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1. Introduction
In November e-meeting in 2020, RAN1 sent an LS to RAN4 on temporary RS for efficient SCell activation in NR CA with three questions:
	1. Overall Description:
With respect to efficient SCell activation for NR CA, RAN1 would like to ask RAN4 the following questions,
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?
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?
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?
One temporary RS burst in the above questions is referred to the working assumption made in this RAN1 meeting for the structure of temporary RS, as in Appendix. 
 
2. Actions:
To RAN4
ACTION: RAN1 would like to respectfully ask RAN4 to answer the above questions.

3. Date of Next RAN WG1 Meetings:
RAN WG1 Meeting#104-e			January 25th – February 5th 2021	                              E-Meeting
RAN WG1 Meeting#104-bis-e                              April 12th  - 20th 2021			                 E-Meeting
 
Appendix
RAN1 agreements so far are listed 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



In this contribution we provide some discussion on the above questions. Some draft response is also enclosed in the appendix.
2. Discussion
1) Question 1
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?
RRM requirements for SCell activation delay can be found in TS38.133 clause 8.3. Actual delay is distinct for different scenarios, depending on many factors such as if the target SCell is known or not, in FR1 or FR2 and so on. Note that sometimes no additional time for AGF setting and time/frequency tracking, such as the following scenario:
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, Tactivation_time is 3 ms, provided
-	the RS (s) of SCell being activated is (are) QCL-TypeD with RS (s) of one active serving cell on that FR2 band.
While in most of other cases additional time is allowed for UE to finish AGC setting and time/frequency tracking. One thing needs to be highlighted here is that in existing R15/R16 RRM specification, both AGC setting and time/frequency tracking are assumed to be performed based on SSB. The terms TFirstSSB_MAX, TFirstSSB and TFineTiming are widely used in SCell activation delay requirements. Corresponding definitions can also be found in clause 8.3:
[bookmark: _Hlk45548541]TFirstSSB: is the time to the end of the first complete SSB burst indicated by the SMTC after slot n +  
TFirstSSB_MAX: Is the time to the end of the first complete SSB burst indicated by the SMTC after slot n + , further fulfilling:
-	In FR1, in case of intra-band SCell activation, the occasion when all active serving cells and SCells being activated or released are transmitting SSB bursts in the same slot; in case of inter-band SCell activation, the first occasion when the SCell being activated is transmitting SSB burst.
-	In FR2, the occasion when all active serving cells and SCells being activated or released are transmitting SSB bursts in the same slot. 
TFineTiming is the time period between UE finish processing the last activation command for PDCCH TCI, PDSCH TCI (when applicable) and the timing of first complete available SSB corresponding to the TCI state. 
[bookmark: _Ref61632311]Observation 1: according to R15/R16 RAN4 requirements, AGC setting and time/frequency tracking are assumed to be performed based on SSB.
To answer RAN1 question 1, RAN4 needs to discuss the AGC and T/F tracking performance based on TRS. 
1) Unknown target cell 
We believe in this case SSB based cell search is necessary. In current specification the requirement in FR1 is:
If the SCell is unknown and belongs to FR1, provided that the side condition Ês/Iot ≥ -2dB is fulfilled, Tactivation_time is:
-	TFirstSSB_MAX + TSMTC_MAX + 2*Trs + 5ms.
UE would spend TSMTC_MAX for AGC and then 2 Trs for cell search. These two parts contribute the most in the total delay. TRS can only be used to potentially reduce the delay for fine time tracking, if network transmit the temporary TRS after TFirstSSB_MAX + 2*Trs. However, since the above requirement is the minimum requirement, if UE successfully finds the target cell in the first or first two Trs then the TRS is not necessary. because UE can do fine time tracking on the third Trs, which comes earlier than the TRS. Therefore if network wants to benefit from TRS, it may need to transmit TRS several times, e.g. after each SMTC. Even with such implementation the gain would be still quite limited, not to mention the potential waste of resources for TRS transmission.
[bookmark: _Ref61632315]Observation 2: no noticeable gain can be observed by using temporary TRS to facilitate SCell activation for an unknown target cell.
2) Known target cell 
For known target cell, additional time for cell search is not needed since the cell has been measured recently. The measurement here represents L3 RRM measurement, for which fine timing is not required. Therefore, after receiving activation command, UE needs to perform fine time tracking (and even AGC setting depending how long since the previous sample is measured) before it can accurately measure CQI on the SCell. Using temporary TRS here may bring additional gain in terms of timing estimation accuracy. However, since the TRS is quite sparse compared to SSB, it cannot achieve comparable performance as SSB. Thus purely relying on TRS for fine timing tracking for a non-serving cell (SCell activation is not completed yet) may result in unreliable CQI estimation. It is desirable for UE to have a SSB before the temporary TRS in order to update TO/FO estimation to better receive the temporary TRS.
[bookmark: _Ref61632318]Observation 3: for known target cell, relying on temporary TRS for fine timing tracking in SCell activation procedure can somehow reduce the activation delay in some extent. However, timing estimation performance is not as good as that relying on SSB or SSB + TRS.
Based on above discussion we propose the following answer to Q1:
[bookmark: _Ref61632324]Proposal 1: answer to Q1: according to R15/R16 RAN4 requirements, AGC setting and time/frequency tracking are assumed to be performed based on SSB. RAN4 is now discussing how many temporary RS bursts/symbols are required to achieve both UE AGC setting and time/frequency tracking. Preliminarily RAN4 has the following observation:
· for an unknown target cell, no noticeable gain can be observed by using temporary TRS to facilitate SCell activation.
· for a known target cell, relying on temporary TRS for fine timing tracking in SCell activation procedure can somehow reduce the activation delay in some extent. However, timing estimation performance is not as good as that relying on SSB or SSB + TRS.

