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1 	Introduction
In RAN4 #101-e meeting, a WF [1] was agreed on further discussions of temporary RS for efficient SCell activation in NR CA. There are still some remaining issues. In this paper, we provide some analysis on the remaining issues.
2 Discussion
2.1 MAC CE/ DCI based SCell activation
A LS was sent from RAN1 to RAN4 [R4-2107609], the content is duplicated as below:
	1. Overall Description:
With respect to efficient SCell activation for NR CA, RAN1 would like to inform RAN4 the following RAN1 agreement,
Agreement
For efficient activation of SCells
· Option 1a: MAC CE(s) contained in a single PDSCH to trigger both SCell activation and corresponding temporary RS(s)
· Details FFS including timeline design for receiving temporary RS
Note: Separate from the support of Option 1a, it is up to RAN4 whether or not to consider an activation time enhancement for Option 2 without requiring further RAN1 work
· Option 2: A Rel-15/16 SCell activation MAC-CE to trigger SCell activation and a Rel-15/16 DCI to trigger corresponding Rel-15/16 A-TRS(s)


The difference between option 1a and option 2 lies in that option 2 is a two-step method. Compared to option 1a, option 2 cannot shorten the activation delay but complicates the implementation in both network and UE. In case the SCell activation MAC CE requires a HARQ retransmission, network should transmit TRS triggering DCI after receiving the MAC CE ACK. UE will be uncertain of which type of RS (TRS or SSB) to use during SCell activation until UE detects a TRS triggering DCI successfully or detects an SSB. UE implementation for option 2 is different from option 1a as well as R15/R16 SCell activation. Although UE can support Rel-15/16 SCell activation MAC-CE and Rel-15/16 A-TRS triggering DCI individually, it doesn’t mean UE supports option 2. Additional UE capability is needed. 
Considering that the intension of Rel-17 temporary RS is to shorten the SCell activation delay and we already have option 1a which is superior to option 2 in delay and the implementation in both network and UE, we propose to define requirement for option 1a only.
Proposal 1: RAN4 only specify requirement for the case that SCell activation command and corresponding temporary RS are triggered by only one single PDSCH.
2.2 Delay requirements for temporary RS based SCell activation
RAN4 has reached consensuses on the delay requirements for most of the scenarios except scenario#2 and scenario#3. The status is shown in the following table.
Table 1
	Senarios
	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) (Scenario#2)
	1 TRS
	1 TRS
	5 ms
	TFirst_temp_RS +Tgap+ Ttemp_RS+ 5ms 
(whether to keep legacy 5ms)

	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 (Scenario 3)
	-
	1 TRS
	5ms
	TBD



We will provide our views on the remaining issues. 
· Tuncertainty_MAC for scenario#3
For the delay requirement of scenario#3 (there is no active serving cell on that FR2 band, and target SCell is known to UE), two alternatives as follows are discussed. 
	Scenario#3: Scell to be activated belongs to FR2
Issue 1-4-6: If there is no active serving cell on that FR2 band, and target Scell is known to UE
· Option 1(Qualcomm, Apple, Ericsson, Oppo): Replace (T_uncertainty_MAC + T_FineTiming) with T_ATRS, assuming A-TRS burst triggered by the MAC-CE shall be associated with the SSB that might have been used if the A-TRS burst had not been triggered, i.e. PDCCH TCI and PDSCH TCI (when applicable) shall be associated with the triggered A-TRS burst.
· Option 2 (Huawei, MTK): (T_uncertainty_MAC + T_FineTiming) is unchanged



The legacy requirements for cases with semi-persistent and periodic CSI-RS resources are used for CQI measurements, respectively, are as follows.
	38.133 clause 8.3.2
[...]
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 in FR1 or in FR2:
	If the target SCell is known to UE and semi-persistent CSI-RS is used for CSI reporting, then Tactivation_time is:
-	3ms + max(Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP), where Tuncertainty_MAC=0 and Tuncertainty_SP=0 if UE receives the SCell activation command, semi-persistent CSI-RS activation command and TCI state activation command at the same time.
	If the target SCell is known to UE and periodic CSI-RS is used for CSI reporting, then Tactivation_time is:
-	max(Tuncertainty_MAC + 5ms + TFineTiming, Tuncertainty_RRC + TRRC_delay-THARQ), where Tuncertainty_MAC=0 if UE receives the SCell activation command and TCI state activation commands at the same time.
[...]



The definition of Tuncertainty_MAC is as follows:
	Tuncertainty_MAC is the time period between reception of the last activation command for PDCCH TCI, PDSCH TCI (when applicable) relative to
-	SCell activation command for known case;
-	First valid L1-RSRP reporting for unknown case.



