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[bookmark: _Ref129681862][bookmark: _Ref124589705]Introduction
[bookmark: _Ref129681832]The email discussion is to discuss the remaining issues and miscellaneous corrections on enhanced PDCCH monitoring capability.  
[101-e-NR-L1enh-URLLC-PDCCH enhancements-03] Email discussion/approval on remaining issues and miscellaneous corrections on enhanced PDCCH monitoring capability by 5/29 and corresponding TP (if any) by 6/5 – Chengyan (Huawei) including
· Issue B-1: Minimum value of (pdcch-BlindDetectionCA-R15 + pdcch-BlindDetectionCA-R16) for case 3 
· Issue D-1: Correction on determination of a combination (X, Y) for PDCCH monitoring in section 10.1 in TS 38.213    
· Issue D-2: PDCCH candidates allocation for primary cell in a slot or a span 
· Issue C-6: Text proposal for Rel-16 PDCCH monitoring capability for NR-DC in section 10 in TS 38.213
This document summarizes the above issue and provide some initial proposals for discussion. Companies are encouraged to provide the first round views by 5/26, then we can adjust the proposals and prepare the TPs for the next step discussions.   
Enhanced PDCCH monitoring capability 
This section summarize the issues on enhanced PDCCH monitoring capability for email discussion #3.  
Remaining issues on reporting enhanced PDCCH monitoring capability 
Issue B-1: Minimum value of (pdcch-BlindDetectionCA-R15 + pdcch-BlindDetectionCA-R16) for case 3  
In the RAN1#100bis-e meeting, the following agreement was made: 
	Agreements: 
For one reported combination of (pdcch-BlindDetectionCA-R15, pdcch-BlindDetectionCA-R16) for CA:
         The minimum value of pdcch-BlindDetectionCA-R15 is 1 and the minimum value of pdcch-BlindDetectionCA-R16 is 1
         [3]<=pdcch-BlindDetectionCA-R15 + pdcch-BlindDetectionCA-R16 <=16
         Candidate values for pdcch-BlindDetectionCA-R15 is 1 to 15
         Candidate values for pdcch-BlindDetectionCA-R16 is 1 to 15 



Some companies provide views on the above FFS and the position is summarized as below:
[bookmark: OLE_LINK41]Option 1: Update the agreement from RAN1#100b-e as below by removing the bracket. 
	Agreements: 
For one reported combination of (pdcch-BlindDetectionCA-R15, pdcch-BlindDetectionCA-R16) for CA:
         The minimum value of pdcch-BlindDetectionCA-R15 is 1 and the minimum value of pdcch-BlindDetectionCA-R16 is 1
         [3]<=pdcch-BlindDetectionCA-R15 + pdcch-BlindDetectionCA-R16 <=16
         Candidate values for pdcch-BlindDetectionCA-R15 is 1 to 15
         Candidate values for pdcch-BlindDetectionCA-R16 is 1 to 15 


 
· Support: Huawei/HiSilicon, Ericsson, Intel, NTT DOCOMO

· Reasons: 
· A UE supporting 4 Rel-15 CCs should be able to support 1 Rel-16 CC and 2 Rel-15 CC.
· The BD/CCE limits are gated by the span durations and span gaps, implying that the peak loading from Rel-16 monitoring can be managed much better than that for Rel-15 monitoring wherein all the BD/CCEs may be located in a single span in a slot.
Feature lead view: The reasons given by the proponents of option 1 look reasonable. In addition, based on the discussion in RAN1#100bis-e, almost all companies support option 1 also. 

Proposal 2.1-1: Update the agreement below by removing the bracket: 

	Agreements: 
For one reported combination of (pdcch-BlindDetectionCA-R15, pdcch-BlindDetectionCA-R16) for CA:
         The minimum value of pdcch-BlindDetectionCA-R15 is 1 and the minimum value of pdcch-BlindDetectionCA-R16 is 1
         [3]<=pdcch-BlindDetectionCA-R15 + pdcch-BlindDetectionCA-R16 <=16
         Candidate values for pdcch-BlindDetectionCA-R15 is 1 to 15
         Candidate values for pdcch-BlindDetectionCA-R16 is 1 to 15 


 
Please comment if you have strong concern on the above proposal 2.1-1. 
	Company
	View

	Ericsson
	We support the proposal

	Qualcomm
	We are fine with the proposal.

	HW/HiSi
	We support the proposal.

	Samsung
	Support the proposal.



