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1. Introduction
In R15, only FR1+FR2 NR-DC is supported. In R16, the FR1+FR1 and FR2+FR2 NR-DC is supported. RAN1 has agreed three power sharing modes for NR-DC in R16. Also RAN2 has agreed the coordination between MN and SN for the power control in NR-DC and sends LS [1] to ask RAN3 to support exchange of the semi-static TDD pattern for NR-DC power coordination.
	[bookmark: OLE_LINK17]ACTION: 	RAN2 respectfully asks RAN3 to support exchange of the semi-static TDD pattern for NR-DC power coordination. It is up to RAN3 how to support such an information exchange, i.e. by reusing the existing IE (i.e. ‘intended TDD DL-UL Configuration NR' in Rel-16) or introducing a new IE.


In this contribution, we will discuss the impacts on the specifications of RAN3.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
In the last RAN1 meetings, RAN1 has agreed to support three power sharing modes. 
If a UE is configured with an MCG and a SCG using NR radio access in FR1 and/or FR2, the UE is configured a maximum power  for transmissions on the MCG by p-NR-FR1 and/or by p-NR-FR2 and a maximum power  for transmissions on the SCG by p-NR-FR1 and/or by p-NR-FR2 and with an inter-CG power sharing mode by NR-DC-PC-mode for FR1 and/or by NR-DC-PC-mode for FR2. The UE determines a transmission power on the MCG and a transmission power on the SCG per frequency range. is a configured maximum transmission power for NR-DC operation as defined in RAN4.
· If a UE is provided NR-DC-PC-mode = Semi-static-mode1, the UE uses  and  as the maximum transmission power of UE in MCG and SCG, respectively.
· If a UE is provided NR-DC-PC-mode = Semi-static-mode2, 
-	if at least one symbol of slot  of the MCG or of the SCG that is indicated as uplink or flexible to a UE by tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated, if provided, overlaps with a symbol for any ongoing transmission overlapping with slot  of the SCG or of the MCG, respectively, the UE uses  or , respectively, as the maximum transmission power
-	otherwise, the UE uses the  as the maximum transmission power without considering  or , respectively
· If a UE is provided NR-DC-PC-mode = Dynamic, 
-	If there is no overlapping transmission between MCG transmission and SCG transmission, maximum power on CG i is determined by RAN4 spec without considering  and .
-	If there is overlapping transmission, maximum power on MCG and SCG is limited to  or , respectively
Observation 1: For the semi-static mode 2, the maximum power of UE in MCG and SCG is derived based on the tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated.
According to the LS from RAN2, if MN and SN are able to be aware of the semi-static TDD pattern of the serving cells in each other, the SN/MN scheduler can know when the UE allocates larger power for SCG/MCG transmission, and the corresponding UL performance will be improved. 
Observation 2: For the semi-static mode 2, the UL performance can be improved if the MN and SN know the semi-static TDD pattern of the serving cells for the UE.
In R16, RAN3 has supported the exchange of semi-static TDD pattern of all the cells in each node in the Xn setup procedures by introducing the Intended TDD DL-UL Configuration NR IE. However, the semi-static TDD pattern is not UE specific information. In our understanding, the TDD pattern configuration in this IE is equal to the configuration in the tdd-UL-DL-ConfigurationCommon. According to the RAN1 agreements, if the UE is additionally provided tdd-UL-DL-ConfigurationDedicated, the parameter tdd-UL-DL-ConfigurationDedicated overrides flexible symbols per slot over the number of slots as provided by tdd-UL-DL-ConfigurationCommon. If the SN/MN does not use UE specific TDD pattern to decide when the UE can allocate larger power for SCG/MCG transmission, the SN/MN will not make the accurate decidision. Then it may impact the UL performance of the UE. Therefore we think the exchange of the semi-static TDD pattern should use the UE-associated signalling and the TDD pattern could be the combination of  tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated.
Proposal 1: The exchange of the semi-static TDD pattern uses the UE-associated signalling. 
Proposal 2:  The exchanged TDD pattern would be the combination of tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated.
According to the agreement in RAN1, the semi-static mode 2 is supported only for synchronous NR-DC. The synchronous NR-DC only requires slot boundary synchronisation according to the agreements from RAN4, that is why RAN4 and RAN2 support the SFTD measurement in R15. According to the TS 38.331, the MN informs the SN of the SFTD between PCell and PSCell/other cells. The SFTD measurement results include the PCIs of the PSCell/Other cells. In our understanding, the MN/SN decides whether there is one transmission overlapping between two cells based on the SFTD and the TDD pattern of these two cells. Thus the PCIs should be included during the exchange of the semi-static TDD pattern information.

