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1. Introduction
In the previous meeting, the issue of physical layer efficient activation/de-activation mechanism for SCells was discussed, and the following agreements were achieved [1]. 
	Agreement
· Provide the functionality to be fulfilled, as well as the status about the understanding on Alt 1 and Alt 2, which could be provided by examples (including respective possible RRC parameters, if agreed, required by Alt 1 and Alt 2) to facilitate RAN2’ understanding.
· Send LS to ask RAN2 to consider the following alternatives and finalize the MAC-CE or RRC signalling design, including parameters.
· RAN1 only needs to focus on RRC parameters examples, if needed.
· List of RAN1 endorsed RRC parameters for this issue will not be sent to RAN2

Alt 1: Bitmap approach in MAC-CE 
· Every Z-bit block in the bitmap corresponds to a SCell, Z>=0
· A Z-bit block indicates the temporary RS [configuration index], and a value zero indicated by the bit block means no RS resource transmitted.
· The to-be-activated SCell is indicated via the C values in the legacy SCell activation/de-activation MAC CE or in the new MAC-CE
Alt 2: Reuse A-TRS triggering framework
· A trigger state is indicated by the MAC-CE explicitly
· The association between a trigger state and temporary RS for one or multiple SCells is configured by RRC according Rel-16 A-TRS triggering framework
· FFS: The value zero of the MAC-CE indication means no temporary RS is triggered by the MAC-CE for all to-be-activated SCells

Agreement
The detailed signaling structure of the triggering MAC-CE(s) including the down-selection between the following options is left to RAN2 to decide:
· Opt. 1: One new MAC CE for both SCell activation triggering and corresponding temporary RS triggering
· Opt. 2: One R15/16 SCell activation MAC CE for SCell activation triggering and one new MAC CE (in the same PDSCH) for corresponding temporary RS triggering

Agreement
If two temporary RS bursts are configured, both bursts share the same antenna port index, OFDM symbol location and PRB location of CSI-RS resources in a slot or CSI-RS resources in two consecutive slots.



In this contribution, we provide our view on the remaining issues of efficient SCell activation/de-activation mechanism.

2. Discussion 
TRS is agreed as the temporary RS to expedite the activation process for SCell activation. The remaining issues related to the QCL configuration, CSI reporting and Collision handling with UL slot/symbols, etc., are discussed in this section.

2.1. QCL source
In the previous meeting, a working assumption has achieved as follows:
	Working Assumption
For efficient SCell activation with assistance of temporary RS, a SSB of the to-be-activated SCell can be indicated as a QCL source for the temporary RS in case of known SCell
· FFS: QCL type
· FFS: the case of unknown SCell
· FFS: other QCL source, e.g. the SSB/P-TRS of another active cell


According to the agreement, an SSB of the to-be-activated SCell can be (additionally) indicated as a QCL source for the temporary RS in the case of known SCell. There is no issue identified still now, thus this working assumption can be confirmed. In this case, the temporary RS can be QCL type-C with the SSB, and when applicable, type-D with the SSB, considering that the spatial filter applied to the temporary RS for the UE can be different from the SSB broadcasted in the SCell.
[bookmark: _Ref86742315]Proposal 1: Confirm the working assumption of “For efficient SCell activation with assistance of temporary RS, a SSB of the to-be-activated SCell can be indicated as a QCL source for the temporary RS in case of known SCell”.
[bookmark: _Ref53755290]Proposal 2: In the case of known SCell, if an SSB of the to-be-activated SCell is configured as a QCL source for the temporary RS, the temporary RS can be QCL type-C (and type-D if applicable) with the SSB.

Regarding the remaining FFS parts, RAN4 has informed RAN1 of the following agreements in the LSs [2][3]:
	R1-2102300:
· SCell is unknown and belongs to FR1
· When SCell is contiguous to an active serving cell in the same band (Intra-band continuous CA)
· 1 burst (2-slot with four CSI-RS resources) is necessary for AGC when the power difference in serving cell and to be activated Scell is smaller than or equal to 6dB
· No cell detection provided the conditions specified for intra-band contiguous CA case in TS38.133 section 8.3.2 are satisfied;
· 1 burst (2-slot with four CSI-RS resources) is necessary for time-frequency tracking

	R1-2106427:
· SCell is unknown and belongs to FR1
· When SCell to be activated is non-contiguous to an active serving cell in the same band, or
· When SCell to be activated and active serving cell are in the different band
· It is not a target scenario for temporary RS based SCell activation latency optimization.
· The agreement above applies based on RAN1 working assumptions on temporary RS design provided in the LS R1-2009798
· SCell to be activated belongs to FR2
· If the SCell being activated is unknown and there is no active serving cell on that FR2 band, 
· It is not a target scenario for temporary RS based SCell activation latency optimization.
· The agreement above applies based on RAN1 working assumptions on temporary RS design provided in the LS R1-2009798


Therefore, in the case of unknown SCell, only the case of intra-band continuous CA can be supported for fast SCell activation. Consequently, it seems not necessary to define additional QCL sources for the unknown SCell case in Rel-17, especially considering that there is only one meeting left before Rel-17 is frozen.
[bookmark: _Ref86742320]Proposal 3: In the case of unknown SCell, no additional QCL source is defined for efficient SCell activation.