Summary of the status for issue B-1  
· Support: Ericsson, Qualcomm, Huawei/HiSilicon, Samsung
· Feature lead: Since all companies who provide inputs support this proposal, I think it is stable. 
Remaining issues on scaling PDCCH monitoring capability if the number of CCs configured is larger than the reported capability    
Issue C-6: Text proposal for Rel-16 PDCCH monitoring capability for NR-DC in section 10 in TS 38.213       
In Rel-15, the PDCCH monitoring capability for CA was extended to Rel-15 NR-DC. In the RAN1#100bis-e meeting, it was agreed for carrier aggregation that the minimum number of cells to be supported with Rel-16 PDCCH monitoring capability is 2. For Case 3 (the mixed capability monitoring) the UE can report one or more combinations of Rel-15 #CC(s) and Rel-16 #CC(s). In the current section 10 in TS 38.213, the UE behavior for Rel-16 PDCCH monitoring in case of NR-DC is still missing. Some TPs are needed for section 10 in TS 38.213. 
Feature lead: This issue needs to be solved. Since there is no any input on this issue in the papers, I made the following questions for further discussion. 

Question C-6-1: Whether/how to introduce new RRC parameters to indicate the reference number of cells for PDCCH blind detection for a CG for NR-DC operation with the following cases in Rel-16?
    Case 1: A UE configured with all serving cell(s) using Rel-15 PDCCH monitoring capability
    Case 2: A UE configured with all serving cell(s) using Rel-16 PDCCH monitoring capability
    Case 3: A UE configured with Rel-15 monitoring capability and Rel-16 monitoring capability on different serving cell

In Rel-15, as shown in the following text in section 10 in TS 38.213, pdcch-BlindDetection was introduced to indicate the reference number of cells for PDCCH blind detection for the CG. 
	Section 10 in TS 38.213 

When a UE is configured for NR-DC operation, the UE determines a capability to monitor a maximum number of PDCCH candidates and a maximum number of non-overlapped CCEs per slot that corresponds to [image: ] downlink cells for the MCG where [image: ] is provided by pdcch-BlindDetection for the MCG and determines a capability to monitor a maximum number of PDCCH candidates and a maximum number of non-overlapped CCEs per slot that corresponds to [image: ] downlink cells for the SCG where [image: ] is provided by pdcch-BlindDetection for the SCG. When the UE is configured for carrier aggregation operation over more than 4 cells, or for a cell group when the UE is configured for NR-DC operation, the UE does not expect to monitor per slot a number of PDCCH candidates or a number of non-overlapped CCEs that is larger than the maximum number as derived from the corresponding value of [image: ]. 
When a UE is configured for NR-DC operation with a total of[image: ] downlink cells on both the MCG and the SCG, the UE expects to be provided pdcch-BlindDetection for the MCG and pdcch-BlindDetection for the SCG with values that satisfy 
-	pdcch-BlindDetection for the MCG + pdcch-BlindDetection for the SCG <= pdcch-BlindDetectionCA, if the UE reports pdcch-BlindDetectionCA, or
-	pdcch-BlindDetection for the MCG + pdcch-BlindDetection for the SCG <= [image: ], if the UE does not report pdcch-BlindDetectionCA.



Feature lead:  
    For case 1, the Rel-15 RRC parameter and the corresponding constraints can be reused.  
    For case 2, in theory we can reuse the R15 RRC parameter pdcch-BlindDetection also, since the candidate value keeps the same. However, considering for case 3 it seems reasonable to indicate a new RRC parameter for cells with Rel-16 PDCCH monitoring capability, it seems more reasonable to reuse the new RRC parameter for case 3. That is a new RRC parameter pdcch-BlindDetection-r16 can be introduced for case 2.    
    For case 3, since a CG may be configured with Rel-15 monitoring capability and Rel-16 monitoring capability on different serving cells, and we agreed to have different CC limits for the group with Rel-15 monitoring capability and the group with Rel-16 monitoring capability, it seems reasonable to introduce new RRC parameter. 
.    
Proposal 2.2-1: For a UE configured with NR-DC operation with a total of[image: ] downlink cells on both the MCG and the SCG, including at least one downlink cell using Rel-16 PDCCH monitoring capability,   
    Introduce a new RRC parameter pdcch-BlindDetection-r16 to indicate the reference number of cells for PDCCH blind detection for a group of serving cells using Rel-16 PDCCH monitoring capability in a CG. 
    Introduce a new RRC parameter pdcch-BlindDetection-r15 to indicate the reference number of cells for PDCCH blind detection for a group of serving cells using Rel-15 PDCCH monitoring capability in a CG. 
   pdcch-BlindDetection-r16 for the MCG + pdcch-BlindDetection-r16 for the SCG <= pdcch-BlindDetectionCA-r16, if the UE reports pdcch-BlindDetectionCA-r16, or pdcch-BlindDetection-r16 for the MCG + pdcch-BlindDetection-r16 for the SCG <= , if the UE does not report pdcch-BlindDetectionCA-r16
   pdcch-BlindDetection-r15 for the MCG + pdcch-BlindDetection-r15 for the SCG <= pdcch-BlindDetectionCA-r15, if the UE reports pdcch-BlindDetectionCA-r15, or pdcch-BlindDetection-r15 for the MCG + pdcch-BlindDetection-r15 for the SCG <= , if the UE does not report pdcch-BlindDetectionCA-r15

