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1	Introduction
At RAN2#116-e, RAN2 made these agreements on temporary RS for SCell activation:
	1: For TRS based SCell activation, RAN2 finalizes the MAC CE based SCell activation case first and come back on RRC case if time allows.
2: The TRS can be activated for fast SCell activation, only when all following conditions are met:
(a) The TRS for SCell activation is configured for this SCell;
(b) The SCell is activated from deactivated state by New SCell A/D MAC CE;
(c) The BWP indicated by firstActiveDownlinkBWP-Id is not dormant BWP;
FFS how we handle the case when some Scells use TRS and some don't
RAN2 will not specify UE behaviour for the case when new MAC CE is used but a)+c) are not fulfilled for the SCell that uses TRS
3: One new MAC CE for to trigger both SCell activation and corresponding temporary RS.
4: Define 2 eLCIDs for new MAC CEs with “one octet” SCell activation indication and with “four octet” SCell activation indication respectively.
Discuss MAC CE structure in offline [220] (OPPO) based on concrete TPs. Should try to converge to a RAN2 proposal. Can discuss if we need to send LS to RAN4 on RAN2 decisions on TRS-based SCell activation.
Wait for RAN1 input on RRC parameters and capabilities
Companies should bring concrete proposals (i.e. TPs) to next meeting on MAC and RRC for TRS-based SCell activation. 



RAN2 sent an LS with a set of questions in R2-2111413, while RAN1 has sent a reply LS in R1-2112983 with a set of example RRC parameters for two candidate alternatives. In this contribution, we discuss the pros/cons of the two alternatives. 
[bookmark: _Hlk71557911]2	Discussion
2.1	Alternative 1
Alternative 1 is a bitmap per each SCell. The value of the bitmap indicates which one TRS configuration out of a set of TRS configurations (configured for a SCell) is activated for that SCell activation. A value zero indicated by a bit block in the MAC-CE means that no TRS would be transmitted for that SCell activation. 
According to the RAN1 LS, the maximum number of TRS configurations supported per SCell (among which one TRS configuration can be indicated by a bit block in a MAC-CE) is 15 if a value zero indicated by a bit block in the MAC-CE means no RS resource transmitted. This means that four bits is required for the bitmap for each SCell. In the case of an FR2 cell which may have 32, and up-to 64 beams, the MAC CE code point indicated by four bits is not enough, and the network must rely on a RRC reconfiguration to configure a new set of TRS configurations. Since RRC reconfiguration is slower than the MAC CE, it cannot meet the objective of fast SCell activation. 
[bookmark: _Toc92270899][bookmark: _Toc92791544]For Alt1, only 15 TRS configurations is supported per SCell in the MAC CE and is not sufficient for cases with multiple beams (e.g., 32/64 beams for FR2).
Additionally, RRC parameter list includes a list of gap length gapBetweenTRSforScellActivationBursts_List and the number of elements in the list is four. 
	· For Alt 1, the gap between temporary RS bursts is explicitly configured.
· A set of possible gap lengths from which the triggering MAC-CE can indicate one from RAN1 perspective. Up to RAN2 to decide details.


There are two signalling approaches to support this
1. Each TRS configuration contains a list of gap length and the MAC CE further sub-selects the gap (i.e., two additional bits in the MAC CE is required).
2. Each TRS configuration contains only one gap length. A selection of different TRS means that a different gap length. Since the number of TRS configurations is 15 with a maximum number of gap length equal to four, this means that effectively only four beams can be supported on an SCell.  
We consider the first option is the only viable one. The maximum number of to-be-activated SCells with TRS is 15. This means that a field of size 12 octets = 96bits (for 15*6 bits) is needed just to indicate the TRS per each SCell.  Four additional octets are needed as in the legacy SCell activation/de-activation MAC CE. In total, the MAC CE size is 16 octets. There are numerous ways to reduce the MAC CE size and make it variable. One approach is that the presence of the TRS configuration ID in the MAC CE is dependent on if the SCell is to-be-activated per the MAC CE command.
[bookmark: _Ref90902601][bookmark: _Toc92270900][bookmark: _Toc92791545]For Alt1, a maximum of six bits is needed per SCell. 
[bookmark: _Ref90902605][bookmark: _Toc92270901][bookmark: _Toc92791546]For Alt1, the maximum MAC CE size is 16 octets.
2.2	Alternative 2
The alternative 2 in the LS is based on the A-TRS triggering framework. 
	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



