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A LS to RAN2 was agreed as below,
	Agreement
· Provide the functionality to be fulfilled, as well as the status about the understanding on Alt 1 and Alt 2, which could be provided by examples (including respective possible RRC parameters, if agreed, required by Alt 1 and Alt 2) to facilitate RAN2’ understanding.
· Send LS to ask RAN2 to consider the following alternatives and finalize the MAC-CE or RRC signalling design, including parameters.
· RAN1 only needs to focus on RRC parameters examples, if needed.
· List of RAN1 endorsed RRC parameters for this issue will not be sent to RAN2

Alt 1: Bitmap approach in MAC-CE 
· Every Z-bit block in the bitmap corresponds to a SCell, Z>=0
· A Z-bit block indicates the temporary RS [configuration index], and a value zero indicated by the bit block means no RS resource transmitted.
· The to-be-activated SCell is indicated via the C values in the legacy SCell activation/de-activation MAC CE or in the new MAC-CE
Alt 2: Reuse A-TRS triggering framework
· A trigger state is indicated by the MAC-CE explicitly
· The association between a trigger state and temporary RS for one or multiple SCells is configured by RRC according Rel-16 A-TRS triggering framework
· FFS: The value zero of the MAC-CE indication means no temporary RS is triggered by the MAC-CE for all to-be-activated SCells




A LS to RAN1 was agreed in RAN2 R2-2111413,
	1	Overall description
RAN2 discussed the TRS based SCell activation and mad the following agreements.
1: For TRS based SCell activation, RAN2 finalizes the MAC CE based SCell activation case first and come back on RRC case if time allows.
2: The TRS can be activated for fast SCell activation, only when all following conditions are met:
(a)	The TRS for SCell activation is configured for this SCell;
(b)	The SCell is activated from deactivated state by New SCell A/D MAC CE;
(c)	The BWP indicated by firstActiveDownlinkBWP-Id is not dormant BWP;
FFS how we handle the case when some Scells use TRS and some don't
RAN2 will not specify UE behaviour for the case when new MAC CE is used but a)+c) are not fulfilled for the SCell that uses TRS
3: One new MAC CE for to trigger both SCell activation and corresponding temporary RS.
4: Define 2 eLCIDs for new MAC CEs with “one octet” SCell activation indication and with “four octet” SCell activation indication respectively.
Wait for RAN1 input on RRC parameters and capabilities

RAN2 also discussed the design of new MAC CE for TRS activation, including the alternative of using per-SCell TRS configuration index and the alternative of using per cell group TRS trigger state id and would like to ask RAN1 to provide feedbacks for the following questions to help RAN2 to progress further.

For Alt1 (include per SCell TRS configuration index in MAC CE):
Q1: What is the maximum number of TRS configurations supported per SCell? Is there a difference for FR1 and for FR2?
For Alt2 (include per cell group TRS trigger state id in MAC CE)
Q2: What is the maximum number of TRS trigger states (where a "trigger state" indicates a set of TRS used for activation of a set of SCell(s)) supported per cell group? Is there a difference for FR1 and for FR2?
2	Actions
To RAN1:
1. RAN2 respectfully asks RAN1 to take into account the above RAN2 agreements, provide answers for the questions of Q1 and Q2.
2. RAN2 respectfully asks RAN1 to provide a list of RRC parameters.
To RAN4:
RAN2 respectfully asks RAN4 to take into account the above RAN2 agreements in RAN4 work.





Discussions 
Draft Text for LS
	1. Overall Description:
Regarding the triggering signalling of temporary RS for SCell activation, RAN1 has reached the following agreements,
	Agreement
For efficient activation of SCells
· Option 1a: MAC CE(s) contained in a single PDSCH to trigger both SCell activation and corresponding temporary RS(s)
· Details FFS including timeline design for receiving temporary RS
Note: Separate from the support of Option 1a, it is up to RAN4 whether or not to consider an activation time enhancement for Option 2 without requiring further RAN1 work
· Option 2: A Rel-15/16 SCell activation MAC-CE to trigger SCell activation and a Rel-15/16 DCI to trigger corresponding Rel-15/16 A-TRS(s)
Send an LS to RAN4. The LS is endorsed in R1-2104110.