 Please provide your views on the above proposal 2.2-1. 
	Company
	View

	Ericsson
	If the intention of the proposal above is to capture Case 3, it seems better to mention explicitly that it is applied to the case with at least one downlink cell using Rel-15 PDCCH monitoring capability and at least one downlink cell using Rel-16 PDCCH monitoring capability. We also see that separate  corresponding Rel-15 and Rel-16 PDCCH monitoring are needed. 
For the case of configuring Rel-16 monitoring capability only for both MCG and SCG, a separate paragraph is needed.
In summary, the proposal may be modified to:
----------------------------
For a UE configured with NR-DC operation with a total of[image: ] downlink cells on both the MCG and the SCG, including at least one downlink cell using Rel-15 PDCCH monitoring capability and at least one downlink cell using Rel-16 PDCCH monitoring capability, 
    Introduce a new RRC parameter pdcch-BlindDetection-r16 to indicate the reference number of cells for PDCCH blind detection for a group of serving cells using Rel-16 PDCCH monitoring capability in a CG. 
    Introduce a new RRC parameter pdcch-BlindDetection-r15 to indicate the reference number of cells for PDCCH blind detection for a group of serving cells using Rel-15 PDCCH monitoring capability in a CG. 
   pdcch-BlindDetection-r16 for the MCG + pdcch-BlindDetection-r16 for the SCG <= pdcch-BlindDetectionCA-r16, if the UE reports pdcch-BlindDetectionCA-r16, or pdcch-BlindDetection-r16 for the MCG + pdcch-BlindDetection-r16 for the SCG <= , if the UE does not report pdcch-BlindDetectionCA-r16
   pdcch-BlindDetection-r15 for the MCG + pdcch-BlindDetection-r15 for the SCG <= pdcch-BlindDetectionCA-r15, if the UE reports pdcch-BlindDetectionCA-r15, or pdcch-BlindDetection-r15 for the MCG + pdcch-BlindDetection-r15 for the SCG <= , if the UE does not report pdcch-BlindDetectionCA-r15
For UE configured with NR-DC operation with a total of  downlink cells on both the MCG and the SCG, including only downlink cell using Rel-16 PDCCH monitoring capability, 
   pdcch-BlindDetection-r16 for the MCG + pdcch-BlindDetection-r16 for the SCG <= pdcch-BlindDetectionCA-r16, if the UE reports pdcch-BlindDetectionCA-r16, or pdcch-BlindDetection-r16 for the MCG + pdcch-BlindDetection-r16 for the SCG <= , if the UE does not report pdcch-BlindDetectionCA-r16
----------------------------
Chengyan> The first two bullets are applied to both case 2 and case 3. The last two bullets I agree the medication needed.

	Qualcomm
	We think that similar to CA, the parameters pdcch-BlindDetection-r16 and pdcch-BlindDetection-r15 should be separately reported for Case 2 and Case 3 signaling. Also, for Case 2 and Case 3, N_NR-DC parameter should have a subscript to indicate which case and which Rel. capability they are referring too.

Chengyan> As reply to Ericsson. 

	Intel
	We are fine with the proposal. 
In our understanding the proposal is about configuration from the gNB for scaling of the BD/CCE limits, and these would automatically be configured separately between Cases 2 and 3 as these cases cannot be configured simultaneously.

	Samsung
	Support the proposal and the update from Ericsson. 
Same understanding as Qualcomm that this is an extension of Rel-15.


 
Summary of the status for issue C-6  
· Support: Ericsson, Qualcomm, Huawei/HiSilicon, Samsung
· Feature lead: It seems the proposal is agreeable with modification on the denotation.  


