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1. Introduction
In RAN1#107-e meeting, the mechanisms for fast and efficient SCell activation were discussed and the following agreements were made [1].

	Agreement
The max number of NZP CSI-RS resource set configurations for temporary RS per serving cell is the same as current maxNrofNZP-CSI-RS-ResourceSetsPerConfig.

Agreement
For efficient SCell activation with assistance of temporary RS, a P-TRS of the to-be-activated SCell is to be configured as a QCL source for the temporary RS in case of known SCell same as existing specification.
· Note: a SSB of the to-be-activated SCell is a QCL source for the P-TRS per existing specification
· Note: It is RAN1 understanding that SCell activation latency can be reduced compared to Rel-16 even when P-TRS is configured as QCL source for the temporary RS in case of known SCell

Agreement
For both Alt 1 and Alt 2 of temporary RS triggering,
· 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.
· For Alt 2, a gap length is configured by RRC for each temporary RS having two bursts. For different temporary RS, the value of the gap length can be different based on RRC configuration.
· The number of bursts is up to 2. It can be either explicitly configured, or implicitly indicated by the gap configuration (Up to RAN2 to decide one)

 
Agreement
For Alt 2 of temporary RS triggering, to avoid potential impact on the existing CSI-AperiodicTriggerStateList, a separate trigger-state list is used.
· Note: it does not imply that Alt 2 has been selected by RAN2. 
Agreement
For the RRC and MAC-CE designs of temporary RS triggering (both Alt1 and Alt2), from functionality perspective, the max number of to-be-activated SCells should be 15, irrespective of triggered number of temporary RS bursts per cell.
· Note: UE capability for the max number of to-be-activated SCells with 2-burst temporary RS is not precluded.



In RAN2#116bis-e meeting, the mechanisms for Temporary RS for Scell activation in MR DC/CA further enhancements were discussed and the following agreements were made [2].

	Use alt1 with one octet used for TRS ID (including gap length if not configured by RRC).
The MAC CR [3] and RRC CR [4] for TRS based SCell activation are attached in this LS.
In RAN2’s understanding, the trs-info in NZP-CSI-RS-ResourceSet will be set to TRUE if the CSI-RS for tracking is the temporary RS for fast SCell activation.
Q1: RAN2 would like to confirm whether RAN2’s understanding is correct and whether there is any limitation in TRS configuration for fast SCell activation in Rel-17 which needs to be captured in RAN2 spec?



In this contribution, we discuss and provide our views on the remaining issues of MAC CE signalling structure for fast and efficient SCell activation in Rel-17.

2. Discussion on temporary RS based SCell activation 

2.1. Consideration on RAN2 decision with MAC CR and RRC CR
In RAN2#116e meeting, RAN2 made important decisions on RAN1 controversial issues which RAN1 had sent to RAN2 on MAC CE signalling design with some agreements after RAN1#107e meeting. It was finalized that the Bitmap approach in MAC-CE and the gap-length indication for 2 RS bursts was adopted. [3][4] 

	RAN2 Decision on Temporary RS
· MAC CE Signalling for Temporary RS Triggering : Alt.1 (Bitmap approach) 
· Indication for Burst number and Gap length between bursts
· RRC Parameter : gapBetweenBursts
· Behaviour: When this field is present, there are two bursts and it indicates the gap between the two bursts in number of slots. When this field is absent, there is a single burst.



RAN1 made a decision at the November 2021e-meeting to conclude that the decision was to be made by RAN2. Now, RAN2 decisions look appropriate to meet RAN1 agreements and they are not problematic of Temporary RS configuration, indication and operation for fast and efficient SCell activation. Then, RAN2 decisions should be officially reconfirmed in RAN1 and the remaining issues except them should be mainly handled in this meeting. 

Proposal 1: RAN2 decisions (i.e., MAC CE format based on Bitmap approach of Alt.1 and RRC structure to indicate gap length for 2 RS bursts) should be confirmed without change in RAN1.

2.2. Indication of triggering offset for temporary RS transmission 
When it comes to temporary RS burst, the RRC signaling to configure the number of RS bursts and the gap length of 2 bursts was already decided in RAN2. On top of those, the slot offset to determine the slot timing when the first temporary RS is transmitted seems to be left for decision. The following is the previous agreement related to this issue. [1]

	Agreement
For the reference slot for triggering offset of temporary RS
· For efficient SCell activation, the earliest slot for a UE to receive a triggered temporary RS is the reference slot (i.e., the last DL slot of the to-be-activated SCell overlapping with slot n+k as defined in 38.213 sub-clause 4.3).



The slot offset for transmitting temporary RS should be configured in RRC Configuration information message (for temporary RS) as for the number/gap of RS bursts and will be applied base on the reference slot defined in above agreement. There can be two alternatives for the slot offset indication: 1) one is that the new parameter (TempoaryRS-timeoffset) for this slot offset is made/included in the RRC Configuration information message.[4] The alternative 1’s example is as follows. 

	SCellActivationRS-Config

The IE SCellActivationRS-Config is …………………………………………………………………………….

