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1. Introduction
In RAN #84 plenary meeting, a new WI of NR RRM enhancement in Rel-16 was approved [1], in accordance to the WI objectives, the RRM requirements for multiple SCell activation and deactivation in both FR1 and FR2 shall be specified. 
	RRM requirements of multiple Scell activation/deactivation in both FR1 and FR2
· Scell activation and deactivation delay and interruption requirements for multiple SCell activation/deactivation in FR1, and FR2, and FR1+FR2
·  the corresponding delay requirements for both FR1 and FR2 should be power class agnostic


In this contribution, we discuss the related RRM requirements for multiple SCell activation and deactivation. 
2. Discussion
In Rel-15, SCell activation/deactivation requirements defined in 38.133 are only applied for the UE configured with one downlink SCell for MR-DC/SA mode. However, the RRM requirements defined in TS 38.133 are applicable to up to 8CCs, thus, the RRM requirements when multiple SCells are configured to be activated/deactivated should be specified.
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: Activation or deactivation command for one SCell is received during the on-going activation or deactivation procedure for another 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.
Proposal 1: the RRM requirements are defined when activation or deactivation command for one SCell is received during the on-going activation or deactivation procedure for another SCell.

Multiple SCell activation in FR1
Figure 1 and figure 2 illustrate the time line of SCell #1 activation procedure in FR1without and with reception of SCell #2 activation command, respectively.


Figure 1: SCell#1 activation timeline in FR1



Figure 2: Timeline of SCell#1 activation when SCell#2 is activated during SCell#1 activation procedure
From above figures, it can be observed that additional interruption time due to RF retuning and AGC adjustment shall be considered as the activation delay for SCell#1.
Proposal 2: For multiple SCell activation in FR1, additional delay due to RF retuning and AGC adjustment shall be considered as the activation delay for SCell#1.

Multiple SCell activation in FR2
In Rel-15, SCell activation requirement in FR2 are specified for the following scenarios:
· Scenario 1: If the SCell being activated belongs to FR2 and if there is at least one active serving cell on that FR2 band
· Scenario 2: If the SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is FR1
If FR2 SCell#1 is being activated, another FR2 SCell#2 activation command is received during the activation procedure of SCell#1, for both scenario 1 and scenario 2, the same Rx beam shall be the used during the activation procedure, since only intra-band CA are supported in FR2. Thus there is no need to consider the Rx beam related issues when we discuss multiple SCell activation in FR2. And we think the additional interruption time due to RF retuning and AGC adjustment shall be considered as the activation delay for SCell#1.
Proposal 3: For multiple SCell activation in FR2, additional delay due to RF retuning and AGC adjustment shall be considered as the activation delay for SCell#1.

Multiple SCell activation in FR1 and FR2
Since UE is implemented with dedicated RF chain for FR1 and FR2, respectively. When one FR1 or FR2 SCell is being activated, another FR2 or FR1 SCell activation command is received during FR1 or FR2 SCell activation procedure, we think there is no impact on activation delay for FR1 or FR2 SCell activation.
Proposal 4: For multiple SCell activation in FR1 and FR2, there is no impact on activation delay for FR1 or FR2 SCell activation.

Therefore, the extended activation and deactivation delays for the SCell need to take into account interruption due to each activation or deactivation of other SCell(s). And 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 5: 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 6: 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.
3. Conclusion
In this contribution, we discuss multiple SCell activation delay requirements, and provide the proposals as follows:
Proposal 1: the RRM requirements are defined when activation or deactivation command for one SCell is received during the on-going activation or deactivation procedure for another SCell.
Proposal 2: For multiple SCell activation in FR1, additional delay due to RF retuning and AGC adjustment shall be considered as the activation delay for SCell#1.
Proposal 3: For multiple SCell activation in FR2, additional delay due to RF retuning and AGC adjustment shall be considered as the activation delay for SCell#1.
Proposal 4: For multiple SCell activation in FR1 and FR2, there is no impact on activation delay for FR1 or FR2 SCell activation.
Proposal 5: 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 6: 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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