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1. Background
RAN1 has reached following working assumption and agreements at RAN1#102-e meeting [1].
	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.
Agreements:
Companies are encouraged to provide design details of temporary RS next meeting, at least including:
· TRS structure, e.g. whether to fully reuse existing Rel-15/16 TRS structure and configuration restriction (refer to S5.1.6.1.1 of TS 38.214), or any modification
· QCL information, if any
· Triggering command: DCI format/fields or MAC-CE fields
· Triggering timeline/scheduling offset



In this contribution, we share our views on efficient SCell activation and deactivation using TRS.

2. TRS design
In this section, the existing RAN4 requirements on SCell activation delay specified in TS38.133 Section 8.3.2 are briefly overviewed. 

In general, the UE shall be able to transmit a CSI report and apply actions related to the activation command for the SCell no later than in slot , where the UE receives the SCell activation command in slot n.  is the time gap between the PDSCH reception for the SCell activation command and its corresponding HARQ-ACK feedback.  is the time until the UE can transmit a valid CSI report from the end of the SCell activation processing time provided by . 

For FR1, depending on conditions, different values are specified as  . Roughly speaking, there are three cases:
· (case 1) if the SCell is a known cell and its measurement cycle is <= 160ms, it is 5ms + time period until the end of the first SSB;
· (case 2) if the SCell is a known cell but its measurement cycle is > 160ms, it is 5ms + time period until the end of the second SSB;
· (case 3) if the SCell is unknown, it is 5ms + time period until the end of the fourth SSB. 

The above differences are due to the understanding that different number of SSBs are necessary for different conditions. For case 1, use of one SSB is assumed for time/frequency tracking. For case 2, use of one SSB for AGC and another SSB for time/frequency tracking are assumed. For Case 3, use of totally four SSBs are assumed; two SSBs for AGC, one SSB for cell detection, and one SSB for time/frequency tracking. In addition, for case 2 and case 3, for AGC, SSB(s) is/are assumed to be necessary on all the active serving cells in the same band in the same slot as the SSB on the SCell to-be-activated. 

Figure 1 illustrates the images of SCell activation delays for case 1 and case 2 (case 3 is not illustrated just for simplicity). The PDSCH carrying the MAC-CE for the SCell activation command is assumed to be transmitted on the PCell in the same band. For case 1,  is determined based on the first SSB. For Case 2,  is determined based on the first two SSBs, where the first SSB is transmitted on both the to-be-activated SCell and the PCell in the slot.
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Figure 1		Examples of SCell activation delay

For FR2, the SCell activation delay takes into account TCI-state activation. For a known SCell, the SSB beam is supposed to be known by the UE and the NW by means of either (1) the beam information of the other already active cell in the same band, or (2) the measurement on the SCell carried out before starting the SCell activation procedure. Eventually, the  is defined such that one SSB is used for fine time/frequency tracking based on the known TCI-state. For an unknown SCell, since the TCI-state is uncertain, the SCell activation delay includes the time period for L1 measurement and report. In addition, before the L1 measurement and report, use of 3 SSBs are assumed for AGC and cell detection for each Rx beam. Eventually, assuming the UE has 8 Rx beams, 24 SSB bursts are assumed to be necessary for the AGC and cell detection. After the AGC, cell detection, L1 measurement and report, one additional SSB is assumed to be used for fine time/frequency tracking based on the identified beam. Note that same as for FR1, for AGC and cell detection in FR2, SSB(s) is/are assumed to be necessary on all the active serving cells in the same band in the same slot as the SSB on the SCell to-be-activated.

As observed above, RAN4 has specified minimum UE requirements for SCell activation delay assuming SSBs are used for AGC, cell detection, and time/frequency tracking. Depending on the conditions, the number of SSBs considered as necessary is different. Besides, for AGC, SSBs are assumed to be transmitted on all the serving cells in the same band (if there are any). 