Question C-6-2: Whether/how to report the capability of CC limits for NR-DC operation separately from CA operation for the following cases?
    Case 1: A UE configured with all serving cell(s) using Rel-15 PDCCH monitoring capability
    Case 2: A UE configured with all serving cell(s) using Rel-16 PDCCH monitoring capability
    Case 3: A UE configured with Rel-15 monitoring capability and Rel-16 monitoring capability on different serving cell

In Rel-15, as shown in the following text in section 10 in TS 38.213, UE may report the CC limit for MCG and SCG separately. 
	Section 10 in TS 38.213 

For NR-DC operation, the UE may indicate, through pdcch-BlindDetectionMCG-UE and pdcch-BlindDetectionSCG-UE, respective maximum values for pdcch-BlindDetection for the MCG and pdcch-BlindDetection for the SCG. 
If the UE reports pdcch-BlindDetectionCA, 
-	the value range of pdcch-BlindDetectionMCG-UE or of pdcch-BlindDetectionSCG-UE is [1, …, pdcch-BlindDetectionCA-1], and 
-	pdcch-BlindDetectionMCG-UE + pdcch-BlindDetectionSCG-UE >= pdcch-BlindDetectionCA. 
Otherwise, if [image: ] is a maximum total number of downlink cells that the UE can be configured on both the MCG and the SCG as described in [10, TS 38.133],
-	the value range of pdcch-BlindDetectionMCG-UE or of pdcch-BlindDetectionSCG-UE is [1, 2, 3],
-	pdcch-BlindDetectionMCG-UE + pdcch-BlindDetectionSCG-UE >= [image: ].



Companies are encouraged to provide your views on the above question. 
	Company
	View

	Ericsson
	We can support reporting the capability of CC limits for NR-DC operation separately from CA operation for cases above.

	Qualcomm
	Support the proposal.

	Intel
	We support separate reporting of the capabilities on the # of CCs for scaling of BD/CCEs for NR-DC operation for MCG and SCG respectively. Furthermore, these could be separately indicated for Cases 2 and 3.
Note that Case 1 can follow Rel-15 behavior and capability reporting framework quoted above from TS38.213.

	Samsung
	Our answer to the question is ‘yes’.




Summary of the status for issue C-6-2  
· Report the capability of CC limits for NR-DC operation separately from CA operation
· Support: Ericsson, Qualcomm, Intel, Samsung



Miscellaneous corrections      
Issue D-1: Correction on determination of a combination (X, Y) for PDCCH monitoring in section 10.1 in TS 38.213    
[bookmark: OLE_LINK33]Samsung (R1-2002131) proposes to adopt the following TP, to cover the case that a configuration of search space sets for PDCCH monitoring results to a separation of every two consecutive PDCCH monitoring spans that is equal to or larger than the value of  for only one of the multiple combinations . 
	If the UE indicates a capability to monitor PDCCH according to multiple  combinations and a configuration of search space sets to the UE for PDCCH monitoring on a cell results to a separation of every two consecutive PDCCH monitoring spans that is equal to or larger than the value of  for onetwo or more combinations  of the multiple combinations , the UE is expected to monitor PDCCH on the cell according to the combination  from the one or more combinations  associated with the largest maximum number of  and .



Feature lead view: the current spec should be clear even without the changes, but no harm to make it clear. If time permits, we can discuss and endorse the TP. 

Proposal 2.3-1: Adopt the following TP on determination of a combination (X, Y) for PDCCH monitoring in section 10.1 in TS 38.213.     
	If the UE indicates a capability to monitor PDCCH according to multiple  combinations and a configuration of search space sets to the UE for PDCCH monitoring on a cell results to a separation of every two consecutive PDCCH monitoring spans that is equal to or larger than the value of  for onetwo or more combinations  of the multiple combinations , the UE is expected to monitor PDCCH on the cell according to the combination  from the one or more combinations  associated with the largest maximum number of  and .



Please provide your views on the above proposal 4.3-1.
	Company
	View

	Ericsson
	We support the proposal.

	Qualcomm
	Not clear why the text needs to say “one”. Some explanation to make the issue clear would be helpful.

	Intel
	The changes do not seem essential; current specs seems clear enough in this regard.

	HW/HiSi
	Ok with the TP, but really needed.

	Samsung
	Support the proposal. The reason is that there is no description for the UE behavior in case only one (X, Y) satisfies the X separation between two PDCCH monitoring occasion. In such case, the UE behavior is currently undefined !!!



