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Introduction
This email thread discusses the R17 LS on temporary RS for efficient SCell activation in NR CA [R1-2009798] in agenda 15.1.  Five sub-topics are discussed, where the first three are related with Q1.
Sub-topic 1: SCell being activated is known and belongs to FR1
Sub-topic 2: SCell being activated is unknown and belongs to FR1
Sub-topic 3: SCell being activated belongs to FR2
Sub-topic 4: Answers to Q2
Sub-topic 5: Answers to Q3
List of candidate target of email discussion for 1st round and 2nd round:
· 1st round: Invite companies to review the recommended WF in each sub-topic, and provide comments.
· 2nd round: TBA
Topic #1: Temporary RS for efficient SCell activation
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2100236
	Apple
	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.

	R4-2101543
	OPPO
	A1: RAN4 agrees temporary RS (e.g., TRS) can be used for UE AGC setting and time/frequency tracking for all cases (including known/unknown cell in FR1/FR2) during SCell activation. From UE implementation’s perspective, multiple bursts of temporary RS are usually required for UE AGC setting and time/frequency tracking. 
[bookmark: OLE_LINK50][bookmark: OLE_LINK51]In RAN4’s understanding, at least 2 bursts of temporary RS are required for FR1 known cell, and more bursts/symbols could be required for other cases (e.g., unknown, FR2) due to cell detection and/or beam sweeping.
A2: RAN4 thinks when a temporary RS transmitted on the to-be-activated SCell, AGC setting for to-be-activated SCell can be independent from that for activated serving cells. It may lead to hardly any performance loss for AGC setting on the to-be-activated SCell, without considering other RS transmitted on other carriers in intra-band CA. 
In this case, UE does not require to receive another temporary RS transmitted also on the other activated serving cell in the same band.
A3: RAN4 agrees temporary RS can provide reduction in maximum allowed activation delay requirements. Multiple RS bursts (e.g., SSB, CSI-RS for tracking) are assumed in RAN4’s previous agreements. 
With fast SCell activation, different delay requirements should also apply for different scenarios (e.g., known and unknown cases), and would be impacted by the temporary RS structure, which is up to RAN1.

	R4-2101709
	Huawei, HiSilicon
	Observation1: From time/frequency tracking and AGC perspective, a burst of temporary RS can be
·  “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
Observation2: When SCell being activated is known and belongs to FR1, UE can detect the temporary RS correctly as the coarse timing information of the SCell can be acquired.
Proposal 1: when SCell being activated is known and belongs to FR1,
-if SCell measurement cycle is equal to or smaller than 160ms, fine timing can be performed based temporary RS;
-if SCell measurement cycle is larger than 160ms,
-AGC adjustment can be performed on temporary RS on its own frequency without considering other RS on other activated serving cells in the same band;
-fine timing can be performed based temporary RS.
Proposal 2: When SCell being activated is unknown and belongs to FR1, and if the power imbalance between the SCell and activated serving cells in the same band is less than a threshold, no AGC is required.
Proposal 3: When SCell being activated is unknown and belongs to FR1, and if the power imbalance between the SCell and activated serving cells in the same band is larger than a threshold, 
· For intra-band continuous CA, UE can perform AGC adjustment based on temporary RS.
· For intra-band non-continuous CA, UE shall perform AGC adjustment based on SSB as the coarse timing is not obtained..
Proposal 4: When SCell being activated is unknown and belongs to FR1, for inter-band CA, UE shall perform AGC adjustment based on SSB as the coarse timing is not obtained..
Proposal 5: When SCell being activated is unknown and belongs to FR1, UE can perform temporary RS based time/frequency tracking.
Proposal 6: If the SCell being activated is unknown and belongs to FR2 and if there is no active serving cell on that FR2 band, 
· AGC adjustment shall be based on SSB;
· Fine timing can be based on temporary RS.
Proposal 7: if the SCell being activated belongs to FR2 and there is at least one active serving cell on that FR2 band, or target SCell is known to UE and no active serving cell on that FR2 band, fine timing can be based on temporary RS.
Proposal 8: Temporary RS provides reduction on maximum activation delay.


	R4-2102894
	Qualcomm Incorporated
	Proposal 1: RAN4 to discuss a reply LS to R1-2009798 based on the observations/views presented in the contribution.



Open issues summary
Sub-topic 1: SCell being activated is known and belongs to FR1
Background: In R15/R16, the requirements are specified as below:
	If the SCell is known and belongs to FR1, Tactivation_time is:
-	TFirstSSB+ 5ms, if the SCell measurement cycle is equal to or smaller than 160ms.
-	TFirstSSB_MAX + Trs + 5ms, if the SCell measurement cycle is larger than 160ms.



Sub-topic 1-1: If SCell measurement cycle is equal to or smaller than 160ms
Issue 1-1-1: whether temporary RS can be used for fine time tracking?
· Proposals
· Option 1(OPPO, Qualcomm, Huawei): Yes.
· Option 2(Apple): 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.
· Recommended WF
· Further discussion
Issue 1-1-2: If the answer to Issue 1-1-1 is Yes, how many temporary RS bursts are required for fine time tracking?
· Proposals
· Option 1(Qualcomm, Huawei): 1.
· Option 2: others
· Recommended WF
· Further discussion

Sub-topic 1-2: If SCell measurement cycle is larger than 160ms
Issue 1-2-1: whether temporary RS can be used for AGC?
· Proposals
· Option 1(OPPO, Qualcomm, Huawei): Yes
· Option 2: others
· Recommended WF
· Further discussion
Issue 1-2-2: If the answer to Issue 1-2-1 is Yes, how many temporary RS bursts are required for AGC?
· Proposals
· Option 1(OPPO, Qualcomm, Huawei): 1.
· Option 2: others
· Recommended WF
· Further discussion
Issue 1-2-3: whether temporary RS can be used for fine time tracking?
· Proposals
· Option 1(OPPO, Qualcomm, Huawei): Yes
· Option 2(Apple): 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.
· Recommended WF
· Further discussion
Issue 1-2-4: If the answer to Issue 1-2-3 is Yes, how many temporary RS bursts/symbols are required for fine time tracking?
· Proposals
· Option 1(OPPO, Huawei): 1 burst.
· Option 1(Qualcomm): 2 symbols in one burst.
· Recommended WF
· Further discussion
Issue 1-2-5: Whether and how much minimum gap between the RS symbol(s) for AGC and the RS symbols for time/frequency acquisition should to be considered to account for UE AGC application time delay?
· Proposals
· Option 1(Qualcomm): need discussion
· Recommended WF
· Further discussion
Sub-topic 2: SCell being activated is unknown and belongs to FR1
Background: In R15/R16, the corresponding requirements are specified as below:
	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.



Issue 2-1: whether temporary RS can be used for fine timing tracking?
· Proposals
· Option 1(OPPO, Huawei): Yes
· Option 2 (Apple): no noticeable gain can be observed by using temporary TRS to facilitate SCell activation for an unknown target cell.
· Recommended WF
· Further discussion
Issue 2-2: If the answer to Issue 2-1 is Yes, how many temporary RS bursts are required for fine timing tracking?
· Proposals
· Option 1(OPPO, Huawei): 1.
· Recommended WF
· Further discussion
Issue 2-3: whether temporary RS can be used for AGC?
· Proposals
· Option 1(Huawei):
-if the power imbalance between the SCell and activated serving cells in the same band is less than a threshold, no AGC is required.
- if the power imbalance between the SCell and activated serving cells in the same band is larger than a threshold, 
· For intra-band continuous CA, UE can perform AGC adjustment based on temporary RS. 
· For intra-band non-continuous CA, UE shall perform AGC adjustment based on SSB as the coarse timing is not obtained.
· For inter-band non-continuous CA, UE shall perform AGC adjustment based on SSB as the coarse timing is not obtained. 
· Option 2 (Apple): no noticeable gain can be observed by using temporary TRS to facilitate SCell activation for an unknown target cell.
· Option 3(OPPO):Yes for all cases
· Recommended WF
· Further discussion
Issue 2-4: If the answer to Issue 2-3 is “Yes” or “Yes for partial cases”, how many temporary RS bursts are required for AGC?
· Proposals
· Option 1(Huawei): two temporary RS bursts are required when SCell being activated is unknown in intra-band continuous CA FR1, and if the power imbalance between the SCell and activated serving cells in the same band is larger than a threshold.
· Recommended WF
· Further discussion
Sub-topic 3: SCell being activated belongs to FR2
Background: In R15/R16, the requirements of SCell activation delay in FR2 are summarized as below:
	SCell activation on FR2
	Condition
	R15/R16 existing Requirements

	at least one active serving cell on that FR2 band
	SMTC of target SCell is provided
	TfirstSSB +5ms

	
	No SMTC is not provided
	3ms

	 No active serving cell on that FR2 band
	target SCell is known to UE
	semi-persistent CSI-RS is used for CSI reporting:
3ms + max(Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP)

	
	
	periodic CSI-RS is used for CSI reporting:
max(Tuncertainty_MAC + 5ms + TFineTiming, Tuncertainty_RRC + TRRC_delay-THARQ)

	
	 target SCell is unknown to UE
	semi-persistent CSI-RS is used for CSI reporting:
6ms + TFirstSSB_MAX + 15*TSMTC_MAX + 8*Trs  + TL1-RSRP, measure + TL1-RSRP, report  + THARQ + max(Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP)

	
	
	periodic CSI-RS is used for CSI reporting:
3ms + TFirstSSB_MAX + 15*TSMTC_MAX + 8*Trs + TL1-RSRP, measure + TL1-RSRP, report + max {(THARQ + Tuncertainty_MAC + 5ms + TFineTiming), (Tuncertainty_RRC + TRRC_delay)}



Issue 3-1: If there is at least one active serving cell on that FR2 band and SMTC is provided, whether temporary RS can be used for fine timing tracking?
· Proposals
· Option 1(OPPO, Qualcomm, Huawei): Yes
· Option 2: others
· Recommended WF
· Further discussion
Issue 3-2: If the answer to Issue 3-1 is Yes, how many temporary RS bursts are required for fine timing tracking?
· Proposals
· Option 1(Qualcomm, Huawei): 1.
· Option 2: others
· Recommended WF
· Further discussion

Issue 3-3: If target SCell is known to UE and no active serving cell on that FR2 band, whether temporary RS can be used for fine timing tracking?
· Proposals
· Option 1(OPPO, Qualcomm, Huawei): Yes
· Option 2: others
· Recommended WF
· Further discussion
Issue 3-4: If the answer to Issue 3-3 is Yes, how many temporary RS bursts are required for fine timing tracking?
· Proposals
· Option 1(Qualcomm, Huawei): 1.
· Option 2: others
· Recommended WF
· Further discussion
Issue 3-5: If the SCell being activated is unknown and belongs to FR2 and if there is no active serving cell on that FR2 band, whether temporary RS can be used for AGC?
· Proposals
· Option 1(Huawei): maybe not
· Option 2 (OPPO): Yes
· Recommended WF
· Further discussion

Issue 3-6: If the answer to Issue 3-5 is Yes, how many temporary RS bursts are required for AGC?
· Proposals
· Option 1(OPPO): more than two 
· Option 2: others
· Recommended WF
· Further discussion
Issue 3-7: If the SCell being activated is unknown and belongs to FR2 and if there is no active serving cell on that FR2 band, whether temporary RS can be used for fine timing tracking?
· Proposals
· Option 1(OPPO, Huawei): Yes
· Option 2: others
· Recommended WF
· Further discussion

Issue 3-8: If the answer to Issue 3-7 is Yes, how many temporary RS bursts are required for fine timing tracking?
· Proposals
· Option 1(Huawei): 1.
· Option 2: others
· Recommended WF
· Further discussion
Sub-topic 4: Answers to Q2
Background: Q2 in LS[R1-2009798] is duplicated as below
	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?



Issue 4-1: answers to Q2.
· Proposals
Most companies think Q2 is for the case that the SCell being activated is known and belongs to FR1 and the SCell measurement cycle is larger than 160ms.
· Option 1(OPPO, Huawei): UE does not require to receive another RS transmitted also on the other activated serving cell in the same band.
· Option 2 (Apple): UE expects another RS is also transmitted on the other activated serving cell
· Option3 (Qualcomm): UE expects another RS is also transmitted on the other activated serving cell, having all the RSs time-aligned within MTRD requirement for intra-band CA
· Recommended WF
· Further discussion
Sub-topic 5: Answers to Q3
Background: Q3 in LS[R1-2009798] is duplicated as below
	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.



