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1.	Introduction
In RAN1#103-e, as a part of Rel-17 feature of Further Multi-RATRadio Dual-Connectivity enhancements, an LS to RAN4 (R1-2009798, LS on temporary RS for efficient SCell activation in NR CA) was approved in which RAN4 is asked to answer three queries. In this discussion paper, we present out views on the queries.
2. 	Discussion
Note in the LS
One temporary RS burst in the questions is referred to the working assumption made in this RAN1 meeting for the structure of temporary RS, as in Appendix. (The Appendix of the LS is copied in the table below)
	Agreements:
As working assumption, with respect to efficient SCell activation, reuse existing Rel-15/16 TRS structure for temporary RS
· FFS: how many burst/symbols are required for both AGC settling and Time/Frequency tracking for different cases, e.g. FR1 and FR2, known and unknown SCell
· A burst of temporary RS is notated as in S5.1.6.1.1 of TS 38.214
· “2-slot with four CSI-RSs resources (4 samples)” for FR1
· either “1-slot with two CSI-RSs resources (2 samples)” or “2-slot with four CSI-RSs resources (4 samples)” for FR2
· The working assumption can be confirmed after RAN4 check. (A LS for such request is planned).

Agreements:
For efficient SCell activation, discuss and agree from the following alternatives at RAN1#104-e
· Alt 1: the trigger of temporary RS is integrated into a single triggering signaling with the trigger of SCell activation transmitted on an activated cell.
· FFS detailed design of this integrated triggering signaling.
· Potential examples of single triggering signaling for further discussions
· A PDSCH TB, e.g. containing two respective MAC-CEs for both triggers, one MAC-CE for both triggers
· A DCI for both triggers
· A PDSCH TB and its scheduling DL grant, e.g. MAC-CE for activation and DL grant for temporary RS
· A DL grant and a UL grant received in the same slot/OFDM symbols of PDCCH where the DL grant is scheduling a MAC-CE for SCell activation and the UL grant is triggering the RS.
· Rel-15/16 SCell activation MAC-CE and a specific configuration of temporary RS being implicitly triggered as well
· Alt2: Triggering of temporary RS separately from SCell activation command is not precluded and both ‘separate’ triggers (examples below) and ‘integrated’ triggers (examples in Alt 1) are considered for SCell activation
· FFS detailed design of separate triggering signaling.
· Potential examples of separate triggering signaling for further discussions
· Rel-15/16 SCell activation MAC-CE and Rel 15/16 DCI triggering
· Rel-15/16 SCell activation MAC-CE and new DCI triggering for temporary RS
· Note: temporary RS should be triggered by DCI or MAC-CE.
· Note: the final mechanism of trigger signaling targets at applicability to one or more SCell activation.
· FFS handling of  SCell activation by existing Rel15/16 CA activation command when temporary RS is configured and triggered/not triggered

Working Assumption:
At least for the case of known cell, temporary RS is supported to expedite the activation process during the SCell activation procedure for efficient SCell activation for both FR1 and FR2:
· The temporary RS should provide at least the functionalities of AGC settling and time/frequency tracking during SCell activation procedure.
· FFS potential functionalities of CSI measurement/acquisition and cell search

Agreements:
TRS is selected as temporary RS for Scell activation
· If more functionalities are confirmed to be supported by temporary RS, other RS candidates, e.g. aperiodic CSI-RS, P/SP-CSI RS, SRS and RS based on SSS/PSS, are not precluded.
· The TRS should be triggered by DCI or MAC-CE. FFS which exact triggering command.
  
Agreements:
UEs measure the triggered temporary RS during Scell activation procedure no earlier than a slot m:
· FFS timeline values m which may need coordination with RAN4.
· FFS If the triggered temporary RS can be associated with a BWP, then the measurement above is independent of the activation state of the BWP.

Agreements:
Companies are encouraged to provide design details of temporary RS next meeting, at least including:
· TRS structure, e.g. whether to fully reuse existing Rel-15/16 TRS structure and configuration restriction (refer to S5.1.6.1.1 of TS 38.214), or any modification
· QCL information, if any
· Triggering command: DCI format/fields or MAC-CE fields
· Triggering timeline/scheduling offset



Note that key phrases from which discussion scope/scenario for the reply LS can be inferred are highlighted in bold and underlined in the table above because not all possible scenarios seem to be under active discussion with equal priority for temporary RS based fast SCell activation. Based on the highlighted phrases in the table, we believe the relevant scenarios that need to be taken into account here are as follows:
· Known SCell only (working assumption is conditioned on the case of known cell)
· Both FR1 and FR2
· AGC and time/frequency tracking based on temporary RS (CSI measurement/acquisition and cell search are under FFS)

With this understanding, we share our views on each question.
Questions in the LS and Responses
Q1: to expedite SCell activation, RAN1 is studying whether and under which conditions (e.g. FR1/FR2, known/unknown cell, etc.), how many temporary RS bursts/symbols are required to achieve both UE AGC setting and time/frequency tracking. Does RAN4 have any information to share for these aspects?

