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1 	Introduction
In RAN4 #102-e meeting, a WF [1] was agreed on further discussions of temporary RS for efficient SCell activation in NR CA. There are still two remaining issues. In this paper, we provide some analysis on the open issues.
2 Discussion
2.1 Temporary RS based SCell activation delay
In RAN4#102-e meeting, RAN4 has reached consensuses on the delay requirement on scenario#3 (there is no active serving cell on that FR2 band, and target SCell is known to UE), but the conditions still need further discussion.
	Issue 1-1: Tuncertainty_MAC for scenario #3 
Scenario #3: SCell to be activated belongs to FR2, if there is no active serving cell on that FR2 band, and target SCell is known to UE.
Assuming PDCCH TCI and PDSCH TCI (when applicable) shall be associated with the triggered temporary RS burst:
· if semi-persistent CSI-RS is used for CSI reporting, Tactivation_time is 3ms + max (Ttemp_RS+ 2ms, Tuncertainty_SP)
· if periodic CSI-RS is used for CSI reporting, Tactivation_time is max (Ttemp_RS + 5ms, Tuncertainty_RRC + TRRC_delay-THARQ)
under the condition that 
· One of the candidate TCI states configured in TCI-StatesPDCCH-ToAddList has the same QCL source of the triggered A-TRS,
· The QCL source of CSI-RS for CQI reporting is the same as the triggered A-TRS,
· The TCI state for PDCCH/PDSCH that is the same as A-TRS is assumed during SCell activation until changed by network after SCell activation.

FFS: whether add one additional condition:
 UE receives the SCell activation command and TCI state activation command at the same time


To our understanding, there are two points that need discussion:
· Is there any limitation if TCI state information for PDCCH/PDSCH/CSI-RS-for-CQI is indicated?
· Is TCI state activation command for PDCCH/PDSCH/CSI-RS-for-CQI necessary or not?
We think RAN4 has reached consensus on the first point as we already had the above agreed three conditions. So if TCI state information for PDCCH/PDSCH/CSI-RS-for-CQI is indicated, it is supposed to be the same as the triggered A-TRS.
Regarding the second point, as TCI state for PDCCH/PDSCH/CSI-RS-for-CQI should be the same as the triggered A-TRS no matter indicated or not, the TCI state activation command for PDCCH/PDSCH becomes redundant here. Therefore, we don’t think it is necessary for network to transmit TCI state activation command for PDCCH/PDSCH/CSI-RS-for-CQI. 
Proposal 1: It is up to network to explicitly indicate TCI state information for PDCCH/PDSCH/CSI-RS-for-CQI for Scenario#3 or not. If explicitly indicated, TCI state for PDCCH/PDSCH/CSI-RS-for-CQI should be the same as the triggered A-TRS.
2.2 Multiple SCell activation enhancement
In RAN4#102-e meeting, RAN4 has agreed to further discuss multiple Scell activation enhancement. We will provide some analysis on this.
Before going to the requirements, we propose to discuss the general rules at first.
When specifying SCell activation delay requirement with multiple downlink SCells in R16, there are several general rules to follow to simplify the discussion:
· In NR-DC, only define requirement for UE with per-FR MG capability 
· UE only receives one single MAC command per CG for multiple SCell activation within the activation period
· Any to-be-activated unknown SCell has active serving cell(s) or known to-be-activated SCell(s) on the same band 
· Single interruption when single MAC CE command is received
· For FR1, the activation delay of a victim SCell is prolonged due to aggressor SCells whose SSB burst come later.
· For FR2, if the target SCell to-be-activated is known or at least there is one active serving cell on that FR2 band, the activation delay of the target SCell is same as single SCell activation delay requirement; if the target SCell is unknown and there is at least one parallel to-be-activated known SCell on the same FR2 band, cell search and L1-RSRP measurement of the target SCell can be skipped.
In our opinion, we should follow at least the first four rules above. Regarding the last two rules, more discussion is needed. Besides, we also need to discuss whether to consider hybrid cases “some Scells use TRS and some use SSB during Scell activation”.
Multiple SCell activation in FR1
For FR1, fast scell activation applies to the following three scenarios:
Table 1
	Scenarios
	Tactivation_time
	SCell Activation Delay

	
	AGC tuning
	fine timing
	Margin
	

	FR1
	Known & SCell meas. Cycle <= [2400ms]
	-
	1 TRS
	5 ms
	TFirst_temp_RS + 5ms

	
	Known & SCell meas. Cycle> [2400ms]
	1 TRS
	1 TRS
	5 ms
	TFirst_temp_RS +Tgap+ Ttemp_RS+ 5ms

