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[bookmark: _Hlk85390381][bookmark: _Hlk92533704]According to RAN1#107-e meeting, the following agreements were made[1]:
	Agreement(for reference during the discussion)
· 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.


In this contribution we will further discuss the triggering of temporary RS for fast SCell activation.

Discussion
Background
Alt1 and Alt2 were discussed in RAN1#106-e meeting with the illustration as below[2]:
Alt1: reuse the bitmap approach in MAC-CE as SCell activation
· Every Y-bit block in the bitmap corresponds to a SCell, Y>=0
· A Y-bit block indicates the RS resource ID, and a value zero indicated by the bit block means no RS resource transmitted. For example, each 2-bit block in the following bitmap refers to {no RS, RS#1, RS#2, RS#3} for one SCell, bit C7 and C6 for one SCell, bit C5 and C4 for another SCell.
[image: ]
Alt2: reuse the A-TRS RRC configuration of triggering states
· Triggering state ID is indicated in MAC-CE explicitly
· A triggering state ID refers to an entry of a RRC list of SCells and their RS resources, e.g. ID#1 refers to the first row of the following RRC list/table.
	Trigger state
	SCell #1
	SCell #2
	SCell #3
	SCell #4
	SCell #5

	#1
	Tmp RS #1a
	Tmp RS #2a
	Tmp RS #3a
	
	

	#2
	Tmp RS #1b
	
	
	Tmp RS #4a
	Tmp RS #5a

	#3
	
	
	Tmp RS #3b
	Tmp RS #4b
	Tmp RS #5b

	#4
	
	Tmp RS #2b
	Tmp RS #3c
	Tmp RS #4c
	

	…
	…
	…
	…
	…
	…


Comparison between Alt1 and Alt2
At last meeting, an LS was sent to RAN1 to ask for the maximum TRS configurations per SCell/TRS trigger states, and RAN1 replied as follows[3]:
1) For Alt1, the maximum number of TRS configurations supported per SCell is 15. a value zero indicated by a bit block in the MAC-CE means no RS resource transmitted. There is no difference for FR1 and FR2.
2) For Alt2, the maximum number of TRS trigger states supported per cell group that can be indicated by a MAC-CE is 128 where each trigger state is associated with one or multiple CSI-AssociatedReportConfigInfo to indicate TRS for up to 15 to-be-activated SCells. There is no difference for FR1 and FR2.
For Alt1, if Gap Length field is present in the MAC CE, it requires 2 bits according to the RRC parameter list provided by RAN1. TRS ID field requires 4 bits since the maximum number of TRS configurations is 15.
For Alt2, TRS trigger state field requires 7 bits since the maximum number of TRS configurations is 128.

So far, some sub-schemes are derived from Alt1 and Alt2:
1. Alt1: TRS configuration is per SCell configured, and the MAC CE only carries the TRS ID for each to-be-activated SCell in the TRS activation part. In this way, each TRS configuration in RRC IE is a combination of all the parameters needed to realize the function of TRS for fast SCell activation/deactivation. 
As for RAN1#107-e agreement:
	Agreement
· 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.


Gap length can be an optional field configured solely instead of configuring gap length list, which does not affect the functionality, and NrOfBursts can be implicitly indicated. If gap length field exists, it means there are two TRS bursts. Otherwise, there is only one TRS burst. 
Detailed TP is provided in Annex 5.1. An example MAC CE design is illustrated as below:
[image: ]
2. Alt2a: TRS configuration is per cell group configured, and the MAC CE carriers a TRS trigger state ID in the MAC CE. The RRC IEs for TRS configurations use new defined IEs as that in Alt1. In this way, the network can indicate the parameters to UE which is only related to TRS configurations. 
An example MAC CE design is illustrated as below:
[image: ]
3. Alt2b: TRS configuration is per cell group configured, and the MAC CE carriers a TRS trigger state ID in the MAC CE. The RRC IEs is adaptedly revised based on the A-TRS triggering IEs. An example MAC CE design is the same as Alt2a.