In the LS R1-2112983, an example RRC parameter is provided. The TPs for MAC and RRC can be found in the annex. 
For Alt 2, a separate trigger-state list from the R16 A-TRS triggering is used. The MAC CE chooses which state in this list is triggered at the same time as SCell activation, see the MAC TP. Each of such state is configured by TRS-SCellActivationTriggerState-r17 which contains a list of TRS to be transmitted in a set of (one or more) SCells. The TRS to be transmitted is configured by the IE CSI-AssociatedReportConfigInfo, the same as the legacy A-TRS trigger framework. As commented by some companies in the last meeting, here we provide a description how the configuration works. Note that, these are how the legacy A-TRS trigger framework is supposed to work. 
· The reportQuantity of the CSI-ReportConfig identified by reportConfigId in each CSI-AssociatedReportConfigInfo is configured to none. This has already been captured in TS 38.214 Clause 5.1.6.1.1 “CSI-RS for tracking”. For TRS, even though there is no report needed, the resource is configured in the IE CSI-AssoicatedReportConfigInfo. The sentence in TS 38.214 is to clarify that, for TRS, there is no need for report.
· The CSI-ReportConfig identified by reportConfigId in each CSI-AssoicatedReportConfigInfo is configured neither with csi-IM-ResourcesForInterference nor with nzp-CSI-RS-ResourcesForInterference. This is a clarification to indicate that the resource to trigger is not for interference measurement.  
· The trs-info of the NZP-CSI-RS-ResourceSet in the associated resourceSet is set to be true to indicate that this is a TRS.
· In each CSI-AssoicatedReportConfigInfo only nzp-CSI-RS is configured.
· The CSI-ResoureConfig identified by resourcesForChannelMeasurement in the CSI-ReportConfig identified by reportConfigId is configured with the resourceType aperiodic and the bwp-Id has same value as firstActiveDownlinkBWP-Id of the associated serving cell in which the CSI resource is to be transmitted.
· The trs-SCellActivationTriggerStateList is only configured in the SpCell. In the CSI-ReportConfig indicated by the CSI-ReportConfigId in the CSI-AssociatedReportConfigInfo, the field carrier is used to indicate in which SCell the TRS would be transmitted.
For temporary RS triggering, RAN1 agrees that the number of bursts can be up to 2. RAN1 has provided two alternatives in the implementation (either explicitly configured, alt2a, or implicitly indicated by the gap configuration, alt2b).
· Alt2a: the field gapBetweenBursts and the field nrofBursts are explicitly configured in CSI-AssociatedReportConfigInfo.
· Alt2b: If two bursts of RS are configured, each burst is separately configured by an CSI-AssociatedReportConfigInfo. 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 gap length between two bursts is configured by a different aperiodicTriggeringOffset-r16 in each burst. Therefore, the maxNrofReportConfigPerTRS-AperiodicTrigger is configured to 32, double the original length of 16.  
Both alternatives work and they differ in RRC signalling details. RAN1 agrees that the maximum number of TRS trigger states supported per cell group is 128, and thus, only one additional octet is needed.
[bookmark: _Toc92270903][bookmark: _Toc92791547]For Alt2, only one additional octet is needed in the MAC CE. 
The CSI-AssociatedReportConfigInfo inside the TRS-SCellActivationTriggerState utilizes the legacy CSI-ReportConfig. One CSI-ReportConfig can indicate TRS in one serving cell and so a maximum of 16 such CSI-ReportConfig could be used for SpCell. There were comments during offline discussions that the maximum number of CSI-ReportConfig per cell is 48 and this approach would limit the flexibility for CSI reporting in SpCell (since it cannot use the maximum 48 as in the legacy). If RAN2 considers this an issue, one approach to solve this is to extend the list from 48 to 96. 
2.3	Comparison 
The main issue with the Alt1 is that only 15 TRS configuration ID can be supported per SCell according to the RAN1 LS. RAN2 can extend the number of TRS configurations per cell to, for example, 127 or 255, but that would also increase the MAC CE size. The main advantage of the Alt1 is the flexibility, but we are not convinced that it is needed. Additionally, Alt1 seems to re-introduce a separate A-TRS triggering from the legacy, which we don’t prefer.
Therefore, we prefer alternative 2 which is the re-use of the legacy A-TRS triggering framework. Alt2a and Alt2b differ in RRC signalling details and RAN2 can choose either one. 
[bookmark: _Toc92270976][bookmark: _Toc92791548]Adopt Alt2 for temporary RS for SCell activation, i.e., A-TRS triggering framework.
[bookmark: _Toc92270977][bookmark: _Toc92791549]Endorse the MAC TP for Alt2 in the Annex A1.
[bookmark: _Toc92270978][bookmark: _Toc92791550]Down select between Alt2a and Alt2b and endorse the RRC TP for Alt2 in the Annex A2.
[bookmark: _In-sequence_SDU_delivery]3. Conclusion
In the previous sections we made the following observations: 
Observation 1	For Alt1, only 15 TRS configurations is supported per SCell in the MAC CE and is not sufficient for cases with multiple beams (e.g., 32/64 beams for FR2).
Observation 2	For Alt1, a maximum of six bits is needed per SCell.
Observation 3	For Alt1, the maximum MAC CE size is 16 octets.
Observation 4	For Alt2, only one additional octet is needed in the MAC CE.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Adopt Alt2 for temporary RS for SCell activation, i.e., A-TRS triggering framework.
Proposal 2	Endorse the MAC TP for Alt2 in the Annex A1.
Proposal 3	Down select between Alt2a and Alt2b and endorse the RRC TP for Alt2 in the Annex A2.

4. References
R2-2111413, LS on TRS-based SCell activation details, RAN2#116
R1-2112983, LS on triggering signals of temporary RS for SCell activation, RAN1#107


5. Annex A1 TP for MAC – alt2:
[bookmark: _Hlk91167057]START OF CHANGE
[bookmark: _Toc46490363][bookmark: _Toc52752058][bookmark: _Toc52796520][bookmark: _Toc83661085][bookmark: _Toc37296236][bookmark: _Toc29239889][bookmark: _Toc37296288][bookmark: _Toc46490419][bookmark: _Toc52752114][bookmark: _Toc52796576][bookmark: _Toc83661142]5.18.x	TRS triggering for SCell activation
The network may select a TRS trigger state for fast SCell activation for one or more SCells by sending SCell-TRS activation/deactivation MAC CEs described in clause 6.1.3.x.
The MAC entity shall:
1>	if the MAC entity receives SCell-TRS Activation/Deactivation MAC CEs:
2>	indicate to lower layers the selected TRS trigger state.
NEXT CHANGE
6.1.3.x	SCell-TRS Activation/Deactivation MAC CEs
The SCell-TRS Activation/Deactivation MAC CE of two octets is identified by a MAC subheader with eLCID as specified in Table 6.2.1- 1b. It has a fixed size and consists of two octets containing seven C-fields, two R-fields and one TRS trigger state field. The SCell-TRS Activation/Deactivation MAC CE with two octets is defined as follows (Figure 6.1.3.x-1).
The SCell-TRS Activation/Deactivation MAC CE of five octets is identified by a MAC subheader with eLCID as specified in Table 6.2.1- 1b. It has a fixed size and consists of five octets containing 31 C-fields, two R-fields and one TRS trigger state field. The SCell-TRS Activation/Deactivation MAC CE with five octets is defined as follows (Figure 6.1.3.x-2).
-	Ci: If there is an SCell configured for the MAC entity with SCellIndex i as specified in TS 38.331 [5], this field indicates the activation/deactivation status of the SCell with SCellIndex i, else the MAC entity shall ignore the Ci field. The Ci field is set to 1 to indicate that the SCell with SCellIndex i shall be activated. The Ci field is set to 0 to indicate that the SCell with SCellIndex i shall be deactivated;
-	R: Reserved bit, set to 0.
-	TRS trigger state: This field indicates the index of the TRS trigger state for SCell activation in the list trs-SCellActivationTriggerStateList. A value i indicates that the (i+1)-th TRS trigger state is triggered.