Issue 5-1: 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?
· Proposals
· Option 1(Apple, OPPO, Huawei): At least for some cases, temporary RS can provide reduction on maximum activation delay.
· Option 1A(Qualcomm): for known SCell cases, temporary RS can provide reduction on maximum activation delay
· Option 2: Others
· Recommended WF
· Further discussion
Issue 5-2: Are there any suggested changes from RAN4 perspective?
Some aspects are already listed and discussed in sub-topic 1/2/3. Herein only the items not mentioned above are listed. 
· Proposals
· Option 1(Qualcomm): 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.
· Option 2(Qualcomm): 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
· Recommended WF
· Further discussion

Companies views’ collection for 1st round 
Open issues
Sub-topic 1: SCell being activated is known and belongs to FR1
	Company
	Comments

	Huawei
	Sub-topic 1-1: If SCell measurement cycle is equal to or smaller than 160ms
Issue 1-1-1: whether temporary RS can be used for fine time tracking?
Support option1. The reasons are:
1. When SCell being activated is known, it means that UE had identified the SCell and the symbol level is already acquired. The timing information of PCell is known to UE including SFN, frame boundary, slot boundary. In CA scenario, MRTD for intra-band non-contiguous is 3us and MRTD for inter-band is 33us. 33us MRTD is relative to 1OS of 30kHz SCS SSB and half OS of 15kHz SSB. As SSB burst has 4OS, and the SSB index positions within half frame is pre-defined, the SSB index of SCell being activated can be derived from PCell. Then the full timing information of the SCell can be acquired (including symbol boundary, slot boundary, frame boundary and SFN). Consequently UE can detect the temporary RS correctly if network configured/triggered.
2. In NR R15 TRS has been verified that it can work well for time/frequency tracking.
Issue 1-1-2: If the answer to Issue 1-1-1 is Yes, how many temporary RS bursts are required for fine time tracking?
Support option 1. In R15 Tactivation_time is TFirstSSB + 5ms and one SSB burst is needed for fine time tracking. For temporary RS, one burst is required.

Sub-topic 1-2: If SCell measurement cycle is larger than 160ms
Issue 1-2-1: whether temporary RS can be used for AGC?
Support option 1. As discussed in issue 1-1-1, UE can detect the temporary RS correctly for the SCell known case. In addition, AGC adjustment is not sensitive to the RS density. so the temporary RS based AGC can work well.

Issue 1-2-2: If the answer to Issue 1-2-1 is Yes, how many temporary RS bursts are required for AGC?
Support option 1. 1 temporary RS burst for AGC adjustment is sufficient.

Issue 1-2-3: whether temporary RS can be used for fine time tracking?
Support option 1. From fine time tracking point of view, this case is the same as sub-topic 1-1.

Issue 1-2-4: If the answer to Issue 1-2-3 is Yes, how many temporary RS bursts/symbols are required for fine time tracking?
Support option1.  The existing TRS (tracking RS) structure for FR1 is “2-slot with four CSI-RSs resources (4 samples)” . We think it is straight forward to use this working assumption as a baseline.
Regarding option2, 2 symbols in one burst is for FR2 in RAN1 TRS structure. While For this topic we focus on FR1.
Issue 1-2-5: Whether and how much minimum gap between the RS symbol(s) for AGC and the RS symbols for time/frequency acquisition should to be considered to account for UE AGC application time delay?
Agree with option 1. Certain processing and effective time for AGC need to be considered.

	Ericsson
	Issue 1-1-1: whether temporary RS can be used for fine time tracking?
Our view is that TRS most likely can be used for fine time tracking, provided that UE has good knowledge already of the coarse timing. From earlier discussions (e.g. at RAN4#93 in Reno) UE vendors raised that control loops used for fine time tracking could not be started for SCell based on initial timing value from intra-band non-contiguous serving cell, which would represent a timing error of less than 3µs. We have agreed (e.g. in SCell activation requirements) that a timing error of up to 260ns is small enough for control loops to be started on SCell without coarse timing first being determined through detection of SSB.
Given that measCycleSCell is 160ms in this case, Option 1 should be feasible.
Can Apple please elaborate a bit more on the concern on timing estimation performance (Option 2)?
Issue 1-1-2: If the answer to Issue 1-1-1 is Yes, how many temporary RS bursts are required for fine time tracking?
Question for clarification: What is an RS burst in this context? Two OFDM symbols per slot, in two adjacent slots? Number of RS bursts would depend on the achievable time tracking performance. May be less critical for this scenario where measCycleSCell is 160ms.
[HW]: In the incoming LS, a burst of temporary RS is notated as in S5.1.6.1.1 of TS 38.214: for FR1 is “2-slot with four CSI-RSs resources (4 samples)” . However it seems there is different view from companies. With this clarification, what’s view from Ericsson?
Issue 1-2-1: whether temporary RS can be used for AGC?
It is likely that TRS can be used for gain setting and AGC. It depends a bit on the density. For this scenarion it can be assumed that AGC feedback is provided from the baseband, by which sparsely distributed RSs in time and frequency should be straight-forward to handle. 
Issue 1-2-2: If the answer to Issue 1-2-1 is Yes, how many temporary RS bursts are required for AGC?
What is an RS burst in this context? Two OFDM symbols per slot, in two adjacent slots? 
[HW]: In the incoming LS, a burst of temporary RS is notated as in S5.1.6.1.1 of TS 38.214: for FR1 is “2-slot with four CSI-RSs resources (4 samples)” . However it seems there is different view from companies. With this clarification, what’s view from Ericsson?

Issue 1-2-3: whether temporary RS can be used for fine time tracking?
This might need to be looked into further since in earlier discussions (related to SCell activation on multiple CCs at RAN#93) it has been assumed that UE needs cell detection hardware for timing aquisition when timing error is larger than somewhere in the range 260ns to 3us. Since TRS are distributed in a different way than PSS/SSS, it might not be possible to reuse cell detection hardware for timing acquisition (e.g. matched filtering). 
[Hw]: Thanks for the information. However this scenario is not the same as the case mentioned above in SCell activation on multiple CCs. Herein SCell is already known, no cell detections need to be performed. 

Issue 1-2-4: If the answer to Issue 1-2-3 is Yes, how many temporary RS bursts/symbols are required for fine time tracking?
Number of RS bursts would depend on the achievable time tracking performance. Since measCycleSCell is larger than 160ms here, it might make sense checking the achievable performance. 
Issue 1-2-5: Whether and how much minimum gap between the RS symbol(s) for AGC and the RS symbols for time/frequency acquisition should to be considered to account for UE AGC application time delay?
This depends on whether it is assumed that feedback for AGC is produced in radio (RFIC) or baseband. Processing latency will be longer if processed in the baseband.

	Qualcomm
	Sub-topic 1-1: If SCell measurement cycle is equal to or smaller than 160ms
Issue 1-1-1: whether temporary RS can be used for fine time tracking?
Option 1. 
Technically 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. And based on the legacy structure TRS, we believe temporary RS can provide comparable effective SNR to that of SSB.
Issue 1-1-2: If the answer to Issue 1-1-1 is Yes, how many temporary RS bursts are required for fine time tracking?
Option 1.
One set of RS symbols confined in a slot is expected to be sufficient.

Sub-topic 1-2: If SCell measurement cycle is larger than 160ms
Issue 1-2-1: whether temporary RS can be used for AGC?
Option 1.
Issue 1-2-2: If the answer to Issue 1-2-1 is Yes, how many temporary RS bursts are required for AGC?
Option 1, however, depending on the gap between temporary RS symbols for AGC and time/frequency tracking UE may need 2 temporary RS bursts if the temporary RS symbols cannot fit into one or two consecutive slots with the required gap. RAN4 needs to further investigate it.
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.
Issue 1-2-3: whether temporary RS can be used for fine time tracking?
Option 1.
Issue 1-2-4: If the answer to Issue 1-2-3 is Yes, how many temporary RS bursts/symbols are required for fine time tracking?
Option 2 (2 symbols)
The reason why we want to explicitly mention the number of temporary RS symbols is because the 2 temporary RS symbols for time/frequency tracking may not be shared by the temporary RS for AGC in the same slot. Based on reference AGC and fine time/frequency tracking model, we believe one temporary RS symbol should be dedicated to AGC and another 2 temporary RS symbols should be separately provided for frequency tracking.
Issue 1-2-5: Whether and how much minimum gap between the RS symbol(s) for AGC and the RS symbols for time/frequency acquisition should to be considered to account for UE AGC application time delay?
Option 1. We believe it can’t be zero at least from RRM minimum requirement perspective. And regarding how many symbols/slots should be provided, RAN4 needs to investigate it further based on a practical UE implementation.

	Apple
	Sub-topic 1-1: If SCell measurement cycle is equal to or smaller than 160ms
Issue 1-1-1: whether temporary RS can be used for fine time tracking?
As mentioned in our contribution, we agree that temporary RS can be used for fine time tracking and SCell activation delay can be reduced with it. However, we would like to point out that TRS cannot provide the same performance compared with SSB or SSB+TRS (unless multiple bursts are used), due to the fact that TRS is quite sparse compared with SSB. 
Regarding Huawei’s comment “In NR R15 TRS has been verified that it can work well for time/frequency tracking.”, the argument is valid for serving cell. For serving cell the control loops have already been set up. UE already has fine T/F before the reception of next TRS. Difference here is we are talking about T/F tracking for neighbor cell. Before activation, UE only has coarse timing based on previous cell search and RRM measurement. using TRS here can improve the synchronization compared to coarse timing. But if UE can have another SSB to update FO/TO estimation before TRS reception, TRS performance can be significantly improved. 
To answer Ericsson’s question, the may concern is the pull-in range of the AP-TRS. If the target cell is measured long time ago, even though we consider it as known, UE may have relatively large time and frequency drift. Using AP-TRS here can help to reduce the error, but the performance is not so good as SSB or SSB+TRS.
We can go with option 1 since the target cell is measured less than 160ms ago. Note that some R15 maintenance CR are being discussed on this “160ms”. Probably we can borrow the conclusion here if we want to capture this in the reply.
Issue 1-1-2: If the answer to Issue 1-1-1 is Yes, how many temporary RS bursts are required for fine time tracking?
If the target cell is measured less than 160ms ago, we think 1 burst may be OK. However, we conservatively recommend two bursts.
Sub-topic 1-2: If SCell measurement cycle is larger than 160ms
Issue 1-2-1: whether temporary RS can be used for AGC?
Support option 1.
Issue 1-2-2: If the answer to Issue 1-2-1 is Yes, how many temporary RS bursts are required for AGC?
Support option 1. 1 burst for AGC is OK. Agree with QC that gap is needed between the burst for AGC and the bursts for T/F tracking.
Issue 1-2-3: whether temporary RS can be used for fine time tracking?
Similar comments as under issue 1-1-1. Difference is the target cell has not been measured recently. Time and frequency error is larger than that in issue 1-1-1. It is still doable, but performance degradation can be expected. We prefer option 2, i.e. adding some observation on performance. Unless we can agree with multiple bursts for T/F tracking.
Issue 1-2-4: If the answer to Issue 1-2-3 is Yes, how many temporary RS bursts/symbols are required for fine time tracking?
According to RAN1 working assumption:
· 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
we think 1 burst can work. But multiple bursts can improve performance.
Issue 1-2-5: Whether and how much minimum gap between the RS symbol(s) for AGC and the RS symbols for time/frequency acquisition should to be considered to account for UE AGC application time delay?
Support option 1. Some gap is needed. Length can be further discussed.

	vivo
	Sub-topic 1-1: If SCell measurement cycle is equal to or smaller than 160ms
Issue 1-1-1: whether temporary RS can be used for fine time tracking?
Option 1. 
The performance of temporary TRS for fine timing tracking depending on configuration of temporary TRS. With proper configuration, comparable performance with SSB based fine timing tracking can be achieved.
Issue 1-1-2: If the answer to Issue 1-1-1 is Yes, how many temporary RS bursts are required for fine time tracking?
Temporary RS bursts need to be clarified. What is the concept of one temporary RS burst? We think one instance of temporary RS is enough for fine timing tracking given enough REs in frequency domain, or in both frequency domain and time domain are configured,

Sub-topic 1-2: If SCell measurement cycle is larger than 160ms
Issue 1-2-1: whether temporary RS can be used for AGC?
Option 1.
Issue 1-2-2: If the answer to Issue 1-2-1 is Yes, how many temporary RS bursts are required for AGC?
Option 1
Since one SSB is used for AGC for this case, it is important that one temporary RS instance is used for AGC to reduce SCell activation time effectively. 
Issue 1-2-3: whether temporary RS can be used for fine time tracking?
Option 1.
Issue 1-2-4: If the answer to Issue 1-2-3 is Yes, how many temporary RS bursts/symbols are required for fine time tracking?
Option 1
Since one SSB is used for fine time tracking for this case, one instance of temporary RS should be used either given proper temporary RS are configured. 
Issue 1-2-5: Whether and how much minimum gap between the RS symbol(s) for AGC and the RS symbols for time/frequency acquisition should to be considered to account for UE AGC application time delay?
This needs further discussion based on feedback from companies. It is highly UE implementation relevant and may impact RAN1 design of temporary RS.

