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1. [bookmark: _Ref165266342]Introduction
SCell activation delay requirement is defined in [2]. Upon receiving SCell activation command in slot n, the UE shall be capable to transmit valid CSI report and apply actions related to the activation command for the SCell being activated no later than in slot .
TRS based SCell activation is introduced to reduce SCell activation delay.
During Email discussion, all companies prefer to define new MAC for both SCell activation and TRS activation but no consensus on what will be for TRS activation part, i.e. Z-bit block or TRS trigger state index. At the same almost all companies agree RAN2 finalizes the MAC CE based SCell activation case first and come back on RRC case if time allows.
In this paper, we would like to discuss the open issues for TRS based SCell activation.
· MAC CE design for TRS activation part, i.e. Z-bit block or TRS trigger state index.
· RRC parameters and configuration for TRS based SCell activation.
2. Discussion on TRS activation
Issue 1: TRS activation MAC CE design
Based on RAN1 agreements in RAN1#106bis-e, there are two alternatives to define the MAC CE for TRS activation part.
	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


In RAN1 email discussion, RAN1 also discussed the two alternatives and indicate the TRS activation part in MAC CE and related RRC configuration respectively.
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Figure 1: Bitmap approach in MAC-CE (Alt1)
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Figure 2: Reuse A-TRS triggering framework (Alt2)
For Alt 1, the size of TRS activation in MAC CE is variable, e.g. there are 7 SCells configured for UE and 2 bits for TRS index. If the number of SCells with TRS activation <=4, then one octet is enough for TRS activation. If the number of SCells with TRS activation >4, then at most two octets are enough for TRS activation. E.g. only the SCell is activated from deactivated state and configured with TRS, its TRS index will be present in MAC CE.



For Alt2, first RRC signaling will configure each TRS trigger state index with possible SCell activation and possible TRS activation for each SCell, e.g. there are 7 SCell and 4 TRS in each SCell. The number of possible cases will be 78124, then 17bit (3 octets) will be needed in MAC CE. Alt 2 will use more octet than Alt 1. Even if there is only one SCell’ TRS activation, the TRS activation will always use 3 octets, the field size of TRS trigger state index is based on RRC configuration.


Some companies may argue that not all possibilities will be configured. If so, my question is which possibility will be omitted and then the flexibility for TRS configuration for SCell and TRS activation will be lost. Furthermore, we consider MAC overhead and should also consider RRC overhead. It is obvious that the overhead in RRC for Alt2 is huge and it is complex for both network and UE.
If RAN2 choose Alt 2, RAN1 should be involved to decide the field size of temporary RS trigger state index in MAC CE and this is not discussed in RAN1 yet.
RAN2 should also note that SCell activation part in new MAC CE is based on bitmap style and it is straightforward to design TRS activation part based on bitmap style in new MAC CE also.
	Alternatives 
	Comments 
	Pros./Cons.

	Alt 1: Bitmap approach in MAC-CE
	The MAC CE will include temporary RS index for each SCell, i.e. Z bit block.
· Only the TRS index of each activated SCell will be included in MAC CE. The MAC CE size is variable up to the number of SCell with TRS activation in one MAC CE.
	Pros: 
· No need of pre-configuration in RRC signaling.
· RRC signaling for TRS is simple and easy to understand.
· The signaling overhead of MAC CE is variable and is low usually depends on the number of SCell with TRS activation in one MAC CE.

	Alt 2: Reuse A-TRS triggering framework
	The MAC CE will include temporary RS trigger state index for UE, and the temporary RS trigger state index refers to the entry number in list of TRS trigger state configuration. Each state will contain each SCell’s TRS trigger state and which TRS is triggered.
· The TRS trigger state index will be included according to RRC configuration. The field size for TRS trigger state index will be always maximal even if there is only one SCell with TRS activation in MAC CE.
	Pros: 
· Reuse A-TRS triggering framework. 
Cons: 
· [bookmark: _GoBack]The RRC needs to configure the list of temporary RS trigger state. The network should ensure to configure all possible case of TRS trigger of each SCell and each TRS in one Scell，otherwise, the flexibility for TRS configuration for SCell and TRS activation will be lost. The RRC signaling overhead is huge.
· The RRC signaling for TRS related configuration is complex and hard to understand.
· the temporary RS trigger state index will be bigger no matter the number of SCell with TRS activation in one MAC CE. The MAC CE size will be always high even if there is only one SCell is activated with TRS activation.
· RAN1 should be involved to decide the field size of temporary RS trigger state index.


Proposal 1: The new MAC CE will include temporary RS index for each SCell, i.e. Z bit block, for TRS activation part.