Agreement 
To trigger temporary RS, 
· MAC-CE at least provides the following information:
· temporary RSs are to be triggered on X out of Y (Y≥X) to-be-activated SCells, respectively, while no temporary RS is to be triggered on the other to-be-activated SCells.
· The following information can be provided by RRC for temporary RS for each SCell
· The number of RS bursts and the gap length between the RS bursts (Opt 2.3.3)
· Triggering offset of temporary RS (Opt 2.3.4)
· Triggering offset can be provided, e.g., by reusing existing CSI-RS framework
· QCL information (Opt 2.3.5)
· Triggering QCL information can be provided, e.g., by reusing existing CSI-RS framework
· A unique temporary RS configuration index
· FFS: the maximum number of temporary RS per cell/per UE
Note: Reusing A-TRS triggering framework is not precluded.
· Information for 0, 1, or more temporary RS can be provided for each configured SCell

Agreement
· Provide the functionality to be fulfilled, as well as the status about the understanding on Alt 1 and Alt 2, which could be provided by examples (including respective possible RRC parameters, if agreed, required by Alt 1 and Alt 2) to facilitate RAN2’ understanding.
· Send LS to ask RAN2 to consider the following alternatives and finalize the MAC-CE or RRC signalling design, including parameters.
· RAN1 only needs to focus on RRC parameters examples, if needed.
· List of RAN1 endorsed RRC parameters for this issue will not be sent to RAN2

Alt 1: Bitmap approach in MAC-CE 
· Every Z-bit block in the bitmap corresponds to a SCell, Z>=0
· A Z-bit block indicates the temporary RS [configuration index], and a value zero indicated by the bit block means no RS resource transmitted.
· The to-be-activated SCell is indicated via the C values in the legacy SCell activation/de-activation MAC CE or in the new MAC-CE
Alt 2: Reuse A-TRS triggering framework
· A trigger state is indicated by the MAC-CE explicitly
· The association between a trigger state and temporary RS for one or multiple SCells is configured by RRC according Rel-16 A-TRS triggering framework
· FFS: The value zero of the MAC-CE indication means no temporary RS is triggered by the MAC-CE for all to-be-activated SCells

Agreement
The detailed signaling structure of the triggering MAC-CE(s) including the down-selection between the following options is left to RAN2 to decide:
· Opt. 1: One new MAC CE for both SCell activation triggering and corresponding temporary RS triggering
· Opt. 2: One R15/16 SCell activation MAC CE for SCell activation triggering and one new MAC CE (in the same PDSCH) for corresponding temporary RS triggering
Agreement
If two temporary RS bursts are configured, both bursts share the same antenna port index, OFDM symbol location and PRB location of CSI-RS resources in a slot or CSI-RS resources in two consecutive slots.

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

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

Agreement
For both Alt 1 and Alt 2 of temporary RS triggering,
· For Alt 1, the gap between temporary RS bursts is explicitly configured.
· A set of possible gap lengths from which the triggering MAC-CE can indicate one from RAN1 perspective. Up to RAN2 to decide details.
· For Alt 2, a gap length is configured by RRC for each temporary RS having two bursts. For different temporary RS, the value of the gap length can be different based on RRC configuration.
· the number of bursts is up to 2. It can be either explicitly configured, or implicitly indicated by the gap configuration ((Up to RAN2 to decide one)

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



Both alternatives above, i.e. Alt 1 and Alt 2 are different in term of MAC-CE design and requires different RRC signalling. Because RAN1 has no consensus on which alternative can result in a better signaling design, RAN1 did not further select one from them and thus respectfully requests RAN2 to consider the two alternatives and finalize the design of MAC-CE and RRC signalling. RAN1 has no intention to support both alternatives.
To facilitate the RAN2 discussion on RRC signalling required for either alternative, two example sets of RRC parameters are provided, respectively, as attachment. It is up to RAN2 to finalize the RRC signaling design. 	Comment by Frank: The latest version of excel file from RRC email thread will be attached in this LS.
Regarding the questions in R2-2111413, RAN1 answers are provided by those two example sets of RRC parameters, which are summarized below
For Alt1 (include per SCell TRS configuration index in MAC CE):
Q1: What is the maximum number of TRS configurations supported per SCell? Is there a difference for FR1 and for FR2?
Answer: RAN1 answer is provided by example set of RRC parameters row #2 of sheet Alt1, i.e., maximum number of TRS configurations supported per SCell (among which one TRS configuration can be indicated by a bit block in a MAC-CE) is 15 (i.e. row #2) assuming that a value zero indicated by a bit block in the MAC-CE means no RS resource transmitted. There is no difference for FR1 and FR2.