[image: ]
Figure 6.1.3.x-1: SCell-TRS Activation/Deactivation MAC CE of two octets


Figure 6.1.3.x-2: SCell-TRS Activation/Deactivation MAC CE of five octets
END OF CHANGE
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6. Annex A2 TP for RRC – alt2: 
START OF CHANGE
[bookmark: _Toc60777210][bookmark: _Toc83740165][bookmark: _Hlk90889941]–	CSI-AperiodicTriggerStateList
The CSI-AperiodicTriggerStateList IE is used to configure the UE with a list of aperiodic trigger states. Each codepoint of the DCI field "CSI request" is associated with one trigger state (see TS 38.321 [3], clause 6.1.3.13). Upon reception of the value associated with a trigger state, the UE will perform measurement of CSI-RS, CSI-IM and/or SSB (reference signals) and aperiodic reporting on L1 according to all entries in the associatedReportConfigInfoList for that trigger state.
CSI-AperiodicTriggerStateList information element
-- 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,
    ...
}

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

–	CSI-AssociatedReportConfigInfo
The CSI-AssociatedReportConfigInfo IE is used to configure the associated CSI-report configuration.
CSI-AssociatedReportConfigInfo information element

-- ASN1START
-- TAG-CSI-ASSOCIATEDREPORTCONFIGINFO-START 

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
    ...
    [[
    gapBetweenTwoBursts-r17             INTEGER(2..31)                      OPTIONAL,           -- Need R
    reportConfigId-v17xy                CSI-ReportConfigId-v17xy            OPTIONAL           -- Need R
    ]]
}

-- TAG-CSI-ASSOCIATEDREPORTCONFIGINFOAPERIODICTRIGGERSTATELIST-STOP
-- ASN1STOP

	CSI-AssociatedReportConfigInfo field descriptions

	csi-IM-ResourcesForInterference
CSI-IM-ResourceSet for interference measurement. Entry number in csi-IM-ResourceSetList in the CSI-ResourceConfig indicated by csi-IM-ResourcesForInterference in the CSI-ReportConfig indicated by reportConfigId above (value 1 corresponds to the first entry, value 2 to the second entry, and so on). The indicated CSI-IM-ResourceSet should have exactly the same number of resources like the NZP-CSI-RS-ResourceSet indicated in resourceSet within nzp-CSI-RS.

	csi-SSB-ResourceSet
CSI-SSB-ResourceSet for channel measurements. Entry number in csi-SSB-ResourceSetList in the CSI-ResourceConfig indicated by resourcesForChannelMeasurement in the CSI-ReportConfig indicated by reportConfigId above (value 1 corresponds to the first entry, value 2 to the second entry, and so on).

	gapBetweenTwoBursts	Comment by Ericsson: Only for alt2a
indicates the number of bursts of TRS for SCell activation is two and configures a gap length (in unit of slot) between two TRS bursts. The resource configuration of the second burst is indicated by resourceSet. This field can only be configured in TRS-SCellActivationTriggerState-r17. If CSI-AssociatedReportConfigInfo is included in TRS-SCellActivationTriggerState-r17, the absence of this field indicates that the number of bursts is one.

	nzp-CSI-RS-ResourcesForInterference
NZP-CSI-RS-ResourceSet for interference measurement. Entry number in nzp-CSI-RS-ResourceSetList in the CSI-ResourceConfig indicated by nzp-CSI-RS-ResourcesForInterference in the CSI-ReportConfig indicated by reportConfigId above (value 1 corresponds to the first entry, value 2 to the second entry, and so on). 

	qcl-info
List of references to TCI-States for providing the QCL source and QCL type for each NZP-CSI-RS-Resource listed in nzp-CSI-RS-Resources of the NZP-CSI-RS-ResourceSet indicated by resourceSet within nzp-CSI-RS. Each TCI-StateId refers to the TCI-State which has this value for tci-StateId and is defined in tci-StatesToAddModList in the PDSCH-Config included in the BWP-Downlink corresponding to the serving cell and to the DL BWP to which the resourcesForChannelMeasurement (in the CSI-ReportConfig indicated by reportConfigId above) belong to. First entry in qcl-info corresponds to first entry in nzp-CSI-RS-Resources of that NZP-CSI-RS-ResourceSet, second entry in qcl-info corresponds to second entry in nzp-CSI-RS-Resources, and so on (see TS 38.214 [19], clause 5.2.1.5.1)

	reportConfigId
The reportConfigId of one of the CSI-ReportConfigToAddMod configured in CSI-MeasConfig. When included in TRS-SCellActivationTriggerState-r17, reportConfigId-v17xy is always present and the UE shall ignore the field reportConfigId.

	resourceSet
NZP-CSI-RS-ResourceSet for channel measurements. Entry number in nzp-CSI-RS-ResourceSetList in the CSI-ResourceConfig indicated by resourcesForChannelMeasurement in the CSI-ReportConfig indicated by reportConfigId above (value 1 corresponds to the first entry, value 2 to thesecond entry, and so on).



	Conditional Presence
	Explanation

	Aperiodic
	The field is mandatory present if the NZP-CSI-RS-Resources in the associated resourceSet have the resourceType aperiodic. The field is absent otherwise.

	CSI-IM-ForInterference
	This field is mandatory present if the CSI-ReportConfig identified by reportConfigId is configured with csi-IM-ResourcesForInterference; otherwise it is absent.

	NZP-CSI-RS-ForInterference
	This field is mandatory present if the CSI-ReportConfig identified by reportConfigId is configured with nzp-CSI-RS-ResourcesForInterference; otherwise it is absent.



