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1 [bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]Introduction
In last meeting, the PSCell addition delay requirement is updated in the CR [1]. In this paper, some clarifications are discussed for the PSCell addition delay, including known cell condition in FR1, Tsearch, delay requirement in FR2, and whether to apply SSB periodicity instead of SMTC periodicity in the requirement.
2 [bookmark: _Ref516345544]SMTC periodicity or SSB periodicity to be used in the requirement
In last RAN4 meeting, there was a discussion in handover on whether to use SMTC periodicity or SSB periodicity in the requirement, as addressed in our companion paper [2]. And SMTC periodicity is assumed in the CR of handover [3][4] if it is provided to UE. Otherwise, SSB periodicity should be adopted. 
For the CRs for PSCell addition [1] and SCell activation [5], the requirements were also agreed based on SMTC periodicity. However, as address in [2], the SMTC periodicity and SSB offset are not available in the current RRC signaling ServingCellConfigCommon, which carries the target cell information for UE. 
[bookmark: _Ref516345546][bookmark: _Ref516345489]Observation 1: In current TS38.331, the SSB periodicity is provided in ServingCellConfigCommom, instead of SMTC periodicity. Furthermore, the SSB offset is missing. 
[bookmark: _Ref517271499]The requirement based on SSB periodicity could potentially further shorten the addition delay, since the SSB periodicity will not be longer than SMTC periodicity.  So it seems beneficial to have requirements based on SSB periodicity instead of SMTC periodicity.
[bookmark: _Ref517370084]Proposal 1: PSCell addition delay requirement is based on SSB periodicity instead of SMTC periodicity.



3 Known condition for NR PSCell in FR1 
In the previous RAN4 meeting, there was a discussion in on the known cell condition for SCell activation [5], and it is attached as below for reference. 
SCell in FR1 is known if it has been meeting the following conditions:
-	During the period equal to max([5] measCycleSCell,  [5] DRX cycles) for FR1 before the reception of the SCell activation command:
-	the UE has sent a valid measurement report for the SCell being activated and
-	the SSB measured remains detectable according to the cell identification conditions specified in section 9.2 and 9.3.
-	the SSB measured during the period equal to max([5] measCycleSCell, [5] DRX cycles) also remains detectable during the SCell activation delay according to the cell identification conditions specified in section 9.2 and 9.3.
Otherwise SCell in FR1 is unknown.

The condition is updated as that the measured SSB should remain detectable; otherwise it is an unknown cell. It seems the similar condition can be applied to NR PSCell, because once if the measured SSB of PSCell becomes undetectable, UE would need another new round of SMTC to re-tune its AGC setting and perform sync.
[bookmark: _Ref517370211]Observation 2: If the measured detectable SSB becomes undetectable, UE would need another new round of SMTC for the newly detectable SSB.

Therefore, it proposes to update the know cell condition for NR PSCell as: 
[bookmark: _Ref517370095]Proposal 2: In FR1, the NR PSCell is known if it has been meeting the following conditions:
     - During the last 5 seconds before the reception of the NR PSCell configuration command:
-	the UE has sent a valid measurement report for the NR PSCell being configured and
-	the NR PSCell being configured remains detectable according to the cell identification conditions specified in section 9.3 of TS 38.133 [50],
[bookmark: _Ref516345492]-	NR PSCell being configured and the SSB measured during the period equal to[ Tmeasure] also remains detectable during the NR PSCell configuration delay according to the cell identification conditions specified in section 9.3 of TS 38.133 [50].



4 NR PSCell addition delay requirement 
In last meeting, the PSCell addition delay requirement is updated in the CR [1], and it is attached as below for reference. Upon receiving NR PSCell addition in subframe n, the UE shall be capable to transmit PRACH preamble towards NR PSCell no later than in subframe n + Tconfig PSCell:
Where:
Tconfig_PSCell = TRRC_delay + Tprocessing + Tsearch + T∆ + TPSCell_ DU
TRRC_delay is the RRC procedure delay as specified in [2].
Tprocessing is the SW processing time needed by UE, including RF warm up period. Tprocessing = 20ms if PSCell is in FR1 or in FR2 and UE provides the measurement report within the last [TBD] ms for the PSCell before the PSCell is added. Otherwise Tprocessing = 40ms.
Tsearch: is the time for AGC settling and PSS/SSS detection.
· For PSCell in FR1: if the target cell is known, then Tsearch = 0 ms. If the target cell is an unknown intra-frequency cell and signal quality is sufficient for successful cell detection on the first attempt, then Tsearch = SMTC periodicity + 5 ms. If the target cell is an unknown inter-frequency cell and signal quality is sufficient for successful cell detection on the first attempt, then Tsearch = [TBD*SMTC periodicity + 5] ms;
· For PSCell in FR2: if the target cell is an unknown intra-frequency cell and signal quality is sufficient for successful cell detection on the first attempt, then Tsearch = [N1*SMTC periodicity + 5] ms. If the target cell is an unkown inter-frequency cell and signal quality is sufficient for successful cell detection on the first attempt, then Tsearch = [N1*TBD* SMTC periodicity + 5] ms, else Tsearch = [TBD* SMTC periodicity + 5] ms.
T∆ is time for fine time tracking and acquiring full timing information of the target cell. T∆ = SMTC periodicity if the PSCell is in FR1. Otherwise T∆ = [TBD]* SMTC periodicity.
TPSCell_ DU is the delay uncertainty in acquiring the first available PRACH occasion in the NR PSCell. TPSCell_ DU is up to x*10 +10 ms. x is defined in the table 6.3.3.2-2 of [6]. .


