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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 agreement on timing requirements are achieved in [2] during the last meeting.

	Timing advance adjustment delay requirements
There is no RAN4 impact on time advance adjustment delay requirements for RedCap.



Open issues on timing requirements are duplicated as below [2],

	Condition for meeting UE transmit timing requirements

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 is agreeable: 

· Option 1 (E///, HW, CMCC, NOkia ): SSB refers to CD-SSB or any of CS- and NCD-SSB
· Option 2 (Apple, QC): SSB has to be in active BWP
· Option 3 (MTK): SSB refers to both CD-SSB and NCD-SSB and SSB shall be in the active BWP. 
Whether CSI-RS/TRS can be used for meeting the timing requirements 

· Option 1 (Xiaomi, MTK, OPPO, Nokia, QC, vivo, Xiaomi, Apple, MTK, E///): 
CSI-RS/TRS is not needed to acquire the reference cell timing in Rel-17.
· Option 2 (HW, CMCC):
· CSI-RS can be used for RedCap UEs to acquire the reference cell timing depending on UE capability.
· No CSI-RS based timing requirements are defined the CSI-RS in R17.


In last meeting, the Reply LS on use of NCD-SSB or CSI-RS in DL BWPs for RedCap UE was approved [3]. Regarding serving cell timing requirements, it is agree that
	· For serving cell timing related requirements, RAN4 will not define requirements based on CSI-RS in Rel-17. 


As RAN4 has agreed not to define CSI-RS based timing requirements, it is no need to discuss the second open issue- Whether CSI-RS/TRS can be used for meeting the timing requirements.
For the first open issue, as there are no CSI-RS based timing related requirement, we don’t discuss CSI-RS based timing anymore and focus on CD-/NCD-SSN. From UE implementation perspective UE can perform T/F tracking based on CD-SSB or NCD-SSB and the existing Te, Tq requirements can be satisfied. In legacy requirements, the condition for timing requirements are specified as below. It is observed that the current requirements don’t limit the SSB shall be in the active BWP. Even for the UE in SSB-less BWP, the timing requirements still need to be satisfied. Therefore the same principle shall be applied for RedCap UE.
	The UE initial transmission timing error shall be less than or equal to (Te where the timing error limit value Te is specified in Table 7.1.2-1. This requirement applies:

-
when it is the first transmission in a DRX cycle for PUCCH, PUSCH and SRS, or it is the PRACH transmission, or it is the msgA transmission..

The UE shall meet the Te requirement for an initial transmission provided that at least one SSB is available at the UE during the last 160 ms.


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: 

· SSB refers to CD-SSB or NCD-SSB regardless whether SSB is in active BWP.
3. Conclusions

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

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: 

· SSB refers to CD-SSB or any of CS- and NCD-SSB regardless whether SSB is in active BWP.
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