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1. Introduction
This contribution summarizes the following email discussion in AI 7.2.11.10 regarding UE features for MR-DC/CA. 

[100b-e-NR-UEFeatures-MRDCCA-01] Email discussion/approval on feature group structure for UL power sharing for NR-DC (20th-24th April) – Hiroki (DCM)
· Discuss whether to adopt FG18-1/18-1a/18-1b or FG[18-1]/[18-1a]/[18-1b]
· Alt.1: Adopt FG18-1/18-1a/18-1b (i.e., remove FG[18-1]/[18-1a]/[18-1b])
· It is clarified that FG18-1 is for both synchronous and asynchronous NR-DC scenarios
· It is clarified that FG18-1a is for synchronous NR-DC scenario only
· It is clarified for FG18-1b that T_offset is only used for dynamic power sharing with look-ahead 
· Alt.2: Adopt FG[18-1]/[18-1a]/[18-1b] (i.e., remove FG18-1/18-1a/18-1b)
· Whether [18-1] is removed or not, and whether it should be discussed in RAN or RAN1
· Alt.3: Other if any
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2. whether to adopt FG18-1/18-1a/18-1b or FG[18-1]/[18-1a]/[18-1b]
In [1], FG18-1/18-1a/18-1b and alternatives ([18-1]/[18-1a]/[18-1b]) are captured as below.
	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
	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
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]
	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
	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



Following views are provided in contributions for the RAN1#100bis-e meeting.
	[3]
	MediaTek Inc.
	For the current RAN1 UE feature table of MR-DC/CA, we think the alternative 18-1/1a/1b structure marked in [ ] for intra-FR DC UL power control is more clear. Hence, we support the alternative ones.
Proposal 1: Adopt the alternative 18-1/1a/1b structure marked in [ ] for intra-FR DC UL power control in current RAN1 UE feature table.
	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]
	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
	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




	[4]
	Intel Corporation
	According to [1], two alternatives are proposed for features on power control. i.e. 
· Alt-1: FG 18-1/18-1a/18-1b; 
· Alt-2: FG [18-1]/[18-1a]/[18-1b]
The key difference is which information is used to organize the features, the type of power control mode (Alt-1) or the type of synchronization (Alt-2). We prefer Alt-1 since it is aligned with the way to define UE features for power control for other cases, e.g. EN-DC. 

Based on Alt-1, further information needs to be added under 18-1/18-1a/18-1b for the behavior related to synchronization, look-ahead, etc. we provide our views below. 
· 18-1a: since semi-static PS mode 2 only applies to synchronized NN-DC, a clarification is needed
· 18-1b: it is not clear if T_offset only applies to dynamic PS with look-ahead or applies to dynamic PS in general. A clarification is needed
Proposal 1: Adopt FG18-1/18-1a/18-1b for dynamic power sharing of NN-DC 
· FG 18-1a, to clarify it is limited to synchronized NN-DC
· FG 18-1b: to clarify T_offset is only used for dynamic PS with look-ahead

	[5]
	Ericsson
	· 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).

	[6]
	Nokia, Nokia Shanghai Bell
	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
2) T_offset
	18-1
	1) {Synch DC only, Sync and Async DC}
2) {short, long}




	[7]
	Qualcomm Incorporated
	We believe the original 18-1, 18-1a, and 18-1b, should be replaced by the proposed [18-1], [18-1a], and [18-1b].

	[8]
	Huawei, HiSilicon
	The new added FG [18-1] with bracket should be removed. FG [18-1] is about Synchronous NR-DC operation, which should not be separated from FG18-1a since it is a special case of FG18-1a (non-SFN sync NR-DC), and RAN plenary decision RP-192345 mandates all Rel-16 UEs to support non-SFN sync NR-DC.
Proposal 1: The new added FG 18-1 with bracket should be removed  
	[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
	
	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






Based on above, following points need to be discussed for FG18-1/18-1a/18-1b.
· Whether to adopt FG18-1/18-1a/18-1b or FG[18-1]/[18-1a]/[18-1b]
· [bookmark: _Hlk37796786]Alt.1: Adopt FG18-1/18-1a/18-1b (i.e., remove FG[18-1]/[18-1a]/[18-1b])
· It is clarified that FG18-1 is for both synchronous and asynchronous NR-DC scenarios
· It is clarified that FG18-1a is for synchronous NR-DC scenario only
· It is clarified for FG18-1b that T_offset is only used for dynamic power sharing with look-ahead 
· Alt.2: Adopt FG[18-1]/[18-1a]/[18-1b] (i.e., remove FG18-1/18-1a/18-1b)
· Whether [18-1] is removed or not, and whether it should be discussed in RAN or RAN1
· Alt.3: Other if any

2.1	Discussion
Companies are encouraged to provide views on which alternative RAN1 should take for FG18-1/1a/1b or to propose any other alternative.
Alt.1: Adopt FG18-1/18-1a/18-1b (i.e., remove FG[18-1]/[18-1a]/[18-1b])
	Supported by:
	Objected by: 
Alt.2: Adopt FG[18-1]/[18-1a]/[18-1b] (i.e., remove FG18-1/18-1a/18-1b)
	Supported by:
	Objected by: 

	Company
	Comment

	
	

	
	

	
	

	
	




3. Conclusion
TBD
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