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Introduction  
The Rel-16 UE feature e-mail discussions have gone through two phases in RAN1 e-mail reflector, with the current proposals available in [1]. In this contribution we present our further views regarding the UE features for MR-DC/CA
Discussion
The detailed comments are provided for the MR-DC/CA feature set (i.e. 18-X) below following the numbering of features in [1], and which can be found in the Annex for reference.

Summary
In this contribution we presented our proposals on UE features for MR-DC/CA.

18-1/1a/1b: The suggested restructuring along Synchronous and Asynchronous DC does not seem necessary as the differentiation is not meaningful with all PC modes. Still it appears relevant to clarify the scenarios supported with each PC mode as follows:

	[bookmark: _Hlk37349913]18-1
	Basic UL power sharing for DC
	Semi-static power sharing mode1 between MCG and SCG cells of same FR for NR dual connectivity for both synchronous and asynchronous NR-DC scenarios.
	
	Absence means intra-FR DC is not supported. 


	18-1a
	Semi-static UL power sharing mode 2 for DC
	Semi-static power sharing mode 2 between MCG and SCG cells of same FR for NR dual connectivity for synchronous NR-DC scenario.
	18-1
	

	18-1b
	Dynamic UL power sharing for DC
	Dynamic power sharing between MCG and SCG cells of same FR for NR dual connectivity.
1. Supported scenario for dynamic power sharing
1. T_offset
	18-1
	1) {Synch DC only, Sync and Async DC}
2) {short, long}




18-4: 
· Should be clear that there are two cases, the DCI format scheduling PUSCH/PDSCH and the DCI format not scheduling PDSCH. We do not propose this to be split in separate capabilities but clarify that both cases are supported.

	18-4
	SCell dormancy within active time
	Support for SCell dormancy indication sent within the active time on PCell with DCI format 0_1/1_1
1) DCI format 1_1 without scheduling PDSCH
2) DCI format 0_1/1_1 with scheduling PUSCH/PDSCH




18-5: 
· Component 2: support the proposal where the X is based on the scheduling/scheduled carrier SCS combination as currently written in the table. The proposed values for X are reasonable. The component should be clarified that the X is defined per span.
· Component 3: This should be included as a basic component as always supported when UE indicates support for 18-5

18-5a: OK to have this new FG. Add pre-requisite 6-10 Cross carrier scheduling for the same numerology
18-6a: This should be made a mandatory component of 18.6. No need for a separate capability 
18-8: Support that this is a mandatory feature for Rel-16 UEs supporting FG6-7

References
[1] R1-2001484 RAN1 UE features list for Rel-16 NR after RAN1#100-E, AT&T, NTT DOCOMO


Annex









	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	[bookmark: _Hlk37315503]18. MR-DC/CA enhancement
	18-1
	Basic UL power sharing for DC
	Semi-static power sharing mode1 between MCG and SCG cells of same FR for NR dual connectivity.

	
	Yes
	N/A
	Intra-frequency range DC is not supported by the UE
	Per band combination
	N/A
	N/A
	
	Absence means intra-FR DC is not supported. 

	Optional with capability signalling

	
	18-1a
	Semi-static UL power sharing mode 2 for DC
	Semi-static power sharing mode 2 between MCG and SCG cells of same FR for NR dual connectivity.
	18-1
	
	
	
	Per band combination
	N/A
	N/A
	
	
	Optional with capability signalling

	
	18-1b
	Dynamic UL power sharing for DC
	Dynamic power sharing between MCG and SCG cells of same FR for NR dual connectivity.
1. Supported scenario for dynamic power sharing
1. T_offset
	18-1
	
	
	
	Per band combination
	N/A
	N/A
	
	1) {Synch DC only, Sync and Async DC}
2) {short, long}
	Optional with capability signalling

	
	[18-1]	Comment by Nokia: Alternative 18-1/1a/1b structure fo intra-FR DC
	Synchronous NR-DC operation
	NR-DC operation with synchronization between MCG and SCG
Power-sharing mode within the frequency range
1. semi-static power-sharing mode 1
1. semi-static power-sharing mode 2
1. dynamic power-sharing and the value of T_offset

	
	
	
	
	Per band combination
	N/A
	N/A
	
	Absence means synchronous NR-DC operation for the given band combination is not supported. 
1) {Supported}
2) {not supported, supported}
3) {not supported, short, long}
	Optional with capability signalling

	
	[18-1a]
	Non-SFN synchronous NR-DC operation	Comment by Nokia: Unclear if this needs to be considered separately in Rel-16
	Operation with non-zero slot offset between MCG and SCG
Power-sharing mode within the frequency range
1. semi-static power-sharing mode 1
1. semi-static power-sharing mode 2
1. dynamic power-sharing and the value of T_offset

	18-1
	
	
	
	Per band combination
	N/A
	N/A
	
	Absence means non-SFN synchronous NR-DC operation for the given band combination is not supported.
1) {Supported}
2) {not supported, supported}
3) {not supported, short, long}
	Optional with capability signalling

	
	[18-1b]
	Asynchronous NR-DC operation
	Operation with no slot alignment between MCG and SCG
Power-sharing mode within the frequency range
1. semi-static power-sharing mode 1
1. dynamic power-sharing and the value of T_offset

	18-1
	
	
	
