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1. Introduction
In the last RAN1#98 and #98bis meeting, RAN1 has agreed to support the semi-static power sharing and dynamic power sharing for NR-DC. In this contribution, we will discuss the impacts on the specifications of RAN3. 
Agreements in RAN1#98:
	·  Considering the following two alternatives for semi-static power sharing with + 
· Alt.1: For the uplink transmission in MCG, the UE checks the semi-statically configured direction of the overlapping symbols of all serving cells of SCG, and vice versa.
· If such overlapping with UL transmission on the SCG is possible (i.e. collides with semi-static ‘UL’ and ‘flexible’ symbols on some CCs of SCG), UE limits its actual transmission power in MCG such that ; 
· Otherwise (i.e. collides with only semi-static ‘DL’ symbols on all CCs of SCG),  can be up to  and   can be up to   .
· Alt.1-1:   and   are configured by RRC signaling. 
· Alt.1-2:   and   are determined by RAN4 requirement. 
Alt.2: For the uplink transmission in MCG and in SCG, UE limits its actual transmission power  to be up toand   to be up to   



Agreements in RAN1#98bis:
	· Adopt Alt.1-2 and Alt.2 for semi-static power sharing for NR-NR DC.
· Alt.1-2 is only subject to configured maximum transmission power defined by RAN4 
· Configuration between Alt.1-2 and Alt.2 is supported.
· FFS: add more clarification
· FFS: applied for synchronous DC only or applied for both synchronous and asynchronous DC (which may be the same or different for Alt.1-2 and Alt. 2)    



	· Support dynamic power sharing 
· If there is no overlapping transmission, maximum power on CG i is determined by RAN4 spec without considering P_CG_i.
· If there is overlapping transmission, maximum power on CG i is limited to P_CG_i.
· Note: “look-ahead” operation is included as a UE capability below
· In case of power limitation, MCG is prioritized over SCG and reuse CA rule within each CG 
· Optional UE capability to indicate the support of dynamic power sharing operation 
· Separate optional UE capability to indicate the support of ’look-ahead’ operation on condition that UE indicates support of dynamic power sharing operation. 




[bookmark: OLE_LINK1][bookmark: OLE_LINK2]3. Discussion
In (NG) EN-DC, for FR1 in MCG +FR1 in SCG, the semi-static power sharing is supported. RAN2 agreed that the MN sends the max power for NR (i.e. the p-maxNR-FR1), the max power for E-UTRA (i.e. the p-maxEUTRA), the max power of UE (i.e. the p-maxUE-FR1) to the SN in the CG-ConfigInfo. After the SN addition, the SN can also request a new max power value (using requestedP-MaxFR1) for the SCG in the CG-Config. In RAN3, the DU can request the requestedP-MaxFR1 for the SCG in the CG-Config.
[bookmark: _Toc20955930]9.3.1.26	DU to CU RRC Information
This IE contains the RRC Information that are sent from the gNB-DU to the gNB-CU.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	CellGroupConfig
	M
	
	OCTET STRING
	CellGroupConfig, as defined in TS 38.331 [8].
	
	

	MeasGapConfig
	O
	
	OCTET STRING
	MeasGapConfig as defined in TS 38.331 [8].
For EN-DC/NGEN-DC operation, includes the gap for FR2, as requested by the gNB-CU via MeasConfig IE. 

For NG-RAN,NE-DC and MN for NR-NR DC, includes the gap(s) for FR1 and/or FR2, as requested by the gNB-CU via MeasConfig IE and according to the requested gap type (per-UE or per-FR).
	
	

	Requested P-MaxFR1
	O
	
	OCTET STRING
	requestedP-MaxFR1, as defined in TS 38.331 [8]. 
For EN-DC operation, this IE should be included.
	
	

	DRX Long Cycle Start Offset
	O
	
	INTEGER (0..10239)
	Identical to the value of the drx-LongCycleStartOffset IE within the DRX-Config as defined in TS 38.331.
This field is not used in NR-DC.
	
