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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref129681832]The email discussion is to discuss and to decide the Reply LS to RAN2 as response to the received LS R1-2110757(R2-2109168) “LS on PDCCH Blind Detection in CA” [1]:
[107-e-NR-L1enh-URLLC-01] Discussion on LS from RAN2 on blind detection in CA by November 18 – Chengyan (Huawei)
This document summarizes the details of the discussions in section 4 and section 5. Please note that section 6 provides the summary of outcome under this email discussion.
Background from RAN1, RAN2 and Incoming LS R1-2110757
The following agreement was achieved in RAN1#100bis-e for case 3 in Rel-16 URLLC, i.e. when at least one CC is configured for PDCCH monitoring according to Rel-15 and at least one CC is configured for PDCCH monitoring according to Rel-16.
	Agreements:
For the case with Rel-15 monitoring capability and Rel-16 monitoring capability on different serving cells (i.e. case 3), UE will report one or more combination of (pdcch-BlindDetectionCA-R15, pdcch-BlindDetectionCA-R16) as UE capability.
· If UE reports more than one combination of (pdcch-BlindDetectionCA-R15, pdcch-BlindDetectionCA-R16),
· gNB configure which combination for UE to use for scaling PDCCH monitoring capability if the number of CCs configured is larger than the reported capability 


 
According to the above mentioned agreement, the UE can report one or more combinations of (pdcch-BlindDetectionCA-R15, pdcch-BlindDetectionCA-R16). However, this has not been captured correctly in TS 38.331 [8] and a CR [9] was handled in RAN2 to align the specification with the agreements. During the discussion in RAN2, it became clear that 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 R1-2110757 [1]
To support more than one combination in RAN2 signaling for FG 11-2c and FG 11-2g, RAN2 respectfully asks RAN1 to provide the feedback for the following questions:
1. How many combinations for FG 11-2c and FG 11-2g can be reported at most from RAN1 perspective?
2. Whether the “supported span arrangement for CA” should be reported for each of the combinations or reported only once for FG 11-2c?
Besides, RAN2 wonders whether more than one combination should be supported for FG 11-2e as well? If the answer is yes, how many combinations for FG 11-2e can be reported at most from RAN1 perspective?

Summary of company views in submitted papers
Companies have provided their views in [2] – [7] on the questions asked by RAN2. 
LS Question #1 – How many combinations for FG 11-2c and FG 11-2g can be reported at most from RAN1 perspective?
	Company
	View

	ZTE [2]
	It’s RAN1 understanding that reporting one or more combinations for FG 11-2c and FG 11-2g has been supported
RAN1 thinks supporting 4 combinations could be sufficient while it’s up to RAN2 for final decision.

	Vivo [3]
	According to RAN 1 discussion and agreements below, more than one combination is supported for UE supporting mix Rel-15 and Rel-16 CA.     
16 combinations for FG 11-2c and FG 11-2g can be reported at most from RAN1 perspective.

	Samsung [4]
	We think up to eight combination would suffice.

	Huawei, HiSilicon [5], [7]
	Considering a trade-off between the signaling overhead and scheduling flexibility, at most 4 combinations are sufficient to be reported by a UE for mixed Rel-16 and Rel-15 PDCCH monitoring capabilities among different serving cells.
· FG 11-2c and FG 11-2g, at most 4 combinations are reported by a UE for mixed Rel-16 and Rel-15 PDCCH monitoring capabilities among different serving cells.

	Nokia, Nokia Shanghai Bell [6]
	Confirm that it must be possible to report different combinations of Rel-15 and Rel-16 blind detection capabilities in FG 11-2c, 11-2g. The exact number of combinations is FFS.
Indeed, it is clear from the descriptions of FG 11-2c, 11-2g and 11-2e that it must be possible to report combinations of Rel-15 and Rel-16 blind detection capabilities. However, it is not defined in UE feature group list or in specifications how many such combinations are possible,…



LS Question #2 – Whether the “supported span arrangement for CA” should be reported for each of the combinations or reported only once for FG 11-2c?
	Company
	View

	ZTE [2]
	RAN1 thinks the “supported span arrangement for CA” should be reported for each of the combinations for FG 11-2c.

	Vivo [3]
	The “supported span arrangement for CA” should be reported only once and applied to all combinations given FG 11-2c is per BC.

	Samsung [4]
	We don’t see the necessity of reporting the support for each of the combinations. Unless such a necessity is justified, one reporting for the support of the span arrangement seems to be sufficient.

	Huawei, HiSilicon [5], [7]
	It is simple and provides more flexibility to report the span arrangement for each reported combination. The additional RRC signaling overhead is low.
· For 11-2c, the span arrangement is reported for each combination

	Nokia, Nokia Shanghai Bell [6]
	Confirm that “supported span arrangement for CA” is reported only once for FG 11-2c.