	Per band combination
	N/A
	N/A
	
	Absence means asynchronous NR-DC operation for the given band combination is not supported. 
1) {Supported}
2) {not supported, supported}
3) {not supported, short, long}
	Optional with capability signalling

	
	18-2
	Single UL TX operation for TDD PCell in intra-band EN-DC
	TDM restriction to LTE TDD PCell in EN-DC for singleUL-Transmission associated functionality when tdm-patternConfig-r16 is configured
1) TDD UL/DL configuration#2, #4, #5 configured as DL-reference UL/DL configuration 
2) PRACH transmission in non- designated UL subframes given by the DL-reference configuration (for type 1 UE)
3) HARQ subframe offset
4) LTE UL transmissions scheduled/triggered by a DCI in any UL subframe of the TDM pattern
[5) if UE indicates that it does not support simultaneous UL transmissions as defined in TS 38.101-3 [4] using singleUL-Transmission, NR (SCG) UL transmission is dropped when an overlapping LTE (MCG) UL transmission is present (for type 1 UE).”]
	EN-DC
	
	N/A
	
	Per band combination
	Applicable to TDD-TDD EN-DC only
	Applicable to FR1 only
	
	Extension of the R15 capability tdm-Pattern to TDD PCell

3) {not supported, supported}
	Optional with capability signalling

	
	18-2a
	Enhanced single UL TX operation for FDD Pcell EN-DC
	TDM restriction to LTE FDD Pcell in EN-DC for singleUL-Transmission associated functionality when tdm-patternConfig-r16 is configured
1) DL-reference UL/DL configuration defined for LTE-FDD-SCell in LTE-TDD-FDD CA with LTE-TDD-PCell
2) PRACH transmission in non- designated UL subframes given by the DL-reference configuration (for type 1 UE)
3) HARQ sub-frame offset
4) LTE UL transmissions scheduled/triggered by a DCI in any UL subframe of the TDM pattern (for type 1 UE)
[5) if UE indicates that it does not support simultaneous UL transmissions as defined in TS 38.101-3 [4] using singleUL-Transmission, NR (SCG) UL transmission is dropped when an overlapping LTE (MCG) UL transmission is present (for type 1 UE).”]
	6-13
	
	N/A
	
	Per band combination
	Applicable to in FDD-LTE TDD-NR EN-DC
	Applicable to FR1 only
	
	Enhancement to the R15 capability tdm-Pattern
	Optional with capability signalling

	
	18-3
	Dual Tx transmission for EN-DC with FDD PCell(TDM pattern for dual Tx UE)
	TDM restriction to LTE FDD PCell in EN-DC for dual UL Tx operation when tdm-patternConfig-r16 is configured
1) DL-reference UL/DL configuration defined for LTE-FDD-SCell in LTE-TDD-FDD CA with LTE-TDD-PCell
2) PRACH transmission in non- designated UL subframes given by the DL-reference configuration (for type 1 UE)
3) HARQ subframe offset
4) LTE UL transmissions scheduled/triggered by a DCI in any UL subframe of the TDM pattern
	EN-DC
	
	N/A
	
	Per band combination
	Applicable to EN-DC with LTE FDD PCell only
	Applicable to FR1 only
	
	Extension of the R15 capability tdm-Pattern to a 2Tx UE
	Optional with capability signalling

	
	18-3a
	Semi-statically configured LTE UL transmissions in all UL subframes not limited to tdm-pattern
	UE configured with tdm-patternConfig-r16 can be semi-statically configured with LTE UL transmissions in all UL subframes not limited to the reference tdm-pattern
	18-2, 18-2a
	
	
	
	Per UE
	
	
	
	
	Optional with capability signaling

	
	18-4
	SCell dormancy within active time
	Support for SCell dormancy indication sent within the active time on PCell with DCI format 0_1/1_1
	
	
	N/A
	
	Per UE
	No
	No
	
	
	Optional with capability signalling

	
	18-4a
	SCell dormancy outside active time
	Support for SCell dormancy indication sent outside the active time on PCell with DCI format 2_6
	[19-1]
	
	
	
	Per UE
	No
	No
	
	
	Optional with capability signalling

	
	18-5
	Cross-carrier scheduling with different SCS
	
1) The UE supports cross carrier scheduling for the different numerologies with carrier indicator field (CIF) in DL carrier aggregation where numerologies for the scheduling cell and scheduled cell are different

[2) Processing up to X unicast DCI scheduling (DL and UL) per scheduled CC ]

[3 Default QCL assumption for cross-carrier scheduling with different SCS]
	
	
	N/A
	
	Per band combination
	No
	No
	
	crossCarrierScheduling-OtherSCS
 
1) {Scheduling cell of lower SCS and scheduled cell of higher SCS, Scheduling cell of higher SCS and scheduled cell of lower SCS, both}
[2) ]
X is based on pair of (scheduling CC SCS, scheduled CC SCS):
[4] for (15,120), (15,60), (30,120), 
[2] for (15,30), (30,60), (60,120 kHz), 
Note: This applies also to the case where there is a single span in the slot for the scheduling CC.
In case UE supports 3-5b, the limits apply for each span for FDD scheduling cell and TDD scheduling cell.

	Optional with capability signalling

	
	[18-5a]
	Default QCL assumption for cross-carrier scheduling 
	Indicates whether the UE can be configured with enabledDefaultBeamForCCS for default QCL assumption for cross-carrier scheduling with same SCS.
	
