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[bookmark: _Ref129681862][bookmark: _Ref124589705]Introduction
[bookmark: _Ref129681832]The email discussion is to discuss and to decide the Reply LS to RAN2 as response to the received LS R1-2202901(R2-2204055) “LS on PDCCH Blind Detection in CA” [1]:
[109-e-R16-URLLC-08] Email discussion on incoming LS (in R1-2203045) from RAN2 on PDCCH blind detection in CA by May 13 – TBD (Huawei)
· [bookmark: OLE_LINK1]Relevant tdocs R1-2203077, R1-2203183, R1-2203394, R1-2203488, R1-2203849, R1-2204894
This document summarizes the issues raised in the LS and the views in [2][3][4][5][6][7], and further provides initial questions and proposals for discussion in section 3 and 4. The outcome of the email discussion is captured in section 5. 
Background from RAN1, RAN2 and Incoming LS R1-2202901
For the higher layer signaling with regard to PDCCH blind detection in CA and NR-DC, two LS have been exchanged between RAN1 and RAN2 [1][8]. During the discussion in RAN2#117-e meeting, RAN2 needs more information and the LS was sent to RAN1 [1]. The following questions are raised in the received LS:
Questions asked in LS R1-2203045 (R2-2204055) [1] 
According to the RAN1 LS, there is a note 2 that one combination of (pdcch-BlindDetectionMCG-UE-r15, pdcch-BlindDetectionSCG-UE-r15, pdcch-BlindDetectionMCG-UE-r16, pdcch-BlindDetectionSCG-UE-r16) reported by a UE for FG 11-2e corresponds to one combination of (pdcch-BlindDetectionCA-r15, pdcch-BlindDetectionCA-r16) reported by the UE for FG 11-2c or FG 11-2g. 
RAN2 defined two separate PDCCH blind detection capabilities for MCG (pdcch-BlindDetectionMCG-UE-Mixed-r16) and SCG (pdcch-BlindDetectionSCG-UE-Mixed-r16). In current RAN2 specification, there is no requirement for UE supporting NR-DC to report the capabilities for both MCG and SCG. RAN2 respectively asks RAN1 to clarify whether the wording above means that UE is required to report both capabilities for MCG and SCG? RAN2 concerns if adding such restriction leads to a non-backward compatible change for Release-16.
RAN2 would also like to point out that regarding note 3 and note 4, in existing RAN2 specification there is no such restriction that only one of FG 11-2c and FG 11-2g is reported if supported, and no restriction that only one of FG 11-2a and FG 11-2f is reported if supported. To ensure backward compatibility, RAN2 respectively asks RAN1 to clarify how to interpret it if the UE reports both of FG 11-2c and FG 11-2g, or both of FG 11-2a and FG 11-2f?

Discussion on the questions in the RAN2 Reply LS 
Companies have provided their views on the questions asked by RAN2 as summarized in section 3. This section provides a set of questions and/or proposals for further discussion. 
LS Question #1 – Is UE required to report both pdcch-BlindDetectionMCG-UE-Mixed-r16 for MCG and pdcch-BlindDetectionSCG-UE-Mixed-r16 for SCG?
FL observations/views: 
3 companies (Ericsson (1st preference), Vivo, Huawei) prefer to report both capabilities for Rel-16 NR-DC operation with a mix of Rel-15 and Rel-16 PDCCH monitoring capability on different carriers. While 2 companies (ZTE, Samsung) prefer that UE is not required to report the capabilities for both MCG and SCG.
It is noted that the Rel-15 parameter pdcch-BlindDetectionNRDC with SEQUENCE type includes one pdcch-BlindDetectionMCG-UE field and one pdcch-BlindDetectionSCG-UE field as copied below, which means both parameters must be reported by the UE. 
	pdcch-BlindDetectionNRDC                SEQUENCE {
        pdcch-BlindDetectionMCG-UE              INTEGER (1..15),
        pdcch-BlindDetectionSCG-UE              INTEGER (1..15)
    }                                                                                       OPTIONAL,


