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1. Introduction
In RAN4 #89 meeting, RAN4 had extensive discussion on SCell activation delay requirements in FR2, and the requirements for the case that there is no active serving cell on FR2 band is still TBD. Furthermore, existing requirement defined in 38.133 is applied for the UE configured with one downlink SCell in SCG in EN-DC, or in standalone NR carrier aggregation and when one SCell is being activated. However, since existing requirements are applicable to up to 7CCs in EN-DC or 8CCs in SA, thus, the requirements when multiple SCells are configured to be activated/deactivated should be specified.
In this contribution, we further discuss the remaining issues for SCell activation delay requirements. 
2. FR2 SCell activation delay
In last meeting, the TCI state switching delay should be considered during SCell activation, and the corresponding WF [1] was agreed as follows:
	Background: TCI States and Spatial Relation
· TCI states for DL channels PDCCH/PUCCH 
· Multiple TCI states can be configured 
· Depends on UE capability indication 
· RAN1 capability 2-4
· Spatial Relation for UL channels PUCCH/PUSCH
· Multiple spatial relations can be configured
· Depends on UE capability
· RAN1 capability 2-59 
Scell Activation in FR2
· For the scenario where the SCell is first cell on the band 
·  FR1 + FR2 CA:  Pcell (or Pscell in FR1) + Scell in FR2
· If UE is configured with multiple TCI states/Spatial Relations
· Scell activation command comes via MAC-CE
· Open Items
· Procedure for down selecting to one active TCI state and spatial relation
· Order of procedure between Scell activation and TCI (spatial relation) selection
· Total delay required for all these procedures


The IE TCI-State was defined to associate one or two DL reference signals with a corresponding quasi-colocation (QCL) type and gNB can configure one or multiple TCI states to a specific UE via DCI, MAC-CE or RRC reconfiguration. The detail analysis of TCI state switching delay for each scenario is discussed in another discussion paper in [2].
If UE is configured with only one TCI state, UE will not need additional time to decode the signal containing TCI state configuration and change the Rx beam direction while the target SCell is being activated, thus, there will be no impact on existing SCell activation delay. If UE is configured with multiple TCI states, additional MAC-CE/DCI decoding time or RRC reconfiguration processing time may be needed during SCell activation procedure and a longer SCell activation delay is expected.
Observation 1: If UE is configured with multiple TCI states, additional time for MAC-CE/DCI decoding or RRC reconfiguration processing may be needed during SCell activation procedure and a longer SCell activation delay is expected.
In case the SCell being activated is the first cell to be activated in the FR2 band, e.g. PCell is in FR1 band and the target SCell is in FR2 band, then, the UE shall do Rx beam sweeping to find the best Rx beam for SCell activation. Thus, the scaling factor N1 should be considered when defining the SCell activation delay requirements. UE needs to do AGC adjustment, cell detection and timing refinement procedures to activate the target SCell. 
In RAN4#88 meeting, RAN4 had quite extensive discussion on the scaling factor value of Rx beam sweeping. And the following agreements [3] were made:
	Agreement:
For vehicle mounted/power class 2 and handheld/power clas 3, [24] samples is assumed (either 3 samples x 8 beams or 5 samples x 4 beams) for measurement period and PSS/SSS sync. For RLM and beam management requirements, scaling factor is FFS. N1=8 is assumed in other requirements (eg handover delay, PSCell addition, Scell activation etc….) where beam sweep is needed.