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?
In RAN4 assumption, UE is allowed to use one RF chain to handle intra-band CA. Therefore when performing AGC adjustment, it is desirable for network to transmit RS on all carriers in the same time slot. Corresponding requirements can be found in definition of TSMTC_MAX and TFirstSSB_MAX:
TSMTC_MAX:
In FR1, in case of intra-band SCell activation, TSMTC_MAX is the longer SMTC periodicity between active serving cells and SCell being activated provided the cell specific reference signals from the active serving cells and the SCells being activated or released are available in the same slot; in case of inter-band SCell activation, TSMTC_MAX is the SMTC periodicity of SCell being activated.
TFirstSSB_MAX:
In FR1, in case of intra-band SCell activation, the occasion when all active serving cells and SCells being activated or released are transmitting SSB bursts in the same slot; in case of inter-band SCell activation, the first occasion when the SCell being activated is transmitting SSB burst.
Using temporary TRS for AGC setting would not change the above assumption.
[bookmark: _Ref61632329]Proposal 2: answer to Q2: RAN4 assumes only co-located deployment is applied for intra-band CA. With this assumption UE expects another RS is also transmitted on the other activated serving cell.

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 discussion under Q1, we can have following answer to Q3:
[bookmark: _Ref61632332]Proposal 3: answer to Q3: For some scenario the maximum delay can be reduced in some extent. RAN4 will further study the performance of the temporary RS for AGC and time/frequency tracking.

3. Conclusion
In this contribution, we discuss the RAN1 LS on temporary RS for efficient SCell activation in NR CA. After discussion we have the following conclusions:
Observation 1: according to R15/R16 RAN4 requirements, AGC setting and time/frequency tracking are assumed to be performed based on SSB.
Observation 2: no noticeable gain can be observed by using temporary TRS to facilitate SCell activation for an unknown target cell.
Observation 3: for known target cell, relying on temporary TRS for fine timing tracking in SCell activation procedure can somehow reduce the activation delay in some extent. However, timing estimation performance is not as good as that relying on SSB or SSB + TRS.
Proposal 1: answer to Q1: according to R15/R16 RAN4 requirements, AGC setting and time/frequency tracking are assumed to be performed based on SSB. RAN4 is now discussing how many temporary RS bursts/symbols are required to achieve both UE AGC setting and time/frequency tracking. Preliminarily RAN4 has the following observation:
· for an unknown target cell, no noticeable gain can be observed by using temporary TRS to facilitate SCell activation.
· for a known target cell, relying on temporary TRS for fine timing tracking in SCell activation procedure can somehow reduce the activation delay in some extent. However, timing estimation performance is not as good as that relying on SSB or SSB + TRS.
Proposal 2: answer to Q2: RAN4 assumes only co-located deployment is applied for intra-band CA. With this assumption UE expects another RS is also transmitted on the other activated serving cell.
Proposal 3: answer to Q3: For some scenario the maximum delay can be reduced in some extent. RAN4 will further study the performance of the temporary RS for AGC and time/frequency tracking. 

A draft reply is also attached in appendix.
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Appendix
1. Overall Description:
RAN4 thanks RAN1 for the LS on temporary RS for efficient SCell activation in NR CA. in RAN4#98e RAN4 discussed the three questions in the LS and had the following answers:
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?
RAN4 answer: according to R15/R16 RAN4 requirements, AGC setting and time/frequency tracking are assumed to be performed based on SSB. RAN4 is now discussing how many temporary RS bursts/symbols are required to achieve both UE AGC setting and time/frequency tracking. Preliminarily RAN4 has the following observation:
· for an unknown target cell, no noticeable gain can be observed by using temporary TRS to facilitate SCell activation.
· for a known target cell, relying on temporary TRS for fine timing tracking in SCell activation procedure can somehow reduce the activation delay in some extent. However, timing estimation performance is not as good as that relying on SSB or SSB + TRS.

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?
RAN4 answer: RAN4 assumes only co-located deployment is applied for intra-band CA. With this assumption UE expects another RS is also transmitted on the other activated serving cell.

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?
RAN4 answer: For some scenario the maximum delay can be reduced in some extent. RAN4 will further study the performance of the temporary RS for AGC and time/frequency tracking.

2. Actions:
To RAN1
ACTION: RAN4 would like to respectfully ask RAN1 to take above answers into consideration in future design.

3. Date of Next RAN WG4 Meetings:
RAN WG4 Meeting#98-bis-e							April 12th  - 20th 2021			                 E-Meeting
RAN WG4 Meeting#99 -e								May 19th  - 27th 2021			                 E-Meeting