Summary of the status for issue D-1  
· Support: Ericsson, Huawei/HiSilicon, Samsung
· There is no description for the UE behavior in case only one (X, Y) satisfies the X separation between two PDCCH monitoring occasion. In such case, the UE behavior is currently undefined

· Not support: Qualcomm, Intel
· Current specs seems clear enough 

· Feature lead recommendation: Take the proposal since no harm to make the spec clearer



Issue D-2: PDCCH candidates allocation for primary cell in a slot or a span
	Sharp R1-2004331 

Issue 3: PDCCH candidates allocation for primary cell in a slot or a span 
Given the PDCCH overbooking would happen in a primary cell, the eURLLC UEs need to allocate PDCCH candidates for monitoring to USS sets for the primary cell in a slot level or a span level according to the PDCCH monitoring capability configuration. The relevant description in TS 38.213[4] has been captured as below.
	10.1	UE procedure for determining physical downlink control channel assignment

The UE allocates PDCCH candidates for monitoring to USS sets for the primary cell having an active DL BWP with SCS configuration [image: ] in a slot if the UE is not provided PDCCHMonitoringCapabilityConfig for the primary cell or if the UE is provided PDCCHMonitoringCapabilityConfig = R15 PDCCH monitoring capability for all serving cells, or in a span if the UE is provided PDCCHMonitoringCapabilityConfig = R16 PDCCH monitoring capability for the primary cell, according to the following pseudocode. If for the USS sets for scheduling on the primary cell the UE is not provided CORESETPoolIndex for first CORESETs, or is provided CORESETPoolIndex with value 0 for first CORESETs, and is provided CORESETPoolIndex with value 1 for second CORESETs, and if  or , the following pseudocode applies only to USS sets associated with the first CORESETs. A UE does not expect to monitor PDCCH in a USS set without allocated PDCCH candidates for monitoring.




The above cases that the UE allocates PDCCH candidates for monitoring to USS sets for the primary cell in a slot, correspond to the Rel-15 UE and the eURLLC UE being configured all serving cells with  Rel-15 monitoring capability. However, for an eURLLC UE, who is configured a number of serving cells with Rel-15 monitoring capability and Rel-16 monitoring capability on different serving cells, there is a case that the primary cell is configured with Rel-15 monitoring capability. The current description on the TS38.213 seems to miss capturing the case.
Proposal 3: Adopt the following TP3 for section 10.1 in TS 38.213 to compensate for a missing case of a UE being configured with Rel-15 monitoring capability and Rel-16 monitoring capability on different serving sells and the primary cell is configured with Rel-15 monitoring capability.
	TP3
TS 38.213 V16.1.0 (2020-03)
10.1	UE procedure for determining physical downlink control channel assignment
< Unchanged parts are omitted >
The UE allocates PDCCH candidates for monitoring to USS sets for the primary cell having an active DL BWP with SCS configuration [image: ] in a slot if the UE is not provided PDCCHMonitoringCapabilityConfig for the primary cell or if the UE is provided PDCCHMonitoringCapabilityConfig = R15 PDCCH monitoring capability for all serving cells the primary cell, or in a span if the UE is provided PDCCHMonitoringCapabilityConfig = R16 PDCCH monitoring capability for the primary cell, according to the following pseudocode. If for the USS sets for scheduling on the primary cell the UE is not provided CORESETPoolIndex for first CORESETs, or is provided CORESETPoolIndex with value 0 for first CORESETs, and is provided CORESETPoolIndex with value 1 for second CORESETs, and if  or , the following pseudocode applies only to USS sets associated with the first CORESETs. A UE does not expect to monitor PDCCH in a USS set without allocated PDCCH candidates for monitoring.
< Unchanged parts are omitted >






Feature lead view: The correction is needed. If time permits, we can discuss it. 

Proposal 2.3-2: Adopt the following TP for section 10.1 in TS 38.213.     
	10.1	UE procedure for determining physical downlink control channel assignment
< Unchanged parts are omitted >
The UE allocates PDCCH candidates for monitoring to USS sets for the primary cell having an active DL BWP with SCS configuration [image: ] in a slot if the UE is not provided PDCCHMonitoringCapabilityConfig for the primary cell or if the UE is provided PDCCHMonitoringCapabilityConfig = R15 PDCCH monitoring capability for all serving cells the primary cell, or in a span if the UE is provided PDCCHMonitoringCapabilityConfig = R16 PDCCH monitoring capability for the primary cell, according to the following pseudocode. If for the USS sets for scheduling on the primary cell the UE is not provided CORESETPoolIndex for first CORESETs, or is provided CORESETPoolIndex with value 0 for first CORESETs, and is provided CORESETPoolIndex with value 1 for second CORESETs, and if  or , the following pseudocode applies only to USS sets associated with the first CORESETs. A UE does not expect to monitor PDCCH in a USS set without allocated PDCCH candidates for monitoring.
< Unchanged parts are omitted >



Please provide your views on the above proposal 2.3-2.
	Company
	View

	Ericsson
	We support the proposal.

	Qualcomm
	Fine with the TP.

	Intel
	Support the proposal.

	HW/HiSi
	Support the proposal. If time is limited the discussion of this proposal should be prioritized over issue D-1. 

	Samsung
	Support the TP.