LS Question #3 – RAN2 wonders whether more than one combination should be supported for FG 11-2e as well? If the answer is yes, how many combinations for FG 11-2e can be reported at most from RAN1 perspective?
	Company
	View

	ZTE [2]
	Similar to FG 11-2c and FG 11-2g, reporting at most 4 combinations for FG 11-2e is sufficient from RAN1 perspective.

	Vivo [3]
	More than one combination should be supported for FG 11-2e. Similar as for Question1, from RAN1 perspective, 16 combinations are sufficient. 

	Samsung [4]
	There were also a third question about FG 11-2e on whether multiple reporting should be supported. Based on the aforementioned agreements, multiple combinations are allowed for reporting, and there is a specific one-to-one relationship between 11-2c and 11-2e. In order to make the current specification consistent with the agreements, one way is to capture the following note in TS 38.331 or 38.306.
	· UE reports one or more combination of (pdcch-BlindDetectionMCG-UE-r15, pdcch-BlindDetectionSCG-UE-r15, pdcch-BlindDetectionMCG-UE-r16, pdcch-BlindDetectionSCG-UE-r16)
· One combination of (pdcch-BlindDetectionMCG-UE-r15, pdcch-BlindDetectionSCG-UE-r15, pdcch-BlindDetectionMCG-UE-r16, pdcch-BlindDetectionSCG-UE-r16) corresponds to one combination of (pdcch-BlindDetectionCA-r15, pdcch-BlindDetectionCA-r16) reported by a UE for CA operation



Proposal 1: Request RAN2 to capture the above note in TS38.331 or 38.306 to make it consistent with the agreements describing relationship between 11-2c and 11-2e.

	Huawei, HiSilicon [5], [7]
		Agreement
For NR-DC operation with at least one downlink cell using Rel-16 PDCCH monitoring capability and at least one downlink cell using Rel-15 PDCCH monitoring capability, and if a UE reports the capability of CC limits for NR-DC operation separately from CA operation, 
· UE reports one or more combination of (pdcch-BlindDetectionMCG-UE-r15, pdcch-BlindDetectionSCG-UE-r15, pdcch-BlindDetectionMCG-UE-r16, pdcch-BlindDetectionSCG-UE-r16)
· One combination of (pdcch-BlindDetectionMCG-UE-r15, pdcch-BlindDetectionSCG-UE-r15, pdcch-BlindDetectionMCG-UE-r16, pdcch-BlindDetectionSCG-UE-r16) corresponds to one combination of (pdcch-BlindDetectionCA-r15, pdcch-BlindDetectionCA-r16) reported by a UE for CA operation
· pdcch-BlindDetectionMCG-UE-r16 + pdcch-BlindDetectionSCG-UE-r16 >= pdcch-BlindDetectionCA-r16
· pdcch-BlindDetectionMCG-UE-r15 + pdcch-BlindDetectionSCG-UE-r15>= pdcch-BlindDetectionCA-r15
· 3<= The minimum of pdcch-BlindDetectionMCG-UE-r16 +  pdcch-BlindDetectionSCG-UE-r16 + pdcch-BlindDetectionMCG-UE-r15 + pdcch-BlindDetectionSCG-UE-r15 <=16




For the second part, in order to keep the signaling overhead and implementation complexity on the same level, at most the same number of combinations as answered for Question 1 should be supported. This is also evident from the UE feature description for FG 11-2e [5], where it is said that one combination for NR-DC corresponds to one combination for CA. Thus, whatever number RAN1 is going to decide for Question 1, the same number should also be applied for NR-DC.
From 38.822 on FG 11-2e [5]:
	One combination of (pdcch-BlindDetectionMCG-UE-r15, pdcch-BlindDetectionSCG-UE-r15, pdcch-BlindDetectionMCG-UE-r16, pdcch-BlindDetectionSCG-UE-r16) corresponds to one combination of (pdcch-BlindDetectionCA-r15, pdcch-BlindDetectionCA-r16)



RAN1 has made the necessary agreements to answer the last question in the LS from RAN2 about NR-DC.
· For FG 11-2e, multiple combinations should be supported. The same maximum number as agreed for 11-2c should be supported.

	Nokia, Nokia Shanghai Bell [6]
	Confirm that it must be possible to report different combinations of Rel-15 and Rel-16 blind detection capabilities 11-2e. The exact number of combinations is FFS.



