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1   Introduction
In RAN2 NR AH1801 meeting, RAN2 discussed the support of suo-duo-mode from RAN2 perspective based on [1]. During the offline discussion #06, RAN2 understood that the UE can determine the mode from the LTE TDM pattern and the setting of the max power on LTE and NR. Therefore, there is no need for an explicit mode configuration in RRC signalling.
However, during the offline discussion, companies mentioned that it seems necessary for both MeNB and SgNB to know the maximum power allowed of each other in order to ensure both eNB and gNB are aware whether to have simultaneous scheduling or TDM based scheduling. In addition, companies pointed that the P_cmax may also need. However, no agreements were achieved during the offline discussion because of the limited time.
In this contribution, we will perform discussion on this issue in details based on the lasted RAN1 agreements and some related proposal will be provided.

2   Discussion 
In RAN1 #91 meeting, three uplink operations were agreed:
	Agreement:
For LTE/NR NSA operation,

· If this UE supports dual UL operation and also supports single UL operation with Case 1 HARQ timing, RRC signaling can configure a UE to operate in one of the following modes:

· Dual UL operation

· Single UL operation with Case 1 HARQ timing

· Single UL operation with Case 2 HARQ timing

· For UE supporting single UL operation and with Case 1 HARQ timing if UE does not support power scaling for LTE-NR DC with P_LTE+P_NR>Pcmax, UE shall support the following two operations:

· Operation A with Case1: P_LTE + P_NR > Pcmax, in which case the UE assumes that no NR UL transmission takes place in an UL subframe/slot that is designated as LTE UL in the Case 1 reference TDD configuration

· Operation B with Case1: P_LTE + P_NR <= Pcmax, in which case NR UL can be scheduled in any UL subframe/slot (while the UE behaviour in case of being simultaneously scheduled on LTE and NR uplinks is not specified) 

· The operation A vs operation B configuration is implicitly determined based on P_LTE and P_NR
· Note that the above agreement does not affect the current status on the optional/mandatory support of power scaling for LTE-NR DC with P_LTE + P_NR > Pcmax
· Note that the above agreement can become obsolete if power scaling for LTE-NR DC is mandated to all UEs


According to the agreements above, the SgNB is not able to justify which operation is applied to the UE based on the TDM pattern information only. For example, even if the TDM pattern is configured, the MeNB and SgNB are still allowed to perform simultaneous scheduling when P_LTE + P_NR <= Pcmax. Based on this assumption, it is necessary for both MeNB and SgNB to be aware about the P_LTE, P_NR and Pcmax.
The definition of P_LTE, P_NR and Pcmax is agreed as below:

	Agreements:
· At least for LTE-NR NSA operation

· Maximum allowed power values for LTE (P_LTE) and NR (P_NR) are set separately

· i.e., when UE is configured for NR, P_LTE can be configured up to P_cmax and  P_NR can be configured up to P_cmax. 

· e.g. P_LTE + P_NR > P_cmax or P_LTE + P_NR = P_cmax

· Signaling details for P_LTE, P_NR are left to RAN2, RAN4.

· Note: ‘P_cmax’ is a limit that is similar to ‘The configured maximum UE output power’ that was specified for LTE.

…


It can been seen that the P_LTE is defined as the maximum allowed power in LTE and the P_NR is the maximum allowed power in NR. In fact, the P_LTE has been defined as p-MaxEUTRA IE in TS 36.331 and the P_NR has been defined as p-maxFR1 IE in the inter node message in TS 38.331. Based on the existing RAN2 agreements, the P_NR is determined by LTE MeNB which means the LTE MeNB is aware of both P_LTE and P_NR.
Observation: MeNB is aware of both P_LTE and P_NR.
However, from NR SgNB perspective, only P_NR is available for now. Therefore, the p-MaxEUTRA IE should be added in the CG-ConfigInfo message to also allow the SgNB to be aware of P_LTE.
Proposal 1: MeNB should include p-MaxEUTRA IE in CG-ConfigInfo message.

However, the Pcmax is not defined clearly in RAN1, RAN1 achieved a latest agreement in RAN1 NR AH1801 meeting as following:

	Agreement:
· P_LTE and P_NR are configured separately via UE specific RRC (i.e., as dBm numbers with similar value range as p-Max in LTE)

· P_LTE and P_NR are UE-specific

· P_cmax for LTE and P_cmax for NR are derived based on P_LTE and/or P_NR (details to be decided by RAN4)

· RAN4 to define maximum total LTE and NR power in FR1 (X_total) that the UE should never exceed.

