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Introduction
Features related to LTE-NR interworking have been discussed and agreed in RAN1 and RAN2 working groups. Such agreed LTE-NR interworking features require the LTE MCG and NR SCG to exchange/communicate information over the Xn or X2-enhanced interface. At the RAN3 #95bis meeting it was decided that for E-UTRA-NR DC via EPC where the E-UTRA is the master, the X2 interface will be enhanced to achieve 3/3a/3x architecture options. The status is also that Xn will be utilized between eNB and gNB for E-UTRA-NR DC via 5G-CN where the E-UTRA is the master, as in the case of Option 7/7a/7x.
In this contribution, we focus on LTE-assisted NR initial access and propose a need for RAN2 to request RAN3 for enhancements to X2 and Xn interface specifications to support LTE-assisted NR initial access. Note that these proposed enhancements are expected to be necessary for any Xx and Xn interface specifications developed by 3GPP to enable LTE-NR interworking.
Figure 1 shows an example option 3/3a/3x network architecture with split NR CU-DU using recently defined F1 interface. In this example, the enhanced X2 interface between LTE eNB and NR CU must support messaging to enable LTE-assisted NR initial access for LTE-NR tight interworking.
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Figure 1: Option 3/3a/3x architecture with X2-enhanced interface

LTE-assisted NR Initial Access
As described in 3GPP TR 38.912-100, UEs in dual connectivity mode between LTE and NR may acquire NR related system information for initial configuration by dedicated RRC signalling via LTE eNB.
[bookmark: _Toc477274202]9.8.3.1            Dual Connectivity between LTE and NR
For DC between LTE and NR where MCG comprises LTE cell(s) and SCG comprises NR cell(s), the gNB as the secondary node is not required to broadcast system information other than for radio frame timing and SFN. In this case, system information (for initial configuration) is provided for the UE by dedicated RRC signaling via LTE eNB as the master node. The UE acquires, at least, radio frame timing and SFN of SCG from the NR-PSS/SSS and PBCH of NR PSCell.

To enable the LTE MCG to provide NR system information for initial configuration to the UE via dedicated LTE RRC signaling, the NR RRC at the NR SCG first must communicate this NR system information for initial configuration to the LTE MCG via messaging on the Xn or enhanced X2 interface. Messages over the Xn or enhanced X2 interface should include parameters such as:
· SSB SCS, frequency location, and measurement timing configuration
· RACH configuration
· Measurement object for NR carriers, including SSB and CSI-RS RRM configurations
· Measurement results for NR carriers, including SSB and CSI-RS cell/beam-level results
As noted in the RAN2 email discussion [99bis#25][NR] [1] the following is proposed to be exchanged for NR SCG configuration in the case of EN-DC:
	ConfigSCG
New NR SCG CellGroupConfig (delta signalling) signalled by NR RRC reconfiguration message (to be forwarded transparently to UE within scg-ConfigNR)
	
	
	NR RRC reconfiguration message is merely used to transfer CellGroupConfig (as in SCG-Config)



Thus, the ConfigSCG field should contain at least the above fields as part of the SN addition/change procedures. Further details of the fields can also be found in [2][3].

Proposal 1: Inter-node exchange of ConfigSCG between LTE and NR should include the following parameters:
· SSB SCS, frequency location, and measurement timing configuration
· RACH configuration
· Measurement object for NR carriers, including SSB and CSI-RS RRM configurations
· Measurement results for NR carriers, including SSB and CSI-RS cell/beam-level results

UE Capability Exchange 
In addition, as part of [99bis#25][NR] the following was proposed for coordinating UE capabilities which have dependencies across LTE and NR: 
	restrictedBandCombinationNR
Indicates restrictions regarding the NR BCs the SN can configure by signalling the LTE BC selected by MN. The SN may configure any EN-BC including the indicated LTE BC selected by MN.

	restrictedBasebandCombinationNR
Indicates restrictions regarding the NR BPCs the SN can/ cannot configure i.e. by signalling the list of NR BPC the SN may configure.



Some version of the above parameters should be supported in order to allow coordination of the UE capabilities with respect to LTE and NR and allow negotiation between the MN and SN. RAN2 should further discuss whether the parameters are hard restrictions or ‘soft’ recommendations of supportable band and baseband combinations.
Proposal 2: Exchange of LTE/NR band and baseband combination restrictions should be exchanged between the LTE MN and NR SN to support coordination of UE capabilities which have dependencies across LTE and NR.

Power control related info for EN-DC 
In order to support power control for dual connectivity in LTE, the IE powerCoordinationInfo is used to split the powers to be used by the MCG and SCG by the MN:
PowerCoordinationInfo-r12 ::= SEQUENCE {
	p-MeNB-r12							INTEGER (1..16),
	p-SeNB-r12							INTEGER (1..16),
	powerControlMode-r12				INTEGER (1..2)
}

However, for NR a different approach has been agreed in RAN1 to support dynamic power sharing between LTE and NR:
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.

Based on the RAN1 agreement both P_LTE and P_NR should be defined as part of a PowerCoordinationInfoENDC IE to support power control for EN-DC. It should be noted that P_LTE and P_NR may be independently configured and exchanged (up to P_cmax) by the LTE MN and NR SN respectively.
Proposal 3: P_LTE and P_NR should be defined as part of a PowerCoordinationInfoENDC IE for inter-node RRC exchange in order to support power control for EN-DC. P_LTE and P_NR may be independently configured (up to P_cmax) by the LTE MN and NR SN respectively.

Summary  
In this contribution, we examined the required RRC messages for inter-node exchange to support EN-DC:
Proposal 1: Inter-node exchange of ConfigSCG between LTE and NR should include the following parameters:
· SSB SCS, frequency location, and measurement timing configuration
· RACH configuration
· Measurement object for NR carriers, including SSB and CSI-RS RRM configurations
· Measurement results for NR carriers, including SSB and CSI-RS cell/beam-level results
Proposal 2: Exchange of LTE/NR band and baseband combination restrictions should be exchanged between the LTE MN and NR SN to support coordination of UE capabilities which have dependencies across LTE and NR.
Proposal 3: P_LTE and P_NR should be defined as part of a PowerCoordinationInfoENDC IE for inter-node RRC exchange in order to support power control for EN-DC. P_LTE and P_NR may be independently configured (up to P_cmax) by the LTE MN and NR SN respectively.
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