For Alt2 (include per cell group TRS trigger state id in MAC CE)
Q2: What is the maximum number of TRS trigger states (where a "trigger state" indicates a set of TRS used for activation of a set of SCell(s)) supported per cell group? Is there a difference for FR1 and for FR2?
Answer: RAN1 answer is provided by example set of RRC parameters row #2 ~ 3 in sheet Alt2, i.e., maximum number of TRS trigger states supported per cell group that can be indicated by a MAC-CE is 128 (i.e. row #3) where each trigger state is associated with one or multiple CSI-AssociatedReportConfigInfo to indicate TRS for up to 15 to-be-activated SCells. There is no difference for FR1 and FR2.

2. Actions:
To: RAN2
ACTION: 	RAN1 respectfully requests RAN2 to consider the two alternatives above, i.e. Alt 1 and Alt 2, and finalize the design of MAC-CE and RRC signalling.




Comments are welcome. 
	Company
	View

	MTK
	We are generally fine with the moderator proposed reply LS and RRC excel file (v010). For the reply of Q1 & Q2, we suggest to directly calculate out the number instead of instructing RAN2 to refer to the excel file only. This may assist RAN2 to avoid confusion when reading the excel file and also better align companies’ understanding in RAN1. For example:
Q1: For Alt1, what is the maximum number of TRS configurations supported per SCell? Is there a difference for FR1 and for FR2?
Ans: RAN1 answer is provided by example set of RRC parameters row #2 ~ 4 of sheet Alt1, i.e., maximum number of TRS configurations supported per SCell is [maxNrofCSI-ResourceConfigurations = 112]. There is no difference for FR1 and FR2.
Q2: For Alt2, what is the maximum number of TRS trigger states (where a "trigger state" indicates a set of TRS used for activation of a set of SCell(s)) supported per cell group? Is there a difference for FR1 and for FR2?
Ans: RAN1 answer is provided by example set of RRC parameters row #2 ~ 3 in sheet Alt2, i.e., maximum number of TRS trigger states supported per cell group is [15*maxNrOfCSI-temporaryTriggers = 15*128 = 1920]. There is no difference for FR1 and FR2.
MTK Note: The numbers in [ ] may not be correctly captured and need further check.

	Futurewei
	We support the MTK’s suggestion to provide direct answers to RAN2’s questions.
For MTK’s draft answer for Q1, we think “maximum number of TRS configurations supported per SCell is [maxNrofCSI-ResourceConfigurations = 112]” should be changed to “maximum number of TRS configurations supported per SCell is [maxNrofNZP-CSI-RS-ResourceSetsPerConfig= 16].” Please let us know if this makes sense or not.

	Moderator
	Thank you for your comments. Please find changes to draft text above, with track name v2. The updated excel file is v011.
@MediaTek, Futurewei, For Alt 1, in FL understanding, a list of TRS configurations from which one configuration can be indicated by MAC-CE has a limited size of 16, for the consideration of limited overhead of MAC-CE. But since the list of 16 TRS configurations is associated with TRS configuration ID, more than 16 TRS configurations per SCell may be configured and a gNB can select other 16 TRS configurations for MAC-CE triggering by RRC updating the list. For Alt 2, since the proponents prefer to reuse A-TRS framework including the maximum 128 triggering states, its flexibility in term of the number of combinations of TRS configurations for up to 15 SCells is less than Alt 1.

	Qualcomm
	Regarding RAN2’s questions in the LS, we think RAN2 would like to understand the MAC-CE design impacts from Alt.1 and Alt.2. The current FL proposed text looks good direction.
For Q1:
We consider the max size per SCell is 16 as in row#2. It is not clear how the “sub-set selection” as per moderator’s comment above works?
For Q2:
The updated version from moderator in v004 looks almost fine. Some minor updates are proposed below.
Answer: RAN1 answer is provided by example set of RRC parameters row #2 ~ 3 in sheet Alt2, i.e., maximum number of TRS trigger states supported per cell group that can be indicated by a MAC-CE is 128 (i.e. row #3) including one state value (e.g., all zeros) corresponding to no temporary RS on any SCells where each trigger state is associated with contains one or multiple CSI-AssociatedReportConfigInfo to indicate TRS for up to 15 to-be-activated SCells. There is no difference for FR1 and FR2.


	Ericsson
	For Q1, the maximum number of TRS configurations supported per SCell would be 16 (maxNrofNZP-CSI-RS-ResourceSetsPerConfig).
For Q2, we are OK with moderator version or changes suggested by QC. 