	OPPO
	Sub-topic 1-1: If SCell measurement cycle is equal to or smaller than 160ms
Issue 1-1-1: whether temporary RS can be used for fine time tracking?
Support option1. It is feasible that temporary RS（e.g, TRS）can be used for time/frequency tracking. And agree with QC that how much UE can benefit from temporary RS can depend on SNR level of the temporary RS.
Issue 1-1-2: If the answer to Issue 1-1-1 is Yes, how many temporary RS bursts are required for fine time tracking?
Support option 1. One burst is required.
Sub-topic 1-2: If SCell measurement cycle is larger than 160ms
Issue 1-2-1: whether temporary RS can be used for AGC?
Support option 1. 
Issue 1-2-2: If the answer to Issue 1-2-1 is Yes, how many temporary RS bursts are required for AGC?
Support option 1. 
Issue 1-2-3: whether temporary RS can be used for fine time tracking?
Support option 1. The same comments as sub-topic 1-1.
Issue 1-2-4: If the answer to Issue 1-2-3 is Yes, how many temporary RS bursts/symbols are required for fine time tracking?
Support option 1.  
Issue 1-2-5: Whether and how much minimum gap between the RS symbol(s) for AGC and the RS symbols for time/frequency acquisition should to be considered to account for UE AGC application time delay?
Agree to FFS on minimum gap.

	[bookmark: _Hlk62650383]Intel
	In general we would like to provide the below comments:
1. For activating intra-band contiguous CA SCell, the general assumption is that the UE uses the same set of resources for all the contiguous carriers. The UE is able to use target temporary RS for both AGC and fine T&F tracks. Cases like non-contiguous carrier and inter-band CA, FFS whether to consider RRM requirements for them.
2. When activating intra-band contiguous CA SCell, there is no explicit benefit provided from transmitting the temporary RS in activated serving cell also. UE is not using temporary RS signals outside the carrier to help AGC.
3. Little chance is that the network transmits large imbalance between intra-band CA carriers. The UE is not supposed to be required to consider such case according to RRM requirements.

	MTK
	Issue 1-1-1: whether temporary RS can be used for fine time tracking?
Our view is TRS might have better timing estimation performance. However, more samples are needed because UE has to obtain the ACG gain value in the first sample, then it can perform the fine timing tracking when the next TRS comes. 
Issue 1-1-2: If the answer to Issue 1-1-1 is Yes, how many temporary RS bursts are required for fine time tracking?
As we mentioned in issue 1-1-1, at least 2 TRS bursts is needed. 
If SSS/PSS sequence are used as the temporary RS, then only 1 temporary RS burst is needed because UE already knows the AGC gain before it conduct the fine timing tracking. 
Issue 1-2-1: whether temporary RS can be used for AGC?
It is possible.
If it is TRS/CRS-based temporary RS, then UE might need to know the power level different between SSS and TRS/CRS.
If it is SSS/PSS -based temporary RS, then UE can estimate the AGC directly without any other indicator sent from Network.
Issue 1-2-2: If the answer to Issue 1-2-1 is Yes, how many temporary RS bursts are required for AGC?
If it is SSS/PSS -based temporary RS, according to previous RAN4 agreement it needs 2 RS bursts for unknown cell, 1 RS burst for the known cell when SCell measurement cycle  >160ms, and 0 RS burst for the known cell when SCell measurement cycle  <=160ms.
If it is TRS/CRS-based temporary RS, we think conclusions for SSS/PSS -based temporary RS can also be applied.

Issue 1-2-3: whether temporary RS can be used for fine time tracking?
Same reply as Issue 1-2-1. 

Issue 1-2-4: If the answer to Issue 1-2-3 is Yes, how many temporary RS bursts/symbols are required for fine time tracking?
Same reply as Issue 1-2-2. 
Issue 1-2-5: Whether and how much minimum gap between the RS symbol(s) for AGC and the RS symbols for time/frequency acquisition should to be considered to account for UE AGC application time delay?
Need further evaluation. We think it will depend on the RS type. 


 
Sub-topic 2: SCell being activated is unknown and belongs to FR1
	Company
	Comments

	Huawei
	Issue 2-1: whether temporary RS can be used for fine timing tracking?
Support option 1. In Scell unknown scenario, UE first need to perform PSS/SSS detection. After that the coarse timing is acquired. It means that the timing accuray is within 1CP. Temprary RS based fine timing tracking can be performed.

Issue 2-2: If the answer to Issue 2-1 is Yes, how many temporary RS bursts are required for fine timing tracking?
Support option 1. In R15 Tactivation_time is TFirstSSB_MAX + TSMTC_MAX + 2*Trs + 5ms where 2 SSB bursts for AGC, one for cell detection and one for fine timing. The similar rule is applied for temporary RS based fine time tracking.

Issue 2-3: whether temporary RS can be used for AGC?
Support option 1. Several cases need to be discussed separately:
· Case1： intra-band CA
· Case 1a: when the power difference between SCell being activated and activated serving cells is less than a threshold
The AGC gain for activated serving cell can be reused for the SCell being activated. Thus in case 1a, AGC adjustment can be skipped.
· Case 1b: when the power difference between SCell being activated and activated serving cells is larger than a threshold
For intra-band continuous CA, MRTD is 260ns which is far smaller than CP. Thus the coarse timing of SCell being activated can be based on PCell. In this case, UE can correctly detect temporary RS and perform AGC adjustment accordingly.
For intra-band non-continuous CA, MRTD is 3us which is larger than CP length when SCS is 30kHz. Moreover as the SCell being activated has not be identified by UE, there is no any timing information of the SCell. Thus it is not possible for the SCell to reuse the timing of PCell. In other words, UE can not correctly detect temporary RS. Then AGC adjustment shall be based on SSB. Of course, if the coarse timing can be obtained (e.g., network can guarantee small time difference even in intra-band non-continuous CA), AGC can still be performed based on temporary RS.
· Case2： inter-band CA
The situation of inter-band CA is similar as intra-frequency non-continuous CA as MRTD=33us and the SCell being activated is unknown to UE. Thus UE shall perform AGC adjustment based on SSB.

Issue 2-4: If the answer to Issue 2-3 is “Yes” or “Yes for partial cases”, how many temporary RS bursts are required for AGC?
Support option 1.

	Ericsson
	Issue 2-1: whether temporary RS can be used for fine timing tracking?
Cell detection still needs SSBs. After cell detection TRS can likely be used for fine time tuning.
Issue 2-2: If the answer to Issue 2-1 is Yes, how many temporary RS bursts are required for fine timing tracking?
What is an RS burst in this context? Two OFDM symbols per slot, in two adjacent slots? Number of RS bursts would depend on the achievable time tracking performance. RS also would need to be used for AFC etc.
[HW]: In the incoming LS, a burst of temporary RS is notated as in S5.1.6.1.1 of TS 38.214: for FR1 is “2-slot with four CSI-RSs resources (4 samples)” . However it seems there is different view from companies. With this clarification, what’s view from Ericsson?

Issue 2-3: whether temporary RS can be used for AGC?
For this scenario it is bit more unclear how they can be utilized. It would need some more analysis. It depends also on how related power measurements are carried out – can one reuse same algorithms running in the radio as used today, etc.  
Issue 2-4: If the answer to Issue 2-3 is “Yes” or “Yes for partial cases”, how many temporary RS bursts are required for AGC?
Need more investigation. 

	Qualcomm
	Issue 2-1: whether temporary RS can be used for fine timing tracking?
Close to Option 2. For unknown to-be-activated SCell scenario, there will be more aspects that should be addressed before answering the question, e.g. QCL association between SSB and temporary RS. This can be typically done after L1-RSRP report even for FR1 (this is mistakenly missing in the current spec though). Therefore, we don’t expect a meaningful gain for the unknown SCell scenario even for FR1.
Issue 2-2: If the answer to Issue 2-1 is Yes, how many temporary RS bursts are required for fine timing tracking?
The question should be “when” and “based on what QCL association”.
Issue 2-3: whether temporary RS can be used for AGC?
On top of the comments provided in Issue 2-1 and 2-2, we add more comments below:
(1)	coarse AGC based on temporary RS FDM’ed with unknown data is not feasible
(2)	exhaustive cell search based on temporary RS is not feasible
(3) fine AGC based on temporary RS can be feasible, however, the QCL association for the temporary RS should first be established. The use case where we can assume a specific QCL relation between temporary RS and SSB is very limited. 
Issue 2-4: If the answer to Issue 2-3 is “Yes” or “Yes for partial cases”, how many temporary RS bursts are required for AGC?
Again, the question should be “when” and “based on what QCL association”. And as there should be two SSBs for coarse AGC and cell search prior to temporary RS for fine AGC, we don’t think it is a practically relevant scenario where we want to make it fast. In other words, even with the help of temporary RS, the latency is still very large.

	Apple
	Issue 2-1: whether temporary RS can be used for fine timing tracking?
We don’t encourage using temporary RS for unknown case. Cell search has to be done based on SSB. There is chance that UE can successfully detect the target cell in the first SMTC (better than minimum RRM requirements). But network has no idea. To serve this UE with TRS, network may need to transmit TRS after the first SMTC. However, it could still possible that UE fails to detect target cell in the first SMTC. Thus there is waste of resource for the first TRS transmission. 
On the other hand, network downlink beamforming is possible in FR1. Without UE measurement report, network may have no idea how to configure TRS (associated to which SSB). 
Issue 2-2: If the answer to Issue 2-1 is Yes, how many temporary RS bursts are required for fine timing tracking?
We don’t expect using temporary RS for unknown case.
Issue 2-3: whether temporary RS can be used for AGC?
We don’t expect using temporary RS for unknown case.
Issue 2-4: If the answer to Issue 2-3 is “Yes” or “Yes for partial cases”, how many temporary RS bursts are required for AGC?
We don’t expect using temporary RS for unknown case.


	vivo
	Issue 2-1: whether temporary RS can be used for fine timing tracking?
Temporary RS can be used for fine timing tracking after cell search for coarse timing acquisition based on SSB.
Issue 2-2: If the answer to Issue 2-1 is Yes, how many temporary RS bursts are required for fine timing tracking?
One temporary RS instance is enough for fine timing tracking, similar to known SCell activation.
Issue 2-3: whether temporary RS can be used for AGC?
After coarse timing acquisition based on SSB, it is feasible to use temporary RS for AGC. We don’t think everything should be based on temporary RS.  
Issue 2-4: If the answer to Issue 2-3 is “Yes” or “Yes for partial cases”, how many temporary RS bursts are required for AGC?
This needs further discussion. Whether coarse AGC and fine AGC are needed. Whether both of them should be based on temporary RS.

	OPPO
	Issue 2-1: whether temporary RS can be used for fine timing tracking?
Support option 1. For unknown Scell, TRS most likely can be used after UE has good knowledge already of the coarse timing. It is feasible to use temporary RS for fine timing tracking, and how much improvement can be further studied.
Issue 2-2: If the answer to Issue 2-1 is Yes, how many temporary RS bursts are required for fine timing tracking?
Support option 1. 
Issue 2-3: whether temporary RS can be used for AGC?
SSB is usually used for acquiring coarse timing, along with AGC adjustment. Slightly agree with option 1 for analysis case by case. Somehow it depends on UE implementation. At least for some cases temporary RS is allowed for AGC. 
Issue 2-4: If the answer to Issue 2-3 is “Yes” or “Yes for partial cases”, how many temporary RS bursts are required for AGC?
Support 2 bursts for the certain case in option 1. But also share the similar concerns as QC’s, whether this is a common case, and how much improvement can be achieved if SSBs for coarse timing could not be skipped.

	MTK
	Issue 2-1: whether temporary RS can be used for fine timing tracking?
We share the same view with Ericsson. Cell detection still needs SSBs. After cell detection TRS can likely be used for fine time tuning.
Issue 2-2: If the answer to Issue 2-1 is Yes, how many temporary RS bursts are required for fine timing tracking?
· If it is TRS/CRS-based temporary RS, 
· If UE is indicated the power level different between SSS and TRS/CRS. Only 1 temporary RS burst is enough
· If UE isn’t indicated the power level different between SSS and TRS/CRS. 2 temporary RS bursts are needed. One for AGC and one for fine timing.
· If it is SSS/PSS -based temporary RS, then 1 temporary RS burst is enough

Issue 2-3: whether temporary RS can be used for AGC?
It is possible.
If it is TRS/CRS-based temporary RS, then UE might need to know the power level different between SSS and TRS/CRS.
If it is SSS/PSS -based temporary RS, then UE can estimate the AGC directly without any other indicator sent from Network.

Issue 2-4: If the answer to Issue 2-3 is “Yes” or “Yes for partial cases”, how many temporary RS bursts are required for AGC?
Need to consider whether temporary RS come first or SSB come first.