–	TRS-SCellActivationTriggerState
The IE TRS-SCellActivationTriggerState is used to configure a trigger state for TRS for SCell activation.
TRS-SCellActivationTriggerState information element
-- ASN1START
-- TAG-TRS-SCELLACTIVATIONTRIGGERSTATE-START

TRS-SCellActivationTriggerState-r17 ::=  SEQUENCE {
    trs-SCellActivationTriggerStateId   TRS-SCellActivationTriggerStateId,
    associatedReportConfigInfoList-r17  SEQUENCE (SIZE(1..maxNrofReportConfigPerTRS-AperiodicTrigger-r17)) OF CSI-AssociatedReportConfigInfo,
    ...
}

TRS-SCellActivationTriggerStateId ::= INTEGER(0..maxNrofTRS-Triggers-r17-1)

-- TAG-TRS-SCELLACTIVATIONTRIGGERSTATE-STOP
-- ASN1STOP

	TRS-SCellActivationTriggerState field descriptions

	associatedReportConfigInfoList
The CSI-ReportConfig identified by reportConfigId in each CSI-AssoicatedReportConfigInfo is configured neither with csi-IM-ResourcesForInterference nor with nzp-CSI-RS-ResourcesForInterference.

The reportQuantity of the CSI-ReportConfig identified by reportConfigId in each CSI-AssociatedReportConfigInfo is configured to none.

In each CSI-AssoicatedReportConfigInfo only nzp-CSI-RS is configured.

The CSI-ResoureConfig identified by resourcesForChannelMeasurement in the CSI-ReportConfig identified by reportConfigId is configured with the resourceType aperiodic and the bwp-Id has same value as firstActiveDownlinkBWP-Id of the associated serving cell in which the CSI resource is to be transmitted.

The trs-info of the NZP-CSI-RS-ResourceSet in the associated resourceSet is set to be true.

In the CSI-ReportConfig indicated by the CSI-ReportConfigId in the CSI-AssociatedReportConfigInfo, the field carrier is used to indicate in which SCell the TRS is to be transmitted.

If two bursts of RS are configured, each burst is separately configured by an CSI-AssociatedReportConfigInfo. 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 gap length between two bursts is configured by a different aperiodicTriggeringOffset-r16 in each burst.	Comment by Ericsson: Only for alt2b




Next CHANGE
[bookmark: _Toc60777216][bookmark: _Toc83740171]–	CSI-MeasConfig
The IE CSI-MeasConfig is used to configure CSI-RS (reference signals) belonging to the serving cell in which CSI-MeasConfig is included, channel state information reports to be transmitted on PUCCH on the serving cell in which CSI-MeasConfig is included and channel state information reports on PUSCH triggered by DCI received on the serving cell in which CSI-MeasConfig is included. See also TS 38.214 [19], clause 5.2.
CSI-MeasConfig information element
-- ASN1START
-- TAG-CSI-MEASCONFIG-START

CSI-MeasConfig ::=                  SEQUENCE {
    nzp-CSI-RS-ResourceToAddModList     SEQUENCE (SIZE (1..maxNrofNZP-CSI-RS-Resources)) OF NZP-CSI-RS-Resource   OPTIONAL, -- Need N
    nzp-CSI-RS-ResourceToReleaseList    SEQUENCE (SIZE (1..maxNrofNZP-CSI-RS-Resources)) OF NZP-CSI-RS-ResourceId OPTIONAL, -- Need N
    nzp-CSI-RS-ResourceSetToAddModList  SEQUENCE (SIZE (1..maxNrofNZP-CSI-RS-ResourceSets)) OF NZP-CSI-RS-ResourceSet
                                                                                                                  OPTIONAL, -- Need N
    nzp-CSI-RS-ResourceSetToReleaseList SEQUENCE (SIZE (1..maxNrofNZP-CSI-RS-ResourceSets)) OF NZP-CSI-RS-ResourceSetId
                                                                                                                  OPTIONAL, -- Need N
    csi-IM-ResourceToAddModList         SEQUENCE (SIZE (1..maxNrofCSI-IM-Resources)) OF CSI-IM-Resource           OPTIONAL, -- Need N
    csi-IM-ResourceToReleaseList        SEQUENCE (SIZE (1..maxNrofCSI-IM-Resources)) OF CSI-IM-ResourceId         OPTIONAL, -- Need N
    csi-IM-ResourceSetToAddModList      SEQUENCE (SIZE (1..maxNrofCSI-IM-ResourceSets)) OF CSI-IM-ResourceSet     OPTIONAL, -- Need N
    csi-IM-ResourceSetToReleaseList     SEQUENCE (SIZE (1..maxNrofCSI-IM-ResourceSets)) OF CSI-IM-ResourceSetId   OPTIONAL, -- Need N
    csi-SSB-ResourceSetToAddModList     SEQUENCE (SIZE (1..maxNrofCSI-SSB-ResourceSets)) OF CSI-SSB-ResourceSet   OPTIONAL, -- Need N
    csi-SSB-ResourceSetToReleaseList    SEQUENCE (SIZE (1..maxNrofCSI-SSB-ResourceSets)) OF CSI-SSB-ResourceSetId OPTIONAL, -- Need N
    csi-ResourceConfigToAddModList      SEQUENCE (SIZE (1..maxNrofCSI-ResourceConfigurations)) OF CSI-ResourceConfig
                                                                                                                  OPTIONAL, -- Need N
    csi-ResourceConfigToReleaseList     SEQUENCE (SIZE (1..maxNrofCSI-ResourceConfigurations)) OF CSI-ResourceConfigId
                                                                                                                  OPTIONAL, -- Need N
    csi-ReportConfigToAddModList        SEQUENCE (SIZE (1..maxNrofCSI-ReportConfigurations)) OF CSI-ReportConfig  OPTIONAL, -- Need N
    csi-ReportConfigToReleaseList       SEQUENCE (SIZE (1..maxNrofCSI-ReportConfigurations)) OF CSI-ReportConfigId
                                                                                                                  OPTIONAL, -- Need N
    reportTriggerSize                   INTEGER (0..6)                                                            OPTIONAL, -- Need M
    aperiodicTriggerStateList           SetupRelease { CSI-AperiodicTriggerStateList }                            OPTIONAL, -- Need M
    semiPersistentOnPUSCH-TriggerStateList    SetupRelease { CSI-SemiPersistentOnPUSCH-TriggerStateList }         OPTIONAL, -- Need M
    ...,
    [[
    reportTriggerSizeDCI-0-2-r16        INTEGER (0..6)                                                            OPTIONAL, -- Need R
    ]]
   [[
    trs-SCellActivationTriggerStateToAddModList-r17   SEQUENCE (SIZE (1..maxNrofTRS-Triggers-r17)) OF TRS-SCellActivationTriggerState-r17 
                                                                                                                  OPTIONAL, -- Need N
    trs-SCellActivationTriggerStateToReleaseList-r17  SEQUENCE (SIZE (1..maxNrofTRS-Triggers-r17)) OF TRS-SCellActivationTriggerStateId-r17 
                                                                                                                  OPTIONAL, -- Need N
    csi-ReportConfigToAddModListExt-v17xy     SEQUENCE (SIZE (1..maxNrofCSI-ReportConfigurationsExt-v17)) OF CSI-ReportConfig  OPTIONAL, -- Need N
    csi-ReportConfigToReleaseListExt-v17xy    SEQUENCE (SIZE (1..maxNrofCSI-ReportConfigurationsExt-r17)) OF CSI-ReportConfigId-v17
                                                                                                                  OPTIONAL -- Need N
   ]]
}

