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Introduction
In this contribution we discuss further details of SCell activation procedure using ‘temporary RS’ including triggering of ‘temporary RS’ and aspects related to Option 1a including MAC CE-related design. 
Discussion
In RAN1#105-e, some agreements were made on timeline design for receiving temporary RS, and the information that is to be indicated via the MAC CE. We discuss below some of the remaining aspects. 
The first issue is related to what the new MAC CE should encompass. 
Below FFS point including options 1.1 and 1.2 were identified in RAN1#105-e. 
· FFS: Detailed signaling structure of the triggering MAC-CE(s) including the down-selection between the following example options and whether the decision should be made in RAN1 or RAN2
· Opt. 1.1: One new MAC CE for both SCell activation triggering and corresponding temporary RS triggering
· Opt. 1.2: 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
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 of RAN1#104-bis-e. One point that was raised regarding Option 1.2 was that it consumes two LCIDs – from our understanding, this applies also to the Option 1.1 since even Option 1.1 a new MAC CE is introduced on top of legacy SCell activation MAC CE –in any case, this discussion can left to RAN2. 
Proposal 1
· RAN1 agrees on information about the temporary RS(s) that should be carried within MAC CE(s). Detailed MAC CE(s) design including whether one or two MAC CEs are used is left to RAN2. 

We now discuss what information about the temporary RS(s) should be carried within the MAC CE(s). Below agreements were made in previous RAN1 meeting. 
Agreement
For efficient activation of Scells, the triggered temporary RS is aperiodic.

Agreement
To trigger temporary RS for efficient activation of SCells, the contents of the triggering MAC-CE(s) in a single PDSCH provide at least the following information (explicitly or implicitly):
· Whether or not temporary RS is triggered
· FFS detailed Information of temporary RS, e.g.: 
· Resources used for triggered Temporary RS
· Triggering time offset of triggered Temporary RS
· QCL source for triggered Temporary RS
The following information is needed with respect to each triggered RS. (The number of bursts/burst-gap is also needed in some cases, and those are discussed later in this document.)
· Resources used for triggered Temporary RS
· QCL source for triggered Temporary RS
· Triggering time offset of triggered Temporary RS
There are a couple of ways to indicate the information via MAC CE. 
Alt 1 : Indicate a trigger state ID in the MAC CE and using A-CSI-RS trigger state list like approach with the list configured via RRC.
Alt 2 : Indicate each information explicitly in the MAC CE: NZP-CSI-RS resource ID, QCL source (i.e. TCI State ID) and explicit triggering time offset value, and using NZP-CSI-RS resources/resource sets configured via RRC.
Alt 1 is more efficient and is simpler since it  reuses the existing design principle for triggering of aperiodic CSI-RS except that the RS trigger itself will be in MAC CE.
The trigger states are configured via RRC, and the configuration 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, e.g. as below. Then, the MAC CE indicates the trigger state ID.
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Figure 1. Rel-15/16 Trigger state list mechanism.. 
Proposal 2
· 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. 
Regarding the number of bursts, RAN4 reply in [3] suggests a maximum of two TRS bursts are enough. Particularly, RAN4 replied that in case of known SCell belonging to FR1 and with measurement cycle length > 160 ms, two bursts (one burst for AGC and one additional burst for T/F sync) can be used. Therefore, the number of  bursts also needed to be indicated. For this, the corresponding information can be directly added into the A-TRS resource set configuration. RAN4 is also discussing the minimum gap between the bursts, and this information can also be potentially incorporated (e.g. if gap parameter is configured, then there are two bursts) in the resource set configuration, once further information is received from RAN4. The triggering offset then indicates the offset from the reference slot to the first slot of the first burst. 
Proposal 3
· The number of bursts (one or two) and the gap between bursts (in case of two bursts) for a temporary RS 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, with the inclusion of the burst information within the resource set configuration. 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 separate list can be defined. 
Proposal 4
· 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 separate A-TRS trigger state list is carried in MAC CE to indicate the triggered A-TRS. 
Regarding reference slot for A-CSI triggering offset, below was agreed in last meeting. The current A-CSI triggering offset parameter takes values between 0 and 31, providing a slot offset ranging from 0 to 31 slots, relative to the reference slot. The slot n+k reflects the 3ms  MAC CE application time. Since there is enough gap provided between the MAC CE reception and the reception of A-TRS, the entire range of triggering offset (0 to 31) can be reused. 
Agreement
For the reference slot for triggering offset of temporary RS
· Option 2: the last DL slot of the to-be-activated Scell overlapping with slot n+k as defined in 38.213 sub-clause 4.3
· FFS: the earliest slot no earlier than the reference slot for a UE to receive a triggered temporary RS.
Proposal 5
· The earliest slot for a UE to receive a triggered temporary RS is no earlier than the reference slot, and the slot offset relative to reference slot is given by the indicated triggering offset value (between 0 and 31).
Conclusions
In this document we discuss fast SCell activation for Rel17 NR CA and make the following proposals.

Proposal 1
· RAN1 agrees on information about the temporary RS(s) that should be carried within MAC CE(s). Detailed MAC CE(s) design including whether one or two MAC CEs are used is left to RAN2. 
Proposal 2
· 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 3
· The number of bursts (one or two) and the gap between bursts (in case of two bursts) for a temporary RS is configured within A-TRS resource set configuration. 
Proposal 4
· 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 separate A-TRS trigger state list is carried in MAC CE to indicate the triggered A-TRS. 
Proposal 5
· The earliest slot for a UE to receive a triggered temporary RS is no earlier than the reference slot, and the slot offset relative to reference slot is given by the indicated triggering offset value (between 0 and 31).
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Agreements from RAN1#104-bis-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.

Agreements from RAN1#105-e

Agreement
For efficient activation of Scells, the triggered temporary RS is aperiodic.

Agreement
For efficient activation of a Scell (in known Scell case), at least the number of temporary RS bursts is indicated by a field in new MAC-CE
· The number of temporary RS bursts is RRC configurable.
· FFS: which field in MAC-CE is used and how this field is associated with the number of bursts
· For the purpose of designing temporary RS Scell activation, there is no RAN1 specification impact for the case where the number of indicated temporary RS bursts is smaller than what is expected by the UE


Agreement
To trigger temporary RS for efficient activation of SCells, the contents of the triggering MAC-CE(s) in a single PDSCH provide at least the following information (explicitly or implicitly):
· Whether or not temporary RS is triggered
· FFS detailed Information of temporary RS, e.g.: 
· Resources used for triggered Temporary RS
· Triggering time offset of triggered Temporary RS
· QCL source for triggered Temporary RS
· FFS: Detailed signaling structure of the triggering MAC-CE(s) including the down-selection between the following example options and whether the decision should be made in RAN1 or RAN2
· Opt. 1.1: One new MAC CE for both SCell activation triggering and corresponding temporary RS triggering
· Opt. 1.2: 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
For efficient activation of a Scell (in known Scell case), the triggering offset of temporary RS is indicated by a field in new MAC-CE
· The candidate value(s) of triggering offset(s) is RRC configurable
· FFS: which field in MAC-CE is used and how this field is associated with the value of triggering offset

Agreement
For the reference slot for triggering offset of temporary RS
· Option 2: the last DL slot of the to-be-activated Scell overlapping with slot n+k as defined in 38.213 sub-clause 4.3
· FFS: the earliest slot no earlier than the reference slot for a UE to receive a triggered temporary RS

Agreement
If a UE measures a temporary RS triggered by a MAC-CE during SCell activation procedure, the measurement is performed within the BWP bandwidth of BWP indicated by firstActiveDownlinkBWP-Id
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