· When dynamic power sharing is used, 

· If total power for LTE and NR in FR1 exceeds X_total, UE reduces NR transmission power or drops NR transmission so that total power does not exceed X_total

· Note: As per previous agreement LTE power control procedure is not changed


This agreement has been sent to RAN2 and RAN4. In our understanding, the X_total replaces the Pcmax discussed in the offline discussion. However, the definition of the X_total is still not clear and it is up to RAN4 for detailed definition. The key point here  is whether the value of X_total is semi-statistic configured or dynamic changed. If it is semi-static or even statistic as the P_powerclass, it will be feasible to inform SgNB of this information via the inter node message. However, if it is a dynamic value similar to the Pcmax used in LTE DC, which is calculated by the UE and will be changed per TTI, then it is not possible to exchange such information. 

In our understanding, the value of the proposed X_total will be most likely dynamic. Based on this assumption, something else should be exchanged instead of the X_total. In fact, in last RAN plenary, a way forward [2] was agreed and in this WF, the power comparison is performed with P_powerclass. Considering the gap between P_powerclass and X_total will be small, it would be possible to use P_powerclass instead of X_total for justification. Alternatively, nothing except the P_LTE and P_NR should be exchanged and we can leave this to network implementation to judge whether the maximum total power limitation is exceed based on the P_LTE and P_NR.
Proposal 2: RAN2 should decide whether to exchange the total transimission power between MeNB and SgNB, and if so which parameter to be included. 
3   Conclusion

In this contribution, the DRB ID assignment is discussed and the following proposals are provided:
Observation: MeNB is aware of both P_LTE and P_NR.

Proposal 1: MeNB should include p-MaxEUTRA IE in CG-ConfigInfo message.

Proposal 2: RAN2 should decide whether to exchange the total transimission power between MeNB and SgNB, and if so which parameter to be included.
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5   Annex: TP on 38.331

–
CG-ConfigInfo
This message is used by master eNB or gNB to request the SgNB to perform certain actions e.g. to establish, modify or release an SCG. The message may include additional information e.g. to assist the SgNB to set the SCG configuration. It can also be used by a CU to request a DU to perform certain actions, e.g. to establish, modify or release an MCG or SCG.

Direction: Master eNB or gNB to secondary gNB, alternatively CU to DU.

CG-ConfigInfo message

-- ASN1START

-- TAG-CG-CONFIG-INFO-START

CG-ConfigInfo ::=




SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE{




cg-ConfigInfo-r15




CG-ConfigInfo-r15-IEs,




spare3 NULL, spare2 NULL, spare1 NULL


},



criticalExtensionsFuture


SEQUENCE {}


}

}

CG-ConfigInfo-r15-IEs ::=


SEQUENCE {


eutra-CapabilityInfo


OCTET STRING (CONTAINING UECapabilityInformation)
OPTIONAL,  -- Cond SN-Addition

candidateCellInfoListMN


CandidateCellInfoList







OPTIONAL,


candidateCellInfoListSN


CandidateCellInfoList







OPTIONAL,


measResultSSTD




MeasResultSSTD









OPTIONAL,


scgFailureInfo




SEQUENCE {




failureType




ENUMERATED { t313-Expiry, randomAccessProblem,














rlc-MaxNumRetx, maxUL-TimingDiff,














scg-ChangeFailure, scg-reconfigFailure,














srb3-IntegrityFailure},




measResultSCG



OCTET STRING (CONTAINING MeasResultSCG-Failure)
}




















OPTIONAL,


configRestrictInfo



ConfigRestrictInfoSCG







OPTIONAL,


drx-InfoMCG





DRX-Info










OPTIONAL,


sourceConfigSCG



OCTET STRING (CONTAINING RRCReconfiguration)

OPTIONAL,


scg-RB-Config             
OCTET STRING (CONTAINING RadioBearerConfig)        OPTIONAL,

mcg-RB-Config




OCTET STRING (CONTAINING RadioBearerConfig)
OPTIONAL,


nonCriticalExtension


SEQUENCE {}






OPTIONAL
}

ConfigRestrictInfoSCG ::=


SEQUENCE {


allowedBandCombinationListMRDC



BandCombinationIndexList






OPTIONAL,


allowedBasebandCombinationListMRDC

SEQUENCE OF INTEGER



OPTIONAL,


-- FFS Signalling details of BC and BPC restrictions to be observed by SgNB


-- FFS Signalling details regarding power coordination


p-maxFR1NR





P-Max











OPTIONAL,

p-MaxFR1EUTRA




P-Max











OPTIONAL,


servCellIndexRangeSCG



SEQUENCE {



lowBound






ServCellIndex,



upBound







ServCellIndex

},


maxMeasFreqsSCG-NR




INTEGER






OPTIONAL,


...

}

BandCombinationIndexList ::= SEQUENCE (SIZE (1..maxBandComb)) OF BandCombinationIndex

DRX-Info ::=




SEQUENCE {


cycle






INTEGER,


offset






INTEGER
}

-- TAG-CG-CONFIG-INFO-STOP

-- ASN1STOP

