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Introduction
In last meeting, RAN4 has discussed the requirement of SCell activation delay for known SCell and unknown SCell. Generally, we agreed the definition of  known/unknown SCell for FR1 and FR2, and the components of SCell activation delay especially for FR2 still FFS. And to be highlighted, TMAC-CE,SCell, TMAC-CE,TCI, and [TCSI-RS_resource_configuration] shall be determined in RAN4#92 meeting. 

Agreement: for the SCell activation time for both unknown and known cases, 
· Tactivation_time = TMAC-CE,SCell+TMAC-CE,TCI + TFineTiming+TL1-RSRP,measure+TL1-RSRP,report + TCellsearch + TAGC + Tuncertainty + [TCSI-RS_resource_configuration]
· For TMAC-CE,TCI 
· Option 1: TMAC-CE,TCI includes the time for TCI activation for PDSCH and PDCCH
· Option 2: TMAC-CE,TCI includes the time for TCI activation for PDCCH only
· For known cell, Tactivation_time = TMAC-CE,SCell + TMAC-CE,TCI + TFineTiming +Tuncertainty + [TCSI-RS_resource_configuration]
· TCellsearch = 0, TAGC = 0, TL1-RSRP,measure+TL1-RSRP,report = 0
· Tuncertainty is defined as the time period between receptions of Scell activation MAC CE and TCI activation MAC CE 


In this document, we discuss such remaining issues of SCell activation delay requirement for deactivated SCell of FR2.

Discussion
[bookmark: OLE_LINK24]According to the discussion of RAN4 previous meetings, SCell activation delay for deactivated SCell, shall be defined as the duration from the starting point of UE receiving MAC-CE command for SCell activation to the ending point of SCell activation UE sending valid CQI reporting: 
Upon receiving SCell activation command in slot n, the UE shall be capable to transmit valid CSI report and apply actions related to the activation command for the SCell being activated no later than in slot n+ THARQ + Tactivation_time + TCSI_Reporting.
Observation 1: For both FR1 and FR2 known and unknown SCell, the definition of SCell activation delay requirement for deactivated SCell has been agreed as [THARQ + Tactivation_time + TCSI_Reporting].
And RAN4 has reach an agreement on the components of THARQ and TCSI_Reporting, where 
· THARQ is the timing between DL data transmission and acknowledgement, as specified in TS 38.321 [7],
· TCSI_reporting is the delay including uncertainty in acquiring the first available downlink CSI reference resource, UE processing time for CSI reporting and uncertainty in acquiring the first available CSI reporting resources as specified in TS 38.331 [2]. 
· Tactivation_time is the SCell activation delay, which needs to be further decided at least for FR2.
· SCell activation delay for deactivated SCell in FR1
For Tactivation_time, we has agreed the followings for the known and unknown SCell of FR1:
If the SCell is known and belongs to FR1, Tactivation_time is:
· [TSMTC_SCell + 5ms], if the SCell measurement cycle is equal to or smaller than [160ms].
· [TSMTC_MAX + TSMTC_SCell + 5ms], if the SCell measurement cycle is larger than [160ms].
If the SCell is unknown and belongs to FR1, Tactivation_time is:
· [2*TSMTC_MAX + 2*TSMTC_SCell + 5ms] provided the SCell can be successfully detected on the first attempt.
· TSMTC_MAX: In FR1 and FR2, in case of intra-band SCell activation, TSMTC_MAX is the longer SMTC periodicity between active serving cells and SCell being activated; in case of inter-band SCell activation, TSMTC_MAX is the SMTC periodicity of SCell being activated. TSMTC_MAX is bounded to a minimum value of 10ms. 
· TSMTC_SCell: SMTC periodicity of SCell being activated and the minimum value is 10ms.
· SCell activation delay for deactivated SCell in FR2
For FR2 UE, activation using MAC CE could include SCell activation MAC CE, active TCI state MAC CE for PDSCH, TCI state activation for PDCCH, activation of SP CSI-RS/CSI-IM resource set using MAC CE.
In our understanding, TMAC-CE,SCell is the MAC-CE decoding time for SCell activation, and TMAC-CE_TCI is the time for TCI activation, which includes the time for TCI activation for PDCCH and PDSCH. And TCI state for CSI-RS need not be explicitly indicated. UE can assume CSI-RS with same TCI state as active TCI states for PDSCH.
Proposal 1: TMAC-CE_TCI includes the time for TCI activation for PDCCH and PDSCH. And TCI state for CSI-RS need not be explicitly indicated, which can be assumed with same TCI state as active TCI states for PDSCH. 
For SCell being activated belongs to FR2, three scenarios are to be discussed for Tactivation_time. The below two scenarios have been agreed to be specified in last meeting:
If there is at least one active serving cell on that FR2 band, provided that the SSBs in the serving cell(s) and the SSBs in the SCell fulfil the condition defined in clause 3.6.3, Tactivation_time is [TSMTC_SCell + 5ms].
If there is at least one active serving cell on that FR2 band, if the UE is not provided with any SMTC for the target SCell, Tactivation_time is 3 ms.
In this document, we focus on the case that if there is no active serving cell on that FR2 band provided that PCell or PSCell is FR1. 
Based on the tentative agreement in last meeting,  Tactivation_time = TMAC-CE,SCell + TMAC-CE,TCI + TFineTiming + TL1-RSRP,measure + TL1-RSRP,report  +  TCellsearch + TAGC + Tuncertainty + [TCSI-RS_resource_configuration], where
· TFineTiming is fine timing adjustment delay from UE finish decoding the last MAC CE message to the timing of first complete available SSB corresponding to the TCI state in Rel-15. In Rel-15, UE is not allowed to use CSI-RS for fine timing, and the requirements are based on SSB.
· TL1-RSRP,measure is L1-RSRP measurement delay as defined in clause 9.5 assuming M=1.
· TL1-RSRP,report is L1-RSRP reporting delay as defined in clause 9.5.
· TCellsearch is cell search delay.
· TAGC is AGC adjustment delay.
· Tuncertainty is defined as the time period between receptions of SCell activation MAC CE and TCI activation MAC CE for known SCell, or defined as the time between the first L1-RSRP reporting and when UE receives TCI activation MAC-CE for unknown SCell.
In our view, it needs too long period for SCell activation under the situation if there is no active serving cell on that FR2 band provided that PCell or PSCell is FR1. Even some trade-off can be compromised that uncertain time can be reduced, the time for MAC CE decoding of SCell activation and TCI state activation and fine timing cannot be avoided. Considering the complexity of UE implementation of supporting both FR1 and FR2, RAN4 could try to define relaxed requirement for UE in order to ensure the performance of FR1-FR2 mobility in Rel-15.  Possible enhancement can be done along with the maturation of NR UE and chipset in later release.
Observation 2: RAN4 define relaxed requirement for SCell activation delay in case of FR1-FR2 mobility considering UE implementation.
Proposal 2: Possible enhancement can be done along with the maturation of NR UE and chipset in later release.
Such requirements are suggested to be considered for RAN4:  For the case that if there is no active serving cell on that FR2 band provided that PCell or PSCell is FR1,
· For known SCell,  Tactivation_time is:
· 6ms+ TSMTC_Scell +2ms if UE receives the SCell activation command and TCI state activation command at the same time.
· 7ms + TSMTC_Scell + 2ms if UE receives TCI state activation command after SCell activation command.
Where TCellsearch = 0, TAGC = 0, TL1-RSRP,measure  + TL1-RSRP,report = 0, Tuncertainty is defined as the time period between receptions of SCell activation MAC CE and TCI activation MAC CE.
· For unknown SCell, Tactivation_time is:
· 6ms+ 25* TSMTC_Scell  + TL1-RSRP,measure + TL1-RSRP,report + 1ms +2ms
Where Tcell_search= 8*TSMTC_SCell is cell search delay; 
TAGC = 16*TSMTC_SCell is AGC adjustment delay; 
Tfine_timing = TSMTC_SCell, is fine timing adjustment delay.
TL1-RSRP,measure is L1-RSRP measurement delay as defined in clause 9.5 assuming M=1.
TL1-RSRP,report is L1-RSRP reporting delay as defined in clause 9.5.