-- TAG-CSI-MEASCONFIG-STOP
-- ASN1STOP

	CSI-MeasConfig field descriptions

	aperiodicTriggerStateList
Contains trigger states for dynamically selecting one or more aperiodic and semi-persistent reporting configurations and/or triggering one or more aperiodic CSI-RS resource sets for channel and/or interference measurement (see TS 38.214 [19], clause 5.2.1).

	csi-IM-ResourceSetToAddModList
Pool of CSI-IM-ResourceSet which can be referred to from CSI-ResourceConfig or from MAC CEs.

	csi-IM-ResourceToAddModList
Pool of CSI-IM-Resource which can be referred to from CSI-IM-ResourceSet.

	csi-ReportConfigToAddModList, csi-ReportConfigToAddModListExt-v17xy
Configured CSI report settings as specified in TS 38.214 [19] clause 5.2.1.1. In the list csi-ReportConfigToAddModList, the field reportConfigId-v17xy is absent. In the list csi-ReportConfigToAddModListExt-v17xy, the field reportConfigId-v17xy is always present. In this release of the specification, the csi-ReportConfigToAddModListExt-v17xy can only be configured for Spcell and used for SCell activation with CSI-RS for tracking. 

	csi-ResourceConfigToAddModList
Configured CSI resource settings as specified in TS 38.214 [19] clause 5.2.1.2.

	csi-SSB-ResourceSetToAddModList
Pool of CSI-SSB-ResourceSet which can be referred to from CSI-ResourceConfig.

	nzp-CSI-RS-ResourceSetToAddModList
Pool of NZP-CSI-RS-ResourceSet which can be referred to from CSI-ResourceConfig or from MAC CEs.

	nzp-CSI-RS-ResourceToAddModList
Pool of NZP-CSI-RS-Resource which can be referred to from NZP-CSI-RS-ResourceSet.

	reportTriggerSize, reportTriggerSizeDCI-0-2
Size of CSI request field in DCI (bits) (see TS 38.214 [19], clause 5.2.1.5.1). The field reportTriggerSize applies to DCI format 0_1 and the field reportTriggerSizeDCI-0-2 applies to DCI format 0_2 (see TS 38.214 [19], clause 5.2.1.5.1).

	trs-SCellActivationTriggerStateList
This field configures a list of trigger states for TRS for SCell activation. This field can only be configured for SpCell. Each trigger state configures a list of TRS used for one or more SCell activation.




[bookmark: _Toc60777217][bookmark: _Toc83740172]–	CSI-ReportConfig
The IE CSI-ReportConfig is used to configure a periodic or semi-persistent report sent on PUCCH on the cell in which the CSI-ReportConfig is included, or to configure a semi-persistent or aperiodic report sent on PUSCH triggered by DCI received on the cell in which the CSI-ReportConfig is included (in this case, the cell on which the report is sent is determined by the received DCI). See TS 38.214 [19], clause 5.2.1.
CSI-ReportConfig information element
-- ASN1START
-- TAG-CSI-REPORTCONFIG-START