Since the scaling factor N1 was agreed as 8, thus the AGC adjustment delay can be 16*SMTC periodicity and the cell detection delay can be 8*SMTC periodicity. Regarding the finer timing adjustment, it was defined as 1*SMTC periodicity, thus total time needed for UE to do AGC, cell detection and finer timing refinement can be 25*SMTC periodicity.
Proposal 1: If the SCell being activated belongs to FR2, and there is no active serving cell on that FR2 band, then, Tactivation_time is [3ms+ 25*SMTC periodicity +2ms] provided that UE is configured with one TCI state.
3. Multiples SCells activation and deactivation
In Rel-15, multiple CCs are supported and the specified numbers of serving carriers for EN-DC or SA are copied as follows:
	[bookmark: _Toc535475863]3.6.2.1	Number of serving carriers for SA
Requirements for standalone NR with NR PCell are applicable for the UE configured with the following number of serving NR CCs:
-	up to 8 NR DL CCs in total, with 1 UL (or 2 UL if SUL is configured) in PCell and up to 1 UL (or 2 UL if SUL is configured) in SCell.
-	SUL may be configured together with one of the UL
[bookmark: _Toc535475864]3.6.2.2	Number of serving carriers for EN-DC
Requirements for EN-DC operation of E-UTRA and NR with E-UTRA PCell and NR PSCell are applicable for the UE configured with the following number of serving NR CCs:
-	up to 7 NR DL CCs in total, with 1 UL (or 2 UL if SUL is configured) in PCell and up to 1 UL (or 2 UL if SUL is configured) in SCell.
-	SUL may be configured together with one of the UL
The applicable number of E-UTRA CC for EN-DC in the MCG for both UL and DL is specified in TS 36.133 [15].



When gNB configures multiple SCells to be activated and deactivated, the following cases need to be considered to define the requirements,
· Case 1: Multiple SCells are activated or deactivated simultaneously;
· Case 2: One SCell is activated or deactivated after activation or deactivation command of another SCell but before the completion of activation or deactivation of the SCell;
· Case 3: One SCell is activated or deactivated after the completion of activation or deactivation of another SCell.
Among above cases, the existing activation requirements are applicable to case 1 and case 3. For case 2, this will affect the on-going activation or deactivation procedure of the first SCell in UE; similarly if other SCell is configured or deconfigured, then the activation or deactivation procedure of the first SCell will be affected.
For case 2, the extended activation and deactivation delays for the SCell need to take into account interruption due to each activation, deactivation, configuration or deconfiguration of the other SCell.
The extended activation delay in case 2 can be expressed by (1)
Tactivate_total = Tactivate_basic+ K*Dinterrupt                                                  (1)
Where:
Tactivate_basic is the SCell activation delay specified in section 8.3.2;
K is the number of Scell(s) is activated, deactivated, configured or deconfigured while the Scell is being activated;
Dinterrupt is the maximum interruption at SCell activation/deactivation specified in section 8.2.
Proposal 2: While activating a SCell if the other SCell(s) is activated, deactivated, configured or deconfigured by the UE, then the UE shall meet the SCell activation delay requirements (Tactivate_total) according to the following expression:
Tactivate_total = Tactivate_basic+ K*Dinterrupt
Where:
Tactivate_basic is the SCell activation delay specified in section 8.3.2;
K is the number of Scell(s) is activated, deactivated, configured or deconfigured while the Scell is being activated;
Dinterrupt is the maximum interruption at SCell activation/deactivation specified in section 8.2.
And the deactivation delay should not depend on the other SCell is activated, deactivated, configured or deconfigured by the UE during the SCell deactivation delay.
Proposal 3: The UE shall meet the SCell activation delay requirements specified in section 8.3.3 regardless of whether the other SCell is activated, deactivated, configured or deconfigured or not by the UE during the SCell deactivation delay.
4. Conclusion
In this contribution, we discuss the open issues on SCell activation delay requirements, and provide the proposals as follows:
Observation 1: If UE is configured with multiple TCI states, additional time for MAC-CE/DCI decoding or RRC reconfiguration processing may be needed during SCell activation procedure and a longer SCell activation delay is expected.
Proposal 1: If the SCell being activated belongs to FR2, and there is no active serving cell on that FR2 band, then, Tactivation_time is [3ms+ 25*SMTC periodicity +2ms] provided that UE is configured with one TCI state.
Proposal 2: While activating a SCell if the other SCell(s) is activated, deactivated, configured or deconfigured by the UE, then the UE shall meet the SCell activation delay requirements (Tactivate_total) according to the following expression:
Tactivate_total = Tactivate_basic+ K*Dinterrupt
Where:
Tactivate_basic is the SCell activation delay specified in section 8.3.2;
K is the number of Scell(s) is activated, deactivated, configured or deconfigured while the Scell is being activated;
Dinterrupt is the maximum interruption at SCell activation/deactivation specified in section 8.2.
Proposal 3: The UE shall meet the SCell activation delay requirements specified in section 8.3.3 regardless of whether the other SCell is activated, deactivated, configured or deconfigured or not by the UE during the SCell deactivation delay.
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