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1. Background

At the RAN1#103-e meeting, following agreements have been achieved.
	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
· A burst of temporary RS is notated as in S5.1.6.1.1 of TS 38.214
· “2-slot with four CSI-RSs resources (4 samples)” for FR1
· either “1-slot with two CSI-RSs resources (2 samples)” or “2-slot with four CSI-RSs resources (4 samples)” for FR2
· The working assumption can be confirmed after RAN4 check. (A LS for such request is planned).

Agreements:
For efficient SCell activation, discuss and agree from the following alternatives at RAN1#104-e
· Alt 1:  the trigger of temporary RS is integrated into a single triggering signaling with the trigger of SCell activation transmitted on an activated cell.
· FFS detailed design of this integrated triggering signaling.
· Potential examples of single triggering signaling for further discussions
· A PDSCH TB, e.g. containing two respective MAC-CEs for both triggers, one MAC-CE for both triggers
· A DCI for both triggers
· A PDSCH TB and its scheduling DL grant, e.g. MAC-CE for activation and DL grant for temporary RS
· A DL grant and a UL grant received in the same slot/OFDM symbols of PDCCH where the DL grant is scheduling a MAC-CE for SCell activation and the UL grant is triggering the RS.
· Rel-15/16 SCell activation MAC-CE and a specific configuration of temporary RS being implicitly triggered as well
· Alt 2: Triggering of temporary RS separately from SCell activation command is not precluded and both ‘separate’ triggers (examples below) and ‘integrated’ triggers (examples in Alt 1) are considered for SCell activation
· FFS detailed design of separate triggering signaling.
· Potential examples of separate triggering signaling for further discussions
· Rel-15/16 SCell activation MAC-CE and Rel 15/16 DCI triggering
· Rel-15/16 SCell activation MAC-CE and new DCI triggering for temporary RS
· Note: temporary RS should be triggered by DCI or MAC-CE.
· Note: the final mechanism of trigger signaling targets at applicability to one or more SCell activation.
· FFS handling of  SCell activation by existing Rel15/16 CA activation command when temporary RS is configured and triggered/not triggered



In this contribution, we discuss signalling and UE procedures for efficient SCell activation using temporary RS. As per the above 1st agreements, RAN1 should assume existing Rel.15/16 TRS structure is to be re-used. Details of the temporary RS structure can be confirmed once RAN4’s feedback is received.

2. Discussions

One important discussion point that has resulted in the Alt.2 of the above 2nd agreements is whether the existing A-TRS triggering mechanism can be reused for the efficient SCell activation (i.e., “Rel-15/16 SCell activation MAC-CE and Rel 15/16 DCI triggering” under Alt.2). For existing A-TRS, CSI request field in a UL DCI format is used. Between a triggering PDCCH and the triggered A-TRS (a set of NZP-CSI-RS resource sets with trs-Info that is configured in the list of CSI-AperiodicTriggerState), the slot-level timing offset is configured per resource set by the higher layer parameter aperiodicTriggeringOffset or aperiodicTriggeringOffset-r16. The CSI-RS triggering offset has the values of {0, 1, …, 31} slots when the µPDCCH < µCSIRS and {0, 1, 2, 3, 4, 5, 6, …, 15, 16, 24} when the µPDCCH > µCSIRS. In case of the same numerology between the triggering PDCCH and the A-TRS, if the UE is not configured with minimumSchedulingOffsetK0 for any DL BWP or minimumSchedulingOffsetK2 for any UL BWP and if all the associated trigger states do not have the higher layer parameter qcl-Type set to 'QCL-TypeD' in the corresponding TCI states , the CSI-RS triggering offset is fixed to zero. 

This mechanism can simply be applied to SCell activation. Figure 1 illustrates an example case. After the UE completes processing the MAC CE for SCell activation command, the UE is ready to receive a UL DCI format that triggers an A-TRS on the to-be-activated SCell. If the A-TRS is triggered, the UE uses the A-TRS instead of waiting for the SSB. If the UE does not receive an A-TRS trigger for the SCell activation, the UE uses the SSB. If the UE miss detects the UL DCI triggering the A-TRS while the NW does not notice the miss detection, the NW may consider the SCell activation is faster than the actual SCell activation timing. However, the impact of such misunderstanding should not be significant, since the UE will just keep reporting OOR on CSI report until the valid CSI measurement on the SCell is available.

It is important to note that the UL DCI triggering A-TRS on the to-be-activated SCell shall not be expected before the UE completes the process of the MAC-CE for SCell activation command, in order to keep the process causality. The MAC CE process completion is 3ms after the end of ACK transmission for the MAC CE command. This should be clarified in RAN1.