Discussion on the questions in the LS on blind detection in CA
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 – How many combinations for FG 11-2c and FG 11-2g can be reported at most from RAN1 perspective?
FL observations: All companies confirm that multiple combinations are supported to be reported.  But there are different views on the maximum number of combinations to report.
· Max 4 combinations: HW/HiSi, ZTE (where ZTE thinks the final decision should be up to RAN2)
· Max 8 combinations: Samsung
· Max 16 combinations: vivo
· Max number FFS: Nokia
The advantage with supporting more combinations is to provide better flexibility in CA with mixed Rel-15/16 PDCCH monitoring. The gNB can then choose among more combinations and can select one option that better matches the characteristics of the given use case. The drawback is a larger required RRC signaling overhead. From the performance perspective, it does not really seem to be needed to provide extremely high numbers of combinations. Given the proposals provided in the papers, it seems an agreeable middle ground could be to support at most 8 combinations. But, if feasible from the RRC signaling perspective, there is no harm in supporting even more combinations. The final decision could be left to RAN2, as it also has been mentioned by ZTE.

First round email discussion 
Given the overall situation, the following Proposal 4.1.1-1 is made for the first round email discussion. 
Proposal 4.1.1-1: RAN1 provides the following answer to RAN2 for Question #1:
RAN1 confirms that multiple combinations of (pdcch-BlindDetectionCA-R15, pdcch-BlindDetectionCA-R16) for FG 11-2c and FG 11-2g can be reported. 
· The maximum number of reported combinations is a trade-off between configuration flexibility and signaling overhead. From RAN1 perspective, reporting a maximum number of 8 combinations is sufficient but RAN1 leaves it to RAN2’s decision if more combinations should be supported.
	Company
	View

	vivo
	We are fine with the proposal.  

	Samsung
	Support the proposal

	Ericsson
	FG 11-2c and 11-2g are reported per band combination, which leads to high signaling overhead. We prefer maximum of 4 combinations for 11-2c and 11-2g, respectively.

	OPPO
	Our first preference is maximum of 4 combinations, if the majority agrees with 8, we could also accept it.

	ZTE
	We slightly prefer a maximum of 4 combinations and report the span arrangement per combination, which in our view is a good trade-off between overhand and flexibility. Possibly we could have a joint proposal for Q1 and Q2. 

	DOCOMO
	We are fine with the proposal.

	HW/HiSi
	We are fine with the proposal, but would also accept with 4 combinations. We would go with the majority view.

	Qualcomm
	The proposal is fine. In our view, it is important to clarify in the response to RAN2 that the UE can choose to report any number of combinations that is smaller or equal to the maximum number of combinations and is not required to always report the maximum number of combinations.
[Feature lead]: I think it should be clear from the LS that RAN2 is aware of this already, since they have asked “can be reported at most from RAN1 perspective”, which implies that the UE also can report fewer combinations. However, I think there is no harm in adding your request to the reply LS and I will consider it in the updated proposal.

	Nokia, NSB
	We are OK with the proposal, and we agree with Qualcomm’s clarification. In any case we need to be mindful of signaling overhead and avoid an excessive number of combinations.

	Intel
	We think up to four combinations is sufficient but can live with the current proposal of a max of eight.



Second round email discussions
FL observations from first round of email discussion: 
All companies agree to confirm that multiple combinations shall be supported, this part of the proposal is stable. Regarding the maximum number that can be reported, most companies support or can accept 8 as given in the proposal, a few companies expressed that a low RRC signaling overhead is important and suggest 4 as the maximum number instead of 8. Brief summary of company position is as below:  
	Support or can accept Proposal 4.1.1-1, i.e. up to 8 combinations
	Vivo, Samsung, OPPO (can accept), DOCOMO, Nokia, NSB, Huawei, HiSilicon, Qualcomm, Intel (can accept)

	Prefer a reduced number, i.e. up to 4 combinations
	Ericsson, ZTE, Intel, OPPO 



[bookmark: OLE_LINK1]Feature lead recommendation: Regarding the number of combinations that can be reported, it is recommended to support up to 8 as proposed in Proposal 4.1.1-1. I agree that we need to consider the potential RRC signaling overhead also, however please note that UE can report smaller number of combinations if only less combinations are necessary, and the overall RRC signaling overhead is dependent on the actual reported combinations, not the maximum number of combinations. Meanwhile, leave a larger maximum number can provide some flexibility also. In addition, a note is also added to reflect the clarification suggested by Qualcomm and Nokia.     

Revised Proposal 4.1.1-1: RAN1 provides the following answer to RAN2 for Question #1:
RAN1 confirms that multiple combinations of (pdcch-BlindDetectionCA-R15, pdcch-BlindDetectionCA-R16) for FG 11-2c and FG 11-2g can be reported. 
· The maximum number of reported combinations is a trade-off between configuration flexibility and the potential signaling overhead. From RAN1 perspective, reporting a maximum number of 8 combinations is sufficient but RAN1 leaves it to RAN2’s decision if more combinations should be supported.
· Note: UE can report any number of combinations that is smaller or equal to the maximum number of combinations.  
	Company
	View

	Feature Lead
	@ Ericsson @ ZTE
[bookmark: OLE_LINK2][bookmark: OLE_LINK3]Please check my summary above for the first round email discussion, and see if you can accept 8 as the maximum number of combinations. 