Comparing Alt1 and Alt2, we can observe that both alternatives need to contain ID(s) for temporary RS resource or trigger state in the MAC CE. For Alt1, network can indicate all possible TRS configuration combinations for all SCells in MAC CE and configure less information in RRC signaling, which is quite flexible for network implementation, but requires some more bits in MAC CE. For Alt2, although fewer bits in MAC CE are required, network implementation needs to guarantee the limited 128 trigger states include enough combinations for actual use. If not, the serving cell needs to reconfigure the TRS configurations for UE. 
The benefit of Alt1 is that once the TRS configuration is configured, the TRS configuration is relatively static, and the network can send SCell Activation/Deactivation with TRS MAC CE on need without worrying whether some TRS configuration combinations are missed. If there is a need for Alt1 to reconfigure TRS configuration as some proponents of Alt2 claim before transmitting the MAC CE, then let alone the case for Alt2 which will suffer even more frequent reconfiguration as Alt2 only provides a small subset of all the combinations of TRS configuration for each SCell.
In rel-16, there are already MAC CEs with size bigger than the maximum expected size of the SCell activation/deactivation with TRS MAC CE with Alt1, i.e. Multiple Entry PHR MAC CE and BFR MAC CEs. So we do not think the size of the SCell activation/deactivation with TRS MAC CE is big trouble, let alone it is variable and can be quite small in actual usage. 
Observation 1 Alt1 offers fully flexible implementation to the network, although it requires more bits in the MAC CE than Alt2.
Observation 2 [bookmark: _Hlk92532133]Alt2 might encounter the situation where TRS trigger states configuration need to be frequently reconfigured due to limited trigger states and change of UE environment, although it needs less bits in the MAC CE than Alt1. 
Observation 3 The number of bursts can be implicitly indicated by the presence of gap length field in MAC CE or by the presence of gap length/gap length list in RRC Configuration.
Proposal 1 RAN2 to adopt Alt1 for the triggering method for temporary RS, i.e. adopt ‘Z-bit Block’-based scheme.

Currently, RAN1 replies that at most 15 TRS configurations can be configured per SCell, which we assume to be enough. If companies that prefer Alt1 have concerns about the maximum number of TRS configurations per SCell, then we can further discuss and confirm it. For MAC CE design alignment, 255 can be a second option.
Proposal 2 [bookmark: _Hlk92538119]Discuss and confirm the maximum number of TRS configurations per SCell, i.e. 15 as RAN1 suggests or 255.

For Alt1, there were discussions about when the TRS ID field is present for some to-be-activated SCell.
· option 1: the TRS ID field exists when Ci is set to be 1, i.e. a TRS ID field always exists when Ci = 1.
· option 2: the TRS ID field exists for each to-be-activated SCell, which means if an SCell has been activated before UE receiving the SCell Activation/Deactivation with TRS MAC CE, then TRS ID field for this SCell is omitted.
· option 3: the TRS ID field exists for each to-be-activated SCell which is configured with TRS configuration, which means if a to-be-activated SCell is not configured with TRS configuration, then TRS ID field for this SCell is omitted.
For option2/3, there are concerns about wrong decoding issues. When the timing of UE receiving TRS reconfiguration is closed to the timing of UE receiving the SCell Activation/Deactivation with TRS MAC CE, there can be misaligned comprehension between the network and the UE. 
[bookmark: _GoBack]For Option1, it is free from the worry. When the TRS ID field of an SCell is set to value 0, it can mean the TRS is not activated although TRS configuration is configured for this SCell, or there is no TRS configuration for this SCell. Either comprehension does not affect the functionality. Therefore, we suggest adopting option 1.
Proposal 3 [bookmark: _Hlk92538289]For Alt1, the TRS ID field for Ci is present when the value of Ci field is set to be 1. Otherwise, the TRS ID field for Ci is absent.