Rel-16 PDCCH monitoring for NR-DC operation was designed following the similar framework for Rel-15, therefore similar as Rel-15 both pdcch-BlindDetectionMCG-UE-Mixed-r16 and pdcch-BlindDetectionSCG-UE-Mixed-r16 should be reported by the UE.  
In addition, if only one of the parameters are reported by the UE, then we need some RAN1 spec changes also, which will introduce additional standard effort. An example related spec from section 10.1 in TS 38.213 is copied below, from which we can see that if one of the parameters is not reported, then some spec changes needed to clarify the default value.  
	When a UE is configured for NR-DC operation and is provided monitoringCapabilityConfig = r15monitoringcapability for at least one downlink cell and monitoringCapabilityConfig = r16monitoringcapability for at least one downlink cell where the UE monitors PDCCH, the UE may indicate, through pdcch-BlindDetectionMCG-UE1 and pdcch-BlindDetectionSCG-UE1, respective maximum values for pdcch-BlindDetection3 for the MCG and pdcch-BlindDetection3 for the SCG, and through pdcch-BlindDetectionMCG-UE2 and pdcch-BlindDetectionSCG-UE2 respective maximum values for pdcch-BlindDetection2 for the MCG and pdcch-BlindDetection2 for the SCG. 
If the UE reports pdcch-BlindDetectionCA1, 
-	the value range of pdcch-BlindDetectionMCG-UE1 or of pdcch-BlindDetectionSCG-UE1 is [0, 1, …, pdcch-BlindDetectionCA1], and 
-	pdcch-BlindDetectionMCG-UE1 + pdcch-BlindDetectionSCG-UE1 >= pdcch-BlindDetectionCA1. 


Therefore, it is recommended to conclude that UE is required to report both pdcch-BlindDetectionMCG-UE-Mixed-r16 for MCG and pdcch-BlindDetectionSCG-UE-Mixed-r16 for SCG in Rel-16. From RAN2 perspective, anyway they need to implement the parameters and thus it should be fine. 

First round email discussion 
Based on the above analysis in section 3.1 above, the following Proposal 3.1-1 is made for the first round email discussion. 
Proposal 3.1-1: Take the following as the answer to Question 1:
· For Rel-16 NR-DC operation with a mix of Rel-15 and Rel-16 PDCCH monitoring capability on different carriers, the UE is required to report both pdcch-BlindDetectionMCG-UE-Mixed-r16 for MCG and pdcch-BlindDetectionSCG-UE-Mixed-r16 for SCG.
	Company
	View

	Moderator
	Please check the analysis in section 4.1 to understand better the reasons to make this proposal. 
Note that although the views from the contributions are diverse, I made this tentative proposal for the first round check directly, because we don’t have much time for this email thread and better to save some time, and indeed It looks to me that this is the most reasonable way to go. Of course, if there is strong concern, we can see whether/how to adjust. 

	vivo
	We support this proposal. Otherwise, RAN1 need to define some default values which would result in additional discussions, complexity and RAN1 specification change.   

	DOCOMO
	Support the proposal.

	Qualcomm
	Fine with the proposal. 

	Samsung
	We are not sure about the necessity of RAN1 spec. change if reporting is only done for one of the CGs. UE anyways expects to be provided pdcch-BlindDetection3 and pdcch-BlindDetection2 for the MCG, and pdcch-BlindDetection3 and pdcch-BlindDetection2 for the SCG with values that satisfy the total limit given by pdcch-BlindDetectionCA1 and pdcch-BlindDetectionCA2. However, we agree with FL that it is natural to follow Rel-15 behavior and report for both CGs, so we are fine with the proposal.
[Moderator]: Thanks for being fine with the proposal. Regarding whether any RAN1 spec change needed if reporting is only done for one of the CGs, let me further clarify. If you look at the definitions in 38.213, e.g. the following paragraph copied below, you will find that pdcch-BlindDetectionMCG-UE1 and pdcch-BlindDetectionSCG-UE1 always occur simultaneously in the spec, and we don’t have any description in RAN1 spec on the default value for either pdcch-BlindDetectionMCG-UE1 or BlindDetectionSCG-UE1. Therefore, I think if only one of them are reported, some spec changes should be needed.    
====
If the UE reports pdcch-BlindDetectionCA1, 
-	the value range of pdcch-BlindDetectionMCG-UE1 or of pdcch-BlindDetectionSCG-UE1 is [0, 1, …, pdcch-BlindDetectionCA1], and 
-	pdcch-BlindDetectionMCG-UE1 + pdcch-BlindDetectionSCG-UE1 >= pdcch-BlindDetectionCA1. 
====

	Intel
	Support the proposal. 
Perhaps we should also clarify in the response LS that this behavior (reporting both) is consistent with TS 38.213 specs as quoted above by FL.
[Moderator]: Yes, we can add a note to clarify this in the reply LS I think. The proposal is mainly to discuss the key answer to question 1, and we can add some additional necessary clarifications in the draft LS I think.  