Summary of the status for issue D-2  
· Support: Ericsson, Qualcomm, Intel, Huawei/HiSilicon, Samsung
· Feature lead: Since all companies who provide inputs support this proposal, I think it is stable. 
Summary of status and further discussion points  
Note: Proposals in green below is stable.  

Issue B-1: Minimum value of (pdcch-BlindDetectionCA-R15 + pdcch-BlindDetectionCA-R16) for case 3  

Proposal 2.1-1: Update the agreement below by removing the bracket: 

	Agreements: 
For one reported combination of (pdcch-BlindDetectionCA-R15, pdcch-BlindDetectionCA-R16) for CA:
         The minimum value of pdcch-BlindDetectionCA-R15 is 1 and the minimum value of pdcch-BlindDetectionCA-R16 is 1
         [3]<=pdcch-BlindDetectionCA-R15 + pdcch-BlindDetectionCA-R16 <=16
         Candidate values for pdcch-BlindDetectionCA-R15 is 1 to 15
         Candidate values for pdcch-BlindDetectionCA-R16 is 1 to 15 



Summary of the status for issue B-1  
· Support: Ericsson, Qualcomm, Huawei/HiSilicon, Samsung
· Feature lead: Since all companies who provide inputs support this proposal, I think it is stable. 


Issue C-6: Text proposal for Rel-16 PDCCH monitoring capability for NR-DC in section 10 in TS 38.213       
Proposal 2.2-1: For a UE configured with NR-DC operation with a total of[image: ] downlink cells on both the MCG and the SCG, including at least one downlink cell using Rel-16 PDCCH monitoring capability,   
    Introduce a new RRC parameter pdcch-BlindDetection-r16 to indicate the reference number of cells for PDCCH blind detection for a group of serving cells using Rel-16 PDCCH monitoring capability in a CG. 
    Introduce a new RRC parameter pdcch-BlindDetection-r15 to indicate the reference number of cells for PDCCH blind detection for a group of serving cells using Rel-15 PDCCH monitoring capability in a CG. 
   pdcch-BlindDetection-r16 for the MCG + pdcch-BlindDetection-r16 for the SCG <= pdcch-BlindDetectionCA-r16, if the UE reports pdcch-BlindDetectionCA-r16, or pdcch-BlindDetection-r16 for the MCG + pdcch-BlindDetection-r16 for the SCG <= , if the UE does not report pdcch-BlindDetectionCA-r16
   pdcch-BlindDetection-r15 for the MCG + pdcch-BlindDetection-r15 for the SCG <= pdcch-BlindDetectionCA-r15, if the UE reports pdcch-BlindDetectionCA-r15, or pdcch-BlindDetection-r15 for the MCG + pdcch-BlindDetection-r15 for the SCG <= , if the UE does not report pdcch-BlindDetectionCA-r15

Summary of the status for issue C-6  
· Support: Ericsson, Qualcomm, Huawei/HiSilicon, Samsung
· Feature lead: It seems the proposal is agreeable with modification on the denotation.  

Revised Proposal 2.2-1: For a UE configured with NR-DC operation with a total of[image: ] downlink cells on both the MCG and the SCG, including at least one downlink cell using Rel-16 PDCCH monitoring capability,   
    Introduce a new RRC parameter pdcch-BlindDetection-r16 to indicate the reference number of cells for PDCCH blind detection for a group of serving cells using Rel-16 PDCCH monitoring capability in a CG. 
    Introduce a new RRC parameter pdcch-BlindDetection-r15 to indicate the reference number of cells for PDCCH blind detection for a group of serving cells using Rel-15 PDCCH monitoring capability in a CG. 
    If the [image: ] downlink cells only includes downlink cell(s) using Rel-16 PDCCH monitoring capability,   
· pdcch-BlindDetection-r16 for the MCG + pdcch-BlindDetection-r16 for the SCG <= pdcch-BlindDetectionCA-r16, if the UE reports pdcch-BlindDetectionCA-r16, or pdcch-BlindDetection-r16 for the MCG + pdcch-BlindDetection-r16 for the SCG <= , if the UE does not report pdcch-BlindDetectionCA-r16
· If the [image: ] downlink cells includes   downlink cell(s) using Rel-15 PDCCH monitoring capability and   downlink cell(s) using Rel-16 PDCCH monitoring capability,   
· pdcch-BlindDetection-r16 for the MCG + pdcch-BlindDetection-r16 for the SCG <= pdcch-BlindDetectionCA-r16, if the UE reports pdcch-BlindDetectionCA-r16, or pdcch-BlindDetection-r16 for the MCG + pdcch-BlindDetection-r16 for the SCG <= , if the UE does not report pdcch-BlindDetectionCA-r16

· pdcch-BlindDetection-r15 for the MCG + pdcch-BlindDetection-r15 for the SCG <= pdcch-BlindDetectionCA-r15, if the UE reports pdcch-BlindDetectionCA-r15, or pdcch-BlindDetection-r15 for the MCG + pdcch-BlindDetection-r15 for the SCG <= , if the UE does not report pdcch-BlindDetectionCA-r15

Please comment if you have strong concern with the above proposal. 
	Company
	View

	
	

	
	




Question C-6-2: Whether/how to report the capability of CC limits for NR-DC operation separately from CA operation for the following cases?

