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1. Introduction
In this meeting, RAN2 receives one LS from RAN4 [1] on temporary RS for efficient SCell activation in NR CA, where RAN4 agreements on Temporary RS design are included. Meanwhile RAN1 also made some agreements in the last meetings. In this contribution, we will show some initial analysis on RAN2 specification impacts according to the RAN1 and RAN4 progress.
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In the last meetings, RAN1 and RAN4 discussed the temporary RS. In summary, RAN1 and RAN4 has the following agreements:
The temporary RS is aperiodic
A burst of temporary RS consist of  several CSI-RSs
 The number of temporary RS bursts and triggering offset of temporary RS are configurable via RRC
There is minimum gap between the burst for ACG and the burst for time/frequency acquisition 
Use the MAC CE to trigger the temporary RS 
2.1 Configuration of temporary RS
RAN1 has the following agreements on the type of temporary RS.
	Agreements:
As working assumption, with respect to efficient SCell activation, reuse existing Rel-15/16 TRS structure for temporary RS
· FFS: how many burst/symbols are required for both AGC settling and Time/Frequency tracking for different cases, e.g. FR1 and FR2, known and unknown SCell
· A burst of temporary RS is notated as in S5.1.6.1.1 of TS 38.214
· “2-slot with four CSI-RSs resources (4 samples)” for FR1
· either “1-slot with two CSI-RSs resources (2 samples)” or “2-slot with four CSI-RSs resources (4 samples)” for FR2
· The working assumption can be confirmed after RAN4 check. (A LS for such request is planned).
Agreements:
TRS is selected as temporary RS for Scell activation
· If more functionalities are confirmed to be supported by temporary RS, other RS candidates, e.g. aperiodic CSI-RS, P/SP-CSI RS, SRS and RS based on SSS/PSS, are not precluded.
· The TRS should be triggered by DCI or MAC-CE. FFS which exact triggering command.
Agreement
For efficient activation of Scells, the triggered temporary RS is aperiodic.


In R15&R16, the configured NZP CSI-RS resource is used as the TRS.
In R15&R16, RAN2 configures the nzp-CSI-RS-ResourceToAddModList and nzp-CSI-RS-ResourceSetToAddModList in the CSI-MeasConfig for each serving cell. All the NZP-CSI-RS sets used for TRS and CSI measurement are configured in the NZP-CSI-RS-ResourceSet within the nzp-CSI-RS-ResourceSetToAddModList. Therefore we think the NZP-CSI-RS sets for the temporary RS are also configured in the nzp-CSI-RS-ResourceSetToAddModList.
For the TRS, the UE may be configured with one or more NZP CSI-RS set(s). The NZP-CSI-RS-ResourceSet consists of two periodic CSI-RS resources in one slot or with a NZP-CSI-RS-ResourceSet of four periodic NZP CSI-RS resources in two consecutive slots with two periodic NZP CSI-RS resources in each slot. 
According to the agreements of RAN1 and RAN4, the temporary RS uses the existing TRS structure. Therefore we think the temporary RS is configured in the NZP-CSI-RS-ResourceSet and one burst is one NZP-CSI-RS-ResourceSet.

	RAN1
Agreements:
As working assumption, with respect to efficient SCell activation, reuse existing Rel-15/16 TRS structure for temporary RS
· FFS: how many burst/symbols are required for both AGC settling and Time/Frequency tracking for different cases, e.g. FR1 and FR2, known and unknown SCell
· A burst of temporary RS is notated as in S5.1.6.1.1 of TS 38.214
· “2-slot with four CSI-RSs resources (4 samples)” for FR1
· either “1-slot with two CSI-RSs resources (2 samples)” or “2-slot with four CSI-RSs resources (4 samples)” for FR2
RAN4:
[RAN4 Response]: 
· SCell to be activated is known and belongs to FR1 and if SCell measurement cycle is larger than 160ms,
It is confirmed in [R4-2104067] [R4-2105799] that 
· Temporary RS can be used for AGC
· 1 burst (2-slot with four CSI-RS resources) is required
· Temporary RS can be used for time/frequency tracking
· 1 separate burst (2-slot with four CSI-RS resources) is required in addition to the one burst required for AGC



Currently the maximum number of NZP CSI-RS resources per cell is 64. However, the NZP-CSI-RS sets for the temporary RS and for other purposes may be different. In addition, the network may configure multiple candidate NZP-CSI-RS sets for the temporary RS. Therefore, we think RAN2 should extend the nzp-CSI-RS-ResourceSetToAddModList to include more NZP CSI-RS resources.
Proposal 1: For the temporary RS, introduce the nzp-CSI-RS-ResourceSetToAddModListSizeExt-v17xy to extend the number of NZP-CSI-RS-ResourceSet.
For the CSI reporting, RAN2 defines the csi-RS-ResourceSetList in the CSI-ResourceConfig to indicate the list of references to NZP CSI-RS resources.
-- ASN1START
-- TAG-CSI-RESOURCECONFIG-START

