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Introduction
[bookmark: _Ref178064866][bookmark: _Hlk37428918]In this document, we provide some comments on Rel16 UE features for MR-DC 
Discussion

Capabilities related to NR-DC UL Power Control
· Proposed FGs [18-1], [18-1a], [18-1b], 
· SFN sync between MCG and SCG is related to Rel15 parameter sfn-SyncNRDC. Since discussion related to this issue is ongoing in RAN (i.e., as per [2]), we propose to treat any related Rel16 discussion in RAN plenary instead of RAN1.
· If specifying a separate UE capability for synchronous NR-DC and asynchronous NR-DC, we propose to define ‘synchronous’ and ‘asynchronous’ according to requirements in 38.133 (i.e., NR-DC can have similar requirements as that of sync and async EN-DC currently captured in 38.133).
[bookmark: _GoBack]Capabilities related to “Enhancements to Single Tx Switched Uplink Solution for EN-DC”
· FGs 18-2,18-2a
· Regarding component 5, 
· We propose to confirm addition of component 5. If shorter description is desirable it can be reworded as follows – “dropping of NR (SCG) UL transmission when an overlapping LTE (MCG) UL transmission is present (for Type 1 UEs that indicate lack of support of simultaneous UL transmissions using singleUL-Transmission)”. 
Capabilities related to “Cross-carrier scheduling with mixed numerologies”
· Propose to add new FG 18-5b for UL CA with mixed numerologies
· The feature for cross-carrier scheduling with mixed numerology for uplink carrier aggregation is missing since 18-5 describes only DL CA. Introduce a new feature 18-5b  for supporting UL CA, mirroring 18-5 with following changes:
· Change DL CA to UL CA in component 1)
· Delete component 3)
· FG 18-5
· Regarding component 2 
· We propose to confirm the text in square brackets around component 2. For improved scheduling flexibility (e.g. contiguous scheduling) and efficient operation, especially in case of low SCS scheduling high SCS, it is desirable to allow increasing number of DCIs within a span. 
· Regarding component 3
· Propose to confirm the text in square brackets as default beam for different SCS case does not need separate capability. 
· FG 18-5a
· Prefer to define this capability only for same SCS as different SCS can be handled by 18-5.
Conclusions
We propose that the input in section 2 be considered for Rel16 MR-DC UE features discussion.
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Annex A 
Below is the list of MR-DC related features proposed in R1-2001484

	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

	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
	NoN/A
	YesN/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
	NoN/A
	YesN/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
	NoN/A
	YesN/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 functionalitysingle UL Tx operation 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 functionalitysingle UL Tx operation when tdm-patternConfig-r16 is configured
1) TDD UL/DL configuration#2, #4, #5 configured as DL-reference UL/DL configurationDL-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).”]
	6-13EN-DC
	
	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) TDD UL/DL configuration#2, #4, #5 configured as DL-reference UL/DL configuration 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 PCellin EN-DC with FDD-LTE only
	Applicable to FR1 only
	
	Extension of the R15 capability tdm-Pattern
 to a 2Tx UE: Indicates that the UE supports restricting the FDD-LTE uplink transmission occasions with a TDM pattern.
	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 1_00_1/1_1
	
	
	N/A
	
	Per UE
	No
	No
	
	Support L1-based mechanism to indicate dormancy/non-dormancy status for 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]
	
	
	
	Per UE
	No
	No
	
	Support L1-based mechanism to indicate dormancy/non-dormancy status for group of Scells
	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={TBD}]
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.
Note: this capability exists in Rel-15 38.306, but the functionality was not completed in Rel-15.
	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]




FG18-2/2a/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.





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