	
	
	
	Per band combination
	
	
	
	FFS if this is needed or if it should cover also component 3 of 18-5
	Optional with capability signalling

	
	18-6
	Cross-carrier A-CSI RS triggering with different SCS
	Cross-carrier A-CSI RS triggering with different SCS
	2-33
	
	N/A
	
	Per band combination
	No
	No
	
	1) {PDCCH cell of lower SCS and A-CSI RS cell of higher SCS, PDCCH cell of higher SCS and A-CSI-RS of lower SCS, both} . 
	Optional with capability signalling

	
	[18-6a]
	Default QCL assumption for cross-carrier A-CSI-RS triggering
	Indicates whether the UE can be configured with enabledDefaultBeamForCCS for default QCL assumption for cross-carrier A-CSI-RS triggering.
	
	
	
	
	Per band combination
	
	
	
	FFS if this is needed
	Optional with capability signalling

	
	18-7
	CA with non-aligned frame boundaries
	CA with non-aligned frame boundaries for inter-band CA
	
	
	N/A
	
	Per band combination
	No
	No
	
	Defines whether the UE supports carrier aggregation operation where the frame boundaries of the PCell and the SCell are not aligned, while the slot boundaries are.
	Optional with capability signalling

	
	18-8
	HARQ-ACK codebook type and HARQ-ACK spatial bundling configuration per PUCCH group
	HARQ-ACK codebook type and HARQ-ACK spatial bundling configuration per PUCCH group
	6-7
	
	N/A
	
	Per UE
	No
	No
	
	Support HARQ-ACK codebook type and HARQ-ACK spatial bundling configuration per PUCCH group.
Rel-15 had this per cell group
	[Optional with capability signalling or Mandatory conditioned to support for multiple PUCCH groups 6-7]







FG18-1/1a/1b
	Company
	Comments/Questions/Suggestions

	DOCOMO
	· Regarding 18-1b, we think it is preferable to have one row for one capability signaling and hence DPS support for sync/async and T_offset capabilities should be separated.
· General comment is that xDD/FRx differentiation is applicable only for per UE capability in our understanding, and hence “Need of xDD/FRx differentiation” should be “N/A” for FGs not per-UE.

	QCOM
	On FG18-1, 18-1a, 18-1b (NR-DC power-control):
We believe that synchronous NR-DC, non-SFN synchronous NR-DC, and asynchronous NR-DC, shall belong to separate UE features since these require different UE implementations and test cases. For each of them, the UE should report which power-control mode(s) is/are supported. Therefore, we propose following structure for FG18-1, 18-1a, and 18-1b. All these are reported per band combination and are optional with capability signalings.
 FG18-1: Synchronous NR-DC operation
Component 1: semi-static power-sharing mode 1: indicates support or not
Component 2: semi-static power-sharing mode 2: indicates support or not
Component 3: dynamic power-sharing and the value of T_offset: indicates support or not, and if yes, the value of T_offset (short or long)
FG18-1a: Non-SFN synchronous NR-DC operation
Component 1: semi-static power-sharing mode 1: indicates support or not. 
Component 2: semi-static power-sharing mode 2: indicates support or not.
Component 3: dynamic power-sharing and the value of T_offset: indicates support or not, and if yes, the value of T_offset (short or long)
FG18-1b: Asynchronous NR-DC operation
Component 1: semi-static power-sharing mode 1: indicates support or not. 
Component 2: dynamic power-sharing and the value of T_offset: indicates support or not, and if yes, the value of T_offset (short or long)
UE supporting the NR-DC operation must indicate support for at least 1 UL power sharing scheme. Indication for support of any combination of the schemes needs to be possible.

Based on the above, our proposal is following.
	18-1
	Synchronous NR-DC operation
	NR-DC operation with synchronization between MCG and SCG
Power-sharing mode within the frequency range
1. semi-static power-sharing mode 1
1. semi-static power-sharing mode 2
1. dynamic power-sharing and the value of T_offset

	
	Yes
	N/A
	I
	Per band combination
	No
	Yes
	
	Absence means synchronous NR-DC operation for the given band combination is not supported. UE supporting synchronous NR-DC operation must indicate support for at least 1 UL power sharing scheme. Indication for support of any combination of the schemes needs to be possible.

Note: A UE not indicating any of the 3 capabilities (FG18-1, 1a, 1b) for the band combination means this is a Rel-16 UE but with only Rel-15 NR-DC capability
	Optional with capability signalling

	18-1a
	Non-SFN synchronous NR-DC operation
	Operation with non-zero slot offset between MCG and SCG
Power-sharing mode within the frequency range
1. semi-static power-sharing mode 1
1. semi-static power-sharing mode 2
1. dynamic power-sharing and the value of T_offset

	
	Yes
	N/A
	
	Per band combination
	N/A
	N/A
	
	Absence means non-SFN synchronous NR-DC operation for the given band combination is not supported. UE supporting non-SFN synchronous NR-DC operation must indicate support for at least 1 UL power sharing scheme. Indication for support of any combination of the schemes needs to be possible.