CSI-ResourceConfig ::=      SEQUENCE {
    csi-ResourceConfigId        CSI-ResourceConfigId,
    csi-RS-ResourceSetList      CHOICE {
        nzp-CSI-RS-SSB              SEQUENCE {
            nzp-CSI-RS-ResourceSetList  SEQUENCE (SIZE (1..maxNrofNZP-CSI-RS-ResourceSetsPerConfig)) OF NZP-CSI-RS-ResourceSetId
                                                                                                                            OPTIONAL, -- Need R
            csi-SSB-ResourceSetList     SEQUENCE (SIZE (1..maxNrofCSI-SSB-ResourceSetsPerConfig)) OF CSI-SSB-ResourceSetId  OPTIONAL  -- Need R
        },
        csi-IM-ResourceSetList      SEQUENCE (SIZE (1..maxNrofCSI-IM-ResourceSetsPerConfig)) OF CSI-IM-ResourceSetId
    },

    bwp-Id                      BWP-Id,
    resourceType                ENUMERATED { aperiodic, semiPersistent, periodic },
    ...
}

-- TAG-CSI-RESOURCECONFIG-STOP
-- ASN1STOP
RAN1 also has the following agreements on the configuration of the temporary RS.
	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
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
· 



Therefore we think RAN2 can introduce one CSI resource configuration list for the temporary RS. Each CSI resource configuration indicates one candidate temporary RS. Each CSI resource configuration contains a list of NZP-CSI-RS-ResourceSetId to indicate the number of temporary RS bursts, and the triggering offset for this temporary RS.
According to the agreement of RAN1, the MAC CE for triggering the temporary RS needs to indicate the number of temporary RSs and the triggering offset. RAN4 is also discussing the minimum gap between the RS symbol(s) for AGC and the RS symbols for time/frequency acquisition, which may be configured in the RRC signalling. Besides, RAN1 may introduce other information that need to be indicated via the MAC CE. One solution is to introduce temporary RS IDs for the all the candidate temporary RS in the RRC configuration. The new MAC CE only needs to indicate the temporary RS IDs to the UE. This can reduce the work of design the MAC CE.
Proposal 2: Introduce the temporary RS resource configuration list which includes a list of temporary RS bursts, the triggering offset, and the temporary RS ID.

2.2 Trigger of temporary RS
RAN1 has agreed to use the MAC CE to trigger the temporary RS.
	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)



In our understanding, for the option 2, it is up to RAN4 whether to consider an activation time enhancement for option 2 without requiring further RAN2 work. 
For option 1a, according to the discussion in RAN1, there are two options for the MAC CE. 

	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




When analysing the pros and cons of the two options, some of the impact on RAN2 specifications should be considered, the input of RAN2 views is necessary. Considering the following potential cons for the option 1.2, we think option 1.1 is preferred.
· Usually it is an implementation issue to transmit two MAC CEs either jointly in one PDSCH or separately in two PDSCHs. The gNB makes the decision depending on available resources and system efficiency. For Opt 1.2, RAN2 would need to add the restriction that two MAC CEs for triggering the RS need be in one PDSCH.
· the UE which receives the legacy MAC CE needs to check whether the new MAC CE for temporary RS is included or not in the same PDSCH, and then the UE follows the Rel-17 UE behaviour or the legacy UE behaviour accordingly. 
· Opt 1.2 still needs to define a new MAC CE.

Proposal 3: One new MAC CE should be introduced to trigger both SCell activation and corresponding temporary RS.
The MAC CE should include the SCell activation indication for each SCell. According to the agreement of RAN1, the triggering MAC CE also needs to indicate whether temporary RS is triggered, the number of temporary RS bursts and the triggering offset of temporary RS. We think the temporary RS is configured and triggered per SCell. Therefore, if one SCell is activated, the new MAC CE includes whether the temporary RS is triggered for this SCell and, if it is, the temporary RS ID.

Proposal 4: The new MAC CE includes the SCell activation indication, whether temporary RS is triggered for each SCell and, for each SCell for which it is triggered the temporary RS ID of this SCell.
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Based on the discussion in this paper, we have the following proposals:
Proposal 1: For the temporary RS, introduce the nzp-CSI-RS-ResourceSetToAddModListSizeExt-v17xy to extend the number of NZP-CSI-RS-ResourceSet.
Proposal 2: Introduce the temporary RS resource configuration list which includes a list of temporary RS bursts, the triggering offset, and the temporary RS ID.
Proposal 3: One new MAC CE should be introduced to trigger both SCell activation and corresponding temporary RS.
Proposal 4: The new MAC CE includes the SCell activation indication, whether temporary RS is triggered for each SCell and, for each SCell for which it is triggered, the temporary RS ID of this SCell.
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