	

	Selected BandCombinationIndex
	O
	
	OCTET STRING
	BandCombinationIndex, as defined in TS 38.331 [8]. 
For EN-DC operation, this IE should be included so that gNB-CU is informed of the selected Band Combination.
	YES
	ignore

	Selected FeatureSetEntryIndex
	O
	
	OCTET STRING
	FeatureSetEntryIndex, as defined in TS 38.331 [8]. 
For EN-DC operation, this IE should be included so that gNB-CU is informed of the selected FeatureSet.
	YES
	ignore

	Ph-InfoSCG
	O
	
	OCTET STRING
	PH-TypeListSCG, as defined in TS 38.331[8].For MR-DC, this IE should be included so that gNB-CU is informed of the Power Headroom type for each serving cell in SN.
	Yes
	ignore

	Requested BandCombinationIndex
	O
	
	OCTET STRING
	BandCombinationIndex, as defined in TS 38.331 [8]. 
This IE is used for the gNB-DU to request a new Band Combination.
	YES
	ignore

	Requested FeatureSetEntryIndex
	O
	
	OCTET STRING
	FeatureSetEntryIndex, as defined in TS 38.331 [8]. 
This IE is used for the gNB-DU to request a new Feature Set.
	YES
	ignore

	Requested P-MaxFR2
	O
	
	OCTET STRING
	requestedP-MaxFR2, as defined in TS 38.331 [8]. For NR-DC operation, this IE should be included.
	YES
	ignore

	DRX Config
	O
	
	OCTET STRING
	DRX-Config, as defined in TS 38.331 [8].
This field is only used in NR-DC.
	YES
	ignore

	PDCCH BlindDetectionSCG
	O
	
	OCTET STRING
	pdcch-BlindDetectionSCG, as defined in TS 38.331[8]. This IE is used between the MgNB-DU and the MgNB-CU.
	YES
	ignore

	Requested PDCCH BlindDetectionSCG
	O
	
	OCTET STRING
	requestedPDCCH-BlindDetectionSCG, as defined in TS 38.331[8]. This IE is used between the SgNB-DU and the SgNB-CU.
	YES
	ignore

	Ph-InfoMCG
	O
	
	OCTET STRING
	PH-TypeListMCG, as defined in TS 38.331[8]. For MR-DC, this IE should be included so that gNB-CU is informed of the Power Headroom type for each serving cell in MCG.
	YES
	ignore



Observation 1: In EN-DC, the DU can request the new max power value (using requestedP-MaxFR1) in the DU to CU RRC Information.
In the last RAN1 meeting, RAN1 has agreed to support the semi-static power sharing and dynamic power sharing. 
The agreements of RAN1 do not explicitly say for which band combination(s) the agreements are adopted. However, according to the following contents in the LS R2-1903001 of RAN1, there is no joint power limit for the FR1 in MCG + FR2 in SCG case and the FR2 in MCG + FR1 in SCG case need not be supported. Therefore, the only case where RAN1 agreements on joint power limit (listed in introduction of this document) can apply is the FR1 in MCG +FR1 in SCG and FR2 in MCG +FR2 in SCG case.
	RAN1 discussed the issue of uplink power control for synchronous and asynchronous NR-NR dual connectivity. For the case of asynchronous NR-NR dual connectivity, RAN1 made the following agreement:
Agreements:
· For Rel. 16 UEs and asynchronous NN-DC operation, where MCG has serving cells only in FR1 and the SCG has serving cells only in FR2, the uplink power control is performed independently across cell groups
· This is under the assumption that for NR Rel. 16, no joint power limit across FR1 and FR2 is defined by RAN4.

In addition, RAN1 has not identified any use case to support the scenario, where SCG is fully in FR1 and MCG is fully in FR2 for either synchronous or asynchronous NR-NR dual connectivity operation. However, if supported, RAN1 has not identified other RAN1 specification impacts other than the UE capability and the power control aspect mentioned below:
· If synchronous and asynchronous NR-NR dual connectivity with SCG fully in FR1 and MCG fully in FR2 are supported, uplink power control is performed independently across the two cell groups.
   



Observation 2: RAN1 agreed to support the semi-static power sharing in MCG +FR1 in SCG and FR2 in MCG+ FR2 in SCG in R16 NR-DC.
In our understanding, R16 NR-DC can reuse the principles of EN-DC, the SN can request the new max power in the SCG. Therefore the DU can request the new max power in the DU to CU RRC Information. For the FR1+FR1, we think RAN3 can reuse the existing parameter Requested P-MaxFR1.RAN3 only need to add the NR-DC case in the semantics description. In the R15, for the FR2 in the SCG, the SCG does not request the new max power. Therefore RAN3 decide to clarify in the semantics that Requested P-MaxFR2 is not used in in R15 in R3-196169. RAN3 need to recover the semantics in R16.
The modification in R3-196169:
	Requested P-MaxFR2
	O
	
	OCTET STRING
	requestedP-MaxFR2, as defined in TS 38.331 [8]. For NR-DC operation, this IE should be included.This IE is not used in this version of the specification
	YES
	ignore