Sub-topic 3: SCell being activated belongs to FR2
	Company
	Comments

	Huawei
	Issue 3-1: If there is at least one active serving cell on that FR2 band and SMTC is provided, whether temporary RS can be used for fine timing tracking?
Support option 1.  UE can acquire the coarse timing based on the active serving cell. Afterwards UE can perform temporary RS based fine time tracking directly.

Issue 3-2: If the answer to Issue 3-1 is Yes, how many temporary RS bursts are required for fine timing tracking? 
Support option 1. In R15, activation time is TfirstSSB +5ms. Only fine timing with 1 SSB burst is needed for this case.

Issue 3-3: If target SCell is known to UE and no active serving cell on that FR2 band, whether temporary RS can be used for fine timing tracking?
Support Option 1. As target SCell is known, UE already acquired the coarse timing. Afterwards UE can perform temporary RS based fine time tracking directly.

Issue 3-4: If the answer to Issue 3-3 is Yes, how many temporary RS bursts are required for fine timing tracking?
Support option 1.

Issue 3-5: If the SCell being activated is unknown and belongs to FR2 and if there is no active serving cell on that FR2 band, whether temporary RS can be used for AGC?
Support option 1.
In this case UE needs to perform AGC adjustment and cell detection firstly. In FR2 UE shall perform RX beam sweeping, accordingly network shall transmit multiple consecutive beams (may be up to dozens of beams) in a periodic-like manner. We don’t think temporary RS is suitable for consecutive transmission. In our understanding, temporary RS is temporary. And as the bandwidth of temporary RS is large, consecutive transmission will increase payload. Meanwhile the motivation of introducing temporary RS is not for beam management. Thus temporary RS based AGC adjustment may not be such appropriate.

Issue 3-6: If the answer to Issue 3-5 is Yes, how many temporary RS bursts are required for AGC?
No

Issue 3-7: If the SCell being activated is unknown and belongs to FR2 and if there is no active serving cell on that FR2 band, whether temporary RS can be used for fine timing tracking?
Support option 1.
After AGC adjustment, cell detection, L1-RSRP measurement and reporting, the best RX beam is determined. Afterwards fine timing doesn’t need RX beam sweeping. As the coarse timing is acquired through cell detection, the temporary RS can be correctly detected. Then temporary RS based time/frequency tracking can be performed.
Issue 3-8: If the answer to Issue 3-7 is Yes, how many temporary RS bursts are required for fine timing tracking?
Support option 1. As R15 one SSB burst is needed for fine time tracking. Same principle is applied for temporary RS.

	Ericsson
	Issue 3-1: If there is at least one active serving cell on that FR2 band and SMTC is provided, whether temporary RS can be used for fine timing tracking?
For FR2 with 260ns MRTD, TRS can likely be used for the fine time tracking.
Issue 3-2: If the answer to Issue 3-1 is Yes, how many temporary RS bursts are required for fine timing tracking?
What is an RS burst in this context? Two OFDM symbols per slot, in two adjacent slots? Number of RS bursts would depend on the achievable time tracking performance.
Issue 3-3: If target SCell is known to UE and no active serving cell on that FR2 band, whether temporary RS can be used for fine timing tracking?
This might need to be looked into further since in earlier discussions (related to SCell activation on multiple CCs at RAN#93) it has been assumed that UE needs cell detection hardware for timing aquisition when timing error is larger than somewhere in the range 260ns to 3us. Since TRS are distributed in a different way than PSS/SSS, it might not be possible to reuse cell detection hardware for timing acquisition (e.g. matched filtering). For this case the timing error might be larger than 260ns due to drift etc since last measurement on the carrier, e.g. close to the time period in the known cell condition.  
Issue 3-4: If the answer to Issue 3-3 is Yes, how many temporary RS bursts are required for fine timing tracking?
Number of RS bursts would depend on the achievable time tracking performance, as well as on how a RS burst is defined.
Issue 3-5: If the SCell being activated is unknown and belongs to FR2 and if there is no active serving cell on that FR2 band, whether temporary RS can be used for AGC?
It is likely that TRS can be used for gain setting and AGC. It depends a bit on the density, and where the processing is carried out (radio or baseband). 
Issue 3-6: If the answer to Issue 3-5 is Yes, how many temporary RS bursts are required for AGC?
Need more investigation. 
Issue 3-7: If the SCell being activated is unknown and belongs to FR2 and if there is no active serving cell on that FR2 band, whether temporary RS can be used for fine timing tracking?
Once the cell has been detected (based on SSB and beamsweeping) it is not much different from activation of known cell. Since the (coarse) timing estimate will be recent, it is likely that TRS can be used (less than 260ns residual timing error can be assumed after the cell detection).
Issue 3-8: If the answer to Issue 3-7 is Yes, how many temporary RS bursts are required for fine timing tracking?
Number of RS bursts would depend on the achievable time tracking performance, as well as on how a RS burst is defined.

	Qualcomm
	Issue 3-1: If there is at least one active serving cell on that FR2 band and SMTC is provided, whether temporary RS can be used for fine timing tracking?
Option 1.
Issue 3-2: If the answer to Issue 3-1 is Yes, how many temporary RS bursts are required for fine timing tracking?
Option 1. Just to clarify the question of Issue 3-2, it should include fine frequency tracking as well as timing. A similar wording update applies to other similar issue items.
[Hw]: Thanks for the clarification. “time/frequency tracking” is used in RAN1 incoming LS. While in TS38.133, “fine timing” is used. Anyway, we all know UE will perform time and frequency tracking.
Issue 3-3: If target SCell is known to UE and no active serving cell on that FR2 band, whether temporary RS can be used for fine timing tracking?
Option 1. And the same comment as above.
Issue 3-4: If the answer to Issue 3-3 is Yes, how many temporary RS bursts are required for fine timing tracking?
Option 1.
Issue 3-5: If the SCell being activated is unknown and belongs to FR2 and if there is no active serving cell on that FR2 band, whether temporary RS can be used for AGC?
Option 1. Almost the same comment as ours provided in Sub-topic 2.
Issue 3-6: If the answer to Issue 3-5 is Yes, how many temporary RS bursts are required for AGC?
Not feasible.
Issue 3-7: If the SCell being activated is unknown and belongs to FR2 and if there is no active serving cell on that FR2 band, whether temporary RS can be used for fine timing tracking?
Technically feasible. However, as mentioned in Sub-topic 2, there will be a bunch of procedures before this, hence, not practically meaningful.
Issue 3-8: If the answer to Issue 3-7 is Yes, how many temporary RS bursts are required for fine timing tracking?
-

	Apple
	Issue 3-1: If there is at least one active serving cell on that FR2 band and SMTC is provided, whether temporary RS can be used for fine timing tracking?
Same comments as under issue 1-1-1
Issue 3-2: If the answer to Issue 3-1 is Yes, how many temporary RS bursts are required for fine timing tracking?
According to RAN1 working assumption:
· 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
we think at least 1 burst is needed for “2-slot with four CSI-RSs resources (4 samples)”. But for “1-slot with two CSI-RSs resources (2 samples)”, we need at least 2 bursts. If UE is provided with more bursts, performance can be improved.
Issue 3-3: If target SCell is known to UE and no active serving cell on that FR2 band, whether temporary RS can be used for fine timing tracking?
Same comments as under issue 1-1-1
Issue 3-4: If the answer to Issue 3-3 is Yes, how many temporary RS bursts are required for fine timing tracking?
Same comments as under issue 3-2.
Issue 3-5: If the SCell being activated is unknown and belongs to FR2 and if there is no active serving cell on that FR2 band, whether temporary RS can be used for AGC?
This is worse than FR1 unknown cell. No gain is observed by using temporary RS.
Issue 3-6: If the answer to Issue 3-5 is Yes, how many temporary RS bursts are required for AGC?
Same as issue 3-5.
Issue 3-7: If the SCell being activated is unknown and belongs to FR2 and if there is no active serving cell on that FR2 band, whether temporary RS can be used for fine timing tracking?
Same as issue 3-5.
Issue 3-8: If the answer to Issue 3-7 is Yes, how many temporary RS bursts are required for fine timing tracking?
Same as issue 3-5.

	vivo
	Issue 3-1: If there is at least one active serving cell on that FR2 band and SMTC is provided, whether temporary RS can be used for fine timing tracking?
Option 1.
Issue 3-2: If the answer to Issue 3-1 is Yes, how many temporary RS bursts are required for fine timing tracking?
One temporary RS instance would be enough given proper temporary TRS configuration.
[bookmark: _Hlk62638502]Issue 3-3: If target SCell is known to UE and no active serving cell on that FR2 band, whether temporary RS can be used for fine timing tracking?
Option 1 
Issue 3-4: If the answer to Issue 3-3 is Yes, how many temporary RS bursts are required for fine timing tracking?
One temporary RS instance would be enough given proper temporary TRS configuration.
Issue 3-5: If the SCell being activated is unknown and belongs to FR2 and if there is no active serving cell on that FR2 band, whether temporary RS can be used for AGC?
It is possible that temporary RS can be used for AGC if coarse timing acquisition has been done based on SSB and QCL information are known. But the reduction of SCell activation time by temporary RS in this case are minor due to long time for beam sweeping and uncertainty time. We don’t see much benefit to enhance SCell activation time in this case. 
Issue 3-6: If the answer to Issue 3-5 is Yes, how many temporary RS bursts are required for AGC?
Study benefit of temporary RS in this case first. 
Issue 3-7: If the SCell being activated is unknown and belongs to FR2 and if there is no active serving cell on that FR2 band, whether temporary RS can be used for fine timing tracking?
It is possible that temporary RS can be used for fine timing tracking if coarse timing acquisition has been done based on SSB and QCL information are known. But the reduction of SCell activation time by temporary RS in this case are minor due to long time for beam sweeping and uncertainty time. We don’t see much benefit to enhance SCell activation time in this case.
Issue 3-8: If the answer to Issue 3-7 is Yes, how many temporary RS bursts are required for fine timing tracking?
Study benefit of temporary RS in this case first.

	OPPO
	Issue 3-1: If there is at least one active serving cell on that FR2 band and SMTC is provided, whether temporary RS can be used for fine timing tracking?
Option 1.
Issue 3-2: If the answer to Issue 3-1 is Yes, how many temporary RS bursts are required for fine timing tracking?
Option 1. 
Issue 3-3: If target SCell is known to UE and no active serving cell on that FR2 band, whether temporary RS can be used for fine timing tracking?
Option 1.
Issue 3-4: If the answer to Issue 3-3 is Yes, how many temporary RS bursts are required for fine timing tracking?
Option 1.
Issue 3-5: If the SCell being activated is unknown and belongs to FR2 and if there is no active serving cell on that FR2 band, whether temporary RS can be used for AGC?
We understand SSB is usually assumed to be good at coarse AGC and timing. But we still think temporary RS may be feasible as well, which should be related to the exact structure design of this temporary RS. It is suggested that RAN4 can further evaluate it considering all possible RAN1 design of temporary RS.
Issue 3-6: If the answer to Issue 3-5 is Yes, how many temporary RS bursts are required for AGC?
Depending on issue 3-5.
Issue 3-7: If the SCell being activated is unknown and belongs to FR2 and if there is no active serving cell on that FR2 band, whether temporary RS can be used for fine timing tracking?
Option 1.
Issue 3-8: If the answer to Issue 3-7 is Yes, how many temporary RS bursts are required for fine timing tracking?
At least 1 burst.

	MTK
	Issue 3-1: If there is at least one active serving cell on that FR2 band and SMTC is provided, whether temporary RS can be used for fine timing tracking?
Yes.
Issue 3-2: If the answer to Issue 3-1 is Yes, how many temporary RS bursts are required for fine timing tracking?
If it is TRS/CRS-based temporary RS, at least 2 TRS bursts is needed. 
If it is SSS/PSS -based temporary RS, then only 1 temporary RS burst is needed because UE already knows the AGC gain before it conduct the fine timing tracking.
Issue 3-3: If target SCell is known to UE and no active serving cell on that FR2 band, whether temporary RS can be used for fine timing tracking?
Yes.
Issue 3-4: If the answer to Issue 3-3 is Yes, how many temporary RS bursts are required for fine timing tracking?
If it is TRS/CRS-based temporary RS, at least 2 TRS bursts is needed. 
If it is SSS/PSS -based temporary RS, then only 1 temporary RS burst is needed because UE already knows the AGC gain before it conduct the fine timing tracking.
Issue 3-5: If the SCell being activated is unknown and belongs to FR2 and if there is no active serving cell on that FR2 band, whether temporary RS can be used for AGC?
Yes
Issue 3-6: If the answer to Issue 3-5 is Yes, how many temporary RS bursts are required for AGC?
Need more investigation. 
Issue 3-7: If the SCell being activated is unknown and belongs to FR2 and if there is no active serving cell on that FR2 band, whether temporary RS can be used for fine timing tracking?
Yes
Issue 3-8: If the answer to Issue 3-7 is Yes, how many temporary RS bursts are required for fine timing tracking?
If it is TRS/CRS-based temporary RS, at least 2 TRS bursts is needed. 
If it is SSS/PSS -based temporary RS, then only 1 temporary RS burst is needed because UE already knows the AGC gain before it conduct the fine timing tracking.