	Moderator
	@Qualcomm Thank you for your question. It is similar to CSI-ResourceConfig for aperiodic CSI-RS where the number of configured CSI-ResourceConfig can be larger than the number of CSI-ResourceConfig that are used by CSI-ReportConfig. By reconfiguring the CSI-ResourceConfigId within CSI-ReportConfig, different sub-set of CSI-ResourceConfig are utilized. Here for temporary RS, 15 TRSforScellActivation-ConfigId are associated with MAC-CE field, but the total number of TRSforScellActivation-ConfigId that have been configured for a UE can be larger than 15.
@all, the answer to Q2 is updated according to Qualcomm’s suggestion. Similarly, the answer to Q1 is also updated according to the following agreement,
Agreement
· Provide the functionality to be fulfilled, as well as the status about the understanding on Alt 1 and Alt 2, which could be provided by examples (including respective possible RRC parameters, if agreed, required by Alt 1 and Alt 2) to facilitate RAN2’ understanding.
· Send LS to ask RAN2 to consider the following alternatives and finalize the MAC-CE or RRC signalling design, including parameters.
· RAN1 only needs to focus on RRC parameters examples, if needed.
· List of RAN1 endorsed RRC parameters for this issue will not be sent to RAN2

Alt 1: Bitmap approach in MAC-CE 
· Every Z-bit block in the bitmap corresponds to a SCell, Z>=0
· A Z-bit block indicates the temporary RS [configuration index], and a value zero indicated by the bit block means no RS resource transmitted.
· The to-be-activated SCell is indicated via the C values in the legacy SCell activation/de-activation MAC CE or in the new MAC-CE
Alt 2: Reuse A-TRS triggering framework
· A trigger state is indicated by the MAC-CE explicitly
· The association between a trigger state and temporary RS for one or multiple SCells is configured by RRC according Rel-16 A-TRS triggering framework
· FFS: The value zero of the MAC-CE indication means no temporary RS is triggered by the MAC-CE for all to-be-activated SCells


	Moderator
	@Ericsson, Thank you for your comments. Regarding the answer to Q1, the row number, row#2, has been explicitly provided and there is only one value 15 in the row. In my understanding, it should be clear enough to tell which Alt 1 RAN1 parameter is referred to. The agreement you quoted was made in order to determine the size of a MAC-CE bit block. Additionally, zero value in the bit block was agreed to mean no TRS transmitted. With these two agreements, we have two options,
Option A: we could keep 16 in row#2 but still tell RAN2 to reserve zero value in the bit block for no triggered TRS, which means the 16th entry in the list of TRS configurations is never used.
Option B:  we could use 15 in row#2 while telling RAN2 to reserve zero value for no triggered TRS.

In the current version of draft LS, Option B is taken unless majority of companies prefer Option A.

                In case you wonder why 112 in row #4 is also provided in the answer Q1, then please refer to my reply also Jame’s reply to Fred’s question.
                Please let us know if any further questions. Thanks!

Agreement
· Provide the functionality to be fulfilled, as well as the status about the understanding on Alt 1 and Alt 2, which could be provided by examples (including respective possible RRC parameters, if agreed, required by Alt 1 and Alt 2) to facilitate RAN2’ understanding.
· Send LS to ask RAN2 to consider the following alternatives and finalize the MAC-CE or RRC signalling design, including parameters.
· RAN1 only needs to focus on RRC parameters examples, if needed.
· List of RAN1 endorsed RRC parameters for this issue will not be sent to RAN2

Alt 1: Bitmap approach in MAC-CE 
· Every Z-bit block in the bitmap corresponds to a SCell, Z>=0
· A Z-bit block indicates the temporary RS [configuration index], and a value zero indicated by the bit block means no RS resource transmitted.
· The to-be-activated SCell is indicated via the C values in the legacy SCell activation/de-activation MAC CE or in the new MAC-CE
Alt 2: Reuse A-TRS triggering framework
· A trigger state is indicated by the MAC-CE explicitly
· The association between a trigger state and temporary RS for one or multiple SCells is configured by RRC according Rel-16 A-TRS triggering framework
· FFS: The value zero of the MAC-CE indication means no temporary RS is triggered by the MAC-CE for all to-be-activated SCells


	Qualcomm
	Thanks a lot for the update & discussion.

We have the same understanding as Ericsson. Moreover, “sub-set selection of CSI-ResourceConfigIds for MAC-CE indication by RRC reconfig” has not been discussed in RAN1 in this WI. Therefore, our understanding is that the answer to Q1 from RAN1 is something like the following. 

