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1. Introduction

This paper continue to discuss the remaining issues on efficient activation/de-activation mechanism for SCells in NR CA. 
2. Discussion
2.1. Temporary RS based SCell activation delay
In last meeting, the SCell activation delay in scenario #3 was almost completed except one condition. The agreement and open issue is captured in [1]:

	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.



In our understanding, the component Tuncertainty_MAC can be removed under the following two cases: one is the case that UE receives the SCell activation command and TCI state activation command at the same time, and the other is the case that TCI state MAC CE for PDCCH and PDSCH (when applicable) is not required to be transmitted, and UE knows the information that the TCI state for PDCCH/PDSCH shall be associated with the triggered temporary RS burst. However according to the legacy/normal procedure, the TCI state for PDCCH and PDSCH is supposed to be indicated during SCell activation procedure. In other words, the optimization of the second case is not supported so far. Therefore it is reasonable to add the first case as a condition.
Proposal 1: For scenario #3, it is reasonable to add one additional condition:

 UE receives the SCell activation command and TCI state activation command at the same time.
2.2. Multiple SCell activation enhancement
The following is agreed in WF [1] in last meeting,
	Issue 1-2-1: Requirements of multiple SCell activation enhancement 

GTW session (March 2, 2022)

· Agreements

Multiple SCell activation enhancements

Further discussion on multiple SCell activation enhancement can take place in RAN4 #103-e.

If no decision is made in RAN4 #103-e, then no requirements will be defined in Rel-17.



To facilitate the discussion, we suggest to define requirements assuming parallel to-be-activated SCells are all based on temporary RS. Partial SSB based SCell activation and temporary RS based SCell activation are not considered.
Proposal 2: Only define requirements when the parallel to-be-activated SCells are all based on temporary RS. 

The following applicable cases can be specified for multiple SCell activation enhancement.
Case#1: If the SCell is known and belongs to FR1 and the measurement period of the SCell being activated is equal to or smaller than [2400ms]

In legacy SSB based multiple SCell activation requirements, the following three cases are considered under case#1:
Case 1-1: if on the same band UE also has at least one parallel to-be-activated SCell which is FR1 known Scell with the measurement period larger than [2400ms] but does not have any parallel to-be-activated SCell which is FR1 unknown SCell.
Case 1-2: if on the same band UE also has at least one parallel to-be-activated SCell which is FR1 unknown Scell.
Case 1-3: the cases are not included in the above cases.
	If the SCell is known and belongs to FR1 and the measurement period of the SCell being activated is equal to or smaller than [2400ms], Tactivation_time_multiple_scells is:

-
TFirstSSB_MAX_multiple_scells + Trs + 5ms, if on the same band UE also has at least one parallel to-be-activated SCell which is FR1 known Scell with the measurement period larger than [2400ms] but does not have any parallel to-be-activated SCell which is FR1 unknown SCell.
-
TFirstSSB_MAX_multiple_scells + TSMTC_MAX_multiple_scells + Trs + 5ms, if on the same band UE also has at least one parallel to-be-activated SCell which is FR1 unknown Scell
-
otherwise, TFirstSSB_MAX_multiple_scells + 5ms.


For case 1-1, in legacy SSB based requirements, AGC is required for another parallel to-be-activated known SCell on the same band with the measurement period larger than [2400ms]. However for temporary RS based SCell activation, the RSs on all active serving cells and SCells being activated in the same band are not required to be transmitted in the same slot. It means that the observed being activated SCell is not impacted by another parallel being activated SCells. Therefore TFirstSSB_MAX_multiple_scells can be removed in case 1-1.
For case 1-2, as unknown SCell is not a target scenario for temporary RS based SCell activation latency optimization, case 1-2 doesn’t need to be considered. 

For case 1-3, no AGC time is required for the being activated SCell.
Therefore the temporary RS based SCell activation time for case#1 shall be TFirstATRS_multiple_scells + 5ms, TFirstATRS_multiple_scells is used for fine time tracking. The parallel to-be-activated SCell is FR1 known Scell on the same band regardless measurement period. TFirstATRS_multiple_scells is the time to the end of the first complete CSI-RS burst for SCell activation on the SCell being activated (observed SCell) after slot n + [image: image2.png]


. 
Proposal 3: Case#1: If the SCell is known and belongs to FR1 and the measurement period of the SCell being activated is equal to or smaller than [2400ms], the activation time is,
· TFirstATRS_multiple_scells + 5ms, provided UE also has at least one parallel to-be-activated SCell which is FR1 known Scell but does not have any parallel to-be-activated SCell which is FR1 unknown SCell.
where TFirstATRS_multiple_scells is the time to the end of the first complete CSI-RS burst for SCell activation on the SCell being activated after slot n + [image: image4.png]


