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Introduction
In this contribution we discuss further details of SCell activation procedure using ‘temporary RS’ including triggering of ‘temporary RS’. 
Discussion

RAN1 made below agreements for SCell activation procedure in RAN1#106bis-e. 
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.
The first issue that needs to be addressed is related to what information is conveyed by the MAC and how it is conveyed, including any related RRC parameters, which based on last meeting’s agreement, is to be done by examples.
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
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 (Opt 2.3.3)
· Triggering offset of temporary RS (Opt 2.3.4)
· Triggering offset can be provided, e.g., by reusing existing CSI-RS framework
· QCL information (Opt 2.3.5)
· Triggering QCL information can be provided, e.g., by reusing existing CSI-RS framework
· A unique temporary RS configuration index
· 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

The following was agreed on potential alternatives based on which the triggering option would be selected. 
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 similar to SCell activation
· 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 aperiodic temporary RS for one or multiple SCells is configured by RRC according Rel-16 A-TRS triggering framework
· SCell ID is configured as a part of the temporary RS configuration. Some SCell IDs derived from the trigger state triggered by the new MAC-CE may not refer to to-be-activated SCells that are indicated by the new MAC-CE or the legacy SCell activation/de-activation MAC-CE
· 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.

We start with Rel-15/16 approach first, since Rel-15/16 already supports triggering of aperiodic TRS for one or more cells. This is done via a single DCI field (e.g. CSI request field in DCI 0_1). The triggering information included in the DCI corresponds to a trigger State ID which looks up a A-CSI-RS trigger state list configured by the RRC to identify the cells on which TRS is triggered and the associated details of those TRSs (NZP CSI-RS resource, QCL information, aperiodic triggering offset, etc). 
Observation 1 
· In Rel-15/16 DCI-based aperiodic TRS triggering, a single field within a DCI (e.g., 0_1, 1_1) can trigger aperiodic TRS(s) on one or more cells using the A-CSI-RS trigger-state-list based approach. 
Therefore, our view is that existing RRC structure for A-TRS triggering should be reused as much possible and specifying new and potentially duplicate RRC structures (e.g. the temporaryRS-Config shown in the RRC parameter spreadsheet discussed during RAN1#106-e [4] and RAN1#106bis-e) should be avoided. 
For example, to trigger single ‘burst’ of A-TRS during SCell activation (which is the commonly expected case for reduced latency SCell activation), the RRC framework of ‘CSI-AperiodicTriggerStateList’ can be fully reused. Trigger state ID ‘n’ indicated by MAC CE would correspond to n-th configured CSI-AperiodicTriggerState in the list. This should be starting point for the discussion and any changes/optimizations relative to this can be discussed with related justifications. 
For multiple burst case also (e.g. as indicated in LS from RAN4 in [3]), the existing structure can be reused (e.g., a CSI-AperiodicTriggerState including two separate resourceSet each with different aperiodicTriggeringOffset). Similarly, for the triggering offset, the existing parameter with value range of the A-CSI-RS triggering offset can be used, and value range is already clear from the corresponding parameter in the NZP-CSI-RS resource set.
Observation 2 
· For MAC-CE-based aperiodic TRS triggering in Rel-17, a single field within the MAC CE  is sufficient to trigger aperiodic TRS(s) on one or more cells using the A-CSI-RS trigger-state-list based approach.

The issue of overhead between Alt 1 and Alt2 was discussed in RAN1#106bis-e. However, as clarified during the discussions (e.g. discussion in section 3.6 of [6]) with Alt2, it is possible to tune the RRC configuration for common expected scenarios. For example, for intra-band CA (common for FR2) there is no need for states which trigger TRS in different beams for different CCs. Similarly, inter-band CA within FR1 is generally limited to two or three bands. For overhead comparison, flexibility and efficiency for common deployment scenarios is more important. 
For example, as mentioned in RAN1#106bis-e, for CA with PCell in band1 and 2 contiguous SCells (s1, s2) in band2 and 16 possible beams. 
· With Alt2, the trigger states can be 1) TRS on s1+s2, b0, 2) TRS on s1+s2, b1,…. (16 states) +  16) TRS on s1, b0, 17) TRS on s1, b1, …. (16 states) + 32) TRS on s2, b0, 33) TRS on s2, b1, (16 states) – total 48 states. Requiring 6 bits (could be even lower if SCell activation bitmap is used together with trigger state list as proposed by some companies). 
· However, with Alt1 minimum 8 bits (4 bits each to indicate one of 16 beams each on s1 and s2 are needed, which also cover unnecessary states like TRS on s1,b0+TRS on s2,b1 etc.). This is just one example, there are number of CA cases with different intra and inter band combinations and different antenna set up for each band. 
In general, the trigger state list-based approach (Alt2) can be tailored to minimize overhead for the specific CA case while Alt1 provisions the bits assuming all possible combinations, including many that are never useful. 
The case activating 16 cells at the same time with two bursts was brought up in RAN1#106bis-e discussions but for such extreme scenarios NW can do the activation in two separate commands when needed. Also, such scenarios do not motivate a complete redesign of aperiodic TRS triggering framework (as proposed by Alt1), which results in more overhead for the common scenarios.
Observation 3  
· For MAC-CE-based aperiodic TRS triggering in Rel-17, reusing the existing A-CSI-RS trigger-state-list based approach is simple solution that avoids new RRC structures with duplicated functionality.

