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1. Introduction
[bookmark: _GoBack]In RAN1#106-e meeting, the techniques for fast and efficient SCell activation were discussed and the following agreements were made [1].

	Agreement
To trigger temporary RS, 
· MAC-CE at least provides the following information:
· Temporary RSs are to be triggered on X out of Y (Y≥X) to-be-activated SCells, respectively, while no temporary RS is to be triggered on the other to-be-activated SCells.
· The following information can be provided by RRC for temporary RS for each SCell
· The number of RS bursts and the gap length between the RS bursts 
· Triggering offset of temporary RS 
· QCL information 
· FFS: the maximum number of temporary RS per cell/per UE
Note: Reusing A-TRS triggering framework is not precluded.
· Information for 0,1 or more temporary RS can be provided for each configured SCell

Agreement
· For triggering temporary RS, down-select based on the following alternatives, or let RAN2 be aware the status of this discussion

· 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
· Note: The down-selection targets at a RAN1 consensus on MAC-CE functionality and the list of RRC parameters for this feature. Any MAC-CE signaling design above are reference concept, its final MAC-CE signaling design is up to RAN2.




In this contribution, we discuss and provide our views on the design principles 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: MAC-CE signalling for SCell activation and temporary RS
Firstly, in the previous meeting, two options below were extracted from the last FL summary [2] in terms of temporary RS triggering and SCell activation signaling by MAC-CE(s), and the down-selection between the two options is left 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

Basically, it needs to be considered that potential impacts on RAN2 specification (TS38.321) should be minimized. Moreover, considering the extensibility for potential enhancement and forward compatibility to later release, Opt.2 is preferable by introducing a new MAC CE for the purpose of triggering temporary RS while the existing SCell activation MAC CE is to be maintained without any modification. 


Proposal 1: Temporary RS triggering is informed via new MAC CE and the new MAC CE is contained together with legacy Scell activation MAC CE in a same PDSCH.

2.2 Issue #2: Signaling structure for temporary RS triggering in MAC CE 
Secondly, on the signalling structure for temporary RS triggering in term of how to provide temporary RS ID (and its presence), following two alternatives were discussed, and needs to be down-selected.

· Alt 1: Bitmap approach in MAC-CE
· Alt 2: Reuse A-TRS triggering framework

For simple and flexible triggering of temporary RS per each of SCells individually, Alt 1 with bitmap approach in MAC-CE is preferable which is similar to the legacy MAC CE signalling structure for SCell activation. For example, each N-bit to indicate temporary RS ID in bitmap correspond to each SCell index. The N-bit bitmap needs to be generated at least for the activated SCells, and for deactivated SCell, the N-bit for temporary RS ID can be omitted in the bitmap.
For example, as shown in Figure 1 where it is assumed that C1 (SCell 1), C4 (SCell 4), and C7 (SCell 7) bits are activated in legacy SCell activation MAC CE, the temporary RS ID (e.g. 4 bits per Scell) can be signaled only for the activated SCells in new MAC CE. 
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Figure 1. An example of bitmap approach in new MAC CE for temporary RS triggering.
Proposal 2: The information on temporary RS in the new MAC CE is signalled based on the bitmap approach (e.g., N-bit per each of activated SCells).

2.3. Issue #3: Enhancement of CSI reporting for fast Scell activation
Lastly, for the enhancement of CSI reporting to facilitate fast SCell activation, several options below were discussed in the previous meeting [2].

· Opt 7.1 New MAC-CE command that triggers the SCell activation and A-TRS transmission is used to additionally trigger A-CSI-RS transmission. 
· Opt 7.2 Allow for CSI-RS reporting based on the temporary RS
· Opt 7.3 short interval P/SP- CSI-RS report. 
· Opt 7.4 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 will be increased compared to CSI reporting based on temporary RS. 
CSI reporting based on temporary RS 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 based on temporary RS, 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.

Proposal 3: Consider to support CSI reporting based on temporary RS for fast Scell activation. 
· The new MAC CE introduced for temporary RS triggering can additionally indicate CSI reporting based on temporary RS for activated Scells. 

3. Conclusion 
In this contribution, fast and efficient activation mechanism for SCells was discussed. Based on the discussion, the following proposals were made

Proposal 1: Temporary RS triggering is informed via new MAC CE and the new MAC CE is contained together with legacy Scell activation MAC CE in a same PDSCH.
Proposal 2: The information on temporary RS in the new MAC CE is signalled based on the bitmap approach (e.g., N-bit per each of activated SCells).
Proposal 3: Consider to support CSI reporting based on temporary RS for fast Scell activation. 
· The new MAC CE introduced for temporary RS triggering can additionally indicate CSI reporting based on temporary RS for activated Scells. 
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