Under the assumption that an SCell is being activated and it is a known cell:
· if the SCell being activated belongs to FR1 and if the SCell measurement cycle is equal to or smaller than 160ms: 
· UE requires to perform fine time/frequency tracking, and one set of RS symbols confined in a slot is expected to be sufficient for that purpose.

· if the SCell being activated belongs to FR1 and if the SCell measurement cycle is larger than 160ms, 
· UE requires to perform fine AGC tuning and fine time/frequency tracking. We expect at least three RS symbols are necessary, one for fine AGC and the other two for fine time/frequency tracking. Whether and how much minimum gap between the RS symbol(s) for AGC and the RS symbols for time/frequency acquisition should to be provided to account for UE AGC application time delay may need to be further discussed in RAN4. This observation on the minimum time gap can be applicable even to the case where one of the mentioned RSs is SSB.

· if the SCell being activated belongs to FR2 and if there is at least one active serving cell on that FR2 band, if the UE is not provided with any SMTC for the target SCell,
· No RS symbol is necessary.

· if the SCell being activated belongs to FR2 and if there is at least one active serving cell on that FR2 band,
· UE requires to perform fine time/frequency tracking, and one set of RS symbols confined in a slot is expected to be sufficient for that purpose.

· if the SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is in FR1 or in FR2, if the target SCell is known to UE
· UE requires to perform fine time/frequency tracking, and one set of RS symbols confined in a slot is expected to be sufficient for that purpose.

Note that if there are multiple SCells to be activated by one MAC CE, and if the cells are in the same band, and if UE is required to perform a fine AGC tuning based on temporary RSs from the respective cells, the AGC tuning time will be determined by the temporary RS being received the latest.

Q2: for AGC setting in intra-band CA comprising of a to-be-activated SCell and an activated serving cell, when a temporary RS is transmitted on the to-be-activated SCell, whether and under which conditions (e.g., FR1/FR2, known/unknown cell, etc.) the UE may require to receive another RS transmitted also on the other activated serving cell in the same band?

Under the assumption that a known SCell is being activated in a band where at least one activated serving cell is present:
· if the SCell being activated belongs to FR1 and if the SCell measurement cycle is larger than 160ms, 
· UE requires to perform fine AGC tuning and fine time/frequency tracking. For the AGC operation based on temporary RS(s), UE requires the RSs from the target cell and the all activated serving cells.

Q3: does the RAN1 working assumption for temporary RS (i.e., reuse existing Rel-15/16 TRS structure) provides reduction in maximum allowed activation delay requirements (specified in subclause 8.3.2 of TS 38.133)? Also, are there any suggested changes from RAN4 perspective?

Based on the observation above, we believe there are cases where UE can benefit from temporary RS for SCell fast activation. We share some aspects that need to be taken into account in RAN1 temporary RS design.
· For the temporary RS to be used for AGC fine tuning:
· If there is at least one activated serving cell in the same band as to-be-activated known SCell, having all the RSs time-aligned within MTRD requirement for intra-band CA will minimize the temporary RS based AGC tuning time for the target cell.
· [bookmark: _Hlk61600002]For the temporary RS based AGC and fine time/frequency acquisition:
· An additional minimum gap between the temporary RS(s) for AGC and the temporary RS(s) for time/frequency acquisition may need to be considered if AGC application time can’t be absorbed in the symbol gap.
· Other aspects:
· Whether and how much UE can benefit from temporary RS can depend on effective SNR of the temporary RS, e.g. # of symbols, # of REs, BW of the temporary RS, etc. At least the effective SNR of the temporary RS being the same as SBB SNR is desirable.
· Whether and how much SCell activation time delay can be enhanced by temporary RS can be dominated by CSI measurement/report delay if CSI configuration/triggering time instance is not properly adjusted since CSI measurement/report is necessary as a part of SCell activation procedure.
3.	Conclusion
We presented our views on the query in the RAN1 LS.
Proposal 1: RAN4 to discuss a reply LS to R1-2009798 based on the observations/views presented in the contribution.
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