	Optional with capability signalling

	18-1b
	Asynchronous NR-DC operation
	Operation with no slot alignment between MCG and SCG
Power-sharing mode within the frequency range
1. semi-static power-sharing mode 1
1. dynamic power-sharing and the value of T_offset

	
	Yes
	N/A
	
	Per band combination
	N/A
	N/A
	
	Absence means asynchronous NR-DC operation for the given band combination is not supported. UE supporting asynchronous NR-DC operation must indicate support for at least 1 UL power sharing scheme. Indication for support of any combination of the schemes needs to be possible.

	Optional with capability signalling





	Rapporteur
	The Qualcomm restructuring proposal to cateogirze based on deployment scenario support seems to make the components more readable, but the 3-way split seems somewhat novel and would need to be discussed. DOCOMO proposal to spin off the T_offset would not seem necessary as it is an attribute of DPS
I have made a suggestion parallel to the old structure and we can check in the e-meeting whether to keep the old structure or go with the new one, but I have kept SPS mode 1 as a default mode and 18-1 as the default supported scenario



FG18-2/2a/3
	Company
	Comments/Questions/Suggestions

	Ericsson
	18-2 and 18-2a: 
· Add component 5 as following to reflect agreed Rel-16 UE behavior for single Tx case “ 5) if UE indicates that it does not support simultaneous UL transmissions as defined in TS 38.101-3 [4] using singleUL-Transmission , NR (SCG) UL transmission is dropped when an overlapping LTE (MCG) UL transmission is present (for type 1 UE).”
Align terminology with RAN2 specs by replacing “for single UL Tx operation” with “for single UL-transmission associated functionality, as specified in TS 36.331”
Rapporteur: This sounds like functional specification through UE capabilities. I added the component for now in […], but this would seem like text to 38.214.
I think the “single UL Tx Operation” was lifted from the Rel-15 8-2, but indeed it is not exactly the best practice precedence.

	Samsung
	18-2: “Applicable to TDD-TDD EN-DC only” is revised to “Applicable to EN-DC with LTE TDD PCell”
18-2a: “Applicable to in FDD-LTE TDD-NR EN-DC” is revised to “Applicable to EN-DC with LTE FDD PCell”
18-3: “Applicable in EN-DC with FDD-LTE only” is revised to “Applicable to EN-DC with LTE FDD PCell”
Rapporteur: 18-2/2a: Is it correct that these apply to NR FDD SCell? Did not take the change generically as this is not spec, and no need to be 100% perfect in terminology.

	ZTE
	18-2, 18-2a, 18-3
From our perspective, the component 4 is not very accurate. We propose to update it as below. 
4) For type 2 UE, LTE UL transmissions scheduled/triggered by a DCI in any designated UL subframe of the TDM pattern; For type 1 UE, LTE UL transmissions scheduled/triggered by a DCI in non- designated UL subframes given by the TDM pattern.
18-2a and 18-3
Component 1 (i.e. “TDD UL/DL configuration#2, #4, #5 configured as DL-reference UL/DL configuration”) is not correct. We propose to remove component 1..
18-2a
The “Need of FDD/TDD differentiation” needs to be updated as following, i.e., “Applicable in EN-DC with FDD-LTE only”.
Rapporteur: Tried to address the component 4)
Edited component 1) on 18-2a and 18-3
18-2a has the FDD-LTE statement in place in the column to the left.

	MTek
	· FG 18-2/2a/3: Single UL TX operation for TDD/FDD/dual-tx PCell EN-DC: 
· Add a new capability “Semi-statically configured LTE UL transmissions in all UL subframes not limited to tdm-pattern” according to RAN1 #99 agreement:
[image: ]
Rapporteur: added 18-3a

	Nokia
	18-2 and 18-2a could be merged with TDD/FDD differentiation
Rapporteur: Yes it could, and it was. In the last round there was a comment to split it in two. Did not revert back.

	Huawei
	FG 18-2a and 18-3: 
0. Component 1) should be replaced by “Case 1: DL-reference UL/DL configuration defined for LTE-FDD-SCell in LTE-TDD-FDD CA with LTE-TDD-PCell” since there is no any restriction on the TDD configurations for reference for FDD PCell case according to the agreements. 
0. Component 4) should be changed to “LTE UL transmissions scheduled/triggered by a DCI in any UL subframe of the TDM pattern (for type 1 UE)”;
FG 18-2: Component 3) should be changed to “HARQ subframe offset (Optional feature with Rel-15 FG 8-1 as prerequisite feature)” as what exactly shown in the agreement, since it should be a separate capability signaling for HARQ subframe offset. One alternative is to take this component out and create a new FG 18-2a for it.
Rapporteur: Component 1) done. Component 4) done, but the reference to type 1 UE should be avoided if possible… Component 3), made this as a separate sub-capability

	Intel
	18-2, HARQ-offset is optional for type 1 UE in EN-DC with LTE TDD PCell. It is currently listed as bullet 3), which implies HARQ-offset is alwasys supported?
Rapporteur: See Huawei comment

	QCOM
	On FG18-2 (Single UL TX operation for TDD PCell EN-DC):
1. According to the WID, this feature should be for intra-band EN-DC with TDD PCell which should be clear.
1. Component 1) in the original version “TDD UL/DL configuration#2, #4, #5 configured as DL-reference UL/DL configuration” is one of the restrictions RAN1 agreed and should be captured somewhere else. However, it is not a component and should be removed from the “components” column.
1. Component 3) has to be a separate UE feature, as per RAN1#98 agreement. We consider component 4) should also be a separate UE feature.
1. At the RAN1#99 meeting, we agreed that semi-static UL transmissions outside of the restricted UL subframes is subject to a UE capability. This should also have one UE feature.
Rapporteur: 1) re-introduced intra-band 2) Removed. 3) introduced. 4) introduced