Note that SCell(s) can be activated not only by the MAC-CE command but also by RRC (re)configuration. Activation for more than one SCells can be initiated at a given time. Even for these cases, the above principle is in general applicable.
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Proposal 1: Support DCI-triggered A-TRS based SCell activation at least when/if legacy A-TRS (two or four NZP-CSI-RS resources over one or two consecutive slots) is sufficient
· No change on legacy MAC-CE command or RRC (re)configuration based SCell activation procedures 
· No change on legacy UL DCI based A-TRS triggering procedures except that the triggered A-TRS on to-be-activated SCell(s) is used instead of SSB, if the UL DCI triggering the A-TRS is no earlier than slot n + k, where n is the slot where the PDSCH carrying the SCell activation command ends, and k is [k1 + 3ms + 1]
· If the A-TRS is not triggered, the SCell activation is based on SSB
· FFS: handling the cases when/if a legacy A-TRS is NOT sufficient

TRS can be either triggered by a DCI (A-TRS) or configured by RRC (P-TRS). If the above proposal 1 is adopted, there is no reason not to allow using P-TRS for this procedure. 

Proposal 2: Support RRC-configured P-TRS based SCell activation at least when/if legacy P-TRS (two or four NZP-CSI-RS resources over one or two consecutive slots) is sufficient
· No change on legacy MAC-CE command or RRC (re)configuration based SCell activation procedures 
· No change on legacy RRC-based P-TRS configuration procedures except that the configured P-TRS on the to-be-activated SCell(s) is used instead of SSB, if the P-TRS is no earlier than a certain slot n + k, where n is the slot where the PDSCH carrying the SCell activation command ends, and k is [k1 + 3ms + 1]
· If the P-TRS is not configured, the SCell activation is based on SSB
· FFS: handling the case when/if a legacy P-TRS is NOT sufficient

Again, the only new behavior for the above proposals, compared to legacy SCell activation procedure, is to enable using TRS instead of SSB for AGC/tracking for SCell activation. This should not change the QCL framework for the channels/signals on the activated SCell.

Proposal 3: Support of legacy A-TRS (triggered by a UL DCI) and legacy P-TRS for MAC-CE based or RRC based SCell activation should not change the existing QCL framework.

The proposals 1 and 2 offer basic functionalities of efficient SCell activation with minimum specification impacts. On top of that, RAN1 can continue discussion on mechanisms, gains, and specification impacts of integrated signalling for temporary RS triggering + SCell activation command. DCI-based joint indication of temporary RS triggering + SCell activation would require a large specification impacts on RAN1/RAN2/RAN4. Therefore, MAC-CE based indication without changing SCell activation requirement could be an option.

Proposal 4: Continue discussion on a MAC-CE for joint SCell(s) activation and temporary RS(s) triggering


3. Conclusion
In this contribution, we discussed efficient SCell activation/deactivation and proposed following.

Proposal 1: Support DCI-triggered A-TRS based SCell activation at least when/if legacy A-TRS (two or four NZP-CSI-RS resources over one or two consecutive slots) is sufficient
· No change on legacy MAC-CE command or RRC (re)configuration based SCell activation procedures 
· No change on legacy UL DCI based A-TRS triggering procedures except that the triggered A-TRS on to-be-activated SCell(s) is used instead of SSB, if the UL DCI triggering the A-TRS is no earlier than slot n + k, where n is the slot where the PDSCH carrying the SCell activation command ends, and k is [k1 + 3ms + 1]
· If the A-TRS is not triggered, the SCell activation is based on SSB
· FFS: handling the cases when/if a legacy A-TRS is NOT sufficient

Proposal 2: Support RRC-configured P-TRS based SCell activation at least when/if legacy P-TRS (two or four NZP-CSI-RS resources over one or two consecutive slots) is sufficient
· No change on legacy MAC-CE command or RRC (re)configuration based SCell activation procedures 
· No change on legacy RRC-based P-TRS configuration procedures except that the configured P-TRS on the to-be-activated SCell(s) is used instead of SSB, if the P-TRS is no earlier than a certain slot n + k, where n is the slot where the PDSCH carrying the SCell activation command ends, and k is [k1 + 3ms + 1]
· If the P-TRS is not configured, the SCell activation is based on SSB
· FFS: handling the case when/if a legacy P-TRS is NOT sufficient
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Proposal 3: Support of legacy A-TRS (triggered by a UL DCI) and legacy P-TRS for MAC-CE based or RRC based SCell activation should not change the existing QCL framework.

Proposal 4: Continue discussion on a MAC-CE for joint SCell(s) activation and temporary RS(s) triggering
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