Proposal 1
· Alt 2, i.e., A-CSI-RS trigger-state-list based framework is reused for configuration of temporary RS, and the trigger state ID is carried in MAC CE to indicate the triggered A-TRS. 
In general, 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. However, in order to limit impact on number of entries in CSI-AperiodicTriggerStateList (which is also used for DCI based A-CSI triggering) configuration of a separate list with trigger states just for A-TRS can also be considered (e.g. TRS-AperiodicTriggerStateList with same structure as CSI-AperiodicTriggerStateList but only containing trigger states that trigger A-TRS).
Proposal 2
· If existing Rel16 A-CSI-RS trigger state list is deemed insufficient, a separate A-TRS trigger state list (with same framework as A-CSI-RS 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.  

RRC parameter discussion
Per the proposals in section 2, 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. 

As mentioned in previous section, the RRC parameter structure from Rel-15/16 A-CSI-trigger-state-list mechanism can be reused, and relevant IEs are shown here for reference. 
An example RRC parameter list is also attached to this document in R1-21112155 attachment to Ericsson Alt 2 Rel-17_RRC_SCellActivation v0.xlsx 
[bookmark: _Hlk83974995]-- ASN1START
-- TAG-CSI-APERIODICTRIGGERSTATELIST-START

CSI-AperiodicTriggerStateList ::=   SEQUENCE (SIZE (1..maxNrOfCSI-AperiodicTriggers)) OF CSI-AperiodicTriggerState

CSI-AperiodicTriggerState ::=       SEQUENCE {
    associatedReportConfigInfoList      SEQUENCE (SIZE(1..maxNrofReportConfigPerAperiodicTrigger)) OF CSI-AssociatedReportConfigInfo,
    ...
}

CSI-AssociatedReportConfigInfo ::=  SEQUENCE {
    reportConfigId                      CSI-ReportConfigId,
    resourcesForChannel                 CHOICE {
        nzp-CSI-RS                          SEQUENCE {
            resourceSet                         INTEGER (1..maxNrofNZP-CSI-RS-ResourceSetsPerConfig),
            qcl-info                            SEQUENCE (SIZE(1..maxNrofAP-CSI-RS-ResourcesPerSet)) OF TCI-StateId
                                                                                                      OPTIONAL  -- Cond Aperiodic
        },
        csi-SSB-ResourceSet                 INTEGER (1..maxNrofCSI-SSB-ResourceSetsPerConfig)
    },
    csi-IM-ResourcesForInterference     INTEGER(1..maxNrofCSI-IM-ResourceSetsPerConfig)               OPTIONAL, -- Cond CSI-IM-ForInterference
    nzp-CSI-RS-ResourcesForInterference INTEGER (1..maxNrofNZP-CSI-RS-ResourceSetsPerConfig)          OPTIONAL, -- Cond NZP-CSI-RS-ForInterference
    ...
}

-- TAG-CSI-APERIODICTRIGGERSTATELIST-STOP
-- ASN1STOP

-- ASN1START
-- TAG-NZP-CSI-RS-RESOURCESET-START
NZP-CSI-RS-ResourceSet ::=          SEQUENCE {
    nzp-CSI-ResourceSetId               NZP-CSI-RS-ResourceSetId,
    nzp-CSI-RS-Resources                SEQUENCE (SIZE (1..maxNrofNZP-CSI-RS-ResourcesPerSet)) OF NZP-CSI-RS-ResourceId,
    repetition                          ENUMERATED { on, off }                                                  OPTIONAL,   -- Need S
    aperiodicTriggeringOffset           INTEGER(0..6)                                                           OPTIONAL,   -- Need S
    trs-Info                            ENUMERATED {true}                                                       OPTIONAL,   -- Need R
    ...,
    [[
    aperiodicTriggeringOffset-r16       INTEGER(0..31)                                                          OPTIONAL   -- Need S
    ]]
}

-- TAG-NZP-CSI-RS-RESOURCESET-STOP
-- ASN1STOP


-- ASN1STOP

Conclusions
In this document we discuss fast SCell activation for Rel17 NR CA and make the following proposals.
Observation 1 
· In Rel-15/16 DCI-based aperiodic TRS triggering, a single field within a DCI (e.g., 0_1, 1_1) can trigger aperiodic TRS(s) on one or more cells using the A-CSI-RS trigger-state-list based approach. 

Observation 2 
· For MAC-CE-based aperiodic TRS triggering in Rel-17, a single field within the MAC CE is sufficient to trigger aperiodic TRS(s) on one or more cells using the A-CSI-RS trigger-state-list based approach.

Observation 3  
· For MAC-CE-based aperiodic TRS triggering in Rel-17, reusing the existing A-CSI-RS trigger-state-list based approach is simple solution that avoids new RRC structures with duplicated functionality.

Proposal 1
· Alt 2, i.e., A-CSI-RS trigger-state-list based framework 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 existing Rel16 A-CSI-RS trigger state list is deemed insufficient, a separate A-TRS trigger state list (with same framework as A-CSI-RS 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.
· An example RRC parameter sheet for this approach is shown in the attachment. 
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