.
Case#2: If the SCell is known and belongs to FR1 and the measurement period of the SCell being activated is larger than [2400ms]

In legacy SSB based multiple SCell activation requirements, one following case is also included: on the same band UE also has at least one parallel to-be-activated SCell which is FR1 unknown Scell
	If the SCell is known and belongs to FR1 and the measurement period of the SCell being activated is larger than [2400ms], Tactivation_time_multiple_scells is:

-
TFirstSSB_MAX_multiple_scells + TSMTC_MAX_multiple_scells + Trs + 5ms, if on the same band UE also has at least one parallel to-be-activated SCell which is FR1 unknown Scell
-
otherwise, TFirstSSB_MAX_multiple_scells + Trs + 5ms




As unknown SCell is not a target scenario for temporary RS based SCell activation latency optimization, the blue highlighted case above shall not be considered. 
As the measurement period of being activated SCell is larger than 2400ms, then one TRS burst is required for AGC and 1 burst for T/F tracking. The minimum gap between the RS symbol(s) for AGC and the RS symbols for time/frequency acquisition also need to be considered.
Proposal 4: If the SCell is known and belongs to FR1 and the measurement period of the SCell being activated is larger than [2400ms], the activation time is 
· TFirstATRS_multiple_scells + Tgap + TATRS + 5ms, provided UE also has at least one parallel to-be-activated SCell which is FR1 known Scell but does not have any parallel to-be-activated SCell which is FR1 unknown SCell.
where TFirstATRS_multiple_scells is the time to the end of the first complete CSI-RS burst for SCell activation on the SCell being activated after slot n + [image: image6.png]


.
Case#3: If the SCell is unknown and belongs to FR1, and the SCell is contiguous to an active serving cell in the same band
Case#4: SCell to be activated belongs to FR2, and if there is at least one active serving cell on that FR2 band 
Case#5: SCell to be activated belongs to FR2, and if there is no active serving cell on that FR2 band, and the SCell to be activated is known to UE
For case #3, #4 and #5, the requirements for single temporary RS based SCell activation can be reused.
Proposal 5: For case #3, #4 and #5, the requirements for single temporary RS based SCell activation can be reused:
- Case#3: If the SCell is unknown and belongs to FR1, and the SCell is contiguous to an active serving cell in the same band
- Case#4: SCell to be activated belongs to FR2, and if there is at least one active serving cell on that FR2 band 
- Case#5: SCell to be activated belongs to FR2, and if there is no active serving cell on that FR2 band, and the SCell to be activated is known to UE
3. Conclusion
This contribution presents discussions on further Multi-RAT Dual-Connectivity enhancements. Further analysis on the remaining issues for efficient activation/de-activation mechanism for SCells are provided. Below we summarize our proposal:

Proposal 1: For scenario #3, it is reasonable to add one additional condition:

 UE receives the SCell activation command and TCI state activation command at the same time.
Proposal 2: Only define requirements when the parallel to-be-activated SCells are all based on temporary RS. 

Proposal 3: Case#1: If the SCell is known and belongs to FR1 and the measurement period of the SCell being activated is equal to or smaller than [2400ms], the activation time is,
· TFirstATRS_multiple_scells + 5ms, provided UE also has at least one parallel to-be-activated SCell which is FR1 known Scell but does not have any parallel to-be-activated SCell which is FR1 unknown SCell.
where TFirstATRS_multiple_scells is the time to the end of the first complete CSI-RS burst for SCell activation on the SCell being activated after slot n + [image: image8.png]


.
Proposal 4: If the SCell is known and belongs to FR1 and the measurement period of the SCell being activated is larger than [2400ms], the activation time is 
· TFirstATRS_multiple_scells + Tgap + TATRS + 5ms, provided UE also has at least one parallel to-be-activated SCell which is FR1 known Scell but does not have any parallel to-be-activated SCell which is FR1 unknown SCell.
where TFirstATRS_multiple_scells is the time to the end of the first complete CSI-RS burst for SCell activation on the SCell being activated after slot n + [image: image10.png]


.
Proposal 5: For case #3, #4 and #5, the requirements for single temporary RS based SCell activation can be reused:
- Case#3: If the SCell is unknown and belongs to FR1, and the SCell is contiguous to an active serving cell in the same band
- Case#4: SCell to be activated belongs to FR2, and if there is at least one active serving cell on that FR2 band 
- Case#5: SCell to be activated belongs to FR2, and if there is no active serving cell on that FR2 band, and the SCell to be activated is known to UE
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