Conclusion
Based on the discussion, we have the following observation and proposals:
Observation 1 Alt1 offers fully flexible implementation to the network, although it requires more bits in the MAC CE than Alt2.
Observation 2 Alt2 might encounter the situation where TRS trigger states configuration need to be frequently reconfigured due to limited trigger states and change of UE environment, although it needs less bits in the MAC CE than Alt1. 
Observation 3 The number of bursts can be implicitly indicated by the presence of gap length field in MAC CE or by the presence of gap length/gap length list in RRC Configuration.
Proposal 1 RAN2 to adopt Alt1 for the triggering method for temporary RS, i.e. adopt ‘Z-bit Block’-based scheme.
Proposal 2 Discuss and confirm the maximum number of TRS configurations per SCell, i.e. 15 as RAN1 suggests or 255.
Proposal 3 For Alt1, the TRS ID field for Ci is present when the value of Ci field is set to be 1. Otherwise, the TRS ID field for Ci is absent.
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Annex
Alt1
Introduction
-	TRS configuration is per SCell configured, and the MAC CE only carries the TRS ID for each to-be-activated SCell in the TRS activation part. As per RAN1#107-e agreement, 4 bits is allocated for TRS ID of an SCell, and there’s no difference for FR1 and FR2.
-	Gap length can be an optional field configured solely instead of configuring gap length list, and NrOfBursts can be implicitly indicated.
TP for 38.321
6.1.3.x		SCell Activation/Deactivation with Temporary RS MAC CEs
The SCell Activation/Deactivation with Temporary RS MAC CEs are identified by a MAC subheader with eLCID as specified in Table 6.2.1-1b. The SCell Activation/Deactivation with Temporary RS MAC CEs have a variable size. They include a bitmap and in ascending order based on the ServCellIndex, temporary RS ID information, i.e. octets containing temporary RS ID (TRS IDi) for SCells indicated in the bitmap.
A single octet bitmap is used for indicating the activation/deactivation status and the presence of TRS ID field per SCell when the highest ServCellIndex of SCells is less than 8, otherwise four octets are used.
For the highest 4 bits of the last octet of SCell Activation/Deactivation with Temporary RS MAC CE, if the number of Ci field which set the value as 1 is even, TRS ID field is present; otherwise, R bits are present instead.	Comment by vivo: We can come back at this after discussion of proposal 2, i.e. determine the maxNrofTRS-ConfigPerSCell.
-	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 and the presence of TRS ID field for 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, and the TRS IDj field for the SCell with SCellIndex i is present. The Ci field is set to 0 to indicate that the SCell with SCellIndex i shall be deactivated, and the TRS IDj field for the SCell with SCellIndex i is absent;
-	R: Reserved bit, set to 0.
-	Temporary RS IDj: TRS IDj corresponds to the j-th SCell that shall be activated according to Ci., i.e. TRS ID1 corresponds to the activated SCell with the lowest sCellIndex value i1 for which Ci1 is set to 1, TRS ID2 corresponds to the activated SCell with the lowest sCellIndex value i2 > i1 for which Ci2 is set to 1, and so on until the highest sCellIndex value iN for which CiN is set to 1. If the temporary RS IDj field is set to 0, temporary RS configuration for SCelli is not configured or activated; otherwise, temporary RS for SCelli is activated, and the temporary RS IDj field is set to the index of a temporary RS configuration in the TRSforScellActivationConfigList. Index of a temporary RS configuration is the index of an entry in TRSforScellActivationConfigList. Index 1 corresponds to the first entry in the TRSforScellActivationConfigList, index 2 corresponds to the second entry in the list and so on. The length of this field is 4 bits.
[image: ]
Figure 6.1.3.x-1: SCell Activation/Deactivation with Temporary RS MAC CE with one octet Ci field
[image: ]
Figure 6.1.3.x-2: SCell Activation/Deactivation with Temporary RS MAC CE with four octets Ci field