	ZTE
	We are ok with the proposal as the intention is to follow Rel-15 behavior. 
If so, should we also clarify for NR-DC operation with Rel-16 PDCCH monitoring capability only on all the serving cells? 
[Moderator]: In the LS from RAN2, they only ask for clarification for NR-DC operation, so I guess we don’t need to add other things not related, otherwise it may cause confusion. 

	Nokia/NSB
	Fine with the proposal. 

	Ericsson
	Support



[bookmark: OLE_LINK9]Summary of the status for Proposal 3.1-1 based on inputs for the first round
	Support
	Vivo, DOCOMO, Qualcomm, Samsung, Intel, ZTE, Nokia, NSB, Huawei, HiSilicon, Ericsson  

	Not support
	


FL recommendation: All companies are fine with proposal 3.1-1 and thus it is stable.  

LS Question #2 - How to interpret it if the UE reports both of FG 11-2c and FG 11-2g, or both of FG 11-2a and FG 11-2f?
FL observations/views: 
3 companies (ZTE, Vivo, Huawei) prefer to report either FG 11-2a or FG11-2f, and the same understanding applies to FG 11-2c and FG 11-2g. While 2 companies (Ericsson, Samsung) prefer to include one case where FG 11-2a and FG 11-2f can be reported simultaneously, or FG 11-2c and FG 11-2g can be reported simultaneously. However, it looks to me that allowing to report either FG 11-2a or FG11-2f, or FG 11-2c or FG11-2g, should be the correct way. Reasons as given below:  
Firstly, the current RAN2 specification is not aligned with the agreements/understanding in RAN1. For example, according to the RAN1 agreement achieved in the RAN1#104-e meeting below, it is clear that only one of FG 11-2c and FG 11-2g should be reported, and only one of FG 11-2a and FG 11-2f should be reported. Otherwise there would be corresponding agreements on the case of both FG 11-2a and FG 11-2f, or both FG 11-2c and FG 11-2g are reported.     
	Agreements:
· No change of pre-requisite for both FG 11-2d and FG 11-2e;
· For FG 11-2d, add a note “If a UE supports FG 11-2a or FG 11-2f, then the capability defined by FG 11-2a or FG 11-2f is applied to FG 11-2d”.
· For FG 11-2e, add a note “If a UE supports FG 11-2c or FG 11-2g, then the capability defined by FG 11-2c or FG 11-2g is applied to FG 11-2e”. 



Secondly, technically there is no motivation to report both FG 11-2a and FG 11-2f, or both FG 11-2c and FG 11-2g. As clarified below, allowing reporting one of the FGs can cover all cases already:
· If UE only supports aligned span for all cases, UE can just report FG 11-2c with “aligned spans only”.
· If UE supports aligned span and non-aligned span with restriction, then UE can just report FG 11-2g.
· If UE supports aligned span and non-aligned span without restriction, then UE can just report FG 11-2c with “aligned spans and non-aligned spans”.  
Thirdly, it seems the main worry from RAN2 is backward compatibility. However, since from the beginning it seems the RAN2 spec not aligned with the RAN1 agreements/understanding, the implementations may follow the correct understanding already, thus it is difficult to say whether following the current RAN2 spec or following the RAN1 agreements/understanding will have backward compatible issues. In theory, we should follow the correct way and RAN2 can correct the RAN2 specs. Of course, happy to hear the views from companies.   
First round email discussion 
Based on the above analysis in section 3.2 above, the following questions are set for the first round email discussion. 
[bookmark: OLE_LINK4]Question 3.2-1: Do you have strong concern to take the following as the answer to Question 2? 
· [bookmark: OLE_LINK11]The UE is only required to report either FG 11-2a or FG11-2f.
· The UE is only required to report either FG 11-2c or FG11-2g.
	[bookmark: OLE_LINK2]Company
	View

	Moderator
	Please check the analysis in section 3.1 to understand better the reasons to make this proposal. 

	vivo
	No strong concern and we are fine with above answer. 

	DOCOMO
	No strong concern and we are fine with above answer.

	Qualcomm
	On the arguments from the moderator above, if the UE is allowed to report both capabilities, it can report different number of CCs for when the spans are aligned/non-aligned and when they are non-aligned. This would give a UE a better resolution on the signaling and helps a UE to avoid underreporting. 
[bookmark: OLE_LINK10]However, we also agree with Samsung that reporting both capabilities would lead to an ambiguity in terms of determining the bounds on CA/DC inequalities. Hence, we are fine with the moderator’s proposal.
[Moderator]: Thanks for supporting the proposal! I also agree with your analysis above.  