CG-ConfigInfo-IEs ::=           SEQUENCE {
    ue-CapabilityInfo               OCTET STRING (CONTAINING UE-CapabilityRAT-ContainerList)          OPTIONAL,-- Cond SN-AddMod
    candidateCellInfoListMN         MeasResultList2NR                                                 OPTIONAL,
    candidateCellInfoListSN         OCTET STRING (CONTAINING MeasResultList2NR)                       OPTIONAL,
    measResultCellListSFTD-NR       MeasResultCellListSFTD-NR                                         OPTIONAL,
    scgFailureInfo                  SEQUENCE {
        failureType                     ENUMERATED { t310-Expiry, randomAccessProblem,
                                                     rlc-MaxNumRetx, synchReconfigFailure-SCG,
                                                     scg-reconfigFailure,
                                                     srb3-IntegrityFailure},
        measResultSCG                   OCTET STRING (CONTAINING MeasResultSCG-Failure)
    }                                                                                                 OPTIONAL,
    configRestrictInfo              ConfigRestrictInfoSCG                                             OPTIONAL,
    drx-InfoMCG                     DRX-Info                                                          OPTIONAL,
    measConfigMN                    MeasConfigMN                                                      OPTIONAL,
    sourceConfigSCG                 OCTET STRING (CONTAINING RRCReconfiguration)                      OPTIONAL,
    scg-RB-Config                   OCTET STRING (CONTAINING RadioBearerConfig)                       OPTIONAL,
    mcg-RB-Config                   OCTET STRING (CONTAINING RadioBearerConfig)                       OPTIONAL,
    mrdc-AssistanceInfo             MRDC-AssistanceInfo                                               OPTIONAL,
    nonCriticalExtension            CG-ConfigInfo-v1540-IEs                                           OPTIONAL
}

-- ASN1START
-- TAG-MEASRESULTCELLLISTSFTD-NR-START

MeasResultCellListSFTD-NR ::=          SEQUENCE (SIZE (1..maxCellSFTD)) OF MeasResultCellSFTD-NR

MeasResultCellSFTD-NR ::=              SEQUENCE {
    physCellId                            PhysCellId,
    sfn-OffsetResult                      INTEGER (0..1023),
    frameBoundaryOffsetResult             INTEGER (-30720..30719),
    rsrp-Result                           RSRP-Range                      OPTIONAL
}

-- TAG-MEASRESULTCELLLISTSFTD-NR-STOP
-- ASN1STOP

Proposal 3:  The exchanged TDD pattern information should include the PCIs of each cell.
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 DU to CU RRC Information.
[bookmark: _Toc29893048][bookmark: _Toc36556985]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 NGEN-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 [8].
This field is not used in NR-DC.
	
	

	Selected BandCombinationIndex
	O
	
	OCTET STRING
	BandCombinationIndex, as defined in TS 38.331 [8]. 
For (NG)EN-DC and NR 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 (NG)EN-DC and NR 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

	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

	MeasGapSharingConfig
	O
	
	OCTET STRING
	MeasGapSharingConfig as defined in TS 38.331 [8].
	YES
	ignore



Observation 3: In EN-DC, the DU is allowed to request the new max power value (using requestedP-MaxFR1) in the DU to CU RRC Information.
[bookmark: _GoBack]In the last meeting, RAN2 has agreed that the SN can also request the new max power value requestedP-MaxFR1 and requestedP-MaxFR2 for the serving cells the UE use in SCG for the FR1 and FR2, respectively. Therefore we think the DU also should be able to request the new max power value for NR-DC.
	requestedP-MaxFR1
Requested value for the maximum power for the serving cells on frequency range 1 (FR1) in this secondary cell group (see TS 38.104 [12]) the UE can use in NR SCG.

	requestedP-MaxFR2
Requested value for the maximum power for the serving cells on frequency range 2 (FR2) in this secondary cell group the UE can use in NR SCG. This field is only used in NR-DC.



Proposal 4: The DU can request the new max power value (requestedP-MaxFR1 and requestedP-MaxFR2) in NR-DC.
3. Conclusion
Based on the discussion in this document, we propose the following:
Observation 1: For the semi-static mode 2, the maximum power of UE in MCG and SCG is derived based on the tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated.
Observation 2: For the semi-static mode 2, the UL performance can be improved if the MN and SN know the semi-static TDD pattern of the serving cells for the UE.
[bookmark: _Toc423020280]Observation 3: In EN-DC, the DU is allowed to request the new max power value (using requestedP-MaxFR1) in the DU to CU RRC Information.
Proposal 1: The exchange of the semi-static TDD pattern uses the UE-associated signalling. 
Proposal 2:  The exchanged TDD pattern would be the combination of tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated.
Proposal 3:  The exchanged TDD pattern information should include the PCIs of each cell.
Proposal 4: The DU can request the new max power value (requestedP-MaxFR1 and requestedP-MaxFR2) in NR-DC.
The corresponding CRs for XnAP and F1AP are provided in [2] and [3]. Also a draft reply LS to RAN2 is in [4].
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