CSI-ReportConfig ::=                SEQUENCE {
    reportConfigId                          CSI-ReportConfigId,
    carrier                                 ServCellIndex                   OPTIONAL,   -- Need S
    resourcesForChannelMeasurement          CSI-ResourceConfigId,
    csi-IM-ResourcesForInterference         CSI-ResourceConfigId            OPTIONAL,   -- Need R
    nzp-CSI-RS-ResourcesForInterference     CSI-ResourceConfigId            OPTIONAL,   -- Need R
    reportConfigType                        CHOICE {
        periodic                                SEQUENCE {
            reportSlotConfig                        CSI-ReportPeriodicityAndOffset,
            pucch-CSI-ResourceList                  SEQUENCE (SIZE (1..maxNrofBWPs)) OF PUCCH-CSI-Resource
        },
        semiPersistentOnPUCCH                   SEQUENCE {
            reportSlotConfig                        CSI-ReportPeriodicityAndOffset,
            pucch-CSI-ResourceList                  SEQUENCE (SIZE (1..maxNrofBWPs)) OF PUCCH-CSI-Resource
        },
        semiPersistentOnPUSCH                   SEQUENCE {
            reportSlotConfig                        ENUMERATED {sl5, sl10, sl20, sl40, sl80, sl160, sl320},
            reportSlotOffsetList                SEQUENCE (SIZE (1.. maxNrofUL-Allocations)) OF INTEGER(0..32),
            p0alpha                                 P0-PUSCH-AlphaSetId
        },
        aperiodic                               SEQUENCE {
            reportSlotOffsetList                SEQUENCE (SIZE (1..maxNrofUL-Allocations)) OF INTEGER(0..32)
        }
    },
    reportQuantity                          CHOICE {
        none                                    NULL,
        cri-RI-PMI-CQI                          NULL,
        cri-RI-i1                               NULL,
        cri-RI-i1-CQI                           SEQUENCE {
            pdsch-BundleSizeForCSI                  ENUMERATED {n2, n4}                                         OPTIONAL    -- Need S
        },
        cri-RI-CQI                              NULL,
        cri-RSRP                                NULL,
        ssb-Index-RSRP                          NULL,
        cri-RI-LI-PMI-CQI                       NULL
    },
    reportFreqConfiguration                 SEQUENCE {
        cqi-FormatIndicator                     ENUMERATED { widebandCQI, subbandCQI }                          OPTIONAL,   -- Need R
        pmi-FormatIndicator                     ENUMERATED { widebandPMI, subbandPMI }                          OPTIONAL,   -- Need R
        csi-ReportingBand                       CHOICE {
            subbands3                               BIT STRING(SIZE(3)),
            subbands4                               BIT STRING(SIZE(4)),
            subbands5                               BIT STRING(SIZE(5)),
            subbands6                               BIT STRING(SIZE(6)),
            subbands7                               BIT STRING(SIZE(7)),
            subbands8                               BIT STRING(SIZE(8)),
            subbands9                               BIT STRING(SIZE(9)),
            subbands10                              BIT STRING(SIZE(10)),
            subbands11                              BIT STRING(SIZE(11)),
            subbands12                              BIT STRING(SIZE(12)),
            subbands13                              BIT STRING(SIZE(13)),
            subbands14                              BIT STRING(SIZE(14)),
            subbands15                              BIT STRING(SIZE(15)),
            subbands16                              BIT STRING(SIZE(16)),
            subbands17                              BIT STRING(SIZE(17)),
            subbands18                              BIT STRING(SIZE(18)),
            ...,
            subbands19-v1530                        BIT STRING(SIZE(19))
        }   OPTIONAL    -- Need S

    }                                                                                                           OPTIONAL,   -- Need R
    timeRestrictionForChannelMeasurements           ENUMERATED {configured, notConfigured},
    timeRestrictionForInterferenceMeasurements      ENUMERATED {configured, notConfigured},
    codebookConfig                                  CodebookConfig                                              OPTIONAL,   -- Need R
    dummy                                           ENUMERATED {n1, n2}                                         OPTIONAL,   -- Need R
    groupBasedBeamReporting                     CHOICE {
        enabled                                     NULL,
        disabled                                    SEQUENCE {
            nrofReportedRS                          ENUMERATED {n1, n2, n3, n4}                                 OPTIONAL    -- Need S
        }
    },
    cqi-Table                   ENUMERATED {table1, table2, table3, spare1}                                     OPTIONAL,   -- Need R
    subbandSize                 ENUMERATED {value1, value2},
    non-PMI-PortIndication      SEQUENCE (SIZE (1..maxNrofNZP-CSI-RS-ResourcesPerConfig)) OF PortIndexFor8Ranks OPTIONAL,   -- Need R
    ...,
    [[
    semiPersistentOnPUSCH-v1530         SEQUENCE {
        reportSlotConfig-v1530              ENUMERATED {sl4, sl8, sl16}
    }                                                                                                           OPTIONAL    -- Need R
    ]],
    [[
    semiPersistentOnPUSCH-v1610         SEQUENCE {
        reportSlotOffsetListDCI-0-2-r16     SEQUENCE (SIZE (1.. maxNrofUL-Allocations-r16)) OF INTEGER(0..32)   OPTIONAL,    -- Need R
        reportSlotOffsetListDCI-0-1-r16     SEQUENCE (SIZE (1.. maxNrofUL-Allocations-r16)) OF INTEGER(0..32)   OPTIONAL     -- Need R
    }                                                                                                           OPTIONAL,    -- Need R
    aperiodic-v1610                     SEQUENCE {
        reportSlotOffsetListDCI-0-2-r16     SEQUENCE (SIZE (1.. maxNrofUL-Allocations-r16)) OF INTEGER(0..32)   OPTIONAL,    -- Need R
        reportSlotOffsetListDCI-0-1-r16     SEQUENCE (SIZE (1.. maxNrofUL-Allocations-r16)) OF INTEGER(0..32)   OPTIONAL     -- Need R
    }                                                                                                           OPTIONAL,    -- Need R
    reportQuantity-r16                  CHOICE {
       cri-SINR-r16                         NULL,
       ssb-Index-SINR-r16                   NULL
    }                                                                                                           OPTIONAL,   -- Need R
    codebookConfig-r16                          CodebookConfig-r16                                              OPTIONAL,    -- Need R
    ]]
    reportConfigId-v17xy                    CSI-ReportConfigId-v17xy                                         OPTIONAL    
}

CSI-ReportPeriodicityAndOffset ::=  CHOICE {
    slots4                              INTEGER(0..3),
    slots5                              INTEGER(0..4),
    slots8                              INTEGER(0..7),
    slots10                             INTEGER(0..9),
    slots16                             INTEGER(0..15),
    slots20                             INTEGER(0..19),
    slots40                             INTEGER(0..39),
    slots80                             INTEGER(0..79),
    slots160                            INTEGER(0..159),
    slots320                            INTEGER(0..319)
}

PUCCH-CSI-Resource ::=              SEQUENCE {
    uplinkBandwidthPartId               BWP-Id,
    pucch-Resource                      PUCCH-ResourceId
}