Summary of the status for issue C-6-2  
· Report the capability of CC limits for NR-DC operation separately from CA operation
· Support: Ericsson, Qualcomm, Intel, Samsung

Proposal 2.2-2: UE reports the capability of CC limits for NR-DC operation separately from CA operation. 

Please comment if you have strong concern with the above proposal. If you support the proposal, please comment on TP1 and TP2 below to reflect the proposal 2.2-2 here, and provide your suggested changes if any 
	Company
	View

	ZTE
	We support above proposals. 

Regarding the TP below. We have some initial comments as follows.
· For TP1: In Rel-15, if the UE doesn’t report pdcch-BlindDetectionCA, the maximum value of[image: ] is 4 (correct me if I am wrong), and therefore the value range is [1,2,3]. While, since the minimum number of cells with Rel-16 PDCCH monitoring capability is 2, the maximum value of  should be 2 if the UE doesn’t report pdcch-BlindDetectionCA-r16. Therefore, the value range seems can be only [1] for both pdcch-BlindDetectionMCG-UE-r16 and of pdcch-BlindDetectionSCG-UE-r16. 
Chengyan> Agree. Updated the TP accordingly.
· For TP2: Similar to case 2 in TP1, it seems the value of range should be also further discussed. One clarification is that, whether is it allowable to support a case like the number of cells with Rel-16 PDCCH monitoring in MCG and SCG is 1 and 0 respectively, and  the number of cells with Rel-15 PDCCH monitoring in MCG and SCG is 0 and 1 respectively. Further discussion is needed.
Chengyan> I think it is allowed. 

	Ericsson
	We support the above proposal.
Regarding TP1 and TP2: we are supportive in general. Our concern is over the values of the parameters.
· The values of  and  need to be discussed. 
· While we would have the minimum of pdcch-BlindDetectionCA-R15 + pdcch-BlindDetectionCA-R16, it is not clear how the value range of pdcch-BlindDetectionMCG-UE-r16 or of pdcch-BlindDetectionSCG-UE-r16 and pdcch-BlindDetectionMCG-UE-r15 or of pdcch-BlindDetectionSCG-UE-r15 should be. Further discussion is needed.



Proposal 2.2-2a: Adopt the following TPs in R1-20xxxxx in section 10 in TS 38.213

TP 1 (for case 2): 
=====================================================
For NR-DC operation with only downlink cells using Rel-16 PDCCH monitoring capability, the UE may indicate, through pdcch-BlindDetectionMCG-UE-r16 and pdcch-BlindDetectionSCG-UE-r16, respective maximum values for pdcch-BlindDetection-r16 for the MCG and pdcch-BlindDetection-r16 for the SCG. 
If the UE reports pdcch-BlindDetectionCA-r16, 
-	the value range of pdcch-BlindDetectionMCG-UE-r16 or of pdcch-BlindDetectionSCG-UE-r16 is [1, …, pdcch-BlindDetectionCA-r16-1], and 
-	pdcch-BlindDetectionMCG-UE-r16 + pdcch-BlindDetectionSCG-UE-r16 >= pdcch-BlindDetectionCA-r16. 
Otherwise, if  is a maximum total number of downlink cells using Rel-16 PDCCH monitoring capability that the UE can be configured on both the MCG and the SCG as described in [10, TS 38.133],
-	the value of pdcch-BlindDetectionMCG-UE-r16 or of pdcch-BlindDetectionSCG-UE-r16 is 1,
-	pdcch-BlindDetectionMCG-UE-r16 + pdcch-BlindDetectionSCG-UE-r16 >= .
=====================================================