Sub-topic 4: Answers to Q2
	Company
	Comments

	Huawei
	Issue 4-1: answers to Q2.
Support option 1. For AGC based on temporary RS, it is not realistic to request temporary RS on other activated serving cells. Alternative is AGC adjustment is performed on the occasion when temporary RS on the SCell and SSB burst on active serving cells are transmitted in the same slot. However this will restrict temporary RS within SMTC and the gain of reduction SCell activation delay is not foreseen. In our understanding, AGC adjustment can be performed on its own frequency without considering other RS on other activated serving cells in the same band.

	Ericsson
	Issue 4-1: answers to Q2.
This may need to be looked into further. Any existing requirement with TFirstSSB_MAX or TSMTC_MAX is assuming that RSs are to be present on the intra-band serving cells too. If we can change this assumption it would be good, but then we shall consider doing so also for SSB-based SCell activation procedures. 

	Qualcomm
	Issue 4-1: answers to Q2.
Option 3. The answer should be based on the legacy RRM spec. In order to partially address HW’s concern, we can tweak Option 3 as follows:
“UE expects another RS and/or SSB (burst) is also transmitted on the other activated serving cell, having all the RSs time-aligned within MTRD requirement for intra-band CA”
If this modification is acceptable, we are open to working on a better wording.

	Apple
	Issue 4-1: answers to Q2.
We don’t think the assumptions in R15/R16 need to be updated. The update proposed by QC looks good to us.

	vivo
	Issue 4-1: answers to Q2.
For SSB based AGC, it is requested that SSBs are transmitted on the same slot on SCell to be activated and other active activated serving cells for intra-band CA. This is to ensure proper gain setting for the whole bandwidth. Same logic would be used for temporary RS for AGC for intra-band CA. So, if this is not possible for temporary RS, then feasibility of temporary RS in this case needs further study.

	OPPO
	Issue 4-1: answers to Q2.
Support option 1. Independent AGC adjustment should be assumed for temporary RS, which would be not similar to SSB.

	Intel
	When activating intra-band contiguous CA SCell, there is no explicit benefit provided from transmitting the temporary RS in activated serving cell also. UE is not using temporary RS signals outside the carrier to help AGC.

	MTK
	Issue 4-1: answers to Q2.
In FR2, we support QC.
In FR1, we support option 2.



Sub-topic 5: Answers to Q3
	Company
	Comments

	Huawei
	Issue 5-1: 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?
Support option 1. The reduction degree is different in different cases. However at least the fine timing in all cases can be performed based on temporary RS. For the cases where AGC can also be based on Temporary RS, more delay reduction is foreseen.

Issue 5-2: Are there any suggested changes from RAN4 perspective?


	Ericsson
	Issue 5-1: 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?
This needs further checking, particularly with respect to whether the signal needs to be usable also for detection based on cell detection hardware (e.g. matched filtering).
Issue 5-2: Are there any suggested changes from RAN4 perspective?
Cannot tell at this point. It depends on whether UE can run control loops using TRS with initial timing error larger than +/-260ns (when otherwise SSB synchonization with cell detection hardware has been assumed). If not feasible, then different TRS design may be considered (e.g. something that can be used for matched filtering using the cell detection  hardware)
Chipset vendors to confirm.

	Qualcomm
	Issue 5-1: 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?
We want answer to be more specific. It doesn’t seem there is any different view on Option 1A, whereas Option 1 looks a bit open-ended.
Issue 5-2: Are there any suggested changes from RAN4 perspective?
Both Option 1 and Option 2. Also kindly ask moderator to consider adding the following aspect.
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.
For the question from Ericsson, QC confirms that is feasible. There can be different views on up to how much timing error UE can cope with using TRS though.

	Apple
	Issue 5-1: 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?
Support option 1.
Issue 5-2: Are there any suggested changes from RAN4 perspective?
Support QC on that we need to mention some gap between RS for AGC and RS for T/F tracking.
For option 1 and 2 on the table, we agree with the observation from QC. But we would like to check with QC what is expectation by mentioning these two aspects in the LS.

	vivo
	Issue 5-1: 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?
This depends on performance of AGC and fine timing tracking based on temporary RS. More input is needed.
Issue 5-2: Are there any suggested changes from RAN4 perspective?
For option 2 it seems more RAN4 relevant as it is based on performance of temporary RS for AGC and fine timing tracking.

	OPPO
	Issue 5-1: 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?
Fine with option 1/1a. At least for FR1 case, RAN4 can achieve positive answer firstly, not precluding other cases.
Issue 5-2: Are there any suggested changes from RAN4 perspective?
Support option 2. As commented above, how much improvement UE can achieve from temporary RS depends on SNR of the temporary RS.

	MTK
	Issue 5-1: 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?
Support option 1. 
Issue 5-2: Are there any suggested changes from RAN4 perspective?
For TRS/CSI-RS based temporary RS, maximum allowed activation delay can be reduced but the improvement is limited. Considering that cell detection still needs SSBs. If SSS/PSS based temporary RS can be provided, the improvement will be more significant.




CRs/TPs comments collection
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Summary for 1st round 
Open issues 
Moderator’s clarification: This thread aims to discuss and reply the incoming LS from RAN1 [R1-2009798]. In the incoming LS appendix, R15/16 TRS structure is RAN1 working assumption. Therefore in the following discussion we focus on the TRS based temporary RS rather than other RS type (e.g. SSB based temporary RS).
	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



	
	Status summary 

	
	Sub-topic 1: SCell being activated is known and belongs to FR1

	Sub-topic#1
	Sub-topic 1-1: If SCell measurement cycle is equal to or smaller than 160ms
Issue 1-1-1: whether temporary RS can be used for fine time tracking?
7 companies all support option 1.
Tentative agreements:
Option 1: Yes.
Recommendations for 2nd round:
Consensus is reached and no need to discuss in the 2nd round.
Issue 1-1-2: If the answer to Issue 1-1-1 is Yes, how many temporary RS bursts are required for fine time tracking?
Two companies require to clarify “temporary RS burst”. In the incoming LS[R1-2009798]
	· 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


With the above clarification, we expect companies have the same understanding on the burst definition. As 1slot is for FR2 rather than FR1, we would like to further check Qualcomm’s view.
Tentative agreements:
Candidate options:
· Option 1(Huawei, Apple, OPPO):1 burst (2-slot with four CSI-RSs resources)
· Option 2(Qualcomm): 1burst (1-slot)
· Option 3 (MTK, Apple): 2 bursts
Recommendations for 2nd round:
Further discussion
Sub-topic 1-2: If SCell measurement cycle is larger than 160ms
Issue 1-2-1: whether temporary RS can be used for AGC?
7 companies all support option 1.
Tentative agreements:
Option 1: Yes.
Recommendations for 2nd round:
Consensus is reached and no need to discuss in the 2nd round.

Issue 1-2-2: If the answer to Issue 1-2-1 is Yes, how many temporary RS bursts are required for AGC?
We would like to make some clarifications: 
- Clarification on “temporary RS burst” is the same as issue 1-1-2.
- Companies suggests to take gap between temporary RS symbols for AGC and time/frequency tracking into account. The gap issue is discussed in issue 1-2-5. To simplify discussion, we suggest this issue focus on the number of RS bursts required for AGC only. When it has conclusion of the gap issue, we can further discuss how to make all the factors together. 
- Qualcomm support option 1 (1 burst). We guess Qualcomm means 1 slot (the same as issue 1-1-2). If any misunderstanding, please correct us.
Tentative agreements:
Candidate options:
· Option 1(Huawei, Apple, Vivo, OPPO, MTK):1 burst (2-slot with four CSI-RSs resources)
· Option 2(Qualcomm): 1burst (1-slot)
Recommendations for 2nd round:
Further discussion

Issue 1-2-3: whether temporary RS can be used for fine time tracking?
Tentative agreements:
Candidate options:
During 1st round discussion, the views from companies are listed as below. Although multiple bursts are request of option 1a, it also agrees that it is feasible to use temporary RS for fine time tracking. The temporary RS number is discussed in issue 1-2-4.
· Option 1(OPPO, Qualcomm, Huawei, Vivo, MTK, Ericsson): Yes
· Option 1a (Apple): Yes, and multiple bursts is required otherwise performance degradation is expected.
· Option 3(Ericsson): No
Tentative agreements:
Moderator would like to conclude: the answer to issue 1-2-3 is yes.
Candidate options:
Recommendations for 2nd round:	
No fFurther discussion

Issue 1-2-4: If the answer to Issue 1-2-3 is Yes, how many temporary RS bursts/symbols are required for fine time tracking?
Tentative agreements:
Candidate options:
· Option 1(Huawei, OPPO, Vivo, MTK):1 burst (2-slot with four CSI-RSs resources)
· Option 2(Qualcomm): 1burst (1-slot with 2 RS symbols)
· Option 3 (Apple): 2 bursts
Recommendations for 2nd round:
Further discussion

Issue 1-2-5: Whether and how much minimum gap between the RS symbol(s) for AGC and the RS symbols for time/frequency acquisition should to be considered to account for UE AGC application time delay?
Tentative agreements:
Candidate options:
· Option 1(Qualcomm, Huawei, Apple): Yes, need to be considered 
· Option 2(Ericsson, vivo, OPPO, MTK): FFS
Recommendations for 2nd round:
Further discussion

	
	Sub-topic#2: SCell being activated is unknown and belongs to FR1

	Sub-topic#2
	Issue 2-1: whether temporary RS can be used for fine timing tracking? Or under which condition it can be used ?
Tentative agreements:
Candidate options:
· Option 1(Huawei, Ericsson, vivo, OPPO, MTK): Yes
· Option 2(Apple): No
· Option 3(Qualcomm): more aspects that should be addressed (e.g. QCL association between SSB and temporary RS) and don’t expect a meaningful gain
Recommendations for 2nd round:
Further discussion
Issue 2-2: If the answer to Issue 2-1 is Yes, how many temporary RS bursts are required for fine timing tracking? 
Tentative agreements:
Candidate options:
· Option 1(Huawei, vivo, OPPO):1 burst (2-slot with four CSI-RSs resources)
· Option 2(MTK)：
•	If it is TRS/CRS-based temporary RS, 
If UE is indicated the power level different between SSS and TRS/CRS. Only 1 temporary RS burst is enough
If UE isn’t indicated the power level different between SSS and TRS/CRS. 2 temporary RS bursts are needed. One for AGC and one for fine timing.
Recommendations for 2nd round:
Further discussion

Issue 2-3: whether temporary RS can be used for AGC? Or under which condition it can be used ?
Tentative agreements:
Candidate options:
· Option 1(Huawei):
-if the power imbalance between the SCell and activated serving cells in the same band is less than a threshold, no AGC is required.
- if the power imbalance between the SCell and activated serving cells in the same band is larger than a threshold, 
· For intra-band continuous CA, UE can perform AGC adjustment based on temporary RS. 
· For intra-band non-continuous CA, UE shall perform AGC adjustment based on SSB as the coarse timing is not obtained.
· For inter-band non-continuous CA, UE shall perform AGC adjustment based on SSB as the coarse timing is not obtained. 
· Option 1b (OPPO): At least for some cases temporary RS is allowed for AGC.
· Option 1c (MTK): UE might need to know the power level different between SSS and TRS/CRS.
· Option 2 (Apple): No. Don’t expect using temporary RS for unknown case.
· Option 3 (Qualcomm)：
- coarse AGC based on temporary RS FDM’ed with unknown data is not feasible
- exhaustive cell search based on temporary RS is not feasible
- fine AGC based on temporary RS can be feasible, however, the QCL association for the temporary RS should first be established.
· Option 4(vivo): After coarse timing acquisition based on SSB, it is feasible to use temporary RS for AGC
· Option 5 (Intel): UE is not supposed to be required to consider large imbalance between intra-band CA carriers
Recommendations for 2nd round:
 Further discussion

Issue 2-4: If the answer to Issue 2-3 is “Yes” or “Yes for partial cases”, how many temporary RS bursts are required for AGC?
Tentative agreements:
Candidate options:
· Option 1(Huawei): two temporary RS bursts are required when SCell being activated is unknown in intra-band continuous CA FR1, and if the power imbalance between the SCell and activated serving cells in the same band is larger than a threshold.
· Option (OPPO): two temporary RS bursts are required
Recommendations for 2nd round:
Further discussion

	
	Sub-topic 3: SCell being activated belongs to FR2

	Sub-topic#3
	Issue 3-1: If there is at least one active serving cell on that FR2 band and SMTC is provided, whether temporary RS can be used for fine timing tracking?
7 companies all support option 1.
Tentative agreements:
Option 1: Yes. 
Recommendations for 2nd round:
Consensus is reached and no need to discuss in the 2nd round.

