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1. Introduction
In RAN1#106bis-e meeting, the mechanisms for fast and efficient SCell activation were discussed and the following agreements were made [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.

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 discuss and provide our views on the remaining issues of MAC CE signalling structure for fast and efficient SCell activation in Rel-17.

2. Discussion on fast and efficient SCell activation 

2.1. Issue #1: QCL configuration/relationship related to temporary RS
On this issue related to QCL configuration of temporary RS, the following working assumption is still remained not confirmed, and Feature Lead provided a relevant question as below.

	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



FL’s question: whether the 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” should be confirmed?

· Opt 1: The P/SP TRS associated with the temporary AP TRS is the QCL source with Type A for the temporary AP TRS in case of known SCell, same as the legacy behavior. The temporary AP TRS and associated P/SP TRS jointly serve as the QCL source for other RS following it, same as the legacy behavior. 
· Opt 2: A-TRS can be a QCL source for SSB and CSI-RS to assist SSB detection and CSI measurement. Rel-15 QCL type for P-TRS and SSB/CSI-RS can be applied to QCL relation between A-TRS and SSB/CSI-RS. 
· Opt 3: Confirm. 

Among three options in above, we prefer Opt 3 to confirm working assumption. Opt 3 is well following R15/16 legacy QCL principle in SCells. In case of Opt 1, it could cause latency of the activation and should contain P-TRS compared to Opt 3, so it may take longer time to trigger the temporary RS. In case of Opt 2, it may change (or violate) the principle in legacy R15/R16 that SSB is to be the first QCL reference. 

Proposal 1: Confirm the following working assumption on QCL configuration of temporary RS.
· 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.

2.2. Issue #2: Whether temporary RS can be QCL source for other RS
On this issue whether temporary RS can be QCL source for other RSs (e.g. CSI-RS or DMRS), it should be noted that the main role of temporary RS is to help the early establishment of Scell activation rather than to completely replace the current A-TRS. 
In general, for CSI-RS or DMRS, periodic RS (e.g. P-TRS) is currently used as a QCL source for the CSI-RS or DMRS. Therefore, temporary RS is not eventually sufficient as a QCL source, no matter how many bursts is configured. Moreover, for P-TRS, since SSB is already used as QCL source in legacy R15/16, temporary RS doesn’t seem to be appropriate as QCL source for P-TRS. Furthermore, it may cause considerable impacts to the current QCL hierarchy being adopted for overall MIMO framework.
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Figure 1. QCL relationship based on WA

For the above reasons, using temporary RS as a QCL reference for other RSs (e.g., CSI-RS or DMRS) may not be desirable and insufficient in terms of guaranteeing the performance. Therefore, use of the temporary RS as a QCL source for other RSs should not be considered.

Proposal 2: Temporary RS doesn’t seem to be appropriate as QCL source for other RS (e.g. CSI-RS, DMRS, P-TRS) reception for SCell activation, and thus it should not be considered. 

2.3. Issue #3: Enhancement on CSI reporting for TCSI_reporting reduction
Lastly, for the enhancement of CSI reporting to facilitate fast SCell activation, several options below were discussed (but not sufficiently discussed) in the previous meeting [2].

· Opt 1 New MAC-CE command that triggers the SCell activation and A-TRS transmission is used to additionally trigger A-CSI-RS transmission. 
· Opt 2 The new MAC CE introduced for temporary RS triggering can additionally indicate CSI reporting based on temporary RS for activated Scells
· Opt 3 Allow for CSI-RS reporting based on the temporary RS
· Opt 4 short interval P/SP- CSI-RS report. 
· Opt 5 remove TCSI_reporting for the case of FR2 unknown cell. 

In order to enable early data scheduling based on fast SCell activation, it could be beneficial to allow for CSI reporting based on the temporary RS. If another CSI-RS reception in addition to temporary RS is needed for CSI reporting, the latency might not be largely reduced compared to CSI reporting based on temporary RS. But in general, CSI measurement is being performed based on the RS having QCL A Type source RS. Since temporary RS would have the SSB as QCL C Type source, the temporary RS may not be sufficient for the purpose of CSI measurement compared to the existing CSI-RS based on QCL type C. For this reason, it is proposed to modify Opt 2 in above as “The new MAC CE introduced for temporary RS triggering can additionally indicate CSI reporting”.
Then, CSI reporting (and corresponding CSI-RS for CSI) could be triggered simultaneously in the new MAC CE which will be introduced to trigger temporary RS of to-be-activated SCells. Since it is redundant to introduce additional MAC CE exclusively for CSI reporting (or to consume additional DCI for requesting CSI reporting to UE), it would be better to design so that temporary RS triggering and CSI reporting can be instructed simultaneously through the same MAC CE. Furthermore, it is worth to note that CSI reporting is not always triggered automatically when the MAC CE indicates temporary RS reception. So, through this MAC CE, temporary RS triggering and CSI reporting can be indicated separately. For example, both of temporary RS triggering and CSI reporting are indicated for some SCells, while only TRS triggering is indicated but CSI reporting is not indicated for other SCells.
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Figure 2. MAC CE triggering of CSI reporting

Therefore, considering to reduce the latency and overhead for SCell activation, it is proposed to support simultaneous triggering of temporary RS and CSI reporting (and corresponding CSI-RS for CSI) in a same new MAC CE.

Proposal 3: The new MAC CE introduced for temporary RS triggering can additionally indicate CSI reporting for activated SCells.

3. Conclusion 
In this contribution, fast/efficient SCell activation mechanism was discussed. Based on the discussion, the followings are proposed.
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Proposal 1: Confirm the following working assumption on QCL configuration of temporary RS.
· 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: Temporary RS doesn’t seem to be appropriate as QCL source for other RS (e.g. CSI-RS, DMRS, P-TRS) reception for SCell activation, and thus it should not be considered. 
Proposal 3: The new MAC CE introduced for temporary RS triggering can additionally indicate CSI reporting for activated SCells.
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