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[bookmark: _Ref47278890]1	Introduction 
[bookmark: _Ref32352040][bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]In the WID of Rel-17 further multi-RAT dual-connectivity enhancements [1], one objective in RAN1 scope is:
· Support efficient activation/de-activation mechanism for one SCG and SCells 
· Support for SCells applies to NR CA, based on RAN1 leading mechanisms [RAN1, RAN2, RAN4]
· This objective applies to FR1 and FR2 

This paper provides our views on the Rel-17 fast SCG/SCells activation using temporary RS. 
2	Information to be carried in the Rel-17 new MAC-CE
In RAN1 #103-e [2], it is agreed that:
Agreements:
As working assumption, with respect to efficient SCell activation, reuse existing Rel-15/16 TRS structure for temporary RS
· FFS: how many burst/symbols are required for both AGC settling and Time/Frequency tracking for different cases, e.g. FR1 and FR2, known and unknown SCell
In RAN1 #104-bis-e [3], it is agreed that:
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
RAN1 has agreed to use a new Rel-17 MAC-CE to trigger both SCell activation and corresponding temporary RS which is the existing Rel-15/16 TRS. The additional information in the MAC-CE for temporary RS should then be specified.
Observation 1: RAN1 has agreed to use a new Rel-17 MAC-CE to trigger both SCell activation and corresponding temporary RS which is the existing Rel-15/16 TRS. The additional information in the MAC-CE for temporary RS should then be specified.

The assisted TRS burst information is carried through SCell activation command by MAC CE which is sent to PCell and the assisted TRS burst appears in SCell. The slot offset between the triggered slot and the appearance of the first slot in the assisted TRS burst, and the number of slots in the assisted TRS burst can be carried in the activation command by MAC CE
· For example, when the SCell activation command is sent to PCell in slot n, the first slot in the assisted TRS burst will appear in slot n+x in SCell, where the value x can be indicated in the activation command
· The appearance of the first slot in the assisted TRS burst needs to be after RF retuning of SCell
· The slot offset between the triggered slot (by MAC-CE) and the appearance of assisted TRS burst needs to be large enough

Proposal 1: For temporary RS for known cell (A-TRS), the following information should be carried in the new Rel-17 MAC-CE:
· The slot offset between the triggered slot and the appearance of the first slot of the temporary RS
· The time/frequency resource location
· Number of consecutive temporary RS bursts
The slot offset between the triggered slot (by MAC-CE) and the appearance of assisted TRS burst needs to be large enough to ensure the appearance of the first slot in the assisted TRS burst is after RF retuning of SCell.
3	SCell activation delay requirement in FR1 and FR2
In RAN1 #102-e [4] meeting, TRS is selected as temporary RS to expedite the activation procedure of AGC setting and time/frequency tracking for known cell. If more functionalities are confirmed to be supported by temporary RS, other RS candidates are not precluded. 
Working Assumption
At least for the case of known cell, temporary RS is supported to expedite the activation process during the SCell activation procedure for efficient SCell activation for both FR1 and FR2:
· The temporary RS should provide at least the functionalities of AGC settling and time/frequency tracking during SCell activation procedure.
· FFS potential functionalities of CSI measurement/acquisition and cell search
Agreements:
TRS is selected as temporary RS for Scell activation
         If more functionalities are confirmed to be supported by temporary RS, other RS candidates, e.g. aperiodic CSI-RS, P/SP-CSI RS, SRS and RS based on SSS/PSS, are not precluded.
         The TRS should be triggered by DCI or MAC-CE. FFS which exact triggering command.

As specified in TS38.133, for the cases of unknown cell, especially in FR 2, the cell search time might be the dominant term of the overall SCell activation time Tactivation_time. In the section below, we analysis how much improvement in activation time can be obtained, if SSS/PSS based temporary RS can also be provided to expedite the cell search procedure.
The requirement of SCell activation delay for the case of unknown cell in FR1 is shown below from 38.133 g60 8.3.2:
		If the SCell is unknown and belongs to FR1, provided that the side condition Ês/Iot ≥ -2dB is fulfilled, Tactivation_time is:
-	TFirstSSB_MAX + TSMTC_MAX + 2*Trs + 5ms.




In Table 1, we take 15kHz as an example and assume that SMTC periodicity is 20ms, timing distance between 2 burst of TRS is 5ms. The improved activation delay requirement between w options are compared. Here, the option 1 is when only TRS is provided, and option 2 is when both TRS and SSS/PSS based RS are provided. We also assume the timing gap between last SSB and first TRS that UE used to perform measurement is 5ms, and the periodicity of SSS/PSS based RS is also 5ms.
[bookmark: _Ref67949509]Table 1: SCell activation delay for unknown cell in FR1
	
	Only TRS is provided
	Both TRS and SSS/PSS based RS are provided
	Rel-15 requirement Tactivation_time (ms)


	
	Tactivation_time (ms)
	improved percentage
	Tactivation_time (ms)
	improved percentage
	

	Unknown cell in FR1
	75
	11.76%
	25
	70.59%
	85


[bookmark: _Ref68301451]Observation 2: For the case of unknown cell in FR1, approximately 11.76% SCell activation delay can be reduced if only TRS is provided as the temporary RS, and 70.59% SCell activation delay can be reduced if both TRS and SSS/PSS based RS are provided as the temporary RS.