	Qualcomm
	Support 

	Apple
	We are okay with the proposal

	Samsung
	Support proposal

	Vivo
	We support the proposal

	DOCOMO
	Support

	ZTE
	Can live with the proposal. 

	HW/HiSi
	Support

	Nokia, NSB
	Support



Feature lead: Based on the above inputs, Revised Proposal 4.1.1-1 is stable. 

LS Question #2 – Whether the “supported span arrangement for CA” should be reported for each of the combinations or reported only once for FG 11-2c?
FL observations: 2 companies (ZTE, Huawei) prefer to report the span arrangement separately for each combination, while 3 companies (vivo, Samsung, Nokia) prefer to report it only once.
A drawback of reporting the span arrangement for each combination is the increased RRC signaling overhead.  The advantage, on the other hand, would be more flexibility. It could be possible that for some combinations (e.g. with a small number of Rel-16 CCs) the UE is capable to perform PDCCH monitoring with aligned and unaligned Rel-16 span arrangements whereas for other combinations (e.g. with large number of Rel-16 CCs) PDCCH monitoring can only be performed for aligned Rel-16 CCs. In such case, if the span arrangement would only be reported once for all combinations, the UE would need to report “aligned spans”, which prevents the network from configuring unaligned span arrangement, even if certain combinations at the UE would allow for that. However, it is true that during RAN1 discussion, somehow the unaligned span arrangement case is deprioritized, and thus may work also to only allow reporting once.

First round email discussion 
Since only a few papers submitted, maybe better to check the views from other companies also before making any proposal. 

Question 4.2.1-1: Which option do you prefer for reporting “supported span arrangement”? Please provide your reasons for your choice also. 
· Option 1: Report the “supported span arrangement for CA” for each reported combination of (pdcch-BlindDetectionCA-R15, pdcch-BlindDetectionCA-R16) 
· Option 2: Report the “supported span arrangement for CA” once for all reported combination(s) of (pdcch-BlindDetectionCA-R15, pdcch-BlindDetectionCA-R16) 
	Company
	View

	vivo
	Option 2. 
As FL mentioned, in Rel-16 discussions, the case for unaligned span arrangement is considered as not a typical case and deprioritized. Hence, we do not see the necessity to have such flexibility. 

	Samsung
	We are not sure about the motivation for having “supported span arrangement for CA” for each combination. The necessity of the flexibility is not clear. We prefer Option 2, but can also live with Option 1.

	Ericsson
	Option 2

	OPPO
	We slightly prefer Option 1 since UE may have different capabilities of handling aligned and unaligned span arrangements for different combinations, but we can also live with option 2 if it is majority view.

	ZTE
	We agree with FL’s analysis, and slightly prefer Option 1. 

	DOCOMO
	We slightly prefer Option 1 but can live with Option 2 as well.

	HW/HiSi
	We slightly prefer Option 1 but can live with Option 2.

	Qualcomm
	Option 1. The complexity of supporting different span patterns is not the same. Hence, we propose to report the possible combinations separately for each supported span pattern. 

	Nokia, NSB
	Option 2. The extra overhead doesn’t seem to be justified, and the extra flexibility causes more uncertainty on determining optimal configurations on network side.

	Intel
	Option 2 is sufficient. The significantly increased signaling OH is not justified. In practice, it is rather unlikely the apparent “additional flexibility” will be put to use.



Second round email discussions
FL observations from first round of email discussion: 
5 companies expressed Option 1 as their preference and 5 companies Option 2. Some companies indicated already flexibility to go with another option than their preference. Thus, it seems that biggest chance that we can get an agreement is to go for Option 2. 
	Option 1, report span arrangement per combination
	OPPO, ZTE, DOCOMO, Huawei/HiSilicon, Qualcomm, Samsung (can accept),

	Option 2, report the same span arrangement once commonly for all reported combinations
	Vivo, Samsung, Ericsson, Nokia/NSB, Intel, OPPO (can accept), ZTE (can accept), DOCOMO (can accept), Huawei/HiSilicon (can accept),



Feature lead recommendation: It seems most companies can support or live with option 2, except that Qualcomm seems only prefer option 1. I agree with Qualcomm that the complexity of supporting aligned span and un-aligned span are different, thus from flexibility perspective per combination reporting is better. However, since in practice very likely aligned span pattern is the one used often, and un-aligned span pattern somehow we didn’t try to do optimization for it before, I think it should be ok to mainly consider aligned span pattern here, which means if for a certain combination of (pdcch-BlindDetectionCA-R15, pdcch-BlindDetectionCA-R16) the UE can only support aligned span pattern, then UE can just report aligned span pattern for all reported combinations, and no need to differentiate the combinations that can support un-aligned span pattern. Please note that the capability reporting is per band combination, which means for different band combinations it is still possible to differentiate aligned span pattern and un-aligned span pattern. In addition, from signaling overhead perspective, option 2 can save the overhead, especially if in most cases only aligned span pattern will be reported.   

