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Introduction
In this contribution we discuss SCell activation procedure using ‘temporary RS’ including triggering of ‘temporary RS’ and aspects related to Option 1a including MAC CE-related design. 

Below is agreement from RAN1#105-e.

Agreement
For efficient activation of SCells
· Option 1a: MAC CE(s) contained in a single PDSCH to trigger both SCell activation and corresponding temporary RS(s)
· Details FFS including timeline design for receiving temporary RS
Note: Separate from the support of Option 1a, it is up to RAN4 whether or not to consider an activation time enhancement for Option 2 without requiring further RAN1 work
· Option 2: A Rel-15/16 SCell activation MAC-CE to trigger SCell activation and a Rel-15/16 DCI to trigger corresponding Rel-15/16 A-TRS(s)
Send an LS to RAN4. The LS is endorsed in R1-2104110.

Discussion
As per agreement from RAN1#105-e, for Option 1a, further details need to be discussed, including the timeline design for receiving temporary RS, as well as the information that is carried within the MAC CE. 
Whether single MAC CE contains both SCell activation command and corresponding temporary RS(s) or two different MAC CE(s), respectively for transmitting SCell activation command and for temporary RS(s) can be left to RAN2 design. From RAN1 perspective, it is enough to know that the information is contained in a single PDSCH, which is already clear from the agreement. 
We now discuss what information about the temporary RS(s) should be carried within the MAC CE. 
RRC configured temporary reference signal that gets triggered automatically
With this option, whenever temporary RS(s) is configured for the UE, and it receives an SCell activation/deactivation MAC CE, a corresponding pre-determined temporary RS (RRC configured) gets triggered automatically.
The benefit of this approach is that existing SCell activation/deactivation MAC CE can be reused, and no new MAC CE needs to be designed.
However, there are some signficant drawbacks also. Since parameters such as temporary RS resource, QCL information (TCI-State Id), triggering offset are all fixed (via RRC), this leads to scheduling inflexbility (cannot change the QCL source based on measurements), as well as scheduling restrictions in transmitting the SCell activation/deactivation MAC CE (cannot change triggering offset). These aspects make this option unattractive, especially for FR2, where it should be possible adapt TCI-State Id for MAC CE.

Observation 1
· At least for FR2, it should be possible to adapt QCL source for temporary RS via MAC CE. This can be achieved via e.g A-CSI-RS trigger-state-list based approach.

Below we discuss options which can provide more flexibility while reusing many signaling aspects from current specification.
Indicate A-TRS trigger code point via MAC CE 
From RAN1 point of view, the what is mainly needed is a mechanism to trigger an aperiodic TRS via MAC CE. For this, the existing design principle from DCI-based triggering of aperiodic TRS can be reused, expcept that the RS trigger itself being in MAC CE. The existing trigger state list from Rel-15/16 can be reused, and the trigger state ID is indicated in MAC CE.
The trigger states are configured via RRC, and the configured for each trigger state includes all the information needed for the triggered A-TRS, including cell identifier, the TRS resource information (for aperiodic TRS), QCL information, as well as the aperiodic triggering offset. Then, the only thing that needs to be carried in the MAC is the trigger state ID. 
Proposal 1
· A-CSI-RS trigger-state-list based approach is reused for configuration of temporary RS, and the trigger state ID is carried in MAC CE to indicate the triggered A-TRS. 
If multiple TRS bursts are supported, then the burst information needs to be also indicated. For this, the corresponding information can be directly added into the A-TRS resource set configuration. 
Proposal 2
· If multiple A-TRS bursts are supported, the burst information is configured within A-TRS resource set configuration.  
The existing Rel16 A-CSI-RS trigger state list can be reused with some trigger states configured for A-TRS on different configured SCells and other states for A-CSI reporting. If this is considered insufficient (e.g. the additional A-TRS triggering states for SCell activation related A-TRS triggering increase the CSI request field DCI size), then a new list can be defined. 
Proposal 3
· If existing Rel16 A-CSI-RS trigger state list is deemed insufficient, a new A-TRS trigger state list for SCell activation is configured by higher layers, and the trigger state ID corresponding to the new A-TRS trigger state list is carried in MAC CE to indicate the triggered A-TRS. 
Typically, for A-CSI triggering, the offset is defined relative to the slot in which the DCI is transmitted. With MAC CE based triggering, a suitable reference slot needs to be identified and the aperiodic triggering offset needs to be defined with respect to that slot. This can be the first SCell slot that is after the slot in which the ACK for the MAC CE is transmitted. 
Proposal 4
· Reference slot (k=0) for triggering offset of the A-TRS of an SCell is the first slot on the SCell that is after the slot in which ACK for the MAC CE containing the A-TRS trigger is transmitted. 
Conclusions
In this document we discuss fast SCell activation for Rel17 NR CA and make the following observations and proposals.
Observation 1
· At least for FR2, it should be possible to adapt QCL source for temporary RS via MAC CE. This can be achieved via e.g A-CSI-RS trigger-state-list based approach.
Proposal 1
· A-CSI-RS trigger-state-list based approach is reused for configuration of temporary RS, and the trigger state ID is carried in MAC CE to indicate the triggered A-TRS. 
Proposal 2
· If multiple A-TRS bursts are supported, the burst information is configured within A-TRS resource set configuration.  
Proposal 3
· If reusing the existing Rel16 A-CSI-RS trigger state list is deemed insufficient, a new A-TRS trigger state list for SCell activation is configured by higher layers, and the trigger state ID corresponding to the new A-TRS trigger state list is carried in MAC CE to indicate the triggered A-TRS. 
Proposal 4
· Reference slot (k=0) for triggering offset of the A-TRS of an SCell is the first slot on the SCell that is after the slot in which ACK for the MAC CE containing the A-TRS trigger is transmitted. 
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