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Introduction
[bookmark: _Hlk510705081]In RAN2#116 temporary RS activation at SCell activation reached following agreements:
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.

Wait for RAN1 input on RRC parameters and capabilities

?? Are TRS-based SCell activation handled in separate CRs or merged to the SCG (de)activation running CRs?


Short post-meeting email discussion (OPPO) on LS to RAN1: Send RAN2 agreements to RAN1. Can try to ask questions that help RAN2 to progress RRC and MAC design - if not possibole, only send agreement to allow RAN1 to receive the LS during their November meeting. (Should try to converge within 2 days)

-	Chair thinks companuies preferring certain MAC/RRC structures need to bring concrete proposals to next meeting if we don't have post-meeting email discussion.
Companies should bring concrete proposals (i.e. TPs) to next meeting on MAC and RRC for TRS-based SCell activation. 
TRS-based SCell activation is not considered in running CR discussions yet.

In the the offline discussion few options were discussed which could be summarized on high level as follows separating MAC CE and RRC parts: 
MAC CE:
1. Index to RRC configuration per SCell
2. Index to RRC configuration common for all SCells

RRC:
1. New TRS configuration
2. Use existing CSI-AssociatedReportConfigInfo



RRC configuration and MAC-CE contents
For the case of MAC-CE based SCell Activation and TRS tirggering the following figure outlines the activation procedure. Before this procedure can take place, the UE needs to be provided with a corresponding RRC configuration.



Figure 1: SCell activation procedure

Temporary RS configuration MAC-CE indication
The existing Rel15/Rel16 CSI-RS framework can be resused for the configuration signalling. i.e. a set of temporary RS configurations can be provided by RRC and the activation MAC-CE would contain an index to one of the configuration options which consist of (at least):
· If an SCell is to be activated
· If an SCell being activated transmits 0,1, or 2 (or more if agreed by RAN1) temporary RS
· Triggering offset for the 1st temporary RS (if present)
· Gap length from the 1st temporary RS to the 2nd temporary RS (if 2nd TRS present)
· Anything else required by RAN1

From MAC CE design point of view simplest option is to have just a index that is common for all the SCells leading to something like following MAC CE:
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where Ci field activates a SCells and TRSIndex point to RRC configuration which corresponds to this activation. Number of indexes is likely quite large as one needs to be able to also indicate all the combinations where TRS is not activated for the SCell even if the SCell is activated.

Alternatively one could have more granularity in the MAC CE to that each SCell has separate configuration index and possibly so that index is only included for the SCell if the corresponding SCell is activated (and configured with TRS) i.e. having variable length MAC CE bit similarly to existing PHR MAC CE (length of the MAC CE is in the MAC header):
Observation: Variable MAC CE size is already possible in MAC e.g. with PHR MAC CE
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And even more granularity so that some parameters are explicitly configured with MAC CE e.g so that offset and gap are separately activated with MAC CE.:
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	indexC7
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From RAN2 MAC point of view there is not really huge difference between options and every option can be made to work. As we are talking about downlink MAC CE even the size of MAC CE is not that critical and probably it is safer to have extra length for the index(es) designed in the MAC to avoid situation that it is not possible to handle some situations in the network. 
Observation: Size of MAC CE is not critical as the activation is downlink MAC CE
Temporary RS RRC configuration aspects
In one of the alternatives one would reuse CSI-AperiodicTriggerStateList for configuration TRS 
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,
    ...
}

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

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

As can be seen existing CSI-AperiodicTriggerStateList does not include all the parameters (e.g. gap between TRS instances) required for TRS activation and one would need to add those in the IE or have a separate IE for configuring TRS specific parameter. Also it seems that quite a bit of parameters are also unnecessary for TRS thus it seems better not to try to reuse this existing configuration for TRS purposes but introduce a new IE for TRS e.g. one would need to define what would be usage of some parameters in case of TRS case.
Observation: CSI-AperiodicTriggerStateList does not have all the required parameters for TRS activation as well as unnecessary parameters
So it seems natural to define new RRC IE for TRS as the existing IEs do not really bring any benefit but just burden of legacy configuration:
Proposal: Define a new IE(s) and separate IEs from CSI-AperiodicTriggerStateList for configuring TRS
Then whether new IE is configured per UE i.e. common for all the SCells:

–	TRS-TriggerStateList
The TRS-TriggerStateList IE is used to configure the UE with a list of TRS trigger states. Each codepoint of the MAC CE field with TRS is associated with one TRS trigger state (see TS 38.321 [3], clause X.X). 
TRS-TriggerStateList information element
-- ASN1START
-- TAG-TRS-TRIGGERSTATELIST-START

TRS-TriggerStateList ::=   SEQUENCE (SIZE (0..maxNrOfTRS-Triggers-1)) OF TRS-TriggerState

TRS-TriggerState ::=       SEQUENCE {
    	sCellTRS-Config      SEQUENCE (SIZE(1..maxNrOfSCells)) OF SCellTRS-Config,
    ...
}

SCellTRS-Config ::=  SEQUENCE {
    -- All the parameters for a SCell per TRS trigger state
    -- list of RAN1 parameters here that are needed for TRS
	sCell								SCellIndex,  -- for which SCell this configuraiton applies
	temporaryRS-ResourceMapping			CSI-RS-ResourceMapping,
	triggeringOffsetSet					TriggeringOffset,
	temporaryRS-GapSet					TemporaryRS-Gap			OPTIONAL,
	ETC…	 									
	...
}


-- TAG-TRS-TRIGGERSTATELIST-STOP
-- ASN1STOP

Or configured per SCell – index in the MAC is per SCell pointing to a element of Scell-TRS-TriggerStateList. And if MAC CE can point to a specific parameter as well e.g. gap / offset then in each element of Scell-TRS-TriggerStateList one configures multiple sets of corresponding parameters e.g in below example MaxOffsetIndex and MaxGapIndex amount fo possible values and MAC CE has additional index(es) pointing to these values:

–	Scell-TRS-TriggerStateList
The Scell-TRS-TriggerStateList IE is used to configure the UE with a list of TRS trigger states. Each codepoint of the MAC CE field with TRS is associated with one TRS trigger state (see TS 38.321 [3], clause X.X). 
TRS-TriggerStateList information element
-- ASN1START
-- TAG-SCELL-TRS-TRIGGERSTATELIST-START

SCell-TRS-TriggerStateList ::=   SEQUENCE (SIZE (0..maxNrOfTRS-TriggersPerSCell-1)) OF TRS-TriggerState

TRS-TriggerState ::=       SEQUENCE {
    -- All the parameters for a SCell per TRS trigger state
    -- list of RAN1 parameters here that are needed for TRS
	temporaryRS-ResourceMapping			CSI-RS-ResourceMapping,
	triggeringOffsetSet					SIZE (1…MaxOffsetIndex) of TriggeringOffset,
	temporaryRS-GapSet					SIZE (1…MaxGapIndex) of TemporaryRS-Gap			OPTIONAL,
	ETC…	 									
	...
}

TriggeringOffset ::=				INTEGER (0…K1)
TemporaryRS-Gap ::=					INTEGER (1…K2)


-- TAG-SCELL-TRS-TRIGGERSTATELIST-STOP
-- ASN1STOP

Both options support also RAN1 requirement that it shall be possible not to activate TRS for activated SCell as it is possible to configure “no TRS” with a index for the SCell(s). 
Observation: It is possible to have a “index” with no TRS configured for per SCell and common index as required by RAN1 agreement
As can be seen from previous discussion it seems possible to have any option to work and it is difficult to have determining factor what would be best option. Especially as it is not that obvious what scenarios are most probable ones to be deployed and used for TRS. Thus it is best that solution is rather flexible so that it is possible to configure and activate TRS for almost any subset of SCells. But we also consider that it is quite likely that for SCells belonging to same band region there is no need to have different TRS configuration or even activate TRS for SCells on same band region.. 
Observation: In order to limit number of indexes needed fro TRS configuration it seems there one could assume that only a SCell of a band region needs to be configured with TRS
As noted above we consider that it does not seem to bring any benefit of reusing existing CSI-AperiodicTriggerStateList for configuring TRS. And as we are considering downlink MAC CE also the size of MAC CE does not really seem to very critical to be optimized but of course one should not make it unnecessarily large – especially when we consider activating up to 31 SCells. Of course we would need to also consider complexity here and not making the design unnecessarily engineered.
So it would seem rather good compromise would be to have fixed size MAC CE with a large enough index e.g. 2 octets for 7 SCell activation MAC CE and e.g. 5 octets for 31 SCell activation MAC CE. Problem with this approach is that “index” size for trigger state list would be different in case of larger MAC CE used for activation. But this seems rather easy to handle as network can configure first “bits” of the index to have different configuration that handle 7 SCells activation. 
Observation: Common index approach requires bit more NW consideration to configure first values of index to be reserved for 7 SCell activation case
Positive for common index approach is fixed size MAC i.e. size is same regardless of amount of SCells activated thus being simple for implementations. 
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Approach A: Short MAC CE activation with TRS
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Approach A: Long MAC CE activation with TRS

For variable size MAC CE approach in order to avoid different MAC CE in case different amount of SCells are activated (to sensure octet alignment) it seems easier to use just 8bit index size per SCell. 
Observation: For variable size MAC CE approach it would be easiest to use 8bit index size to ensure octet alignment regardless of number of activated SCells
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Approach B: Short MAC CE activation with TRS
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Approach B: Long MAC CE activation with TRS

As has been discussed in this paper all the options can be made to work and as the MAC CE is downlink message there is no need to try to squeeze every single bit from the MAC CE we would propose either to go with new RRC IE defined for configuring TRS – configuration seems simplest to be made per SCell. Regarding MAC we do not really have strong view whether to go with variable size MAC CE with cell specific index or fixed size with common index. If one would go with variable size MAC CE then probably better to with 8 bit index to ensure octet alignment regardless of amount of SCells activated.
Proposal: take either approach A or B for MAC CE design as basis for developing the MAC TP
Proposal: in RRC define new IE(s) for configuring TRS having a index that is referenced from agreed MAC CE. TRS configuration will be made per SCell.

Conclusion
This contribution makes the following proposals:
Observation 1: Variable MAC CE size is already possible in MAC e.g. with PHR MAC CE
Observation 2: Size of MAC CE is not critical as the activation is downlink MAC CE
Observation 3: CSI-AperiodicTriggerStateList does not have all the required parameters for TRS activation as well as unnecessary parameters
Proposal 1: Define a new IE(s) and separate IEs from CSI-AperiodicTriggerStateList for configuring TRS
Observation 4: It is possible to have a “index” with no TRS configured for per SCell and common index as required by RAN1 agreement
Observation 5: In order to limit number of indexes needed fro TRS configuration it seems there one could assume that only a SCell of a band region needs to be configured with TRS
Observation 6: Common index approach requires bit more NW consideration to configure first values of index to be reserved for 7 SCell activation case
Observation 7: For variable size MAC CE approach it would be easiest to use 8bit index size to ensure octet alignment regardless of number of activated SCells
Proposal 2: take either approach A or B for MAC CE design as basis for developing the MAC TP
Proposal 3: in RRC define new IE(s) for configuring TRS having a index that is referenced from agreed MAC CE. TRS configuration will be made per SCell.
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