Proposal 4.2.2-1: RAN1 provides the following answer to RAN2 for Question #2:
The “supported span arrangement for CA” is reported only once for all reported combination(s) of (pdcch-BlindDetectionCA-R15, pdcch-BlindDetectionCA-R16) for FG 11-2c.
	Company
	View

	Feature Lead
	@ Qualcomm
Please check my summary above for the first round email discussion, and see if you can accept option 2.

	Qualcomm
	The number of BDs/CCEs is not scaled linearly for different spans (RAN1 decided to go with a slightly larger numbers for some span patterns.) As a result, we think that the CA capability should therefore be reported separately. 
We understand that some companies stated that they can accept Option 2 as well, but if we count the first preferences, the number of companies supporting each option is 5. 
[Feature lead]: Yes as I described above, from first preference perspective, 5 vs 5. But the problem is that we cannot go anywhere if only count for the first preference and we have to go to the option that seems more chance to be acceptable for companies, i.e. option 2. Hopefully you can live with it also.  
In addition, I agree with you that the number of BDs/CCEs is not scaled linearly for different spans, I assume you mean the numbers of BDs/CCEs for combination (7, 3), (4, 3) and (2, 2) here. This is applied to both “aligned span” and “non-aligned spans” though. Note that in the proposal “supported span arrangement” doesn’t mean combinations (X, Y), but means whether to support “aligned span” and “non-aligned spans” for CA.  
[Qualcomm2] Thanks for the clarification. We are fine with the proposal too. 

	Samsung 
	Support the proposal

	vivo
	We support the proposal

	DOCOMO
	Support the proposal

	ZTE
	Ok with the proposal. 

	HW/HiSi
	Support

	Nokia, NSB
	Support



Feature lead: Based on the above inputs, Proposal 4.2.2-1 is stable.

LS Question #3 – RAN2 wonders whether more than one combination should be supported for FG 11-2e as well? If the answer is yes, how many combinations for FG 11-2e can be reported at most from RAN1 perspective?
FL observations: All companies confirm that more than one combination shall be supported. Also, it has been pointed out by Samsung [4] and Huawei [7] that there is a one-to-one relationship between 11-2c and 11-2e. Furthermore, all companies provided the same number of supported combinations for 11-2e as they suggested for 11-2c in their respective papers.
First round email discussion 
The tentative proposal below is made for further discussion. 
Proposal 4.3.1-1: Provide the following answer for Question #3 to RAN2:
RAN1 confirms that multiple combinations of (pdcch-BlindDetectionMCG-UE-r15, pdcch-BlindDetectionSCG-UE-r15, pdcch-BlindDetectionMCG-UE-r16, pdcch-BlindDetectionSCG-UE-r16) for FG 11-2e can be reported. 
· The maximum number of reported combinations is the same as that for combinations of (pdcch-BlindDetectionCA-R15, pdcch-BlindDetectionCA-R16) for FG 11 2-c.
	Company
	View

	vivo
	We are fine with above proposal. 

	Samsung
	Support the proposal

	Ericsson
	Support
FG 11-2e is reported per band combination, which leads to high signaling overhead. We prefer maximum of 4 combinations for 11-2e, the same as 11-2c and 11-2g.

	OPPO
	Support the proposal

	ZTE
	Support 

	DOCOMO
	Support

	HW/HiSi
	Support

	Qualcomm
	We are fine with the proposal, but would like to add the same clarification as in our response to Proposal 4.1.1.1-1 here too. 

	Nokia, NSB
	Support

	Intel
	Support the proposal.



Second round email discussions
FL observations from first round of email discussion: 
The proposal from the first round of email discussion is stable. The same number of maximum combinations that RAN1 agrees on Question 1 for FG 11-2c shall also be used as the maximum number for reported combinations in FG 11-2e. Furthermore, Qualcomm suggested to clarify also for FG 11-2e that the UE can choose to report fewer combinations than the maximum number, which can be added for further clarification as that for Question 1.

Revised Proposal 4.3.1-1: Provide the following answer for Question #3 to RAN2:
RAN1 confirms that multiple combinations of (pdcch-BlindDetectionMCG-UE-r15, pdcch-BlindDetectionSCG-UE-r15, pdcch-BlindDetectionMCG-UE-r16, pdcch-BlindDetectionSCG-UE-r16) for FG 11-2e can be reported. 
· The maximum number of reported combinations is the same as that for combinations of (pdcch-BlindDetectionCA-R15, pdcch-BlindDetectionCA-R16) for FG 11 2-c.
· Note: UE can report any number of combinations that is smaller or equal to the maximum number of combinations.  
	Company
	View

	Qualcomm
	Support. 