On FG18-2a (Enhanced single UL TX operation for FDD PCell EN-DC):
1. FG18-2a (and the child features) should be on top of FG6-13.
1. FG18-2a should comprise enabling tdm-patternConfig-r16 and dynamic UL transmissions outside the TDM restricted subframes. PRACH transmissions and semi-static UL transmissions outside the TDM restricted subframes should be separate UE features (FG18-2e and 18-2f).
1. FG6-13 supports HARQ sub-frame offset and therefore, HARQ sub-frame offset can be within the FG18-2a. 
1. Component 1) in the original version “TDD UL/DL configuration#2, #4, #5 configured as DL-reference UL/DL configuration” is one of the restrictions RAN1 agreed and should be captured somewhere else. However, it is not a component and should be removed from the “components” column.
Rapporteur: 5) ok. 6) semi-static introduced as a separate capability, but not clear that another capability is needed for PRACH. 8) ok 

On FG18-3 (Dual Tx transmission for EN-DC with FDD PCell (TDM pattern for dual Tx UE)):
1. Component 1) in the original version “TDD UL/DL configuration#2, #4, #5 configured as DL-reference UL/DL configuration” is one of the restrictions RAN1 agreed and should be captured somewhere else. However, it is not a component and should be removed from the “components” column.
1. On FG18-3, the UE is able to transmit LTE and NR simultaneously. Therefore, the feature can include LTE UL transmissions outside of the TDM restricted patterns as a component.
1. “Indicates that the UE supports restricting the FDD-LTE uplink transmission occasions with a TDM pattern” in the note column is redundant, and hence can be deleted.
Rapporteur: 9) ok. 10) ok. 11) OK

Based on the above, our proposal is following.
	18-2
	Single UL TX operation for TDD PCell EN-DC
	1) TDM restriction to LTE TDD PCell in EN-DC for single UL Tx operation when tdm-patternConfig-r16 is configured
2) PRACH transmission in non- designated UL subframes given by the DL-reference configuration (for type 1 UE)
	
	
	N/A
	
	Per band combination
	Applicable to intra-band EN-DC with TDD PCell only
	N/A
	
	Enhancement to the R15 capability tdm-Pattern
	Optional with capability signalling

	18-2a
	Enhanced single UL TX operation for FDD PCell EN-DC
	1) TDM restriction to LTE FDD PCell in EN-DC for single UL Tx operation when tdm-patternConfig-r16 is configured
3) HARQ sub-frame offset
4) LTE UL transmissions scheduled/triggered by a DCI in any UL subframe of the TDM pattern
	6-13
	
	N/A
	
	Per band combination
	Applicable to EN-DC with FDD PCell only
	N/A
	
	Enhancement to the R15 capability tdm-Pattern
	Optional with capability signalling

	18-2b
	HARQ subframe offset for single UL TX operation for TDD PCell EN-DC
	HARQ subframe offset when tdm-patternConfig-r16 is configured for intra-band EN-DC with TDD-PCell

	18-2
	Yes
	N/A
	
	Per UE
	Applicable to intra-band EN-DC with TDD PCell only
	N/A
	
	Enhancement to the R15 capability tdm-Pattern
	Optional with capability signalling

	18-2c
	LTE UL transmissions scheduled/triggered by a DCI in any UL subframe of the TDM pattern for single UL TX operation for TDD PCell EN-DC
	LTE UL transmissions scheduled/triggered by a DCI in any UL subframe of the TDM pattern when tdm-patternConfig-16 is configured for intra-band EN-DC with TDD-PCell
	18-2
	Yes
	N/A
	
	Per band combination
	Applicable to intra-band EN-DC with TDD PCell only
	N/A
	
	Enhancement to the R15 capability tdm-Pattern
	Optional with capability signalling

	18-2d
	LTE UL transmissions configured semi-statically in any UL subframe of the TDM pattern for single UL TX operation for TDD PCell EN-DC
	LTE UL transmissions semi-statically configured by RRC, other than PRACH, in any UL subframe of the TDM pattern when tdm-patternConfig-16 is configured for intra-band EN-DC with TDD-PCell
	18-2
	Yes
	N/A
	
	Per band combination
	Applicable to intra-band EN-DC with TDD PCell only
	N/A
	
	Enhancement to the R15 capability tdm-Pattern
	Optional with capability signalling

	18-2e
	PRACH transmission in non-designated UL subframes given by the DL-reference configuration for enhanced single UL TX operation for FDD PCell EN-DC
	1) PRACH transmission in non- designated UL subframes given by the DL-reference configuration (for type 1 UE)
2) HARQ sub-frame offset
	6-13
	Yes
	N/A
	
	Per band combination
	Applicable to EN-DC with FDD PCell only
	N/A
	
	Enhancement to the R15 capability tdm-Pattern
	Optional with capability signalling

	18-2f
	LTE UL transmissions configured semi-statically in any UL subframes for enhanced single UL TX operation for FDD PCell EN-DC
	1) Semi-statically configured LTE UL transmissions in any UL subframes for enhanced single UL TX operation for FDD PCell EN-DC
2) HARQ sub-frame offset
	6-13
	Yes
	N/A
	