One remaining issue is whether the tracking info obtained from the temporary RS during SCell activation can be used as QCL information to perform CSI reporting during SCell activation, and reception of DMRS and CSI-RS after SCell activation. It is worth noting that TRS has been agreed as temporary RS for SCell activation. According to the current specification (copied below [4]), TRS, regardless of periodic or aperiodic, can be used as the QCL source for both CSI-RS and DMRS. 
	For a CSI-RS resource in an NZP-CSI-RS-ResourceSet configured without higher layer parameter trs-Info and without the higher layer parameter repetition, the UE shall expect that a TCI-State indicates one of the following quasi co-location type(s): 
-	'typeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'typeD' with the same CSI-RS resource, or
-	'typeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'typeD' with an SS/PBCH block, or
-	'typeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'typeD' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition, or
-	'typeB' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info when 'typeD' is not applicable.
For the DM-RS of PDCCH, the UE shall expect that a TCI-State indicates one of the following quasi co-location type(s):
-	'typeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'typeD' with the same CSI-RS resource, or
-	'typeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'typeD' with a CSI-RS resource in an NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition, or
-	'typeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured without higher layer parameter trs-Info and without higher layer parameter repetition and, when applicable, 'typeD' with the same CSI-RS resource.
For the DM-RS of PDSCH, the UE shall expect that a TCI-State indicates one of the following quasi co-location type(s):
-	'typeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'typeD' with the same CSI-RS resource, or
-	'typeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'typeD' with a CSI-RS resource in an NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition,or
-	typeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured without higher layer parameter trs-Info and without higher layer parameter repetition and, when applicable, 'typeD' with the same CSI-RS resource.



Therefore, the UE is already allowed by current specification to use the tracking information, obtained from the TRS that is configured as temporary RS, as QCL information for CSI reporting during SCell activation, and for the reception of CSI-RS and DMRS after SCell activation.
[bookmark: _Ref86742308]Observation 1: The tracking information obtained from the TRS that is configured as temporary RS is allowed by specification to be used for both CSI reporting during SCell activation, and for the reception of CSI-RS and DMRS after SCell activation.

2.2. CSI reporting
The SCell activation is considered completed when the UE reports a valid CSI to the network. Thus, it has been proposed to enhance the CSI reporting during SCell activation, by reusing the temporary RS to reduce the CSI reporting time (i.e., TCSI_reporting). However, the TRS has only one antenna port, while CSI-RS can be configured with up to 32 ports. Consequently, it is problematic or impossible to obtain proper CSI measurement result from the temporary RS. Another option is to trigger an additional aperiodic CSI-RS together with the temporary RS triggering MAC CE. However, such an enhancement seems not essential, because triggering an additional CSI-RS transmission does not reduce the activation time significantly. Nevertheless, it is already possible to trigger aperiodic CSI reporting by DCI. Considering that only one meeting left, it is better to prioritize the completion of temporary RS design.
[bookmark: _Ref86742322]Proposal 4: No further optimization (e.g., by reusing the temporary RS for CSI measurement) is needed to reduce the CSI reporting time for efficient SCell activation.

2.3. Collision handling with uplink slot/symbols
Given that the temporary RS is triggered by MAC CE and the triggering offset is indicated by MAC CE, while the slot format configuration is flexible and could be changed by DCI, the triggered temporary RS may collide with the uplink slot or symbols. Some enhancements are proposed to resolve this issue, such as the triggered temporary RS is canceled or deferred when the collision happens. However, considering that SCell activation is not a time-critical operation, the network scheduler should be able to properly handle/avoid this issue. If necessary, the triggering offset can be directly indicated in MAC CE (instead of configured by RRC) to provide additional scheduling flexibility for collision handling. Anyway, no additional UE behavior is required to be specified.
[bookmark: _Ref86742310]Observation 2: The issue of triggered temporary RS colliding with uplink slot/symbols can be handled by network scheduler.
[bookmark: _Ref86742324]Proposal 5: No additional UE behavior is required to handle the collision between temporary RS and uplink slot/symbols.

3. Conclusion
In the contribution, we provide our view on the remaining issues on efficient SCell activation/de-activation, with the following proposals:
Proposal 1: Confirm the working assumption of “For efficient SCell activation with assistance of temporary RS, a SSB of the to-be-activated SCell can be indicated as a QCL source for the temporary RS in case of known SCell”.
Proposal 2: In the case of known SCell, if an SSB of the to-be-activated SCell is configured as a QCL source for the temporary RS, the temporary RS can be QCL type-C (and type-D if applicable) with the SSB.
Proposal 3: In the case of unknown SCell, no additional QCL source is defined for efficient SCell activation.
Proposal 4: No further optimization (e.g., by reusing the temporary RS for CSI measurement) is needed to reduce the CSI reporting time for efficient SCell activation.
Proposal 5: No additional UE behavior is required to handle the collision between temporary RS and uplink slot/symbols.

Observation 1: The tracking information obtained from the TRS that is configured as temporary RS is allowed by specification to be used for both CSI reporting during SCell activation, and for the reception of CSI-RS and DMRS after SCell activation.
Observation 2: The issue of triggered temporary RS colliding with uplink slot/symbols can be handled by network scheduler.
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