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Introduction
[bookmark: _Hlk26864288]In RAN1 #106-e, efficient activation/de-activation for SCell was discussed with following agreements [1]:
Agreement 
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).
Agreement
For to-be-activated SCell, if any BWP ID is configured as part of temporary RS(s) configuration, the value of the BWP ID is expected to be equal to firstActiveDownlinkBWP-Id;
Conclusion (for different understanding of known/unknown SCell between gNB and UE)
For the purpose of designing temporary RS for Scell activation, RAN1 will not discuss for the case where a gNB may assume the to-be-activated SCell with assistance of temporary RS is a known SCell for a UE but it is actually unknown SCell from the UE side during the SCell activation duration.
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
Agreement
· 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
· 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
· 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 show our views on efficient activation/de-activation for SCell.
Discussion
Temporary RS configuration
For the comparison between Alt1 and Alt 2 for temporary RS configuration, assume a UE has M SCells and the i-th SCell needs  different configurations for temporary RS,
· From overhead point of view, Alt-1 requires the MAC-CE signaling overhead equal to , and Alt-2 needs a MAC-CE signaling overhead no larger than . It can be proved that , i.e., Alt-2 results in less MAC-CE overhead than Alt-1. On the other hand, Alt-1 requires a storage of total  table entries for RRC configuration, while Alt-2 needs a total storage no larger than  table entries. So Alt-2 may suffer a risk of large storage that may put a limitation on configuration flexibility. 
· From configuration/indication flexibility point of view, Alt-1 maintains the independence among temporary RS configurations for all SCells, while postpones the combination of temporary RS formats for all SCells to a later-phase MAC-CE indication, which can be more dynamic than Alt-2.  
We prefer to Alt1 due to its configuration/indication flexibility.
Proposal 1: Alt1(Bitmap approach in MAC-CE)  is preferred due to configuration/indication flexibility.
For Alt1, temporary RS configuration for each trigger state is preconfigured by RRC for each configured Scell. NZP-CSI-RS-ResourceSet can be reused for temporary RS configuration, because RAN1 agreed temporary RS comes from TRS, and the RRC configuration for TRS is relating to RRC parameter NZP-CSI-RS-ResourceSet.
Proposal 2: NZP-CSI-RS-ResourceSet can be reused for temporary RS configuration.
However, some information, such as gap between two temporary RS bursts, QCL information for aperiodic RS are absent and one element definition, i.e. aperiodicTriggeringOffset, is changed. So, it is necessary to complement additional information and modify definition of aperiodicTriggeringOffset based on NZP-CSI-RS-ResourceSet.
· Additional information includes:
· gapBetweenTemporaryRSBursts
Gap X between the last slot for the first temporary RS burst and the first slot for the second temporary RS burst. For gapBetweenTemporaryRSBursts, the value indicates the number of slot/ms. When this field is not present, the UE assumes that only one temporary RS burst is transmitted by gNB.
· qcl-InfoTemporaryRS 
For a target temporary RS, contains a reference to one TCI-State in TCI-States for providing the QCL source and QCL type. For temporary RS, the source can be SSB. 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 resource belongs to (see TS 38.214, clause 5.2.2.3.1).
· Modified definition includes:
· aperiodicTriggeringOffset-r17
Offset X between the last DL slot of the to-be-activated Scell overlapping with slot n+k (see TS 38.213, clause 4.3) and the first slot in which the temporary RS burst is transmitted. For aperiodicTriggeringOffset-r17, the value indicates the number of slots. When field is not included, the UE applies the value 0.
To include above mentioned fields, it is a simple and clear way to extend a new parameter for temporary RS based on NZP-CSI-RS-ResourceSet, e.g. TemporaryRS-Config. The Table 1 shows the context for TemporaryRS-Config. The same CSI-RS pattern (in both time domain and frequency domain) across all temporary RS samples in all bursts would simplify UE implementation. So only one temporaryRSBurst-ResourceSet is required. gapBetweenTemporaryRSBursts can implicitly indicate whether or not the temporaryRSBurst-ResourceSet is repeated to construct the second temporary RS burst.  
Table 1 TemporaryRS-Config field
	TemporaryRS-Config ::=              SEQUENCE{
temporaryRSId                        TemporaryRSId,
temporaryRSBurst-ResourceSet         NZP-CSI-RS-ResourceSet,
aperiodicTriggeringOffset-r17        INTEGER(0..31) OPTIONAL,
gapBetweenTemporaryRSBursts          INTEGER(2..31) OPTIONAL,                                                          
qcl-InfoTemporaryRS                  TCI-StateId    OPTIONAL,                                
}



And TemporaryRS-Config is added or released for corresponding SCell, such as in CSI-MeasConfig or ServingCellConfig. Table 2 shows an example of CSI-MeasConfig.. Maximum supported number of TemporaryRS-Config per CC and per UE can be reported by UE, similar as UE capability for TRS. However, function of temporary RS is different from traditional function for TRS, i.e. tracking, so capability for TRS, i.e. csi-RS-ForTracking , cannot be reused directly and  it is straightforward to report the capability related with temporary RS separately.
Table 2 News fields for CSI-MeasConfig
	CSI-MeasConfig ::=                  SEQUENCE {
……
TemporaryRS-ConfigToAddModList-r17  SEQUENCE (SIZE (1..maxNrofTempRS-Config)) TemporaryRS-Config  OPTIONAL,                                                                                           
TemporaryRS-ConfigToReleaseList-r17 SEQUENCE (SIZE (1..maxNrofTempRS-Config)) OF TemporaryRSId  OPTIONAL,
……
}