TP for 38.331
[bookmark: _Toc60777158][bookmark: _Toc83740113][bookmark: _Hlk54206873]6.3.2	Radio resource control information elements
–	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
    ]],
	[[
	TRSforScellActivationConfigToAddModList-r17		SEQUENCE (SIZE (1..maxNrofTRS-ConfigPerSCell-r17)) OF TRSforScellActivationConfig-r17
																													OPTIONAL, -- Need N
	TRSforScellActivationConfigToReleaseList-r17	SEQUENCE (SIZE (1..maxNrofTRS-ConfigPerSCell-r17)) OF TRSforScellActivationConfig-r17
																													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
Configured CSI report settings as specified in TS 38.214 [19] clause 5.2.1.1.

	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).

	TRSforScellActivationConfigToAddModList
Configured temporary RS settings as specified in TS 38.214 [19] clause x.y.z.



–	TRSforScellActivationConfig
The IE TRSforScellActivationConfig is used to configure temporary reference signals on the cell in which TRSforScellActivationConfig is included for efficient SCell activation. See TS 38.214 [19], clause x.y.z.
TRSforScellActivationConfig information element
-- ASN1START
-- TAG-CSI-MEASCONFIG-START

TRSforScellActivationConfig-r17 ::=                  SEQUENCE {
TRSforScellActivationConfigId-r17               INTEGER (0.. maxNrofTRS-ConfigPerSCell-r17-1)                 
TRSforScellActivationBurstResources-r17         NZP-CSI-RS-ResourceSetID,
gapBetweenTRSforScellActivationBursts-r17		INTEGER (2.. 31)               									 OPTIONAL, -- Need R
qcl-Info										SEQUENCE (SIZE (1.. maxNrofAP-CSI-RS-ResourcesPerSet)) OF TCI-StateId
																												 OPTIONAL, -- Cond Aperiodic
}

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

	TRSforScellActivationConfig field descriptions

	TRSforScellActivationConfigId
The identity of the temporary RS configuration within TRSforScellActivationConfigToAddModList.

	TRSforScellActivationBurstResources
NZP-CSI-RS-Resources associated with this temporary RS burst for SCell activation. For frequency range 1(FR1), this burst consists of 4 CSI-RSs resources in 2 consecutive slots; for frequency range 2(FR2), this burst consists of either 2 CSI-RSs resources in 1 slot, or 4 CSI-RSs resources in 2 consecutive slots (see TS 38.214 [19], clause 5.1.6.1.1). When the field gapBetweenTRSforScellActivationBursts is present, the second temporary RS burst is a repetition of the first temporary RS burst.	Comment by vivo: It is inferred from RAN1 agreement. We can check it later or send LS to RAN1 for confirmation.

	gapBetweenTRSforScellActivationBursts
This field indicates the gap length in slots between the two seperate temporary RS bursts for AGC and time/frequency tracking. When this field is absent, there is only one temporary RS burst for SCell activation.

	qcl-Info	Comment by vivo: From the reference RRC parameters provided by [3], we think there’s no need to introduce a qcl-info-r17, and reusing legacy qcl-info is enough.
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)



[bookmark: _Toc60777558][bookmark: _Toc76423846]6.4	RRC multiplicity and type constraint values
[bookmark: _Toc60777559][bookmark: _Toc76423847]–	Multiplicity and type constraint definitions
-- ASN1START
-- TAG-SLRB-UU-CONFIGINDEX-START

maxNrofTRS-ConfigPerSCell-r17               INTEGER ::= 15      -- Maximum number of temporary RS configurations per SCell
maxNrofTRS-ConfigPerSCell-r17-1             INTEGER ::= 14      -- Maximum number of temporary RS configurations per Scell minus 1

-- TAG-SLRB-UU-CONFIGINDEX-STOP
-- ASN1STOP
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