	Samsung
	No strong concern on the proposal with the understanding that UE only reports one of the FGs. Reporting both may require additional effort to define an interpretation with no clear benefit. It is also possible not to define any interpretation. In this case UE should prepare for the consequences of any interpretation by gNB. Without a clear interpretation a reasonable UE wouldn’t report both FGs.
[Moderator]: Agree that reporting both has no clear benefit but additional effort. If possible, still better to make it clearer that the reporting is not needed to avoid ambiguity, though I do agree with you that a smart UE would not report both.  
Also we are not sure if the wording implies that UE only reports one of the FGs. If the intention is for UE to only report one FG, maybe it is better to say “The UE can only report either FG 11-2a or FG 11-2f”
[Moderator]: Yes the intention is for UE to only report one FG. However, I think your concern should not be there with the original wording. For the wording “UE can only report either FG 11-2a or FG 11-2f”as suggested by you above, I feel it cannot preclude reporting both FG 11-2a and FG 11-2f, since we use “can” here, then it doesn’t say UE cannot do others.    

	Intel
	While we are open to considering possible interpretations in case both of each pair of FGs are reported, we acknowledge that restricting to reporting only one of the FGs for each pair is simpler (can avoid new discussions in RAN1 on this) and consistent with previous RAN1 decision. Thus, we can accept the FL proposal, including the suggested re-wording from Samsung. 
[Moderator]: Thank you very much for being flexible. 

	ZTE
	We agree with FL’s analysis and support above answer. 

	Nokia/NSB
	No strong concern and we are fine with above answer.

	Ericsson
	If only considering RAN1, we don’t object to the proposal. 
On the other hand, RAN2 LS asks RAN1 for interpretation. Our understanding of a proper answer is, RAN1 needs to reply with an interpretation to avoid potentially another round of LS
“To ensure backward compatibility, RAN2 respectively asks RAN1 to clarify how to interpret it if the UE reports both of FG 11-2c and FG 11-2g, or both of FG 11-2a and FG 11-2f?”



Summary of the status for Question 3.2-1 based on inputs for the first round
	No concern
	Vivo, DOCOMO, Qualcomm, Intel, ZTE, Nokia, NSB, Huawei, HiSilicon 
Reasons to agree with the two sub-bullets in question 3.2-1:
· Allowing reporting both capabilities would lead to an ambiguity in terms of determining the bounds on CA/DC inequalities.
· Allowing reporting both capabilities would require additional effort to define an interpretation with no clear benefit.
· The current RAN2 specification is not aligned with the agreements/understanding in RAN1.

	Agree in principle, question for clarification on the wording 
	Samsung


Moderator: All companies agree with the two sub-bullets in question 3.2-1 in principle, while Samsung has some question for clarification on the wording. Please Samsung check my thinking in the above table and see if the original wording is agreeable to you or not. 

Question 3.2-2: If you have strong concern on question 4.2-1 above, what is your interpretation if the UE reports both of FG 11-2c and FG 11-2g, or both of FG 11-2a and FG 11-2f, e.g. any comment on the interpretation proposed by Ericsson as copied blow?   
Table x. Interpretation of combinations of FG 11-2c and 11-2g.
	UE report of 11-2c
	UE report of 11-2g
	Interpretation

	11-2c is reported; supportedSpanArrangement = alignedAndNonAligned
	Regardless of 11-2g is reported by UE or not
	The gNB can configure aligned spans and non-aligned spans. For non-aligned spans, the gNB can configure without restriction. 
Since 11-2c non-aligned span is supported by UE, gNB can schedule non-aligned spans without restriction.

	11-2c is reported; 
supportedSpanArrangement = alignedOnly
	11-2g is reported
	The gNB can configure aligned spans and non-aligned spans.  For non-aligned spans, the gNB can configure with restriction. 
The gNB can schedule non-aligned span with restriction according to 11-2g report, but cannot schedule non-aligned spans without restriction since 11-2c reports aligned span only.

	11-2c is reported; 
supportedSpanArrangement = alignedOnly
	11-2g is not reported 
	The gNB can configure aligned spans, but cannot configure non-aligned spans.
With 11-2g absent, gNB follows 11-2c.

	11-2c is not reported
	11-2g is reported
	The gNB can configure aligned spans and non-aligned spans.  For non-aligned spans, the gNB can configure with restriction.
With 11-2c absent, gNB follows 11-2g.