Issue 3-2: If the answer to Issue 3-1 is Yes, how many temporary RS bursts are required for fine timing tracking?
In the incoming LS[R1-2009798], the working assumption in RAN1 is as below
	· 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


With the above clarification, we expect companies have the same understanding on the burst definition. In the following candidate options, “1 burst” means it is “1-slot with 2 symbols” or “2-slot with 4 symbols”. Network decides the configurations.
Tentative agreements:
Candidate options:
· Option 1(Huawei, Qualcomm, vivo, OPPO): 1 burst (1-slot with 2 symbols or 2-slot with 4 symbols)
· Option 2(Apple): 1 burst for 2-slot with 4 symbols configuration; 2 bursts for 1-slot with 2 symbols configuration
· Option 3(MTK): 2 bursts
Recommendations for 2nd round:
Further discussion

Issue 3-3: If target SCell is known to UE and no active serving cell on that FR2 band, whether temporary RS can be used for fine timing tracking?
Tentative agreements:
Candidate options:
7 companies all support option 1.
· Option 1(Huawei, Qualcomm, Apple, vivo, OPPO, MTK, Ericsson): Yes
· Option 2(Ericsson): No
Tentative agreements:
Yes
Candidate options:
Recommendations for 2nd round:
No fFurther discussion

Issue 3-4: If the answer to Issue 3-3 is Yes, how many temporary RS bursts are required for fine timing tracking?
Tentative agreements:
Candidate options:
· Option 1(Huawei, Qualcomm, vivo, OPPO): 1 burst (1-slot with 2 symbols or 2-slot with 4 symbols)
· Option 2(Apple): 1 burst for 2-slot with 4 symbols configuration; 2 bursts for 1-slot with 2 symbols configuration
· Option 3(MTK): 2 bursts
Recommendations for 2nd round:
Further discussion

Issue 3-5: If the SCell being activated is unknown and belongs to FR2 and if there is no active serving cell on that FR2 band, whether temporary RS can be used for AGC?
Tentative agreements:
Candidate options:
· Option 1(Huawei, Qualcomm, Apple, vivo): may not
· Option 2 (Ericsson, OPPO, MTK): Yes
Recommendations for 2nd round:
Further discussion

Issue 3-6: If the answer to Issue 3-5 is Yes, how many temporary RS bursts are required for AGC?
Tentative agreements:
Candidate options:
· Option 1: FFS
Recommendations for 2nd round:
First conclude on issue 3-5.
Further discussion

Issue 3-7: If the SCell being activated is unknown and belongs to FR2 and if there is no active serving cell on that FR2 band, whether temporary RS can be used for fine timing tracking?
Tentative agreements:
Candidate options:
· Option 1(Huawei, Ericsson, OPPO, MTK): Yes
· Option2a (Apple, vivo): No gain 
· Option2b (Qualcomm): technically feasible, however more aspects that should be addressed (e.g. QCL association between SSB and temporary RS) and don’t expect a meaningful gain

Recommendations for 2nd round:
Further discussion

Issue 3-8: If the answer to Issue 3-7 is Yes, how many temporary RS bursts are required for fine timing tracking?
Tentative agreements:
Candidate options:
· Option 1(Huawei, vivo): 1 burst (1-slot with 2 symbols or 2-slot with 4 symbols)
· Option 2(MTK): 2 bursts
Recommendations for 2nd round:
Further discussion


	
	Sub-topic 4: Answers to Q2

	Sub-topic#4
	Issue 4-1: answers to Q2.
Most companies think Q2 is for the case that the SCell being activated is known and belongs to FR1 and the SCell measurement cycle is larger than 160ms.
Tentative agreements:
Candidate options:
· Option 1(Huawei, OPPO, Intel): UE does not require to receive another RS transmitted also on the other activated serving cell in the same band.
· Option2 (Qualcomm, Apple, vivo, MTK): UE expects another RS and/or SSB (burst) is also transmitted on the other activated serving cell, having all the RSs time-aligned within MTRD requirement for intra-band CA.
Recommendations for 2nd round:
Further discussion


	
	Sub-topic 5: Answers to Q3

	Sub-topic#5
	Issue 5-1: 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?
Tentative agreements:
Candidate options:
· Option 1(Apple, OPPO, Huawei, MTK): At least for some cases, temporary RS can provide reduction on maximum activation delay.
· Option 1A(Qualcomm, OPPO): for known SCell cases, temporary RS can provide reduction on maximum activation delay
· Option 2(Ericsson, vivo): needs further checking, e.g., whether the signal needs to be usable also for detection based on cell detection hardware (e.g. matched filtering); performance of AGC and fine timing tracking based on temporary RS
Recommendations for 2nd round:
Further discussion

Issue 5-2: Are there any suggested changes from RAN4 perspective?
Tentative agreements:
Candidate options:
- 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.
- 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.
- 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.
- whether the signal needs to be usable also for detection based on cell detection hardware 
-etc.
Recommendations for 2nd round:
This issue is very open, we suggest not to discuss this issue in the 2nd round. In this meeting, we focus on the concrete issues.



Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	Way Forward on temporary RS for efficient SCell activation in NR CA
	Huawei, HiSilicon





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Moderator’s clarification: This thread aims to discuss and reply the incoming LS from RAN1 [R1-2009798]. In the incoming LS appendix, R15/16 TRS structure is RAN1 working assumption. Therefore in the following discussion we focus on the TRS based temporary RS rather than other RS type (e.g. SSB based temporary RS).
· Sub-topic 1: SCell being activated is known and belongs to FR1
Sub-topic 1-1: If SCell measurement cycle is equal to or smaller than 160ms
Issue 1-1-2: How many temporary RS bursts are required for fine time tracking? (It is agreed in 1st round, the temporary RS can be used for fine time tracking)
Background
In the incoming LS [R1-2009798], a burst of temporary RS is notated as
	· 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


· Proposals
· Option 1(Huawei, Apple, OPPO):1 burst (2-slot with four CSI-RSs resources)
· Option 2(Qualcomm): 1burst (1-slot)
· Option 3 (MTK, Apple): 2 bursts

Sub-topic 1-2: If SCell measurement cycle is larger than 160ms
Issue 1-2-2: How many temporary RS bursts are required for AGC? (It is agreed in 1st round, the temporary RS can be used for AGC in this case)
· Proposals
· Option 1(Huawei, Apple, Vivo, OPPO, MTK):1 burst (2-slot with four CSI-RSs resources)
· Option 2(Qualcomm): 1burst (1-slot)
Issue 1-2-4: How many temporary RS bursts/symbols are required for fine time tracking? (It is agreed in 1st round, the temporary RS can be used for fine time tracking in this case)
· Proposals
· Option 1(Huawei, OPPO, Vivo, MTK):1 burst (2-slot with four CSI-RSs resources)
· Option 2(Qualcomm): 1burst (1-slot with 2 RS symbols)
· Option 3 (Apple): 2 bursts
Issue 1-2-5: Whether and how much minimum gap between the RS symbol(s) for AGC and the RS symbols for time/frequency acquisition should to be considered to account for UE AGC application time delay?
· Proposals
· Option 1(Qualcomm, Huawei, Apple): Yes, need to be considered 
· Option 2(Ericsson, vivo, OPPO, MTK): FFS

· Sub-topic#2: SCell being activated is unknown and belongs to FR1
Issue 2-1: whether temporary RS can be used for fine timing tracking? Or under which condition it can be used ?
· Proposals
· Option 1(Huawei, Ericsson, vivo, OPPO, MTK): Yes
· Option 2(Apple): No
· Option 3(Qualcomm): more aspects that should be addressed (e.g. QCL association between SSB and temporary RS) and don’t expect a meaningful gain
Issue 2-2: If the answer to Issue 2-1 is Yes, how many temporary RS bursts are required for fine timing tracking? 
· Proposals
· Option 1(Huawei, vivo, OPPO):1 burst (2-slot with four CSI-RSs resources)
· Option 2(MTK)：If it is TRS/CRS-based temporary RS, 
· If UE is indicated the power level different between SSS and TRS/CRS. Only 1 temporary RS burst is enough
· If UE isn’t indicated the power level different between SSS and TRS/CRS. 2 temporary RS bursts are needed. One for AGC and one for fine timing.
Issue 2-3: whether temporary RS can be used for AGC? Or under which condition it can be used ?
· Proposals
· Option 1(Huawei):
-if the power imbalance between the SCell and activated serving cells in the same band is less than a threshold, no AGC is required.
- if the power imbalance between the SCell and activated serving cells in the same band is larger than a threshold, 
· For intra-band continuous CA, UE can perform AGC adjustment based on temporary RS. 
· For intra-band non-continuous CA, UE shall perform AGC adjustment based on SSB as the coarse timing is not obtained.
· For inter-band non-continuous CA, UE shall perform AGC adjustment based on SSB as the coarse timing is not obtained. 
· Option 1b (OPPO): At least for some cases temporary RS is allowed for AGC.
· Option 1c (MTK): UE might need to know the power level different between SSS and TRS/CRS.
· Option 2 (Apple): No. Don’t expect using temporary RS for unknown case.
· Option 3 (Qualcomm)：
- coarse AGC based on temporary RS FDM’ed with unknown data is not feasible
- exhaustive cell search based on temporary RS is not feasible
- fine AGC based on temporary RS can be feasible, however, the QCL association for the temporary RS should first be established.
· Option 4(vivo): After coarse timing acquisition based on SSB, it is feasible to use temporary RS for AGC
· Option 5 (Intel): UE is not supposed to be required to consider large imbalance between intra-band CA carriers
Issue 2-4: If the answer to Issue 2-3 is “Yes” or “Yes for partial cases”, how many temporary RS bursts are required for AGC?
· Proposals
· Option 1(Huawei): two temporary RS bursts are required when SCell being activated is unknown in intra-band continuous CA FR1, and if the power imbalance between the SCell and activated serving cells in the same band is larger than a threshold.
· Option (OPPO): two temporary RS bursts are required
· Sub-topic 3: SCell being activated belongs to FR2
Issue 3-2: If there is at least one active serving cell on that FR2 band and SMTC is provided, how many temporary RS bursts are required for fine timing tracking? (It is agreed in 1st round, the temporary RS can be used for fine time tracking in this case)
Background
In the incoming LS [R1-2009798], a burst of temporary RS is notated as
	· 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


· Proposals
· Option 1(Huawei, Qualcomm, vivo, OPPO): 1 burst (1-slot with 2 symbols or 2-slot with 4 symbols)
· Option 2(Apple): 1 burst for 2-slot with 4 symbols configuration; 2 bursts for 1-slot with 2 symbols configuration
· Option 3(MTK): 2 bursts
Issue 3-4: If no active serving cell and target SCell is known to UE on that FR2 band, how many temporary RS bursts are required for fine timing tracking? (It is agreed in 1st round, the temporary RS can be used for fine time tracking in this case)
· Proposals
· Option 1(Huawei, Qualcomm, vivo, OPPO): 1 burst (1-slot with 2 symbols or 2-slot with 4 symbols)
· Option 2(Apple): 1 burst for 2-slot with 4 symbols configuration; 2 bursts for 1-slot with 2 symbols configuration
· Option 3(MTK): 2 bursts
Issue 3-5: If the SCell being activated is unknown and belongs to FR2 and if there is no active serving cell on that FR2 band, whether temporary RS can be used for AGC?
· Proposals
· Option 1(Huawei, Qualcomm, Apple, vivo): may not
· Option 2 (Ericsson, OPPO, MTK): Yes
Issue 3-6: If the answer to Issue 3-5 is Yes, how many temporary RS bursts are required for AGC?
· Proposals
· Option 1: FFS (Please proponents of option 2 in issue 3-5 provide candidate values)
Issue 3-7: If the SCell being activated is unknown and belongs to FR2 and if there is no active serving cell on that FR2 band, whether temporary RS can be used for fine timing tracking?
· Proposals
· Option 1(Huawei, Ericsson, OPPO, MTK): Yes
· Option2a (Apple, vivo): No gain 
· Option2b (Qualcomm): technically feasible, however more aspects that should be addressed (e.g. QCL association between SSB and temporary RS) and don’t expect a meaningful gain
· Issue 3-8: If the answer to Issue 3-7 is Yes, how many temporary RS bursts are required for fine timing tracking?
· Proposals
· Option 1(Huawei, vivo): 1 burst (1-slot with 2 symbols or 2-slot with 4 symbols)
· Option 2(MTK): 2 bursts

· Sub-topic 4: Answers to Q2
Issue 4-1: answers to Q2.
Most companies think Q2 is for the case that the SCell being activated is known and belongs to FR1 and the SCell measurement cycle is larger than 160ms.
· Proposals
· Option 1(Huawei, OPPO, Intel): UE does not require to receive another RS transmitted also on the other activated serving cell in the same band.
· Option2 (Qualcomm, Apple, vivo, MTK): UE expects another RS and/or SSB (burst) is also transmitted on the other activated serving cell, having all the RSs time-aligned within MTRD requirement for intra-band CA.
· Sub-topic 5: Answers to Q3
Issue 5-1: 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?
· Proposals
· Option 1(Apple, OPPO, Huawei, MTK): At least for some cases, temporary RS can provide reduction on maximum activation delay.
· Option 1A(Qualcomm, OPPO): for known SCell cases, temporary RS can provide reduction on maximum activation delay
· Option 2(Ericsson, vivo): needs further checking, e.g., whether the signal needs to be usable also for detection based on cell detection hardware (e.g. matched filtering); performance of AGC and fine timing tracking based on temporary RS


Companies views’ collection for 2nd round 
Sub-topic 1: SCell being activated is known and belongs to FR1
	Company
	Comments

	xxx
	Sub-topic 1-1: If SCell measurement cycle is equal to or smaller than 160ms
Issue 1-1-2: How many temporary RS bursts are required for fine time tracking? (It is agreed in 1st round, the temporary RS can be used for fine time tracking)

Sub-topic 1-2: If SCell measurement cycle is larger than 160ms
Issue 1-2-2: How many temporary RS bursts are required for AGC? (It is agreed in 1st round, the temporary RS can be used for AGC in this case)

Issue 1-2-4: How many temporary RS bursts/symbols are required for fine time tracking? (It is agreed in 1st round, the temporary RS can be used for fine time tracking in this case)

Issue 1-2-5: Whether and how much minimum gap between the RS symbol(s) for AGC and the RS symbols for time/frequency acquisition should to be considered to account for UE AGC application time delay?