The requirement of SCell activation delay for the case of unknown cell in FR2 are shown below from 38.133 g60 8.3.2:
		If the PCell/PSCell and the target SCell are configured as FR1-FR2 CA or if the PCell/PSCell and the target SCell are in a FR2 band pair with independent beam management, and the target SCell is unknown to UE and semi-persistent CSI-RS is used for CSI reporting, provided that the side condition Ês/Iot ≥ -2dB is fulfilled, then Tactivation_time is:
-	6ms + TFirstSSB_MAX + 15*TSMTC_MAX + 8*Trs  + TL1-RSRP, measure + TL1-RSRP, report  + THARQ + max(Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP).
	If the PCell/PSCell and the target SCell are configured as FR1-FR2 CA or if the PCell/PSCell and the target SCell are in a FR2 band pair with independent beam management, and the target SCell is unknown to UE and periodic CSI-RS is used for CSI reporting, provided that the side condition Ês/Iot ≥ -2dB is fulfilled, then Tactivation_time is:
-	3ms + TFirstSSB_MAX + 15*TSMTC_MAX + 8*Trs + TL1-RSRP, measure + TL1-RSRP, report + max {(THARQ + Tuncertainty_MAC + 5ms + TFineTiming), (Tuncertainty_RRC + TRRC_delay)}.



In Table 2, we assume that SMTC periodicity is 20ms and timing distance between 2 burst of TRS is 5ms. The improved activation delay requirement between 2 options are compared.  Here, we also assume the timing gap between last SSB and first TRS that UE use to perform measurement is 5ms, the periodicity of SSS/PSS based RS is 5ms, and THARQ, TL1-RSRP, report,Tuncertainty_MAC, Tuncertainty_RRC, Tuncertainty_SP can be ignored.
[bookmark: _Ref68297442]Table 2: SCell activation delay for unknown cell in FR2
	
	Only TRS is provided
	Both TRS and SSS/PSS based RS are provided
	Rel-15 requirement Tactivation_time (ms)


	
	Tactivation_time (ms)
	improved percentage
	Tactivation_time (ms)
	improved percentage
	

	SCell is unknown to UE and semi-persistent CSI-RS is used
	518
	1.89%
	143
	72.92%
	528

	SCell is unknown to UE and periodic CSI-RS is used
	518
	1.89%
	143
	72.92%
	528


[bookmark: _Ref68301454]
Observation 3: For the case of unknown cell in FR2, approximately 1.89% SCell activation delay can be reduced if only TRS is provided as the temporary RS, and 72.92% SCell activation delay can be reduced if both TRS and SSS/PSS based RS are provided as the temporary RS 

[bookmark: _Ref54208389]Considering that the improvement will be very limited if only TRS is in use as the temporary RS, we suggest RAN4 to inform RAN1 the evaluation results for unknown cell cases and suggest RAN1 to further study the possibility of introducing other RS type to expedite the activation process when cell search procedure is needed.
[bookmark: _Ref68301870]Proposal 2: RAN1 to further study the possibility of introducing other RS type to expedite the activation process when cell search procedure is needed for unknown cell cases.
4	Summary
In this contribution, we have the following observations and proposals:
Observation 1: RAN1 has agreed to use a new Rel-17 MAC-CE to trigger both SCell activation and corresponding temporary RS which is the existing Rel-15/16 TRS. The additional information in the MAC-CE for temporary RS should then be specified.
Proposal 1: For temporary RS for known cell (A-TRS), the following information should be carried in the new Rel-17 MAC-CE:
· The slot offset between the triggered slot and the appearance of the first slot of the temporary RS
· The time/frequency resource location
· Number of consecutive temporary RS bursts
The slot offset between the triggered slot (by MAC-CE) and the appearance of assisted TRS burst needs to be large enough to ensure the appearance of the first slot in the assisted TRS burst is after RF retuning of SCell.
Observation 2: For the case of unknown cell in FR1, approximately 11.76% SCell activation delay can be reduced if only TRS is provided as the temporary RS, and 70.59% SCell activation delay can be reduced if both TRS and SSS/PSS based RS are provided as the temporary RS.
Observation 3: For the case of unknown cell in FR2, approximately 1.89% SCell activation delay can be reduced if only TRS is provided as the temporary RS, and 72.92% SCell activation delay can be reduced if both TRS and SSS/PSS based RS are provided as the temporary RS 
Proposal 2: RAN1 to further study the possibility of introducing other RS type to expedite the activation process when cell search procedure is needed for unknown cell cases.
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