	Per band combination
	Applicable to EN-DC with FDD PCell only
	N/A
	
	Enhancement to the R15 capability tdm-Pattern
	Optional with capability signalling

	18-3
	Dual Tx transmission for EN-DC with FDD PCell(TDM pattern for dual Tx UE)
	1) TDM restriction to LTE FDD PCell in EN-DC for dual UL Tx operation when tdm-patternConfig-r16 is configured
2) PRACH transmission in non- designated UL subframes given by the DL-reference configuration (for type 1 UE)
3) HARQ subframe offset
4) LTE UL transmissions scheduled/triggered by a DCI in any UL subframe of the TDM pattern
5) LTE UL transmissions semi-statically configured in any UL subframe of the TDM pattern

	
	
	N/A
	
	Per band combination
	Applicable to EN-DC with FDD PCell only
	N/A
	
	Extension of the R15 capability tdm-Pattern
to a 2Tx UE
	Optional with capability signalling







FG18-4/4a
	Company
	Comments/Questions/Suggestions

	Vivo
	18-4a and 19-1a are duplicated, should decide to keep only one.
Rapporteur: Pass the ball to Hiroki.

	Samsung
	18-4a: It should not depend on 18-4 – should be independent capabilities. 
Rapporteur:18-4a is not dependent n 18-4. The letter ‘a’ in the FG# is just reflecting the fact that it was added between 18-4 and 18-5.

	Oppo
	The support of SCell dormancy is based on the DCI-based BWP switching capability. The 18-4 should have the prerequisite of dynamic BWP switching among at least 2 BWP, defined for Rel-15. 
The 18-4a also has similar dependency. Plus, as related comment for POWER saving, the bracket of 19-1 should be removed.
Rapporteur: Not clear if the pre-requisite is absolutely warranted here, although it does appear logical that if the UE supports 18-4 then it supports BWP switching. It appears that the pre-requisite list would grow a bit largish though, as e.g. 6-3 does not have 6-2 as a pre-requisite. Bracket around 19-1 is cross-WI thing and is subject to what do we do with the two capabilities.

	MTek
	For FG 18-4, according to RAN1 agreements, two types of indication, e.g., Case 1 and Case 2, are defined. In Case 1, the DCI format 0_1/1_1 used for SCell dormancy indication still schedules PUSCH/PDSCH. However, in Case 2, the DCI format 1_1 used for SCell dormancy indication doesn’t schedule PDSCH. And it is similar to SPS PDSCH release, HARQ-ACK information should be transmitted by UE in Case 2 even if there is no PDSCH scheduling. Therefore, it is more reasonable to have split feature groups for two Cases. 
· FG 18-4: SCell dormancy with Case 1 indication within active time
· Component: Support for SCell dormancy indication sent within the active time on PCell with DCI format 0_11_0/1_1 scheduling PUSCH/PDSCH
· Add FG 18-4b: SCell dormancy with Case 2 indication within active time
· Component: Support for SCell dormancy indication sent within the active time on PCell via DCI format 1_1 without PDSCH scheduling
Rapporteur: Case 1 and Case 2 in the title add zero value as they are only known to the people who took part in standardizing the two. These cases are not existing in any specs, so using them is not helpful.  DCI format 0_1/1_1 schedules PUSCH/PDSCH (fixed the 1_0 to 0_1). On 18-4b, shouldn’t the format be 2_6 as in the table now?

	Huawei
	FG18-4&18-4a
0. DCI format in 18-4 is incorrect (1_0 should be 0_1);
0. Both FGs should have FG6-5 and FG6-6 as prerequisite (in addition to 19-1 for FG18-4a).
0. Per band combination seems more proper similar as cross-carrier scheduling
0. No need of input to ‘Note’ 


	FWei
	18-4a and 19-1a are identical. Rather than deleting either one, note that the UE needs to support both 18 and 19 to be capable of 18-4a/19-1a. This requires 18-4/18-4a to be reorganized. The current 18-4a is for dormancy outside active time, which should not be a sub-feature of 18-4 for dormancy within active time. More logically:
· 18-4 should be “Scell dormancy    Support for SCell dormancy via dormant BWP configuration”.
· 18-4a can be “SCell dormancy within active time     Support for SCell dormancy indication sent within the active time on PCell with DCI format 0_1/1_1”.
· 18-4b can be “SCell dormancy outside active time     Support for SCell dormancy indication sent outside the active time on PCell with DCI format 2_6      Prerequisite feature groups 19-1”.
· No change in 19-1a.
Rapporteur:18-4a is not a sub-feature of 18-4. The letter ‘a’ in the FG# is just reflecting the fact that it was added between 18-4 and 18-5.