The main difference between the two options is that the TCI state for PDCCH/PDSCH/CSI-RS-for-CQI is the same as the triggered A-TRS burst in option 1 while maybe not in option 2. In our perspective, it is a reasonable case that the TCI state for PDCCH/PDSCH/CSI-RS-for-CQI is the same as the triggered A-TRS burst at least during SCell activation. And the TCI state for PDCCH/PDSCH can be changed after SCell is activated if needed. Therefore, UE does not need to wait for PDCCH/PDSCH TCI activation MAC CE and Tuncertainty_MAC is not needed. But considering the TCI state configuration and activation procedure shown below, option 1 is applicable under the condition that one of the candidate TCI states in TCI-StatesPDCCH-ToAddList should have the same QCL source with the triggered A-TRS. 
[image: ]
Proposal 2: If there is no active serving cell on that FR2 band, and target SCell is known to UE 
· 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 
· [bookmark: _Hlk91776238]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.

· Reduction on 5ms in scenario#2 and scenario#3
In RAN4#101 e-meeting, certain company proposed to reduce the “5ms” in scenario#2 and scenario#3.
	Scenario#2: SCell to be activated is unknown and belongs to FR1, and Scell is contiguous to an active serving cell in the same band
Issue 1-4-4: Scell activation delay 
T_activation_time = TFirst_temp_RS +Tgap+ Ttemp_RS +5ms
Scenario#3: Scell to be activated belongs to FR2
Issue 1-4-5: If there is at least one active serving cell on that FR2 band
T_activation_time = TFirst_temp_RS +5ms


The legacy 5ms delay includes two parts: 
· 3ms for MAC CE processing time, RF retuning and software preparing 
· 2ms for SSB processing time
For A-TRS based SCell activation, both the two parts should be kept and remain the same. 
Proposal 3: The legacy 5ms delay is kept unchanged in scenario#2 and #3.
2.3 Interruption due to temporary RS based SCell activation
The interruption length and window for temporary RS based SCell activation were discussed in RAN4#101-e meeting.
· Interruption length
The interruption is introduced by two parts. One is RF retuning, which is the same as SSB based SCell activation.
The other is AGC setting for intra-band SCell if needed. As for AGC adjustment, a burst which is 2 slots with 4 CSI-RS symbols is needed, so the interruption length caused by AGC setting is 2 slots of aggressor cell.

· Starting point of interruption window
The starting point of interruption window of SSB based SCell activation is specified as below:
	The starting point of an interruption window on spCell or any activated SCell, as specified in clause 8.2, shall not occur before slot n+1+  and not occur after slot slot n+1+, where NR slot length is with respect to the numerology used in the SCell being activated, and TX is:
-	TFirstSSB, for any scenario where Tactivation_time includes TFirstSSB;
-	TFirstSSB_MAX, for any scenario where Tactivation_time includes TFirstSSB_MAX;
-	Tuncertainty_MAC +TFineTiming, for any scenario where Tactivation_time includes TFineTiming.


Since Tuncertainty_MAC is not needed for all scenarios including scenario#3 as stated in Section 2.2, the third bullet is not applicable for temporary RS based SCell activation anymore. As for the first and second bullets, TFirstSSB/TFirstSSB_MAX shall be changed to TFirst_temp_RS.

[bookmark: _Ref71138190][bookmark: _Ref71139068]Proposal 4: Temporary RS based SCell activation interruption can reuse the existing SCell activation/deactivation interruption except:
· changing the interruption length caused by AGC adjustment to 2 slot length of aggressor cell.
· changing the definition of Tx to TFirst_temp_RS for any scenario where Tactivation_time includes TFirst_temp_RS.
3 Summary
In this paper, the discussion on the remaining issues of efficient activation/de-activation mechanism for SCells is provided. We have the following proposal:
Proposal 1: RAN4 only specify requirement for the case that SCell activation command and corresponding temporary RS are triggered by only one single PDSCH.
Proposal 2: If there is no active serving cell on that FR2 band, and target SCell is known to UE 
· 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.
Proposal 3: The legacy 5ms delay is kept unchanged in scenario#2 and #3.
Proposal 4: Temporary RS based SCell activation interruption can reuse the existing SCell activation/deactivation interruption except:
· changing the interruption length caused by AGC adjustment to 2 slot length of aggressor cell.
· changing the definition of Tx to TFirst_temp_RS for any scenario where Tactivation_time includes TFirst_temp_RS.
4 Reference 
R4-2120334, WF on R17 further Multi-RAT Dual-Connectivity enhancements, Huawei, HiSilicon
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