	Samsung 
	Support

	DOCOMO
	Support

	ZTE
	Fine

	HW/HiSi
	Support

	Nokia, NSB
	Support



Feature lead: Based on the above inputs, Revised Proposal 4.3.1-1 is stable.


Whether to request RAN2 to capture a note in TS38.331 or 38.306 to make it consistent with the agreements describing relationship between 11-2c and 11-2e
FL observation: In [4] Samsung proposed to request RAN2 to add the following note in 38.331 or 38.306 to make it consistent with the agreements describing relationship between 11-2c and 11-e.
	· UE reports one or more combination of (pdcch-BlindDetectionMCG-UE-r15, pdcch-BlindDetectionSCG-UE-r15, pdcch-BlindDetectionMCG-UE-r16, pdcch-BlindDetectionSCG-UE-r16)
· One combination of (pdcch-BlindDetectionMCG-UE-r15, pdcch-BlindDetectionSCG-UE-r15, pdcch-BlindDetectionMCG-UE-r16, pdcch-BlindDetectionSCG-UE-r16) corresponds to one combination of (pdcch-BlindDetectionCA-r15, pdcch-BlindDetectionCA-r16) reported by a UE for CA operation



It seems clearer if 38.331 or 38.306 can capture some note for this. However, let’s hear more views from other companies.  

First round email discussion 
The following question is set for check the views from companies. 

Question 4.4.1-1: Shall the reply LS also contain a request to RAN2 to capture the following note in 38.331 or 38.306 to make it consistent with the agreements describing the relationship between 11-2c and 11-2e?
· UE reports one or more combination of (pdcch-BlindDetectionMCG-UE-r15, pdcch-BlindDetectionSCG-UE-r15, pdcch-BlindDetectionMCG-UE-r16, pdcch-BlindDetectionSCG-UE-r16)
· One combination of (pdcch-BlindDetectionMCG-UE-r15, pdcch-BlindDetectionSCG-UE-r15, pdcch-BlindDetectionMCG-UE-r16, pdcch-BlindDetectionSCG-UE-r16) corresponds to one combination of (pdcch-BlindDetectionCA-r15, pdcch-BlindDetectionCA-r16) reported by a UE for CA operation
	Company
	View

	vivo
	No strong view. But based on our Reply LS for FG11-2e, we think it is up to RAN2 on how to capture it. 

	Samsung
	Yes. We think capturing the note is necessary to make 38.331 or 38.306 consistent with the agreements.

	Ericsson
	No strong view. The RAN1 agreement can be provided, and it’s up to RAN2 how to capture it

	OPPO
	No strong view.

	ZTE
	Ok to leave to RAN2 decision. 

	DOCOMO
	No strong view. OK to leave it to RAN2 decision.

	HW/HiSi
	No strong view. Maybe the note can be included in the answer to Q3 and then we leave it to RAN2 how to capture it.

	Qualcomm
	Fine.

	Nokia, NSB
	No strong position, also OK to leave it for RAN2 decision. 



Second round email discussions
FL observations from first round of email discussion: 
All companies are ok to provide this kind of note to RAN2 for further clarification, but most companies prefer to leave it to RAN2 to decide where/how to capture the note, which I think it is reasonable also since RAN2 knows better about their specifications. 
In addition, since this note is actually related to FG 11-2e, and the clarification note is related to the reported combination of (pdcch-BlindDetectionMCG-UE-r15, pdcch-BlindDetectionSCG-UE-r15, pdcch-BlindDetectionMCG-UE-r16, pdcch-BlindDetectionSCG-UE-r16), I think we can add this additional note to the answer to Question 3, in which case the part “UE reports one or more combination of (pdcch-BlindDetectionMCG-UE-r15, pdcch-BlindDetectionSCG-UE-r15, pdcch-BlindDetectionMCG-UE-r16, pdcch-BlindDetectionSCG-UE-r16” is not needed, since it is already reflected in the revised proposal 4.3.1-1. 

Proposal 4.4.2-1: The reply LS contains the following additional note in the answer to Question #3: 
· Note: 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, as defined in clause 10 in TS 38.213. It is up to RAN2 on where/how to capture the note.  
	Company
	View

	Qualcomm
	Fine with the proposal.

	Apple
	Sorry to join discussion late. Just one clarification question:
What is the meaning of “corresponds to”?
For example, 
One combination of (pdcch-BlindDetectionMCG-UE-r15 =x1, pdcch-BlindDetectionSCG-UE-r15 =x2, pdcch-BlindDetectionMCG-UE-r16=y1, pdcch-BlindDetectionSCG-UE-r16=y2) reported by a UE for FG 11-2e corresponds to one combination of (pdcch-BlindDetectionCA-r15=z1, pdcch-BlindDetectionCA-r16=z2)


Does it mean x1+x2 <= z1, y1+y2<=z2?