Proposal 3: A new parameter TemporaryRS-Config is defined to include specific fields for temporary RS and NZP-CSI-RS-ResourceSet and added or released for corresponding SCell.
· Table 1 is the new parameter TemporaryRS-Config for temporary RS configuration.
· Only one temporaryRSBurst-ResourceSet is required in TemporaryRS-Config.
· gapBetweenTemporaryRSBursts can implicitly indicate whether repetition of temporaryRSBurst-Resources or not 
So far there is no conclusion on whether/how much benefit can be achieved for the temporary RS based SCell activation in following scenarios: 
· the SCell to-be-activated is unknown in FR1, with no contiguous active serving cell in the same band.
· the SCell to-be-activated is unknown in FR2, with no active serving cell in the same band.
Taking into account the cell detection performance and A-TRS overhead for multiple beams, we do not think it is sufficiently beneficial to support A-TRS based SCell activation in above scenarios. In these scenarios, fast SCell activation mechanism can fallback to legacy SCell activation by not triggering A-TRS in MAC-CE [1].
Proposal 4: RAN1 does not further pursue specification support for A-TRS based SCell activation for the following scenarios:
· the SCell to-be-activated is unknown in FR1, with no contiguous active serving cell in the same band.
· the SCell to-be-activated is unknown in FR2, with no active serving cell in the same band.
QCL information
As working assumption in RAN1#104e, due to uncertainty of known SCell and unknown SCell, it is difficult for gNB to judge and then to indicate whether a SSB before SCell activation is a safe QCL source for A-TRS. 
	Working Assumption
For efficient SCell activation with assistance of temporary RS, a SSB of the to-be-activated SCell can be indicated as a QCL source for the temporary RS in case of known SCell
· FFS: QCL type
· FFS: the case of unknown SCell
· FFS: other QCL source, e.g. the SSB/P-TRS of another active cell



On the other hand, if any optimization should be given upon QCL relationship, we think the optimization should be the other way around: A-TRS can be the QCL source of SSB and CSI-RS transmitted after A-TRS, and Rel-15 QCL type for P-TRS and SSB/CSI-RS, i.e. Type C or Type D, can be reused.
[bookmark: _GoBack]Proposal 5: A-TRS can be a QCL source for SSB and CSI-RS to assist SSB detection and CSI measurement. Rel-15 QCL type for P-TRS and SSB/CSI-RS can be applied to QCL relation between A-TRS and SSB/CSI-RS.
Collision handling with uplink slot/symbol
[bookmark: _Hlk25849405]For periodical TRS, the collision handling with uplink slot and flexible slot is defined in TS 38.214, as shown in the following text “If no two consecutive slots are indicated as downlink slots by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated, then the UE may be configured with one or more NZP CSI-RS set(s), where a NZP-CSI-RS-ResourceSet consists of two periodic NZP CSI-RS resources in one slot.”
For temporary RS, collision handling with uplink slot/symbols should be considered too and the following potential solutions can be discussed:
· Scheduling restriction: It is not expected that any slot for any temporary RS burst is indicated as uplink slot. Or it is not expected that the symbol for any temporary RS is indicated as uplink symbol. 
· Cancellation: if either slot for any temporary RS burst is indicated as uplink slot, the temporary RS in the slot is cancelled. For this solution, AGC or time/frequency tracking performance degrades.
· Delay: if either slot for any temporary RS burst is indicated as uplink slot, the temporary RS and subsequent temporary RS are delayed to next downlink slot
Proposal 6: Collision handling with uplink slot/symbol should be considered and the following potential solutions can be further discussed: scheduling restriction to avoid collision, cancellation and delay.
Conclusions
In this contribution, we show our views on the enhancements on efficient activation/de-activation for SCell with following observation and proposals:
Proposal 1: Alt1(Bitmap approach in MAC-CE)  is preferred due to configuration/indication flexibility.
Proposal 2: NZP-CSI-RS-ResourceSet can be reused for temporary RS configuration.
Proposal 3: A new parameter TemporaryRS-Config is defined to include specific fields for temporary RS and NZP-CSI-RS-ResourceSet and added or released in CSI-MeasConfig for corresponding Scell.
· Table 1 is the new parameter TemporaryRS-Config for temporary RS configuration.
· Only one temporaryRSBurst-ResourceSet is required in TemporaryRS-Config.
· gapBetweenTemporaryRSBursts can implicitly indicate whether repetition of temporaryRSBurst-Resources or not 
Proposal 4: RAN1 does not further pursue specification support for A-TRS based SCell activation for the following scenarios:
· the SCell to-be-activated is unknown in FR1, with no contiguous active serving cell in the same band.
· the SCell to-be-activated is unknown in FR2, with no active serving cell in the same band.
Proposal 5: A-TRS can be a QCL source for SSB and CSI-RS to assist SSB detection and CSI measurement. Rel-15 QCL type for P-TRS and SSB/CSI-RS can be applied to QCL relation between A-TRS and SSB/CSI-RS.
Proposal 6: Collision handling with uplink slot/symbol should be considered and the following potential solutions can be further discussed: scheduling restriction to avoid collision, cancellation and delay.
References
[1] 3GPP RAN1 #106e chairman notes


5