	Intel
	Sub-topic 1-1: If SCell measurement cycle is equal to or smaller than 160ms
Issue 1-1-2: How many temporary RS bursts are required for fine time tracking? (It is agreed in 1st round, the temporary RS can be used for fine time tracking)
One of the problems for one burst is that there is possibly only one DL consecutive slot for certain TDD configuration thus a two burst assumption can be safe.
Sub-topic 1-2: If SCell measurement cycle is larger than 160ms
Issue 1-2-2: How many temporary RS bursts are required for AGC? (It is agreed in 1st round, the temporary RS can be used for AGC in this case)
Same problem as in 1-1-2, but for AGC it is less demanding for the UE we propose 1 slot. Then for fine timing we can use another 1 slot of TRS.
Issue 1-2-4: How many temporary RS bursts/symbols are required for fine time tracking? (It is agreed in 1st round, the temporary RS can be used for fine time tracking in this case)
1 slot. Note that one generic comment is that we may need to consider the typical assumption of BW for the specified number of TRS in RRM tests.
Issue 1-2-5: Whether and how much minimum gap between the RS symbol(s) for AGC and the RS symbols for time/frequency acquisition should to be considered to account for UE AGC application time delay?
Note needed. We had the assumption for BWP switching since R15 that there is no interruption needed after the RS/PHY-signal for AGC.

	Apple
	Sub-topic 1-1: If SCell measurement cycle is equal to or smaller than 160ms
Issue 1-1-2: How many temporary RS bursts are required for fine time tracking? (It is agreed in 1st round, the temporary RS can be used for fine time tracking)
Fine with both option 1 and 3 but prefer option 3. 
Sub-topic 1-2: If SCell measurement cycle is larger than 160ms
Issue 1-2-2: How many temporary RS bursts are required for AGC? (It is agreed in 1st round, the temporary RS can be used for AGC in this case)
Support option 1.
Issue 1-2-4: How many temporary RS bursts/symbols are required for fine time tracking? (It is agreed in 1st round, the temporary RS can be used for fine time tracking in this case)
Support option 3. This is more demanding than issue 1-1-2.
Issue 1-2-5: Whether and how much minimum gap between the RS symbol(s) for AGC and the RS symbols for time/frequency acquisition should to be considered to account for UE AGC application time delay?
Support option 1. To accommodate the possibility of AGC saturates and T/F tracking is not possible with the samples in which case a time gap is needed for AGC update and application before (2nd) attempt on T/F tracking.

	Qualcomm
	Sub-topic 1-1: If SCell measurement cycle is equal to or smaller than 160ms
Issue 1-1-2: How many temporary RS bursts are required for fine time tracking? (It is agreed in 1st round, the temporary RS can be used for fine time tracking)
As commented in the first round, it depends on effective SNR of the temporary RS, e.g. # of symbols, # of REs, BW of the temporary RS, etc. If the group share a common understanding that the effective SNR of temporary RS won’t be a problem based on the current TRS structure, we believe one burst should be sufficient. And one slot based temporary RS can work even for FR1 if it is supported to omit 1 slot from the current min # of slots for CRS in FR1.

Sub-topic 1-2: If SCell measurement cycle is larger than 160ms
Issue 1-2-2: How many temporary RS bursts are required for AGC? (It is agreed in 1st round, the temporary RS can be used for AGC in this case)
Option 2. It doesn’t need to be always 2 slot-based resource set.

Issue 1-2-4: How many temporary RS bursts/symbols are required for fine time tracking? (It is agreed in 1st round, the temporary RS can be used for fine time tracking in this case)
It should be clarified that the temporary RS symbols for tracking should be a separate burst from the one for AGC in sub-topic 1-2 if a proper AGC estimation/application gap between temporary RS resources for AGC and timing/frequency estimation cannot be provided.

Issue 1-2-5: Whether and how much minimum gap between the RS symbol(s) for AGC and the RS symbols for time/frequency acquisition should to be considered to account for UE AGC application time delay?
Option 1. A note should be added that the gap shouldn’t be zero but at least one slot.

	vivo
	Sub-topic 1-1: If SCell measurement cycle is equal to or smaller than 160ms
Issue 1-1-2: How many temporary RS bursts are required for fine time tracking? (It is agreed in 1st round, the temporary RS can be used for fine time tracking)
Option 1. With a temporary RS burst as “2-slot with for CSI-RS resources (4 samples)”, 1 burst should be enough for fine time tracking.

Sub-topic 1-2: If SCell measurement cycle is larger than 160ms
Issue 1-2-2: How many temporary RS bursts are required for AGC? (It is agreed in 1st round, the temporary RS can be used for AGC in this case)
Option 1. With a temporary RS burst as “2-slot with for CSI-RS resources (4 samples)”, 1 burst should be enough for AGC.

Issue 1-2-4: How many temporary RS bursts/symbols are required for fine time tracking? (It is agreed in 1st round, the temporary RS can be used for fine time tracking in this case)
Option 1. With a temporary RS burst as “2-slot with for CSI-RS resources (4 samples)”, 1 burst should be enough for fine time tracking.

Issue 1-2-5: Whether and how much minimum gap between the RS symbol(s) for AGC and the RS symbols for time/frequency acquisition should to be considered to account for UE AGC application time delay?
We agree that AGC application time delay should be considered. What is more important is the value of delay for AGC application time. This part would need more input from companies. 

	Huawei
	Sub-topic 1-1: If SCell measurement cycle is equal to or smaller than 160ms
Issue 1-1-2: How many temporary RS bursts are required for fine time tracking? (It is agreed in 1st round, the temporary RS can be used for fine time tracking)
Support option 1. 
In R15 Tactivation_time is TFirstSSB + 5ms and one SSB burst is needed for fine time tracking. For temporary RS, one burst is required. Herein 1 burst notation follows RAN1’s assumption, i.e., 2slot with 4 resources.
Certain comment is in the certain TDD configuration, there is only one DL slot. In our understanding, this case is also considered in R16 tracking RS structure. If we told RAN1 that 1burst (2-slot) is needed, RAN1 know how to handle it naturally.

Sub-topic 1-2: If SCell measurement cycle is larger than 160ms
Issue 1-2-2: How many temporary RS bursts are required for AGC? (It is agreed in 1st round, the temporary RS can be used for AGC in this case)
Support option1
Issue 1-2-4: How many temporary RS bursts/symbols are required for fine time tracking? (It is agreed in 1st round, the temporary RS can be used for fine time tracking in this case)
Support option 1. Similar as issue 1-2-2.
Issue 1-2-5: Whether and how much minimum gap between the RS symbol(s) for AGC and the RS symbols for time/frequency acquisition should to be considered to account for UE AGC application time delay?
Support option 1. Certain processing and effective time for AGC need to be considered.


	OPPO
	Sub-topic 1-1: If SCell measurement cycle is equal to or smaller than 160ms
Issue 1-1-2: How many temporary RS bursts are required for fine time tracking? (It is agreed in 1st round, the temporary RS can be used for fine time tracking)
Support option 1. 

Sub-topic 1-2: If SCell measurement cycle is larger than 160ms
Issue 1-2-2: How many temporary RS bursts are required for AGC? (It is agreed in 1st round, the temporary RS can be used for AGC in this case)
Support option1
Issue 1-2-4: How many temporary RS bursts/symbols are required for fine time tracking? (It is agreed in 1st round, the temporary RS can be used for fine time tracking in this case)
Support option 1.
Issue 1-2-5: Whether and how much minimum gap between the RS symbol(s) for AGC and the RS symbols for time/frequency acquisition should to be considered to account for UE AGC application time delay?
Support option 1. 



 
Sub-topic 2: SCell being activated is unknown and belongs to FR1
	Company
	Comments

	xxx
	Issue 2-1: whether temporary RS can be used for fine timing tracking? Or under which condition it can be used?

Issue 2-2: If the answer to Issue 2-1 is Yes, how many temporary RS bursts are required for fine timing tracking?

Issue 2-3: whether temporary RS can be used for AGC? Or under which condition it can be used?

Issue 2-4: If the answer to Issue 2-3 is “Yes” or “Yes for partial cases”, how many temporary RS bursts are required for AGC?


	Intel
	Issue 2-1: whether temporary RS can be used for fine timing tracking? Or under which condition it can be used?
Yes. Same consideration as when the cell is known. No fragmentation of the spec is prefered bettwen known and unknown cases.
Issue 2-3: whether temporary RS can be used for AGC? Or under which condition it can be used?
Power imbalance issue may subject to generic power imbalance discussion. Our position is that the UE is not supposed to be required to deal with larger power imbalance than 6dB.


	Apple
	· Sub-topic#2: SCell being activated is unknown and belongs to FR1
Issue 2-1: whether temporary RS can be used for fine timing tracking? Or under which condition it can be used ?
Support option 2 and 3. We raised concern in the 1st round but no response received. We don’t clearly see how network would configure temporary TRS for unknown case. Start after the first SMTC? Or the second one? Or even after the third one? Associated with which SSB?
Issue 2-3: whether temporary RS can be used for AGC? Or under which condition it can be used ?
Support option 2.

	Qualcomm
	Issue 2-1: whether temporary RS can be used for fine timing tracking? Or under which condition it can be used?
Option 2 and 3. Agree to the comment from Apple. And if the temporary RS should be after SMTC(s), the enhanced SCell activation delay using temporary RS is still very large. We do not see a motivation to improve the latency for the case where the best timeline is anyway bounded by SMTC(s).
Issue 2-2: If the answer to Issue 2-1 is Yes, how many temporary RS bursts are required for fine timing tracking?
NA
Issue 2-3: whether temporary RS can be used for AGC? Or under which condition it can be used?
Option 2 and 3.
Issue 2-4: If the answer to Issue 2-3 is “Yes” or “Yes for partial cases”, how many temporary RS bursts are required for AGC?
NA

	vivo
	Issue 2-1: whether temporary RS can be used for fine timing tracking? Or under which condition it can be used?
Option 1. Temporary RS can be used for fine timing tracking under the condition that coarse timing has been acquired from SSB. Even if temporary RS has different QCL information from SSB, fine timing tracking may still be feasible. But the question would be what QCL information NW would use to configure temporary RS.

Issue 2-2: If the answer to Issue 2-1 is Yes, how many temporary RS bursts are required for fine timing tracking?
Option 1. 1 burst of temporary RS would be enough for fine timing tracking.

Issue 2-3: whether temporary RS can be used for AGC? Or under which condition it can be used?
If temporary RS is used for AGC, then timing information of the temporary RS should be available beforehand. So, cell search based on SSB should be performed firstly to obtain timing information. 
Therefore, no AGC for temporary RS of TRS is needed anymore if cell search is based on SSB based on requirements for this case.

Issue 2-4: If the answer to Issue 2-3 is “Yes” or “Yes for partial cases”, how many temporary RS bursts are required for AGC?