[Feature lead]: Yes I was worried that the wording “corresponds to” might not be clear, thus you could see that I added “as defined in clause 10 in TS 38.213” in the proposal to further clarify. “Corresponds to” is the wording in our RAN1 agreement and it is reflected in clause 10 in TS 38.213. Briefly say, the key point is as what you mentioned above.

	Samsung
	Support the proposal

	vivo
	We support the proposal

	DOCOMO
	Support the proposal

	ZTE
	Fine with the proposal

	HW/HiSi
	Support

	Nokia, NSB
	OK



Feature lead: Based on the above inputs, Proposal 4.4.2-1 is stable.

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

	Ericsson
	We think it is necessary to clarify the relationship of {11-c, 11-g}, so that it is clear what gNB and UE understanding should be. The same applies to {11-2a, 11-2f} also.
For a UE that supports aligned span and non-aligned span:
· The combinations listed under 11-2c has no restriction on the non-aligned span;
· NOTE: 11-2c can also indicate a UE that supports “aligned span only” for a given combination.
· The combinations listed under 11-2g is imposed with restriction on the non-aligned span. Thus 11-2g UE is less capable than 11-2c UE for non-aligned span. For a given CA combination, it is possible for a (more capable) UE to report both 11-c and 11-g, or a (less capable) UE to report 11-g only.
The above clarification is also summarized in the Table below:
	[bookmark: _Hlk87353252]UE report of 11-c
	UE report of 11-g
	Interpretation

	aligned spans and non-aligned spans
	Yes
	The gNB can configured non-aligned spans without restriction. Since 11-c non-aligned span is supported by UE, gNB can schedule non-aligned spans without restriction.

	aligned spans and non-aligned spans
	No
	Contradictory UE capability report. This UE reporting is not allowed.

	aligned spans only
	Yes
	The gNB can configured non-aligned spans with restriction. Since 11-c reports aligned span only, gNB can schedule non-aligned span with restriction (according to 11-g report), but cannot schedule non-aligned spans without restriction (according to 11-c report).

	aligned spans only
	No
	The gNB cannot configured non-aligned spans.


This clarification can be provided to RAN2, and up to RAN2 how to capture. In our view, at least the contradictory UE report should be captured in spec.

[Feature lead]: In my understanding, UE only needs to report either FG 11-2c or FG 11-2g, similar for FG 11-2a and FG 11-2f. 
1. If UE only supports aligned span for all cases, UE can just report FG 11-2c with “aligned spans only”.
2. If UE supports aligned span and non-aligned span with restriction, then UE can just report FG 11-2g.
3. 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”  
It seems there is no motivation to reports both FG 11-2c and FG 11-2g. If my understanding is correct, then we can inform RAN2 on this. 

	
	



Second round email discussions
FL observations from first round of email discussion: 
Ericsson brought up an additional issue and thinks it is necessary to clarify the relationship of {11-2c, 11-2g} and of {11-2a, 11-2f}. It is the feature leads understanding that the issue is out of the scope of the email thread, since it is not related to the questions given in the RAN2 LS. However, if we can quickly achieve consensus in RAN1, we can add this kind of additional information to RAN2 also. If unfortunately we cannot achieve consensus quickly in RAN1, I would suggest discussing this issue separately in future meeting.
Based on my understanding as shown in my replies to Ericsson, I think from UE side only either FG 11-2c or FG 11-2g, or either FG 11-2a or FG 11-2f will be reported. There is no need to report both. I will set the proposal in this way for further discussion. Ericsson’s further view are welcome also to see if I miss anything here.  

Proposal 4.5.2-1: The reply LS to RAN2 contains the following additional notes: 
· Note 1: Only one from FG 11-2c and FG 11-2g will be reported by UE if reported. It is up to RAN2 on where/how to capture the note.    
· Note 2: Only one from FG 11-2a and FG 11-2f will be reported by UE if reported. It is up to RAN2 on where/how to capture the note.    
	Company
	View

	Feature lead
	1. I think the difference between FG 11-2c and FG 11-2g should be very clear from the description of these FGs, thus there is no need to describe it additionally for RAN2.
2. As I replied to Ericsson above, I think only one of the FGs needs to report. Take FG 11-2c and FG 11-2g as an example, 
a) If UE only supports aligned span for all cases, UE can just report FG 11-2c with “aligned spans only”.
b) If UE supports aligned span and non-aligned span with restriction, then UE can just report FG 11-2g.
c) 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” 
3. If we cannot quickly achieve consensus on this issue in RAN1, we can further discuss it separately in future meeting, since it is somehow not directly related to the questions in the LS from RAN2. 