Proposal 3:  For the case that if there is no active serving cell on that FR2 band provided that PCell or PSCell is FR1, Tactivation_time is suggested to be defined as followings: 
If the target SCell is known to UE, Tactivation_time is:
6ms+ TSMTC_Scell +2ms if UE receives the SCell activation command and TCI state activation command at the same time.
7ms + TSMTC_Scell + 2ms, if UE receives TCI state activation command after SCell activation command.
If the target SCell is unknown to UE, Tactivation_time is:
9ms+ 25* TSMTC_Scell  + TL1-RSRP,measure + TL1-RSRP,report

Conclusion
In this contribution,  we proposed our observations:
Observation 1: for both FR1 and FR2 known and unknown SCell, the definition of SCell activation delay requirement for deactivated SCell has been agreed as [THARQ + Tactivation_time + TCSI_Reporting].
Proposal 1: TMAC-CE_TCI includes the time for TCI activation for PDCCH and PDSCH. And TCI state for CSI-RS need not be explicitly indicated, which can be assumed with same TCI state as active TCI states for PDSCH. 
Observation 2: RAN4 define relaxed requirement for SCell activation delay in case of FR1-FR2 mobility considering UE implementation.
Proposal 2: Possible enhancement can be done along with the maturation of NR UE and chipset in later release.
Proposal 3:  For the case that if there is no active serving cell on that FR2 band provided that PCell or PSCell is FR1, Tactivation_time is suggested to be defined as followings: 
If the target SCell is known to UE, Tactivation_time is:
6ms+ TSMTC_Scell +2ms if UE receives the SCell activation command and TCI state activation command at the same time.
7ms + TSMTC_Scell + 2ms, if UE receives TCI state activation command after SCell activation command.
If the target SCell is unknown to UE, Tactivation_time is:
9ms+ 25* TSMTC_Scell  + TL1-RSRP,measure + TL1-RSRP,report
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