At the last RAN1 meeting, it was agreed to select TRS as the temporary RS to expedite the activation process during the SCell activation procedure for efficient SCell activation for both FR1 and FR2. However, it is not clear how many TRS(s) have to be transmitted to complete the necessary procedure during Tactivation_time for different conditions. If the legacy procedure is re-used, 1, 2, or 4 TRSs seem necessary depending on the cases. However, considering that a TRS consists of NZP-CSI-RS resources on different OFDM symbols of one or two consecutive slots, single TRS may serve as multiple “temporary RS” transmitted in different timing. In addition, it is not clear whether and in which condition(s) TRS(s) has to be transmitted on the same slot in the other active serving cells in the same band as for the to-be-activated SCell. In order to have a clear understanding of the requirements for TRS design, RAN1 should get some feedback from RAN4 regarding requirements on TRS design. 

Proposal 1: 
· In order to design the TRS, ask RAN4 following:
· How many TRS(s) have to be transmitted to complete the necessary procedure during Tactivation_time for different conditions. 
· If the legacy procedure is re-used, 1, 2, or 4 TRSs seems necessary. 
· However, considering that a TRS consists of NZP-CSI-RS resources on different OFDM symbols of one or two consecutive slots, single TRS may serve as multiple “temporary RS” transmitted in different timing.
· Whether and in which condition(s) TRS(s) has to be transmitted on the same slot in the other active serving cells in the same band as the to-be-activated SCell
· TRS may consist of 4 NZP-CSI-RS resources in two consecutive slots or 2 NZP-CSI-RS resources in one slot; it is also not clear whether these two types of TRS would cause differences in the number of TRS(s) necessary for SCell activation procedure

3. Signalling design
Whether to use a MAC-CE or a DCI indication as a signalling to trigger TRS is FFS from the last RAN1 meeting. DCI indication can be similar to A-CSI request – a field in a DCI format can tell the UE of information regarding the TRS for the SCell activation. Since DL DCI formats do not have A-TRS request field so far, this solution requires to introduce a new DCI field for triggering the TRS for SCell activation. However, the SCell activation/deactivation command is a MAC-CE – the combination of DCI-triggering TRS and MAC-CE triggering SCell activation/deactivation may cause various problems to keep a consistent UE behavior. Enabling SCell activation based on a DCI indication would require more specification impact on RAN1, RAN2, and RAN4.

MAC-CE indication approach would be easier, especially if it is combined with the MAC-CE for SCell activation command, i.e., the PDSCH carrying the MAC-CE SCell activation command also carries the MAC-CE for triggering TRS. The MAC-CE needs to be designed such that it indicates the configuration of the triggered TRS for the to-be-activated SCell. If there are multiple SCells to be activated by a MAC-CE, then the corresponding MAC-CE for triggering TRS has to support the multiple SCells. Depending on the feedback from RAN4 regarding the question in the proposal 1, the TRS may need to be triggered on already active serving cells in the same band as well. 

One issue of MAC-CE indication approach is that the MAC-CE cannot be changed in case the PDSCH is re-transmitted. For example, suppose a NW indicates TRS based SCell activation in a PDSCH. If the PDSCH is to be re-transmitted, the PDSCH will carry the same MAC-CE as the one when it is initially transmitted. However, when the PDSCH is re-transmitted, the NW may no longer want to trigger TRS for SCell activation. Or, when the PDSCH is re-transmitted, the NW may want to change the configuration of the TRS, e.g., the slot(s) where the TRS is triggered. If, similar to the other existing MAC-CE indications/activations, the TRS triggering timing is based on the timing where the UE would transmit ACK for the PDSCH carrying the MAC-CE, the actual slot(s) where the TRS is triggered is based on the combination of MAC-CE indication + HARQ-ACK feedback timing for the PDSCH. If the NW wants to trigger TRS on particular slot(s) when the PDSCH is re-transmitted, the NW has to indicate HARQ-ACK timing as such, taking into account the MAC-CE indication for the TRS that was determined when the PDSCH is initially transmitted. 
A simple solution is to combine DCI-based approach + MAC-CE based approach. A MAC-CE can be specified to trigger TRS for SCell activation, but the DCI format that schedules the PDSCH carrying the MAC-CE is able to enable/disable the TRS, regardless of whether the MAC-CE indicates the TRS for SCell activation. With this, even if triggering TRS is indicated by the MAC-CE, the DCI format scheduling the PDSCH can disable it. This offers flexible fallback to legacy SCell activation procedure.