	QCOM
	18-4) This FG covers both case 1 and case 2 SCell dormancy indication DCI. Case 2 DCI provides per SCell indication. We propose to update the note to reflect this.
For the feature type, it was ‘Per band combination’ in the last version but it is changed to ‘Per band’ now. The original ‘Per band combination’ is preferred because it provides flexibility to determine whether SCell dormancy is supported for certain CA combination. We propose to revert the change back to the original one in both 18-4 and 18-4a.
	18-4
	SCell dormancy within active time
	Support for SCell dormancy indication sent within the active time on PCell with DCI format 1_0/1_1
	
	Yes
	N/A
	
	
Per band combination
	No
	No
	
	Support L1-based mechanism to indicate dormancy/non-dormancy status for each Scell or group of Scells
	Optional with capability signalling



	18-4a
	SCell dormancy outside active time
	Support for SCell dormancy indication sent outside the active time on PCell with DCI format 2_6
	[19-1]
	Yes
	N/A
	
	
Per band combination
	No
	No
	
	Support L1-based mechanism to indicate dormancy/non-dormancy status for group of Scells
	Optional with capability signalling



Rapporteur: see comments above





FG18-5
	Company
	Comments/Questions/Suggestions

	Ericsson
	· Add component “Default beam for cross-carrier scheduled PDSCH when scheduling cell and scheduled cell have different numerologies”
· Add below details for component (2) 
· X is based on pair of (scheduling CC SCS, scheduled CC SCS):
· [4] for (15 kHz, 120 kHz), (15 kHz, 60 kHz), (30 kHz, 120 kHz), 
·  [2] for (15 kHz, 30 kHz), (30 kHz, 60 kHz), (60 kHz, 120 kHz), 
· Note : This applies also to the case where there is a single span in the slot for the scheduling CC.
· In case UE supports 3-5b, the limits apply for each span for FDD scheduling cell and TDD scheduling cell. 
 (New) 18-5a: Add new feature for “Default beam for cross-carrier scheduling with same numerology”
· Component : Configuration of default beam selection for cross-carrier scheduled PDSCH when scheduled cell and scheduling cell have same numerology
· Per-UE, optional with capability signalling

	Samsung
	18-5: as indicated in ‘Note’ column, 18-5 overlaps with Rel-15 FG 6-10a (crossCarrierScheduling-OtherSCS)

	ZTE
	18-5
For component 2, we propose to increase the number of DCIs per span. Thus, the following update is proposed.
2) Processing up to X unicast DCIs scheduling DL and UL per span per scheduled CC.

	MTek
	· FG 18-5: Cross-carrier scheduling with different SCS 
· The value of X should be set to 2. (Processing up to X unicast DCI scheduling (DL and UL) per scheduled CC)

	Nokia
	18-5, comp 2: Clarify if this is per slot or per span. If this is per slot, then values should be 4x the baseline to support cross-carrier scheduling from 30kHz to 120kHz, at least.

	Intel
	18-5, bullet 2), 
· need to clarify that it is for a PDCCH MO, a span or a slot
· it is not clear that it means X DL DCI + X UL DCI, or total X DCIs. 
Since the number of DCI per MO has impact on Type2 HARQ-ACK codebook design, suggest to clarify if more than 1 DL DCI can be received in a MO for a scheduled cell

	QCOM
	18-5) For Rel. 16, it is sufficient to reuse the Rel. 16 FG 3-5b PDCCH monitoring to have multiple DCIs in one slot of the scheduling cell with lower SCS than the scheduled cell. This has the benefit of avoiding introducing additional impact to the spec (e.g., new design for HARQ-ACK codebook). We think component 2 is not needed. Propose to add ‘Per band’ to support the feature for CA within certain bands or not.
	18-5
	Cross-carrier scheduling with different SCS
	The UE supports cross carrier scheduling for the different numerologies with carrier indicator field (CIF) in DL carrier aggregation where numerologies for the scheduling cell and scheduled cell are different


	
	Yes
	N/A
	
	Per band and  per band combination
	No
	No
	
	crossCarrierScheduling-OtherSCS
 
{Scheduling cell of lower SCS and scheduled cell of higher SCS, Scheduling cell of higher SCS and scheduled cell of lower SCS, both}
Note: this capability exists in Rel-15 38.306, but the functionality was not completed in Rel-15.




	
	



FG18-6
	Company
	Comments/Questions/Suggestions

	Samsung
	18-6: Need FG 2-33 (CSI-RS and CSI-IM reception for CSI feedback) as prerequisite. In addition, it is understood that 18-6 is not limited to CSI feedback but also applicable for beam management and tracking. Therefore, some clarification in connection with e.g., FG 2-24 (SSB/CSI-RS for beam measurement) and FG 2-51a (aperiodicTRS) would be needed. 
Rapporteur: Added 2-33 as pre-requisite, but did not really see what else is needed or what kind of clarification is required

	QCOM
	18-6) crossCarrierScheduling-OtherSCS does not cover cross carrier A-CSI RS triggering with different SCS. Because of this, a fourth option is added to the candidate value set for the UE to report no support for cross-carrier A-CSI RS triggering with different SCS. Feature type is updated for similar reason to 18-5. Besides, changes were made by adding “cell” in the candidate value set and removing a “-”.
	18-6
	Cross-carrier A-CSI RS triggering with different SCS
	Cross-carrier A-CSI RS triggering with different SCS
	
	Yes
	N/A
	
	Per band and per band combination
	No
	No
	
	1) {PDCCH cell of lower SCS and A-CSI RS cell of higher SCS, PDCCH cell of higher SCS and A-CSI RS cell of lower SCS, both, neither}. 



