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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
The following was agreed on the UE transmit timing for RedCap UE as captured in the aprproved WF in the last meeting [1]:
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.
[bookmark: _Hlk87137381]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.
The main open issue is the condition for meeting timing requirements:
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.
In this paper we analyze the open issues related to the UE timing identified in the WF for further analysis. 
2. Analysis of open issues on UE timing requirements 
The existing UE transmit timing error requirements are met by the UE provided that the SSB in the DL reference cell is available at the UE at least once every 160 ms. For Redcap UE the DL reference is the PCell. 
In case of Redcap, the PCell shall transmit CD-SSB but it may also transmit NCD-SSB. Since CD-SSB is always transmitted in the PCell, therefore the UE can always use CD-SSB for meeting the Te requirements. In case the UE is configured in the Redcap BWP then the UE may typically use NCD-SSB for time and frequency tracking. As agreed in the last meeting that the use of NCD-SSB UE is feasible for time-frequency tracking [2]:

· Agreements
· It is feasible to use NCD-SSB for serving and non-serving cell measurements for idle, inactive, and/or connected mode for all or some of RRM, RLM, BFD, link recovery, RO selection, mobility, time/frequency tracking and AGC
· FFS for specific conditions when it is feasible to use NCD-SSB
· It is RAN4 understanding that NCD-SSB measurements support may require additional signalling which is up to RAN2
Even if the Recap BWP does not contain NCD-SSB, the UE can still retune to acquire timing from CD-SSB. Therefore, the UE can still meet the Te requirements based on CD-SSB even if NCD-SSB is not transmitted in PCell. The UE does not need to use CSI-RS for meeting Te even if NCD-SSB is not transmitted in the Redcap BWP. 
Based on the above agreement and arguments we can conclude that the UE should meet the Te requirements provided CD-SSB or NCD-SSB is available at the UE at least once every 160 ms. 
2. Summary
The following are the observations and proposals based on the analysis provided in this paper:
· Observation #1: The existing UE transmit timing error requirements are met by the UE provided that the SSB in the DL reference cell is available at the UE at least once every 160 ms.
· Observation #2: Redcap UE can be configured in Redcap BWP where the UE may use NCD-SSB in the PCell.
· Observation #3: NCD-SSB is feasible for Redcap UE for time-frequency tracking in the PCell.
· Observation #4: Even if NCD-SSB is not transmitted the UE configured in Redcap BWP can retune to acquire timing from CD-SSB in the PCell.
· Proposal #1: RedCap UE shall meet the existing Te and Tq requirements for corresponding FR and SCS defined in section 7.1 of TS 38.133 provided that the CD-SSB or NCD-SSB is available at the UE at least once every 160 ms in PCell. 
3. References
[1] R4-2120418, “WF on RedCap RRM requirements”, Ericsson. 
[2] R4-2120410, “WF on the use of NCD-SSB for RedCap UE”, ZTE. 