PortIndexFor8Ranks ::=              CHOICE {
    portIndex8                          SEQUENCE{
        rank1-8                             PortIndex8                                                      OPTIONAL,   -- Need R
        rank2-8                             SEQUENCE(SIZE(2)) OF PortIndex8                                 OPTIONAL,   -- Need R
        rank3-8                             SEQUENCE(SIZE(3)) OF PortIndex8                                 OPTIONAL,   -- Need R
        rank4-8                             SEQUENCE(SIZE(4)) OF PortIndex8                                 OPTIONAL,   -- Need R
        rank5-8                             SEQUENCE(SIZE(5)) OF PortIndex8                                 OPTIONAL,   -- Need R
        rank6-8                             SEQUENCE(SIZE(6)) OF PortIndex8                                 OPTIONAL,   -- Need R
        rank7-8                             SEQUENCE(SIZE(7)) OF PortIndex8                                 OPTIONAL,   -- Need R
        rank8-8                             SEQUENCE(SIZE(8)) OF PortIndex8                                 OPTIONAL    -- Need R
    },
    portIndex4                          SEQUENCE{
        rank1-4                             PortIndex4                                                      OPTIONAL,   -- Need R
        rank2-4                             SEQUENCE(SIZE(2)) OF PortIndex4                                 OPTIONAL,   -- Need R
        rank3-4                             SEQUENCE(SIZE(3)) OF PortIndex4                                 OPTIONAL,   -- Need R
        rank4-4                             SEQUENCE(SIZE(4)) OF PortIndex4                                 OPTIONAL    -- Need R
    },
    portIndex2                          SEQUENCE{
        rank1-2                             PortIndex2                                                      OPTIONAL,   -- Need R
        rank2-2                             SEQUENCE(SIZE(2)) OF PortIndex2                                 OPTIONAL    -- Need R
    },
    portIndex1                          NULL
}

PortIndex8::=                       INTEGER (0..7)
PortIndex4::=                       INTEGER (0..3)
PortIndex2::=                       INTEGER (0..1)

-- TAG-CSI-REPORTCONFIG-STOP
-- ASN1STOP

	CSI-ReportConfig field descriptions

	Carrier
Indicates in which serving cell the CSI-ResourceConfig indicated below are to be found. If the field is absent, the resources are on the same serving cell as this report configuration.

	codebookConfig
Codebook configuration for Type-1 or Type-2 including codebook subset restriction. Network does not configure codebookConfig and codebookConfig-r16 simultaneously to a UE 

	cqi-FormatIndicator
Indicates whether the UE shall report a single (wideband) or multiple (subband) CQI (see TS 38.214 [19], clause 5.2.1.4).

	cqi-Table
Which CQI table to use for CQI calculation (see TS 38.214 [19], clause 5.2.2.1).

	csi-IM-ResourcesForInterference
CSI IM resources for interference measurement. csi-ResourceConfigId of a CSI-ResourceConfig included in the configuration of the serving cell indicated with the field "carrier" above. The CSI-ResourceConfig indicated here contains only CSI-IM resources. The bwp-Id in that CSI-ResourceConfig is the same value as the bwp-Id in the CSI-ResourceConfig indicated by resourcesForChannelMeasurement.

	csi-ReportingBand
Indicates a contiguous or non-contiguous subset of subbands in the bandwidth part which CSI shall be reported for. Each bit in the bit-string represents one subband. The right-most bit in the bit string represents the lowest subband in the BWP. The choice determines the number of subbands (subbands3 for 3 subbands, subbands4 for 4 subbands, and so on) (see TS 38.214 [19], clause 5.2.1.4). This field is absent if there are less than 24 PRBs (no sub band) and present otherwise (see TS 38.214 [19], clause 5.2.1.4).

	Dummy
This field is not used in the specification. If received it shall be ignored by the UE.

	groupBasedBeamReporting
Turning on/off group beam based reporting (see TS 38.214 [19], clause 5.2.1.4).

	non-PMI-PortIndication
Port indication for RI/CQI calculation. For each CSI-RS resource in the linked ResourceConfig for channel measurement, a port indication for each rank R, indicating which R ports to use. Applicable only for non-PMI feedback (see TS 38.214 [19], clause 5.2.1.4.2).
The first entry in non-PMI-PortIndication corresponds to the NZP-CSI-RS-Resource indicated by the first entry in nzp-CSI-RS-Resources in the NZP-CSI-RS-ResourceSet indicated in the first entry of nzp-CSI-RS-ResourceSetList of the CSI-ResourceConfig whose CSI-ResourceConfigId is indicated in a CSI-MeasId together with the above CSI-ReportConfigId; the second entry in non-PMI-PortIndication corresponds to the NZP-CSI-RS-Resource indicated by the second entry in nzp-CSI-RS-Resources in the NZP-CSI-RS-ResourceSet indicated in the first entry of nzp-CSI-RS-ResourceSetList of the same CSI-ResourceConfig, and so on until the NZP-CSI-RS-Resource indicated by the last entry in nzp-CSI-RS-Resources in the in the NZP-CSI-RS-ResourceSet indicated in the first entry of nzp-CSI-RS-ResourceSetList of the same CSI-ResourceConfig. Then the next entry corresponds to the NZP-CSI-RS-Resource indicated by the first entry in nzp-CSI-RS-Resources in the NZP-CSI-RS-ResourceSet indicated in the second entry of nzp-CSI-RS-ResourceSetList of the same CSI-ResourceConfig and so on.

	nrofReportedRS
The number (N) of measured RS resources to be reported per report setting in a non-group-based report. N <= N_max, where N_max is either 2 or 4 depending on UE capability.
(see TS 38.214 [19], clause 5.2.1.4) When the field is absent the UE applies the value 1.

	nzp-CSI-RS-ResourcesForInterference
NZP CSI RS resources for interference measurement. csi-ResourceConfigId of a CSI-ResourceConfig included in the configuration of the serving cell indicated with the field "carrier" above. The CSI-ResourceConfig indicated here contains only NZP-CSI-RS resources. The bwp-Id in that CSI-ResourceConfig is the same value as the bwp-Id in the CSI-ResourceConfig indicated by resourcesForChannelMeasurement.

	p0alpha
Index of the p0-alpha set determining the power control for this CSI report transmission (see TS 38.214 [19], clause 6.2.1.2).

	pdsch-BundleSizeForCSI
PRB bundling size to assume for CQI calculation when reportQuantity is CRI/RI/i1/CQI. If the field is absent, the UE assumes that no PRB bundling is applied (see TS 38.214 [19], clause 5.2.1.4.2).