	Huawei
	Issue 2-1: whether temporary RS can be used for fine timing tracking? Or under which condition it can be used?
Support option 1. Certain company has concern on the meanful gain. The concern is mainly in the scenario that temorary RS is not used for AGC. It is ture when UE can complete AGC+SSB detection is left to UE implementation. Some UEs are fast, maybe one sample is needed. While some are slow, maybe 3 SSB samples are needed. A simple way is that network configures temporary RS periodic, then when UE completed cell search, then tempory RS based fine timing tracking performed. Therefore the gain can be easily seen. If some optimization is considered, more gain can be foreseen.
Issue 2-2: If the answer to Issue 2-1 is Yes, how many temporary RS bursts are required for fine timing tracking?
Support option 1.
Issue 2-3: whether temporary RS can be used for AGC? Or under which condition it can be used?
Support option 1. We suggest to analyse this case by case. Option 1 provides some cases, in some cases, both AGC and fine timing tracking can be performed based on temporary RS. The gain is considerable.
Issue 2-4: If the answer to Issue 2-3 is “Yes” or “Yes for partial cases”, how many temporary RS bursts are required for AGC?
Support option 1. We suggest to analyse this case by case

	OPPO
	Issue 2-1: whether temporary RS can be used for fine timing tracking? Or under which condition it can be used?
Support option 1. For unknown Scell, TRS most likely can be used after UE has good knowledge already of the coarse timing. It is feasible to use temporary RS for fine timing tracking, and FFS how much improvement.
Issue 2-2: If the answer to Issue 2-1 is Yes, how many temporary RS bursts are required for fine timing tracking?
Support option 1. 
Issue 2-3: whether temporary RS can be used for AGC? Or under which condition it can be used?
Agree that SSB is usually used for acquiring coarse timing along with AGC adjustment. At least for some cases temporary RS is allowed for AGC, which depends on UE implementation.



Sub-topic 3: SCell being activated belongs to FR2
	Company
	Comments

	xxx
	Issue 3-2: If there is at least one active serving cell on that FR2 band and SMTC is provided, how many temporary RS bursts are required for fine timing tracking? (It is agreed in 1st round, the temporary RS can be used for fine time tracking in this case)

Issue 3-4: If no active serving cell and target SCell is known to UE on that FR2 band, how many temporary RS bursts are required for fine timing tracking? (It is agreed in 1st round, the temporary RS can be used for fine time tracking in this case)

Issue 3-5: If the SCell being activated is unknown and belongs to FR2 and if there is no active serving cell on that FR2 band, whether temporary RS can be used for AGC?

Issue 3-6: If the answer to Issue 3-5 is Yes, how many temporary RS bursts are required for AGC?

Issue 3-7: If the SCell being activated is unknown and belongs to FR2 and if there is no active serving cell on that FR2 band, whether temporary RS can be used for fine timing tracking?

Issue 3-8: If the answer to Issue 3-7 is Yes, how many temporary RS bursts are required for fine timing tracking?


	Apple
	· Sub-topic 3: SCell being activated belongs to FR2
Issue 3-2: If there is at least one active serving cell on that FR2 band and SMTC is provided, how many temporary RS bursts are required for fine timing tracking? (It is agreed in 1st round, the temporary RS can be used for fine time tracking in this case)
Support option 2 and 3.
Issue 3-4: If no active serving cell and target SCell is known to UE on that FR2 band, how many temporary RS bursts are required for fine timing tracking? (It is agreed in 1st round, the temporary RS can be used for fine time tracking in this case)
Support option 2 and 3.
Issue 3-5: If the SCell being activated is unknown and belongs to FR2 and if there is no active serving cell on that FR2 band, whether temporary RS can be used for AGC?
Even worse than FR1. Don’t encourage NW to use TRS for unknown FR2 cell.
Issue 3-7: If the SCell being activated is unknown and belongs to FR2 and if there is no active serving cell on that FR2 band, whether temporary RS can be used for fine timing tracking?
Even worse than FR1. Don’t encourage NW to use TRS for unknown FR2 cell.


	Qualcomm
	Issue 3-2: If there is at least one active serving cell on that FR2 band and SMTC is provided, how many temporary RS bursts are required for fine timing tracking? (It is agreed in 1st round, the temporary RS can be used for fine time tracking in this case)
Option 1. (Please add frequency tacking as well)
Issue 3-4: If no active serving cell and target SCell is known to UE on that FR2 band, how many temporary RS bursts are required for fine timing tracking? (It is agreed in 1st round, the temporary RS can be used for fine time tracking in this case)
Option 1.
Issue 3-5: If the SCell being activated is unknown and belongs to FR2 and if there is no active serving cell on that FR2 band, whether temporary RS can be used for AGC?
Option 1. Agree to Apple’s comment.
Issue 3-6: If the answer to Issue 3-5 is Yes, how many temporary RS bursts are required for AGC?
NA
Issue 3-7: If the SCell being activated is unknown and belongs to FR2 and if there is no active serving cell on that FR2 band, whether temporary RS can be used for fine timing tracking?
Option 2a. Agree to Apple’s comment.
Issue 3-8: If the answer to Issue 3-7 is Yes, how many temporary RS bursts are required for fine timing tracking?
NA

	vivo
	Issue 3-2: If there is at least one active serving cell on that FR2 band and SMTC is provided, how many temporary RS bursts are required for fine timing tracking? (It is agreed in 1st round, the temporary RS can be used for fine time tracking in this case)
Option 1. 1 burst is enough for fine timing tracking, at least for 2-slot with 4 symbols.

Issue 3-4: If no active serving cell and target SCell is known to UE on that FR2 band, how many temporary RS bursts are required for fine timing tracking? (It is agreed in 1st round, the temporary RS can be used for fine time tracking in this case)
Option 1. 1 burst is enough for fine timing tracking, at least for 2-slot with 4 symbols.

Issue 3-5: If the SCell being activated is unknown and belongs to FR2 and if there is no active serving cell on that FR2 band, whether temporary RS can be used for AGC?
The AGC is adjusted during cell search phase and beam sweeping is needed for AGC for unknown FR2 Cell when there is no active serving cell on that FR2 band. The temporary RS is not supposed to serve this purpose in our understanding. The cell search and AGC adjustment should be based on SSB.

Issue 3-6: If the answer to Issue 3-5 is Yes, how many temporary RS bursts are required for AGC?

Issue 3-7: If the SCell being activated is unknown and belongs to FR2 and if there is no active serving cell on that FR2 band, whether temporary RS can be used for fine timing tracking?
Option 2a. The temporary RS can be used for fine timing tracking after UE finishes processing TCI command. However, the overall gain of this is neglectable because very long time period for cell search with beam sweeping and L1 RSRP measurement.

Issue 3-8: If the answer to Issue 3-7 is Yes, how many temporary RS bursts are required for fine timing tracking?


	Huawei
	Issue 3-2: If there is at least one active serving cell on that FR2 band and SMTC is provided, how many temporary RS bursts are required for fine timing tracking? (It is agreed in 1st round, the temporary RS can be used for fine time tracking in this case)
Support option 1. Not changing the working assumption in RAN1.

Issue 3-4: If no active serving cell and target SCell is known to UE on that FR2 band, how many temporary RS bursts are required for fine timing tracking? (It is agreed in 1st round, the temporary RS can be used for fine time tracking in this case)
Support option 1. Not changing the working assumption in RAN1.

Issue 3-5: If the SCell being activated is unknown and belongs to FR2 and if there is no active serving cell on that FR2 band, whether temporary RS can be used for AGC?
Support option 1.
In this case UE needs to perform AGC adjustment and cell detection firstly. In FR2 UE shall perform RX beam sweeping, accordingly network shall transmit multiple consecutive beams (may be up to dozens of beams) in a periodic-like manner. We don’t think temporary RS is suitable for consecutive transmission. In our understanding, temporary RS is temporary. And as the bandwidth of temporary RS is large, consecutive transmission will increase payload. Meanwhile the motivation of introducing temporary RS is not for beam management. Thus temporary RS based AGC adjustment may not be such appropriate.

Issue 3-6: If the answer to Issue 3-5 is Yes, how many temporary RS bursts are required for AGC?
N/A
Issue 3-7: If the SCell being activated is unknown and belongs to FR2 and if there is no active serving cell on that FR2 band, whether temporary RS can be used for fine timing tracking?
Support option 1.
After AGC adjustment, cell detection, L1-RSRP measurement and reporting, the best RX beam is determined. Afterwards fine timing doesn’t need RX beam sweeping. As the coarse timing is acquired through cell detection, the temporary RS can be correctly detected. Then temporary RS based time/frequency tracking can be performed. At least the gain from using temporary RS based fine timing tracking can be forseen.

Issue 3-8: If the answer to Issue 3-7 is Yes, how many temporary RS bursts are required for fine timing tracking?
Support option 1. As R15 one SSB burst is needed for fine time tracking. Same principle is applied for temporary RS.

	OPPO
	Issue 3-2: If there is at least one active serving cell on that FR2 band and SMTC is provided, how many temporary RS bursts are required for fine timing tracking? (It is agreed in 1st round, the temporary RS can be used for fine time tracking in this case)
Option 1. 
Issue 3-4: If no active serving cell and target SCell is known to UE on that FR2 band, how many temporary RS bursts are required for fine timing tracking? (It is agreed in 1st round, the temporary RS can be used for fine time tracking in this case)
Option 1.
Issue 3-5: If the SCell being activated is unknown and belongs to FR2 and if there is no active serving cell on that FR2 band, whether temporary RS can be used for AGC?
Share the similar concern on FR2 unknown case.  FFS this scenario and suggest to inform RAN1 of requiring more discussion in RAN4.
Issue 3-6: If the answer to Issue 3-5 is Yes, how many temporary RS bursts are required for AGC?
Comments as above.
Issue 3-7: If the SCell being activated is unknown and belongs to FR2 and if there is no active serving cell on that FR2 band, whether temporary RS can be used for fine timing tracking?
Temporary RS is feasible for fine timing tracking. But also share the concern on the performance gain of FR2 unknown case. 
Issue 3-8: If the answer to Issue 3-7 is Yes, how many temporary RS bursts are required for fine timing tracking?
NA




Sub-topic 4: Answers to Q2
	Company
	Comments

	xxx
	Issue 4-1: answers to Q2.


	Intel
	Issue 4-1: answers to Q2.
Option 1. There is no way that the network guarantee full BW for the TRS across carriers. As long as the UE needs to have specific BB processing on the projected BW (possibly much smaller than CBW) for TRS on a single carrier, there is no need for the network to guarantee simultaneous TRS transmissions on all the aggregated carriers.

	Apple
	Issue 4-1: answers to Q2.
Option 2. Same as assumption in legacy. From UE side, UE is allowed to use one RF chain to receive all the carriers. AGC needs to accommodate input from all carriers. From NW side, NW doesn’t always to guarantee simultaneous TRS on all carriers. TRS on the cell being activated can be transmitted simultaneously with SMTC from other cells. On the other hand, NW anyway needs to provide TRS on all the serving cell. It is not impossible to align the TRS.

	Qualcomm
	Issue 4-1: answers to Q2.
Option 2. The same view as Apple. This is in line with the legacy UE AGC assumption.

	vivo
	Issue 4-1: answers to Q2.
Option 2. For intra-band CA Scell activation requirements, it is assumed AGC is adjusted based on signals from both CCs. Temporary RS should not change the principle.

	Huawei
	Issue 4-1: answers to Q2.
Support option 1. Clearly opposite directions are supported by different companies. A possible compromise way is to let UE report its capability.

	OPPO
	Issue 4-1: answers to Q2.
Prefer option 1. Independent AGC adjustment could be assumed for temporary RS, which would be not similar to SSB in legacy. It may be more feasible as for UE implementation.



Sub-topic 5: Answers to Q3
	Company
	Comments

	xxx
	Issue 5-1: 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?


	Intel
	Issue 5-1: 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?
Yes depending on how the TRS is configured. AGC/fine timing are carried on by UE based on TRS or SSB, which ever comes first.

	Apple
	We can observe some gain for certain scenario. However, we are open to further discussion.

	Qualcomm
	Issue 5-1: 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?
Option 1A. Option 1 needs to be more specific about “some cases”.

RAN4 is supposed to answer RAN1’s queries. We believe Issue 5-2 should be also discussed. At least the second and third candidate options in the moderator’s first round summary need to be incorporated in the response LS as an information. For the detailed wording, the group can work on it.

	vivo
	Issue 5-1: 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?
Firstly, we observed there is neglectable gain in FR2 if target SCell is unknown to UE when there is no active serving cell on that FR2 band. For all other cases, some level of gain can be achieved depending on the scenarios. So, from general principal perspective, option 1 is fine. Further study is needed to identify which cases have significant gain and worth improvement.

	Huawei
	Issue 5-1: 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?
RAN1 working assumption for temporary RS (i.e., reuse existing Rel-15/16 TRS structure) provides reduction in maximum allowed activation delay at least for known case.

	OPPO
	Issue 5-1: 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?
Option 1 and 1a. Temporary RS can provide reduction of allowed activation delay at least for some cases. 
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