	
	Intra-band contiguous (satisfy 38.133 conditions) 
	1 TRS
	1 TRS
	5 ms
	TFirst_temp_RS +Tgap+ Ttemp_RS+ 5ms 


In R16, for FR1, the activation delay of a victim SCell is prolonged due to aggressor SCells whose SSB burst come later as shown in Fig.1. If we follow this principle, for fast SCell activation with multiple SCells, all the SCells being activated should use TRS and UE should receive the first TRS for each SCell being activated at the same occasion. Otherwise, the RS which arrives earlier will be wasted. If we break the principle used in R16, as shown in Fig.2, each SCell being activated in different bands in FR1 has no impact on each other. It also allows different SCells being activated in different bands use SSB or TRS for AGC tuning and T/F fine tracking during activation.
For intra-band, there are some differences from inter-band. In Fig.3, both the victim SCell and aggressor SCell are known. Measurement period of the victim SCell is smaller than 2400ms. Measurement period of the aggressive SCell is larger than 2400ms. To follow the same principle of R16, one more TRS is needed to perform AGC retuning for the victim SCell which only needs a TRS for T/F fine tracking if activated alone. If we break this rule, as shown in Fig.4, since UE is not supposed to perform AGC retuning and T/F tracking for different carriers in the same band simultaneously, interruption will be caused on victim Scell due to AGC retuning from aggressor SCell. Therefore, it is better that the first RS of victim Scell comes after aggressor Scell, and the first TRS of victim Scell and aggressor Scell do not collide with each other.
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Fig.1 An example that follows rules of R16 with victim SCell and aggressor SCell belonging to inter-band in FR1.
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 Fig.2 An example not in align with R16 when victim SCell and aggressor SCell belonging to inter-band in FR1.
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Fig.3 An example that follows rules of R16 with victim SCell and aggressor SCell belonging to intra-band in FR1. 
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Fig.4 An example not in align with R16 when victim SCell and aggressor SCell belonging to intra-band in FR1.

In summary, we have the two observations:
Observation 1: Following R16’s principle “for FR1, the activation delay of a victim SCell is prolonged due to aggressor SCells whose RS burst come later”, for fast SCell activation with multiple SCells in FR1
· UE is supposed to receive the first TRS for each SCell being activated at the same occasion. Otherwise, the RS which arrives earlier will be wasted.
· For the activated SCell which is known and the measurement period is equal to or smaller than 2400ms, one more TRS is needed for AGC, if on the same band UE also has at least one parallel to-be-activated known SCell with the measurement period larger than 2400ms.
Observation 2: If not following R16’s principle “for FR1, the activation delay of a victim SCell is prolonged due to aggressor SCells whose RS burst come later”
· For inter-band case, network can have more flexibility on transmission occasion of TRS of different SCells.
· For multiple SCells to-be-activated in parallel in the same band, there will be some limitation on the transmission occasion of TRS of different SCells.
Based on the observations, it is better to align with R16’s principle and we have the following proposals.
[bookmark: _Hlk101345952]Proposal 2: Follow R16’s principle “For FR1 the activation delay of a victim SCell is prolonged due to aggressor SCell of which the first RS burst comes later”.
Proposal 3: For fast SCell activation with multiple SCells in FR1, UE is supposed to receive the first TRS for each SCell being activated at the same occasion. 
Proposal 4: For fast SCell activation with multiple SCells in FR1, only consider the case that all the SCells to-be-activated in parallel use TRS during activation procedure. 
Proposal 5: For the to-be-activated SCell which is known in FR1 and the measurement period is equal to or smaller than 2400ms, one more TRS is needed for AGC, if on the same band UE also has at least one parallel to-be-activated known SCell with the measurement period larger than 2400ms.

