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1 Introduction
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 
In RAN1 #102e [2], the following working assumption and agreements are made:
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.
Agreements:
UEs measure the triggered temporary RS during Scell activation procedure no earlier than a slot m:
         FFS timeline values m which may need coordination with RAN4.
         FFS if the triggered temporary RS can be associated with a BWP, then the measurement above is independent of the activation state of the BWP.
This paper provides our further views on the Rel-17 fast SCG/SCells activation using temporary RS. 
2 Temporary RS for known cell
In RAN1 #102e [2], it is agreed that:
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.
To our understanding, aperiodic TRS is suited as temporary RS for known SCell activation. We first list the SCell timeline for known cell in FR1/FR2 in Figure1/Figure2 as shown below according to 38.133 [3] 8.3.2 SCell Activation Delay Requirement for Deactivated SCell, where the temporary RS appears no earlier than the brown arrow. When the UE retunes the RF (C in Figure 1&2) for SCell after decoding the MAC CE (B in Figure 1&2) activation command, the assisted TRS burst in aperiodic behavior should be transmitted after the RF retuning (warmup) for SCell of the UE.  

In RAN1 #102e [2], it is agreed that:

Agreements:
UEs measure the triggered temporary RS during Scell activation procedure no earlier than a slot m:
         FFS timeline values m which may need coordination with RAN4.
To our understanding, “no earlier than a slot m” means “after the RF retuning”. We hence have the following proposal:

Proposal 1: For the case of known cell, apply aperiodic TRS as the temporary RS. The appearance of the first slot in the aperiodic TRS as temporary RS needs to be after RF retuning (warmup) of the activated SCell.
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Figure 1: SCell activation timeline for FR1, with temporary RS appearing no earlier than the brown arrow
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Figure 2: SCell activation timeline for FR2 known cell, with temporary RS appearing no earlier than the brown arrow
In RAN1 #102e [2], it is agreed that:

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 mentioned before, aperiodic TRS is more suited as temporary RS for known SCell than periodic TRS, and in R15/R16, aperiodic TRS is triggered by DCI. To avoid much spec impact, we have the following proposal:

Proposal 2: Use DCI on PCell to trigger the aperiodic TRS as temporary RS on the activated SCell.
To use DCI on PCell to trigger the aperiodic TRS as temporary RS, the DCI can be 

·    Option 1: The triggering DCI for aperiodic TRS on PCell is the same DCI (PDCCH) which indicates the SCell activation command MAC-CE (PDSCH)
·    Option 2: The triggering DCI on PCell for aperiodic TRS is another DCI(s) after the PCell interruption time due to the RF retuning of the activated SCell as shown below in Figure 3.
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Figure 3: DCI after the PCell interruption time due to the RF retuning of the activated SCell
For Option 1, the slot offset between the DCI and the appearance of aperiodic TRS needs to be large enough, where the slot offset is determined by the IE aperiodicTriggeringOffset with a maximum value of 24 (slots). 
According to RAN1 #102e [2],
Agreements:
UEs measure the triggered temporary RS during Scell activation procedure no earlier than a slot m:
         FFS timeline values m which may need coordination with RAN4.
We hence have the following proposal:
Proposal 3: RAN1 to down select from the two options below to use DCI on PCell to trigger the aperiodic TRS as temporary RS:
·    Option 1: The triggering DCI for aperiodic TRS on PCell is the same DCI (PDCCH) which indicates the SCell activation command MAC-CE (PDSCH)
· RAN1 to check with RAN4 whether the maximum value of 24 (slots) for IE aperiodicTriggeringOffset is large enough
·    Option 2: The triggering DCI on PCell for aperiodic TRS is another DCI(s) after the PCell interruption time due to the RF retuning of the activated SCell as shown in Figure 3.
For AGC tuning, it may require two or more samples for UE to adjust an appropriate AGC gain for the temporary RS (TRS). In this case, Option 2 in Proposal 3 provides better flexibility to provide consecutive triggering of temporary RS (TRS) as shown in Figure 4.
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Figure 4: Consecutive DCIs after the PCell interruption time due to the RF retuning of the activated SCell

Observation 1: For AGC tuning, it may require two or more samples for UE to adjust an appropriate AGC gain for the temporary RS (TRS). In this case, Option 2 in Proposal 3 provides better flexibility to provide consecutive triggering of temporary RS (TRS) as shown in Figure 4.
3 Temporary RS for unknown cell
In RAN1 #102e [2], the following working assumption and agreements was made:

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
According to the working assumption, temporary RS is introduced for known cell activation for both FR1 and FR2. For unknown cell, transmitting temporary RS for FR2 can be resource consuming since NW needs to provide enough RS samples for UE to perform Rx beam tracking. 

Observation 2: For unknown cell, transmitting temporary RS for FR2 can be resource consuming since NW needs to provide enough RS samples for UE to perform Rx beam tracking.
From Figure 1, we can see that in FR1, the activation time for unknown cell is almost twice compared to known cell. In this case, introducing temporary RS for FR1 can significantly reduce the SCell activation time while the required resource is evidently smaller than FR2 since there is no need to perform Rx beam tracking.
Observation 3: For unknown cell in FR1, introducing temporary RS can significantly reduce the SCell activation time while the required resource is evidently smaller than FR2 since there is no need to perform Rx beam tracking.
We hence have the following proposal:
Proposal 4: RAN1 to introduce temporary RS for unknown cell in FR1.
4 Summary 

In this contribution, we focus on the discussions for Rel-17 fast SCG/SCells activation using temporary RS and have the following observations and proposals:
Proposal 1: For the case of known cell, apply aperiodic TRS as the temporary RS. The appearance of the first slot in the aperiodic TRS as temporary RS needs to be after RF retuning (warmup) of the activated SCell.
Proposal 2: Use DCI on PCell to trigger the aperiodic TRS as temporary RS on the activated SCell.
Proposal 3: RAN1 to down select from the two options below to use DCI on PCell to trigger the aperiodic TRS as temporary RS:

·    Option 1: The triggering DCI for aperiodic TRS on PCell is the same DCI (PDCCH) which indicates the SCell activation command MAC-CE (PDSCH)
· RAN1 to check with RAN4 whether the maximum value of 24 (slots) for IE aperiodicTriggeringOffset is large enough
·    Option 2: The triggering DCI on PCell for aperiodic TRS is another DCI(s) after the PCell interruption time due to the RF retuning of the activated SCell as shown in Figure 3.
Observation 1: For AGC tuning, it may require two or more samples for UE to adjust an appropriate AGC gain for the temporary RS (TRS). In this case, Option 2 in Proposal 3 provides better flexibility to provide consecutive triggering of temporary RS (TRS) as shown in Figure 4.
Observation 2: For unknown cell, transmitting temporary RS for FR2 can be resource consuming since NW needs to provide enough RS samples for UE to perform Rx beam tracking.
Observation 3: For unknown cell in FR1, introducing temporary RS can significantly reduce the SCell activation time while the required resource is evidently smaller than FR2 since there is no need to perform Rx beam tracking.
Proposal 4: RAN1 to introduce temporary RS for unknown cell in FR1.
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