Proposal 1: Add the NR-DC case in the semantics description of Requested P-MaxFR1. Remove the note for Requested P-MaxFR2 IE of R3-196169 in R16. CR for F1 is provided in the Annex.
The proposed changes to TS 38.473 is in the Annex, and could be turned to CR if agreeable.
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In this contribution, we discussed the impacts of F1 for R16 NR-DC power control. We have the following proposals:
Observation 1: In EN-DC, the DU can request the new max power value (using requestedP-MaxFR1) in the DU to CU RRC Information.
Observation 2: RAN1 agreed to support the semi-static power sharing in MCG +FR1 in SCG and FR2 in MCG+ FR2 in SCG in R16 NR-DC.
Proposal 1: Add the NR-DC case in the semantics description of Requested P-MaxFR1. Remove the note for Requested P-MaxFR2 IE of R3-196169 in R16. CR for F1 is provided in the Annex.
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9.3.1.26	DU to CU RRC Information
This IE contains the RRC Information that are sent from the gNB-DU to the gNB-CU.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	CellGroupConfig
	M
	
	OCTET STRING
	CellGroupConfig, as defined in TS 38.331 [8].
	
	

	MeasGapConfig
	O
	
	OCTET STRING
	MeasGapConfig as defined in TS 38.331 [8].
For EN-DC/NGEN-DC operation, includes the gap for FR2, as requested by the gNB-CU via MeasConfig IE. 

For NG-RAN,NE-DC and MN for NR-NR DC, includes the gap(s) for FR1 and/or FR2, as requested by the gNB-CU via MeasConfig IE and according to the requested gap type (per-UE or per-FR).
	
	

	Requested P-MaxFR1
	O
	
	OCTET STRING
	requestedP-MaxFR1, as defined in TS 38.331 [8]. 
For EN-DC and NR-DC operation, this IE should be included.
	
	

	DRX Long Cycle Start Offset
	O
	
	INTEGER (0..10239)
	Identical to the value of the drx-LongCycleStartOffset IE within the DRX-Config as defined in TS 38.331.
This field is not used in NR-DC.
	
	

	Selected BandCombinationIndex
	O
	
	OCTET STRING
	BandCombinationIndex, as defined in TS 38.331 [8]. 
For EN-DC operation, this IE should be included so that gNB-CU is informed of the selected Band Combination.
	YES
	ignore

	Selected FeatureSetEntryIndex
	O
	
	OCTET STRING
	FeatureSetEntryIndex, as defined in TS 38.331 [8]. 
For EN-DC operation, this IE should be included so that gNB-CU is informed of the selected FeatureSet.
	YES
	ignore

	Ph-InfoSCG
	O
	
	OCTET STRING
	PH-TypeListSCG, as defined in TS 38.331[8].For MR-DC, this IE should be included so that gNB-CU is informed of the Power Headroom type for each serving cell in SN.
	Yes
	ignore

	Requested BandCombinationIndex
	O
	
	OCTET STRING
	BandCombinationIndex, as defined in TS 38.331 [8]. 
This IE is used for the gNB-DU to request a new Band Combination.
	YES
	ignore

	Requested FeatureSetEntryIndex
	O
	
	OCTET STRING
	FeatureSetEntryIndex, as defined in TS 38.331 [8]. 
This IE is used for the gNB-DU to request a new Feature Set.
	YES
	ignore

	Requested P-MaxFR2
	O
	
	OCTET STRING
	requestedP-MaxFR2, as defined in TS 38.331 [8]. For NR-DC operation, this IE should be included.
	YES
	ignore

	DRX Config
	O
	
	OCTET STRING
	DRX-Config, as defined in TS 38.331 [8].
This field is only used in NR-DC.
	YES
	ignore

	PDCCH BlindDetectionSCG
	O
	
	OCTET STRING
	pdcch-BlindDetectionSCG, as defined in TS 38.331[8]. This IE is used between the MgNB-DU and the MgNB-CU.
	YES
	ignore

	Requested PDCCH BlindDetectionSCG
	O
	
	OCTET STRING
	requestedPDCCH-BlindDetectionSCG, as defined in TS 38.331[8]. This IE is used between the SgNB-DU and the SgNB-CU.
	YES
	ignore

	Ph-InfoMCG
	O
	
	OCTET STRING
	PH-TypeListMCG, as defined in TS 38.331[8]. For MR-DC, this IE should be included so that gNB-CU is informed of the Power Headroom type for each serving cell in MCG.
	YES
	ignore
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