	pmi-FormatIndicator
Indicates whether the UE shall report a single (wideband) or multiple (subband) PMI. (see TS 38.214 [19], clause 5.2.1.4).

	pucch-CSI-ResourceList
Indicates which PUCCH resource to use for reporting on PUCCH.

	reportConfigId, reportConfigId-v17xy
When reportConfigId-v17xy is present, the UE shall ignore reportConfigId.

	reportConfigType
Time domain behavior of reporting configuration.

	reportFreqConfiguration
Reporting configuration in the frequency domain. (see TS 38.214 [19], clause 5.2.1.4).

	reportQuantity
The CSI related quantities to report. see TS 38.214 [19], clause 5.2.1. If the field reportQuantity-r16 is present, UE shall ignore reportQuantity (without suffix).

	reportSlotConfig
Periodicity and slot offset (see TS 38.214 [19], clause 5.2.1.4). If the field reportSlotConfig-v1530 is present, the UE shall ignore the value provided in reportSlotConfig (without suffix).

	reportSlotOffsetList, reportSlotOffsetListDCI-0-1, reportSlotOffsetListDCI-0-2
Timing offset Y for semi persistent reporting using PUSCH. This field lists the allowed offset values. This list must have the same number of entries as the pusch-TimeDomainAllocationList in PUSCH-Config. A particular value is indicated in DCI. The network indicates in the DCI field of the UL grant, which of the configured report slot offsets the UE shall apply. The DCI value 0 corresponds to the first report slot offset in this list, the DCI value 1 corresponds to the second report slot offset in this list, and so on. The first report is transmitted in slot n+Y, second report in n+Y+P, where P is the configured periodicity.
Timing offset Y for aperiodic reporting using PUSCH. This field lists the allowed offset values. This list must have the same number of entries as the pusch-TimeDomainAllocationList in PUSCH-Config. A particular value is indicated in DCI. The network indicates in the DCI field of the UL grant, which of the configured report slot offsets the UE shall apply. The DCI value 0 corresponds to the first report slot offset in this list, the DCI value 1 corresponds to the second report slot offset in this list, and so on (see TS 38.214 [19], clause 6.1.2.1).
The field reportSlotOffsetListDCI-0-1 applies to DCI format 0_1 and the field reportSlotOffsetListDCI-0-2 applies to DCI format 0_2 (see TS 38.214 [19], clause 6.1.2.1).

	resourcesForChannelMeasurement
Resources for channel measurement. csi-ResourceConfigId of a CSI-ResourceConfig included in the configuration of the serving cell indicated with the field "carrier" above. The CSI-ResourceConfig indicated here contains only NZP-CSI-RS resources and/or SSB resources. This CSI-ReportConfig is associated with the DL BWP indicated by bwp-Id in that CSI-ResourceConfig.

	subbandSize
Indicates one out of two possible BWP-dependent values for the subband size as indicated in TS 38.214 [19], table 5.2.1.4-2 . If csi-ReportingBand is absent, the UE shall ignore this field.

	timeRestrictionForChannelMeasurements
Time domain measurement restriction for the channel (signal) measurements (see TS 38.214 [19], clause 5.2.1.1).

	timeRestrictionForInterferenceMeasurements
Time domain measurement restriction for interference measurements (see TS 38.214 [19], clause 5.2.1.1).



	PortIndexFor8Ranks field descriptions

	portIndex8
Port-Index configuration for up to rank 8. If present, the network configures port indexes for at least one of the ranks.

	portIndex4
Port-Index configuration for up to rank 4. If present, the network configures port indexes for at least one of the ranks.

	portIndex2
Port-Index configuration for up to rank 2. If present, the network configures port indexes for at least one of the ranks.

	portIndex1
Port-Index configuration for rank 1.



	PUCCH-CSI-Resource field descriptions

	pucch-Resource
PUCCH resource for the associated uplink BWP. Only PUCCH-Resource of format 2, 3 and 4 is supported. The actual PUCCH-Resource is configured in PUCCH-Config and referred to by its ID. When two PUCCH-Config are configured within PUCCH-ConfigurationList, PUCCH-ResourceId in a PUCCH-CSI-Resource refers to a PUCCH-Resource in the PUCCH-Config used for HARQ-ACK with low priority.



[bookmark: _Toc60777218][bookmark: _Toc90651090]–	CSI-ReportConfigId
The IE CSI-ReportConfigId is used to identify one CSI-ReportConfig.
CSI-ReportConfigId information element
-- ASN1START
-- TAG-CSI-REPORTCONFIGID-START

CSI-ReportConfigId ::=              INTEGER (0..maxNrofCSI-ReportConfigurations-1)
CSI-ReportConfigId-v17xy ::=        INTEGER (maxNrofCSI-ReportConfigurations, maxNrofCSI-ReportConfigurations-r17-1)

-- TAG-CSI-REPORTCONFIGID-STOP
-- ASN1STOP


Next CHANGE
[bookmark: _Toc60777558][bookmark: _Toc83740515]6.4	RRC multiplicity and type constraint values
[bookmark: _Toc60777559][bookmark: _Toc83740516]–	Multiplicity and type constraint definitions
maxNrofTRS-Triggers-r17                             INTEGER ::= 128
maxNrofTRS-Triggers-r17-1                           INTEGER ::= 127
maxNrofReportConfigPerTRS-AperiodicTrigger-r17      INTEGER ::= 32	Comment by Ericsson: Only for alt2b
maxNrofReportConfigPerTRS-AperiodicTrigger-r17      INTEGER ::= 16	Comment by Ericsson: Only for alt2a
maxNrofCSI-ReportConfigurationsExt-v17            INTEGER ::= 48   -- Maximum additional report configurations introduced in Rel-17
maxNrofCSI-ReportConfigurations-r17               INTEGER ::= 96   -- Maximum number of report configurations including for SCell activation
maxNrofCSI-ReportConfigurations-r17-1             INTEGER ::= 95   -- Maximum number of report configurations including for SCell activation minus 1
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