	Qualcomm
	Agree with the moderator that this topic is out of the scope of this email discussion. 

	Samsung
	We also think this is out of the scope of the email discussion

	vivo
	We share with moderator’s views. 

	ZTE
	We are open to capture the additional notes. 

	HW/HiSi
	Share the view with the FL. 

	Nokia, NSB
	We agree it is out of scope of this email discussion.



Feature lead: From the inputs from companies, it is a little bit difficult to judge whether people agree with Proposal 4.5.2-1 itself or not. Maybe people is too busy and thus didn’t get time to think about it.  It is true it is out of the scope of the email discussion, but if people think the two notes in the proposals are correct, we still can include it in the Reply LS. Considering that we still have a little bit time till the deadline, I will include the two notes in the draft reply LS for companies to check, if we cannot achieve consensus on it 

Third round email discussions
Companies please check the analysis and discussion in section 4.5.2 to understand more on the proposal here. 

Proposal 4.5.2-1: The reply LS to RAN2 also contains the following additional notes: 
· Note 1: Only one from FG 11-2c and FG 11-2g will be reported by UE if reported. It is up to RAN2 on where/how to capture the note.    
· Note 2: Only one from FG 11-2a and FG 11-2f will be reported by UE if reported. It is up to RAN2 on where/how to capture the note.    
	Company
	View

	Feature lead
	Although it is out of the scope of the email thread as commented by many companies, I would like to check if people have concern on the proposal itself. If we can achieve consensus on the two notes, they will be added in the draft reply LS also, otherwise we can further discuss it in the future meeting if necessary.   

	Ericsson
	We can accept the restriction suggested by FL. This takes away some UE reporting flexibility, but is the simplest way to resolve the issue.

In current feature group description, both FG 11-2c and 11-2g may be reported at the same time. Thus our previous suggestion was to clarify the understanding so that both gNB and UE know what can be configured. 

Either way, it is necessary to notify RAN2 how to interpret 11-2c and 11-2g so that this can be captured. 

Moreover, the note in Proposal 4.4.2-1 contains: “reported by the UE for FG 11-2c or FG 11-2g”. If relationship between 11-2c and 11-2g is not clarified, then it is not clear how to understand this phrase, since current FG description allows both 11-2c and 11-2g to be reported. For example, it’s not clear which one of the following is correct interpretation: 
(a) Both 11-2c and 11-2g may be reported, and may not have exactly the same set of combinations of (pdcch-BlindDetectionCA-r15, pdcch-BlindDetectionCA-r16). One combination reported by a UE for FG 11-2e may corresponds to any valid combination reported in either FG 11-2c or FG 11-2g; or
(b) Both 11-2c and 11-2g may be reported, but both need to have exactly the same set of combinations of (pdcch-BlindDetectionCA-r15, pdcch-BlindDetectionCA-r16). Thus only one set of combinations for 11-2e to  map to; or
(c) Only one of 11-2c and 11-2g is expected to be reported. Thus only one set of combinations for 11-2e to map to.
With the above, we think the relationship of 11-2c and 11-2g is in scope of discussion. Then same understanding should be applied to 11-2a and 11-2f.

	vivo
	We are fine to include the Proposal 4.5.2-1 into the reply LS to RAN2.

	HW/HiSi
	No concern to add the Note from Proposal 4.5.2-1 into the reply LS to RAN2.

	
	

	
	



Feature lead: No concern raised for the above proposal 4.5.2-1. Therefore I will add it to the draft Reply LS.   
Draft Reply LS
3rd round 
Draft reply LS on PDCCH Blind Detection in CA v00 is made based on the stable proposals in section 4.1.2, 4.2.2, 4.3.2 and 4.4.2. Note that if we can achieve consensus on the proposal in section 4.5.3, it will be added accordingly also. 
	Company
	View

	Feature lead
	There is no comment on the draft reply LS v00. On top of v00, the proposal 4.5.2-1 in section 4.5.3 is added also and the draft reply LS is updated to v01. Based on the discussion in the 3rd round in section 4.5.3, it should be agreeable also. 

	
	



Final check 

Proposal 5-1: R1-21xxxxxx Draft reply LS on PDCCH Blind Detection in CA_v01 is endorsed. 
	Company
	View

	Feature lead
	The Draft reply LS on PDCCH Blind Detection in CA_v01 should be agreeable to people. However, please do the final check and if any comment please share asap.  

	
	



Outcome
[bookmark: _Hlk80976735]
R1-2112725	Draft reply LS on PDCCH Blind Detection in CA 	Huawei
Decision: As per email decision posted on Nov 19th, the draft LS is endorsed. Final LS is approved in R1-2112833.
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