Proposal 2: 
· TRS is triggered by a MAC-CE carried by the PDSCH that conveys the MAC-CE for SCell activation command.
· The DCI format that schedules the PDSCH carrying the MAC-CE indication of the TRS for SCell activation can enable/disable the MAC-CE indication of the TRS for SCell activation.

4. SRS on SCell dormant BWP
SRS on SCell dormant BWP was intensively discussed under the email thread [100b-e-LS-06]. Although some companies showed the benefits of SRS transmission on a dormant BWP of a SCell, the RAN1’s reply to the RAN2 LS was as following, due to (1) the concern on energy consumption for UL transmission on a dormant BWP of a SCell and (2) the fact that there were already RAN2 agreements on not supporting SRS on dormant BWP, already made at the RAN2 #109-e and RAN2 #109bis-e meetings.

	Q3: Are there any issues due to RAN2 agreements on CSI reporting and SRS transmission, i.e., not support aperiodic CSI reporting for dormant BWP and not support SRS transmission on dormant BWP?
RAN1 could not reach a consensus on the support of A-CSI measurement in dormant BWP (with report triggered by another cell e.g. PCell) or SP/A-SRS transmission in dormant BWP. RAN1 sees no issue with supporting at least long periodicity P-SRS (e.g. >100ms).



However, both concerns are no longer valid. Firstly, RAN1 already made a conclusion saying that support of long periodicity P-SRS has no issue, as seen in the above LS reply. Secondly, the RAN2’s agreements were for Rel.16; Rel.17 should not have the constraint from Rel.16 agreements. Considering that the spec impact is expected mainly in RAN2, RAN1 should confirm the benefits of supporting periodic SRS on dormant BWP in Rel.17, and inform of it to RAN2. 

Proposal 3: 
· RAN1 to confirm the benefit of supporting periodic SRS on dormant BWP in Rel.17 and inform of it to RAN2.

We have a detailed RAN2 proposal of supporting periodic SRS on dormant BWP in [2].

5. Conclusion
In this contribution, efficient SCell activation/deactivation was discussed, and following proposals were made.

Proposal 1: 
· In order to design the TRS, ask RAN4 following:
· How many TRS(s) have to be transmitted to complete the necessary procedure during Tactivation_time for different conditions. 
· If the legacy procedure is re-used, 1, 2, or 4 TRSs seems necessary. 
· However, considering that a TRS consists of NZP-CSI-RS resources on different OFDM symbols of one or two consecutive slots, single TRS may serve as multiple “temporary RS” transmitted in different timing.
· Whether and in which condition(s) TRS(s) has to be transmitted on the same slot in the other active serving cells in the same band as the to-be-activated SCell
· TRS may consist of 4 NZP-CSI-RS resources in two consecutive slots or 2 NZP-CSI-RS resources in one slot; it is also not clear whether these two types of TRS would cause differences in the number of TRS(s) necessary for SCell activation procedure

Proposal 2: 
· TRS is triggered by a MAC-CE carried by the PDSCH that conveys the MAC-CE for SCell activation command.
· The DCI format that schedules the PDSCH carrying the MAC-CE indication of the TRS for SCell activation can enable/disable the MAC-CE indication of the TRS for SCell activation.

Proposal 3: 
· RAN1 to confirm the benefit of supporting periodic SRS on dormant BWP in Rel.17 and inform of it to RAN2.
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