Multiple SCell activation in FR2
For FR2, fast scell activation applies to the following three scenarios.
Table 2
	Scenarios
	Tactivation_time
	SCell Activation Delay

	
	AGC tuning
	fine timing
	Margin
	

	FR2
	at least one active serving cell on that FR2 band
	-
	1 TRS
	5 ms
	TFirst_temp_RS + 5ms

	
	Known & no active serving cell on that FR2 band, and with SP-CSI-RS for CSI reporting
	-
	1 TRS
	5 ms
	3ms + max (Ttemp_RS + 2ms, Tuncertainty_SP)

	
	Known & no active serving cell on that FR2 band, and with P-CSI-RS for CSI reporting
	-
	1 TRS
	5 ms
	max (Ttemp_RS + 5ms, Tuncertainty_RRC + TRRC_delay-THARQ) 



According to the principle for multiple SCell activation in R16, other to-be-activated SCells have no impact on the SCell activation delay of the above three scenarios. In our opinion, the principle is also applicable when some of the to-be-activated SCell use TRS during activation procedure.
In R16, if the target SCell is unknown and there is at least one parallel to-be-activated known SCell on the same FR2 band, cell search and L1-RSRP measurement of the target SCell can be skipped. This is also applicable when the to-be-activated known SCell use TRS during activation procedure. 
There is also one point that can be different from single SCell activation. Besides the three scenarios listed in table 2 in single SCell activation, TRS can be used for fast SCell activation in the scenario that the target SCell is unknown and there is at least one parallel to-be-activated known SCell on the same FR2 band. 
Proposal 6: For multiple SCells activation in FR2, if the target SCell to-be-activated is known or at least there is one active serving cell on that FR2 band, the activation delay of the target SCell is same as single SCell activation delay requirement regardless SSB or TRS is used during activation procedure.
Proposal 7: For multiple SCells activation in FR2, if the target SCell is unknown and there is at least one parallel to-be-activated known SCell on the same FR2 band, cell search and L1-RSRP measurement of the target SCell can be skipped regardless the known SCell uses SSB or TRS during activation procedure.
Proposal 8: Further discuss whether TRS can be used for fast SCell activation in the scenario that the target SCell is unknown and there is at least one parallel to-be-activated known SCell on the same FR2 band. 
3 Summary
In this paper, the discussion on the remaining issue of efficient activation/de-activation mechanism for SCells is provided. We have the following proposal:
Proposal 1: It is up to network to explicitly indicate TCI state information for PDCCH/PDSCH/CSI-RS-for-CQI for Scenario#3 or not. If explicitly indicated, TCI state for PDCCH/PDSCH/CSI-RS-for-CQI should be the same as the triggered A-TRS.
Observation 1: Following R16’s principle “for FR1, the activation delay of a victim SCell is prolonged due to aggressor SCells whose RS burst come later”, for fast SCell activation with multiple SCells in FR1
· UE is supposed to receive the first TRS for each SCell being activated at the same occasion. Otherwise, the RS which arrives earlier will be wasted.
· For the activated SCell which is known and the measurement period is equal to or smaller than 2400ms, one more TRS is needed for AGC, if on the same band UE also has at least one parallel to-be-activated known SCell with the measurement period larger than 2400ms.
Observation 2: If not following R16’s principle “for FR1, the activation delay of a victim SCell is prolonged due to aggressor SCells whose RS burst come later”
· For inter-band case, network can have more flexibility on transmission occasion of TRS of different SCells.
· For multiple SCells to-be-activated in parallel in the same band, there will be some limitation on the transmission occasion of TRS of different SCells.
Proposal 2: Follow R16’s principle “For FR1 the activation delay of a victim SCell is prolonged due to aggressor SCell of which the first RS burst comes later”.
Proposal 3: For fast SCell activation with multiple SCells in FR1, UE is supposed to receive the first TRS for each SCell being activated at the same occasion. 
Proposal 4: For fast SCell activation with multiple SCells in FR1, only consider the case that all the SCells to-be-activated in parallel use TRS during activation procedure. 
Proposal 5: For the to-be-activated SCell which is known in FR1 and the measurement period is equal to or smaller than 2400ms, one more TRS is needed for AGC, if on the same band UE also has at least one parallel to-be-activated known SCell with the measurement period larger than 2400ms.
Proposal 6: For multiple SCells activation in FR2, if the target SCell to-be-activated is known or at least there is one active serving cell on that FR2 band, the activation delay of the target SCell is same as single SCell activation delay requirement regardless SSB or TRS is used during activation procedure.
Proposal 7: For multiple SCells activation in FR2, if the target SCell is unknown and there is at least one parallel to-be-activated known SCell on the same FR2 band, cell search and L1-RSRP measurement of the target SCell can be skipped regardless the known SCell uses SSB or TRS during activation procedure.
Proposal 8: Further discuss whether TRS can be used for fast SCell activation in the scenario that the target SCell is unknown and there is at least one parallel to-be-activated known SCell on the same FR2 band. 
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