	[bookmark: OLE_LINK12]Company
	View

	Moderator
	If you have strong concern on supporting reporting both of FG 11-2c and FG 11-2g, or both of FG 11-2a and FG 11-2f, please share here also. Then it would be clear to us whether/how to adjust the proposals. 

	vivo
	UE only reporting either FG11-2c or 11-2g is simpler and cleaner. 
If companies strongly prefer to include one case where FG 11-2c and FG 11-2g can be reported simultaneously. Then we suggest that UE is expected to report FG11-2c as supportedSpanArrangement = alignedAndNonAligned in case the FG 11-2g is simultaneously reported. 

	Samsung
	We think that reporting only FG should be the correct behavior, so we don’t see the need of discussing the interpretation. 

	Intel
	Although the proposed interpretations are reasonable in our view, as responded to previous proposal, it’d be preferred to not initiate new discussions on this. 

	ZTE
	In case a UE is allowed to report both of FG 11-2c and FG 11-2g, we share the same interpretation as Ericsson. 

	Ericsson
	We agree it’s simpler to report only one FG. If both are reported, then the table provides the interpretation. 



Summary of the status for Question 3.2-2 based on inputs for the first round
Moderator: All the 4 companies seem prefer not to further initiate this kind of discussion, since it is clear that there is no clear benefit to support reporting both FGs while it is obvious will cause much additional effort. 

Second round email discussion 
Based on the above discussion in section 3.2.1 above, the following Proposal 3.2-1 is made for the first round email discussion. 
Proposal 3.2-1: Take the following as the answer to Question 2:
· The UE is only required to report either FG 11-2a or FG11-2f.
· The UE is only required to report either FG 11-2c or FG11-2g.

Revised Proposal 3.2-1: Take the following as the answer to Question 2:
· The UE may report either FG 11-2a or FG 11-2f, but not both.
· The UE may report either FG 11-2c or FG 11-2g, but not both.
	Company
	View

	Moderator
	@ Samsung
Please check my replies to your comment on the clarification on the wording, and see if you can accept this proposal.
@all other companies
Based on your inputs in section 3.2.1, this proposal here should be agreeable to you. So you don’t need to comment again here unless you have other new thinking to share. 

	Ericsson
	We agree it’s simpler to report only one FG. 
On the other hand, RAN2 LS asks RAN1 for interpretation; RAN2 didn’t ask RAN1 if a restriction is intended. Our understanding of a proper answer is, RAN1 needs to reply with an interpretation to avoid potentially another round of LS.
“To ensure backward compatibility, RAN2 respectively asks RAN1 to clarify how to interpret it if the UE reports both of FG 11-2c and FG 11-2g, or both of FG 11-2a and FG 11-2f?”
Thus, we recommend to reply to RAN2 that restriction is intended by RAN1 (i.e., proposal 3.2-1), but also include the interpretation if RAN2 cannot impose the restriction for some reason, i.e., include the interpretation table in the response LS as well.
[Moderator]: Updated accordingly as shown in draft reply LS v01. Please check.  

	Samsung
	We are fine with the proposal.
[Moderator]: Thank you very much for being flexible. During the discussion on the comments from Ericsson, it seems we can make the changes as in the revised proposal above, which could avoid the worry you raised before and also avoid the risk of allowing reporting both. Please check.

	Moderator (updated)
	@all
Please all check the revised proposal. The original proposal may result in the misunderstanding that UE is required to always report one of them, i.e. not allowing UE not to report any of them. With the revised proposal, it can be clearer. 

	vivo
	We are fine with the Revised Proposal 3.2-1.

	Nokia/NSB
	We are fine with the revised proposal

	Samsung
	We are OK with the revised proposal 3.2-1

	Moderator
	Thank you all for your inputs! The deadline for the second round inputs is passed. It seems the revised proposal 3.2-1 is agreeable.  



Other issues
If there is any other issue to discuss, please provide it here. 
	Company
	View

	
	

	
	



Draft Reply LS
Based on the discussions in the first round as shown in section 3, the draft reply LS is made accordingly for you to check.
Second round email discussion  
Draft Reply LS_v01 is made based on the stable Proposal 3.1-1 in section 3.1.1 and the revised proposal 3.2-1 in section 3.2.2. Also some additional clarifications are also added for RAN2 reference. 
	Company
	View

	vivo
	We are fine with the LS.

	Nokia/NSB
	We are fine with draft LS v01

	Samsung
	We are fine with the draft LS

	Moderator
	Thank you all for your inputs! It seems the draft reply LS 01 is stable. Since the deadline is passed, I will bring it to chairman for approval. 



Outcome
Based on the discussions, the following agreement is made: 

Agreement
Reply LS on PDCCH Blind Detection in CA (draft in R1-2205319) is endorsed in R1-2205320.
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