, or when there is no SSB in active BWP, T/F tracking can be performed based on CSI-RS/TRS. Te and Tq can be reused when TRS bandwidth is not less than SSB.
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