[bookmark: _Hlk46936119]Issue 2: RRC signalling design for TRS activation
	Agreement  (containing the common part of Alt1 and Alt2 in the next 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)
· QCL information (Opt 2.3.5)
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



Based on RAN1#106e agreements, RAN1 agreed that following parameters are configured for temporary RS in RRC signalling.
· The number of temporary RS bursts;
· gap length between the RS bursts;
· The candidate value(s) of triggering offset(s);
· QCL information;
· A list of temporary RS;

It is obvious that a list of TRS is configured per SCell and it is not clear the other parameters are configured per SCell or per TRS. However, it is easy to understand that these parameters are per TRS configured according to the figure 1 and figure 2 provided in RAN1 email discussion. Different activated TRS will results in different RS bust and trigger offset.
Proposal 2: For TRS configuration in RRC signalling, a list of temporary RS are configured per SCell and number of temporary RS bursts, gap length between the RS bursts, triggering offset, QCL information are configured per TRS.

Currently, trs-Info in NZP-CSI-RS-ResourceSet is configured to indicate TRS configuration in R15. It is not clear how to configure temporary RS for SCell activation. We assume that Alt 1 is chosen in proposal 1.
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
    ]]
}

Option 1: Based on extension of NZP-CSI-RS-ResourceSet to configure temporary RS for SCell activiaton, i.e. including the temporary RS related new parameters in NZP-CSI-RS-ResourceSet.
	[bookmark: _Toc60777288][bookmark: _Toc83740243]–	NZP-CSI-RS-ResourceSet
The IE NZP-CSI-RS-ResourceSet is a set of Non-Zero-Power (NZP) CSI-RS resources (their IDs) and set-specific parameters.
NZP-CSI-RS-ResourceSet information element
-- 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
    ]]

temporaryRS-Config                  TemporaryRS-Config                     OPTIONAL-- Need R
]]
}

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

TemporaryRS-Config ::=          SEQUENCE {
    temporaryRS-ConfigId               INTEGER(0..6)
    temporaryRS-Number                 INTEGER(1..2)
    gapBetweenTemporaryRSbursts        ENUMERATED {FFS}
    temporaryRS-TriggeringSlotOffset   ENUMERATED {FFS}
     qcl-Info                           ENUMERATED {FFS}
}




Option 2: Define a new IE, e.g. temporaryRS-Config, to configure temporary RS for SCell activation.
	[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
    ]]
    [[
    temporaryRS-ConfigToAddModList         SEQUENCE (SIZE (1..FFS)) OF TemporaryRS-Config        OPTIONAL, -- Need N

    ]]
}

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

TemporaryRS-Config ::=          SEQUENCE {
    temporaryRS-ConfigId               INTEGER(0..6)
    temporaryRSBurst-Resources                      SEQUENCE (SIZE (1..4)) OF NZP-CSI-RS-ResourceId
    temporaryRS-Number                 INTEGER(1..2),
    gapBetweenTemporaryRSbursts        ENUMERATED {FFS},
    temporaryRS-TriggeringSlotOffset   ENUMERATED {FFS},
     qcl-Info                           ENUMERATED {FFS}
}



We prefer new IE and it is clean without impact on legacy NZP-CSI-RS-ResourceSet.
Proposal 3: Define a new IE, e.g. temporaryRS-Config, to configure temporary RS for SCell activation.
· A list of temporaryRS-Config, i.e. temporaryRS-ConfigToAddModList, is configured in CSI-MeasConfig.
· temporaryRS-Config includes temporaryRS-ConfigId，temporaryRSBurst-Resources，temporaryRS-Number，gapBetweenTemporaryRSbursts，temporaryRS-TriggeringSlotOffset，qcl-Info.
3. Conclusions
Based on the discussion above, we propose:
Proposal 1: The new MAC CE will include temporary RS index for each SCell, i.e. Z bit block, for TRS activation part.
Proposal 2: For TRS configuration in RRC signalling, a list of temporary RS are configured per SCell and number of temporary RS bursts, gap length between the RS bursts, triggering offset, QCL information are configured per TRS.
Proposal 3: Define a new IE, e.g. temporaryRS-Config, to configure temporary RS for SCell activation.
· A list of temporaryRS-Config, i.e. temporaryRS-ConfigToAddModList, is configured in CSI-MeasConfig.
· temporaryRS-Config includes temporaryRS-ConfigId，temporaryRSBurst-Resources，temporaryRS-Number，gapBetweenTemporaryRSbursts，temporaryRS-TriggeringSlotOffset，qcl-Info.
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