TP 2 (for case 3): 
=====================================================
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, the UE may indicate, through pdcch-BlindDetectionMCG-UE-r16 and pdcch-BlindDetectionSCG-UE-r16, respective maximum values for pdcch-BlindDetection-r16 for the MCG and pdcch-BlindDetection-r16 for the SCG, and through pdcch-BlindDetectionMCG-UE-r15 and pdcch-BlindDetectionSCG-UE-r15, respective maximum values for pdcch-BlindDetection-r15 for the MCG and pdcch-BlindDetection-r15 for the SCG. 
If the UE reports pdcch-BlindDetectionCA-r16, 
-	the value range of pdcch-BlindDetectionMCG-UE-r16 or of pdcch-BlindDetectionSCG-UE-r16 is [1, …, pdcch-BlindDetectionCA-r16-1], and 
-	pdcch-BlindDetectionMCG-UE-r16 + pdcch-BlindDetectionSCG-UE-r16 >= pdcch-BlindDetectionCA-r16. 
Otherwise, if  is a maximum total number of downlink cells using Rel-16 PDCCH monitoring capability that the UE can be configured on both the MCG and the SCG as described in [10, TS 38.133],
-	the value range of pdcch-BlindDetectionMCG-UE-r16 or of pdcch-BlindDetectionSCG-UE-r16 is [0, 1],
-	pdcch-BlindDetectionMCG-UE-r16 + pdcch-BlindDetectionSCG-UE-r16 >= .

If the UE reports pdcch-BlindDetectionCA-r15, 
-	the value range of pdcch-BlindDetectionMCG-UE-r15 or of pdcch-BlindDetectionSCG-UE-r15 is [1, …, pdcch-BlindDetectionCA-r15-1], and 
-	pdcch-BlindDetectionMCG-UE-r15 + pdcch-BlindDetectionSCG-UE-r15>= pdcch-BlindDetectionCA-r15. 
Otherwise, if  is a maximum total number of downlink cells using Rel-15 PDCCH monitoring capability that the UE can be configured on both the MCG and the SCG as described in [10, TS 38.133],
-	the value range of pdcch-BlindDetectionMCG-UE-r15 or of pdcch-BlindDetectionSCG-UE-r15 is [0, 1, 2],
-	pdcch-BlindDetectionMCG-UE-r15 + pdcch-BlindDetectionSCG-UE-r15 >= .
=====================================================

Issue D-1: Correction on determination of a combination (X, Y) for PDCCH monitoring in section 10.1 in TS 38.213    
Summary of the status for issue D-1  
· Support: Ericsson, Huawei/HiSilicon, Samsung
· There is no description for the UE behavior in case only one (X, Y) satisfies the X separation between two PDCCH monitoring occasion. In such case, the UE behavior is currently undefined

· Not support: Qualcomm, Intel
· Current specs seems clear enough 

· Feature lead recommendation: Take the proposal since no harm to make the spec clearer

Proposal 2.3-1: Adopt the following TP in R1-20xxxxx on determination of a combination (X, Y) for PDCCH monitoring in section 10.1 in TS 38.213.     
	If the UE indicates a capability to monitor PDCCH according to multiple  combinations and a configuration of search space sets to the UE for PDCCH monitoring on a cell results to a separation of every two consecutive PDCCH monitoring spans that is equal to or larger than the value of  for onetwo or more combinations  of the multiple combinations , the UE is expected to monitor PDCCH on the cell according to the combination  from the one or more combinations  associated with the largest maximum number of  and .



Please comment if you have strong concern with the above proposal. 
	Company
	View

	
	

	
	



Issue D-2: PDCCH candidates allocation for primary cell in a slot or a span
Summary of the status for issue D-2  
· Support: Ericsson, Qualcomm, Intel, Huawei/HiSilicon, Samsung
· Feature lead: Since all companies who provide inputs support this proposal, I think it is stable. 

Proposal 2.3-2: Adopt the following TP in R1-20xxxxx for section 10.1 in TS 38.213.     
	10.1	UE procedure for determining physical downlink control channel assignment
< Unchanged parts are omitted >
The UE allocates PDCCH candidates for monitoring to USS sets for the primary cell having an active DL BWP with SCS configuration [image: ] in a slot if the UE is not provided PDCCHMonitoringCapabilityConfig for the primary cell or if the UE is provided PDCCHMonitoringCapabilityConfig = R15 PDCCH monitoring capability for all serving cells the primary cell, or in a span if the UE is provided PDCCHMonitoringCapabilityConfig = R16 PDCCH monitoring capability for the primary cell, according to the following pseudocode. If for the USS sets for scheduling on the primary cell the UE is not provided CORESETPoolIndex for first CORESETs, or is provided CORESETPoolIndex with value 0 for first CORESETs, and is provided CORESETPoolIndex with value 1 for second CORESETs, and if  or , the following pseudocode applies only to USS sets associated with the first CORESETs. A UE does not expect to monitor PDCCH in a USS set without allocated PDCCH candidates for monitoring.
< Unchanged parts are omitted >
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