In RAN1 #100-e, it was agreed that cross-carrier scheduling can be based on DCI format 1-2 which is design for Rel. 16 eURLLC. It was noted that separate UE capability can be discussed to indicate the support for cross-carrier scheduling with different SCS for eURLLC. It is necessary to define such a capability as it is not clear how eURLLC benefits from the feature. Also, it is too restrictive that a UE must support the feature for both eMBB and eURLLC or for neither. We propose new capabilities 18-5a and 18-6a in the following.
	Agreements: 
· To extend the cross-carrier scheduling with different SCS to be operable with DCI format 1_2 defined for Rel-16 in eURLLC WI. 
· Note: to be discussed under UE feature discussion regarding whether or not to introduce separate UE capability to indicate the support for cross-carrier scheduling with different SCS to be operable with DCI format 1_1 and DCI format 1_2




	18-5a
	Cross-carrier scheduling with different SCS for URLLC
	The UE supports cross-carrier scheduling with different SCS for URLLC based on DCI format 1_2
	
	Yes
	N/A
	
	Per band and per band combination
	No
	No
	
	1) {Scheduling cell of lower SCS and scheduled cell of higher SCS, Scheduling cell of higher SCS and scheduled cell of lower SCS, both, neither}

	18-6a
	Cross-carrier A-CSI RS triggering with different SCS for URLLC
	The UE supports cross-carrier A-CSI RS triggering with different SCS for URLLC based on DCI format 0_2
	
	Yes
	N/A
	
	Per band and per band combination
	No
	No
	
	1) {PDCCH cell of lower SCS and A-CSI RS cell of higher SCS, PDCCH cell of higher SCS and A-CSI-RS cell of lower SCS, both, neither}. 




In RAN1 #100-e, there was discussions related to the support of default QCL assumption for cross-carrier scheduling with different SCS. A new RRC parameter ‘enableDefaultBeamForCCS’ was added by which network can indicate default QCL assumption is supported or not. We propose the following corresponding UE capabilities to allow a Rel. 16 UE to choose to support default QCL assumptions or not. 
	18-5b
	Default QCL assumption for cross-carrier scheduling 
	Default QCL assumption for cross-carrier scheduling

Indicates whether the UE supports the 
cases when the offset between the reception of the scheduling DCI and the corresponding scheduled PDSCH is less than the threshold timeDurationForQCL and when the scheduling DL DCI does not have the TCI field present.
	
	Yes
	N/A
	
	Per band and per band combination
	N/A
	N/A
	
	
	Optional with capability signalling

	18-6b
	Default QCL assumption for cross-carrier A-CSI-RS triggering 
	Default QCL assumption for cross-carrier A-CSI-RS triggering

Indicates whether the UE supports the case that the triggering time offset between DCI and the A-CSI RS is smaller than beamSwitchTiming + d.
	
	Yes
	N/A
	
	Per band and per band combination
	No
	No
	
	
	Optional with capability signalling



Rapporteur: 
· Why is there a need to signal UE capability = not supported when it should be understood that if the UE does not indicate support, then the UE cannot be assumed to support the feature. Hence the 4th code-point “Neither” seems redundant
· Not immediately obvious why there needs to be a capability separately for each DCI format. It is true that cross-carrier scheduling with different SCS is worse in latency than self-scheduling and in that sense does not go well together with ultra-low latency, but if the UE supports a feature with DCI format 1_1 and it supports DCI format 1_2, it would seem logical that it supports the combination. This principle applies for other features that the DCI format 1_2 can schedule, including same-SCS cross-carrier scheduling. Why this would be different?  suggest discussing in the e-meeting
· Per band and per BC capability for something that was seen as an important part of the new feature seems very heavy. I’ve added the proposed capability in […], but did not leave the statement that without this the UE does not support values smaller than beamSwithtiming+d




FG18-7
	Company
	Comments/Questions/Suggestions

	Samsung
	18-7: Need an 18-7a for support of Type-1 HARQ-ACK codebook. 
Rapporteur: Type I HARQ-ACK codebook is mandatory in Rel-15, why would there need to be a new capability?

	MediaTek
	FG 18-7: CA with non-aligned frame boundaries 
· Allow UE to report its supported minimum grid {0.5ms, 0.25ms, 0.125ms} for the slot offset, instead of whether it can support the feature or not.
Rapporteur: The UE needs to support the valid configuratios for the SCS pair it indicates it is able to support the feature for. Additional granularity in capabilities seems unnecessary

	Qualcomm
	18-7	CA with non-aligned frame boundaries
· There should be a signaling structure recommended to RAN2, where the UE can indicate the grouping of cells across which the UE is capale of applying time offsets. For example, the UE can only apply offset between TDD bands but not between FDD bands, etc. 
Rapporteur: Don’t follow how the per BC structure would not suffice.




FG18-8
	Company
	Comments/Questions/Suggestions

	LG
	18-8
We think this feature should be combined with “support for multiple PUCCH groups” or mandatory conditioned to support for multiple PUCCH groups

	Samsung
	18-8 can follow Rel-15 capability indication based on support for 2 PUCCH groups.

	Huawei, HiSilicon
	FG18-8: For flexibility, it is more proper to have separate UE capabilities for HARQ-ACK codebook type and HARQ-ACK spatial bundling configuration.

	Rapporteur
	I understand LG and Samsung to make the feature conditionally mandatory for Rel-16 UEs. If UE supports 6-7, it shall support 18-8- Correct?
At the same time Huawei suggests that there are two separate capabilities rather than one. As this was an RRC structure question, there seems to be no point in split it in two. 
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