Q1: What is the maximum number of TRS configurations supported per SCell? Is there a difference for FR1 and for FR2?
Answer: RAN1 answer is provided by example set of RRC parameters row #2 ~ 4 of sheet Alt1, i.e., maximum number of TRS configurations supported per SCell is maxNrofCSI-ResourceConfigurations (i.e. 112 in row #4) and a configurable set of TRS configurations per SCell among which one TRS configuration can be indicated by a bit block in a MAC-CE has a maximum size of 15 (i.e. row #2) assuming that a value zero indicated by a bit block in the MAC-CE means no RS resource transmitted. There is no difference for FR1 and FR2.

For the answer to Q2, we have no further comment.

	Moderator
	Thank you for your comments.
The answer to Q1 is updated accordingly.

	ZTE
	Thanks for the discussion. We have one question for clarification for the answer to Q2, if the intention is "no temporary RS on any SCells", then why does the network send this MAC-CE? From this perspective, it seems there is no need to have "including one state value (e.g., all zeros) corresponding to no temporary RS on any SCells ". Sorry if I missed any previous discussion.

Q2: What is the maximum number of TRS trigger states (where a "trigger state" indicates a set of TRS used for activation of a set of SCell(s)) supported per cell group? Is there a difference for FR1 and for FR2?
Answer:RAN1 answer is provided by example set of RRC parameters row #2 ~ 3 in sheet Alt2, i.e., maximum number of TRS trigger states supported per cell groupthat can be indicated by a MAC-CEis128(i.e. row #3) including one state value (e.g., all zeros) corresponding to no temporary RS on any SCells where each trigger stateis associated withcontainsone or multiple CSI-AssociatedReportConfigInfotoindicateTRS forup to 15 to-be-activated SCells. There is no difference for FR1 and FR2.


	Futurewei
	Thank you for the discussions.

Regarding the answer to Q1, our view is that the part of the sentence under discussion basically re-describes Row 4. The maxNrofCSI-ResourceConfigurations (::=112) in Row 4 has been captured in the RRC spreadsheet for quite a while and we think it is very relevant to Q1. The sub-selection described by Frank may be seen as one example of how 15 (or 16) of the up to 112 TRSs are selected, but the details can be decided by RAN2. The sub-selection is not captured in the LS reply anyway. So we suggest to keep the answer as is.

	Qualcomm
	Thanks for the discussion.

Regarding the question on Q2 from Xingguang, we just assume this Alt.2 follows A-CSI request, which has “no request” by all zeros. It would also be OK with all 128 states to trigger temporary RS for at least one SCell if it is preferred. 
Answer:RAN1 answer is provided by example set of RRC parameters row #2 ~ 3 in sheet Alt2, i.e., maximum number of TRS trigger states supported per cell groupthat can be indicated by a MAC-CEis128(i.e. row #3) including one state value (e.g., all zeros) corresponding to no temporary RS on any SCells where each trigger stateis associated withcontainsone or multiple CSI-AssociatedReportConfigInfotoindicateTRS forup to 15 to-be-activated SCells. There is no difference for FR1 and FR2.

	Ericsson
	Thanks for the discussion. 

For Q1 response provided by moderator in v008, we would suggest below editorial to make the answer clearer. We would also be OK to make the maximum size = 16 and remove “assuming that a value zero indicated by a bit block in the MAC-CE means no RS resource transmitted”.

Answer: RAN1 answer is provided by example set of RRC parameters row #2 of sheet Alt1, i.e., maximum number of TRS configurations supported per SCell (among which one TRS configuration can be indicated by a bit block in a MAC-CE) has a maximum size of is 15 (i.e. row #2) assuming that a value zero indicated by a bit block in the MAC-CE means no RS resource transmitted. There is no difference for FR1 and FR2.

For Q2, we are OK with further updated answer from QC, based on ZTE comment.


	Moderator
	Thank you for your follow-ups.
Please find the update for draft LS with track name v5. The changes that have been stable for more than 24 hours are adopted.

	ZTE
	Thanks for the effort. We are ok with the updated draft responses below shared by Frank.

	MediaTek
	Thanks Frank for the great efforts and the nice discussions.
[bookmark: _GoBack]
For Alt. 1, we (MTK) slightly prefer 16 over 15 to allow one more configuration; however, considering that the deadline is approaching and the FL proposed contents seems stable, we are ok with the current updated draft responses shared by Frank.




Other Issues
Issues or comments that do not fit in any of the previous sections of this document can be provided in this section.
	Company
	View

	
	

	
	

	
	

	
	



Conclusions
A draft LS is in R1-2112982. The final LS is agreed in R1-2112983.
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