SCellActivationRS-Config information element
-- ASN1START
-- TAG-SCELLACTIVATIONRS-CONFIG-START
SCellActivationRS-Config-r17 ::= SEQUENCE {
    SCellActivationRS-Id-r17        SCellActivationRS-ConfigId-r17,
    resourceSet-r17                   NZP-CSI-RS-ResourceSetID,
    gapBetweenBursts-r17             INTEGER (2..31)                        OPTIONAL, -- Need R
    qcl-Info-r17                      SEQUENCE (SIZE(1..maxNrofAP-CSI-RS-ResourcesPerSet)) OF TCI-StateId,
TemporaryRS-timeoffset        INTERGER(1…………..xxxxxx)                         OPTIONAL, -- Need S
    ...
}
-- TAG-SCELLACTIVATIONRS-CONFIG-STOP
-- ASN1STOP-- ASN1STOP



2) The other is that the existing legacy parameter (yellow-colored below) in TS38.331 is reused. Since the RRC information of NZP-CSI-RS-ResourceSet is referred in the configuration of temporary RS for SCell activation, aperiodicTriggeringoffset in it can be reused as the slot offset to determine the slot timing of the first temporary RS transmission.

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



Proposal 2: The slot offset to determine the slot timing of the first temporary RS transmission from the reference slot is to be configured/indicated for temporary RS based SCell activation, based on two Alternatives below.
· Alt.1: The new parameter for this slot offset is made/included in RRC information for temporary RS configuration. 
· Alt.2: The parameter aperiodicTrrggeringOffset in NZP-CSI-RS-ResourceSet is reused for the purpose of this slot offset.

2.3. Enhancement on CSI reporting for TCSI_reporting reduction and the first safe PDSCH Scheduling in SCells
TCSI_reporting reduction may be beneficial to achieve efficient/fast SCell activation in Figure 1. A lot of decisions to reduce THARQ and Tactivation_time were made before. The very immediate,    early and quick CSI Reporting in activated SCell can also help additionally guarantee the    first safe PDSCH Scheduling in it. So, in order to increase the efficiency of the SCell activation procedure, something on CSI reporting for fast and efficient SCell activation procedure should be considered and needed.[1]
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Although the proposals from many companies for enhancement on CSI Reporting had been submitted before, there were no enough discussion due to focus on Temporary RS MAC CE signaling. Now, CSI Reporting can be discussed enough because Temporary RS signaling was already decided most in RAN2. For most of Carrier aggregation service cases on eMBB, CQI Reporting should actively be introduced in this RAN1 meeting for fast SCell activation and the early safe PDSCH Scheduling and positively discussed on how to signal and trigger to UE to report CSI. In order to secure the first PDSCH transmission without error, CQI and PMI information to be informed before transmitting the first PDSCH is crucial for gNodeB to check the downlink channel state.

Lastly, for the enhancement of CSI reporting to facilitate fast SCell activation, several options below were summarized (but not discussed) in the previous meeting from many companies’ contributions [1].

· Opt 1. The new MAC CE introduced for temporary RS triggering can additionally indicate CSI reporting based on temporary RS for activated SCells.
· Opt 2. gNB can schedule the UE with PDSCH immediately after the first CSI reporting including CQI or RSRP feedback based on TRS employed for fast SCell activation. 
· Opt 3. The UE should consider the MAC-CE activation of a SCell as a trigger for a preconfigured SP-CSI reporting for that cell. 
· Opt 4. Short interval P/SP- CSI-RS report. 
· Opt 5. Remove TCSI_reporting for the case of FR2 unknown cell. 
· Opt 6. No further optimization (e.g., by reusing the temporary RS for CSI measurement) is needed to reduce the CSI reporting time for efficient SCell activation

In order to enable early data scheduling based on fast SCell activation, it could be beneficial to allow for CSI reporting based on the temporary RS. If another CSI-RS reception in addition to temporary RS is needed for CSI reporting, the latency might not be largely reduced, compared to CSI reporting based on temporary RS. But in general, CSI measurement is being performed based on the RS having QCL A Type source RS. Since temporary RS can have the P-TRS as QCL A Type source, the temporary RS may be sufficient for the purpose of CSI measurement, compared to the existing other CSI-RS based on QCL type A. For this reason, Opt 1, Opt 2, Opt3 and Opt. 4 are a lot preferable and Opt 5 can be considered. The existing/legacy RRC Information message is reutilized for the configuration of CSI Reporting on efficient SCell activation. 

Proposal 3: CSI reporting of Temporary RS should be considered to enhance TCSI_reporting reduction for the fast/efficient SCell activation.

3. Conclusion 
In this contribution, fast/efficient SCell activation procedure mechanism was discussed. Based on the discussion, the following are proposed.

· Proposal 1: RAN2 decisions (i.e., MAC CE format based on Bitmap approach of Alt.1 and RRC structure to indicate gap length for 2 RS bursts) should be confirmed without change in RAN1.
· Proposal 2: The slot offset to determine the slot timing of the first temporary RS transmission from the reference slot is to be configured/indicated for temporary RS based SCell activation, based on two Alternatives below.
·  Alt.1: The new parameter for this slot offset is made/included in RRC information for temporary RS configuration. 
· Alt.2: The parameter aperiodicTrrggeringOffset in NZP-CSI-RS-ResourceSet is reused for the purpose of this slot offset.
· Proposal 3: CSI reporting of Temporary RS should be considered to enhance TCSI_reporting reduction for the fast/efficient SCell activation.
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