First, a margin of 5 ms was proposed in Tsearch, in case of UE misses the SSB to detect during preparation. However, for the known in FR1, the Tsearch is 0, then the 5 ms margin is missing, but UE may still miss the SSB during preparation.
[bookmark: _Ref517370214]Observation 3: For the known in FR1, the 5 ms margin is missing.
One possible option to reserve the 5 ms margin is moving it to revise Tconfig_PSCell as TRRC_delay + Tprocessing + Tsearch + T∆ + TPSCell_ DU + [5 ms], and remove the 5 ms in Tsearch.
[bookmark: _Ref517370099]Proposal 3: Revise Tconfig_PSCell as TRRC_delay + Tprocessing + Tsearch + T∆ + TPSCell_ DU + [5 ms], and remove all 5 ms in Tsearch.
Second, in the current CR, an else-case has been specified for inter-frequency NR PSCell in FR2. However, the known cell condition in FR2 has not been specified, so the definition of the else-case is unclear, it could be a known cell or something else. Therefore, it would suggest to remove the else case.
[bookmark: _Ref517370131]Proposal 4: Remove “else Tsearch = [TBD* SMTC periodicity + 5] ms” for inter-frequency NR PSCell in FR2. 
For the TBD values in Tsearch, it was agreed in handover discussion that 2 samples for AGC in the case of inter-frequency and 1 sample for PSS/SSS in FR1, and we think the requirement of PSCell addition can align with it.  Therefore, it proposes: 


[bookmark: _Ref517370167]Proposal 5:
· In FR1, for unknown inter-frequency cell,  Tsearch = 3*SMTC periodicity ms.
· In FR2, for unknown intra- frequency cell,  Tsearch = N1*SMTC periodicity ms; for unknown inter- frequency cell,  Tsearch = N1*3*SMTC periodicity  ms.

5 Conclusion
In the contribution, we discuss the PSCell addition delay requirement, including FR1, FR2, and known cell condition. We have the following observations and proposals:
Observation 1: In current TS38.331, the SSB periodicity is provided in ServingCellConfigCommom, instead of SMTC periodicity. Furthermore, the SSB offset is missing.
Proposal 1: PSCell addition delay requirement is based on SSB periodicity instead of SMTC periodicity.
Observation 2: If the measured detectable SSB becomes undetectable, UE would need another new round of SMTC for the newly detectable SSB.
Proposal 2: In FR1, the NR PSCell is known if it has been meeting the following conditions:
     - During the last 5 seconds before the reception of the NR PSCell configuration command:
-	the UE has sent a valid measurement report for the NR PSCell being configured and
-	the NR PSCell being configured remains detectable according to the cell identification conditions specified in section 9.3 of TS 38.133 [50],
-	NR PSCell being configured and the SSB measured during the period equal to[ Tmeasure] also remains detectable during the NR PSCell configuration delay according to the cell identification conditions specified in section 9.3 of TS 38.133 [50].
Observation 3: For the known in FR1, the 5 ms margin is missing.
Proposal 3: Revise Tconfig_PSCell as TRRC_delay + Tprocessing + Tsearch + T∆ + TPSCell_ DU + [5 ms], and remove all 5 ms in Tsearch.
Proposal 4: Remove “else Tsearch = [TBD* SMTC periodicity + 5] ms” for inter-frequency NR PSCell in FR2.
Proposal 5:
· In FR1, for unknown inter-frequency cell,  Tsearch = 3*SMTC periodicity ms.
· In FR2, for unknown intra- frequency cell,  Tsearch = N1*SMTC periodicity ms; for unknown inter- frequency cell,  Tsearch = N1*3*SMTC periodicity  ms.
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