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1. Introduction
RAN3 has decided to implement Xx based on X2. This paper analyses the required enhancement to X2 protocol for Xx interface.
2.  Required New Functions 

Based on LTE DC, following new functions are needed for option 3/3a/3x:

· NR measurements

· eNB configures NR measurement to UE

· eNB receives NR measurement report from UE

· eNB configures/releases/modifies LTE + NR DC based on the received measurement report

· NR capability

· UE NR capability reporting to eNB
· UE capability coordination between MeNB and SgNB
· SCG Bearer Split

· SgNB(MeNB UP transmission

· Identifiers: FFS whether LTE Global eNB ID and ECGI can be reused or extended for NG
· SgNB managed RRM procedure
· Intra NR SCG mobility.
3. Xx-U
The protocol stack of X2 need not to be changed. But, in previous LTE DC, the user plane data on X2 is transmitted already from MeNB to SeNB. Now, with the introduction of option 3x, the reserve direction data delivery should be supported. The required new functions include:

· Flow control

· Sequence number handling

· DL Data delivery status report.

Proposal 1: Define new functions based on X2-U to support SCG to MCG DL data delivery.
4. Xx-C Required Enhancements to X2AP
Add SCG split bearer required parameters into E-RABs-ToBeAdded and E-RABs-Admitted-ToBeAddedconfiguration. The following procedures are impacted:
· SENB ADDITION REQUEST
· SENB ADDITION REQUEST ACKNOWLEDGE

· SENB MODIFICATION REQUEST
· SENB MODIFICATION REQUEST ACKNOWLEDGE.
Proposal 2: Define new E-RAB parameters to support SCG split bearer

gNB identity: it is FFS whether “Global eNB ID” and “ECGI” can be reused/extended for gNB.

TNL address discovery identifies the TNL address of the SgNB to be added. MeNB may get the information in same way as current LTE DC. It is FFS whether anything new is needed.
Above has no direct impact to DC specific signaling, but indirectly impacts DC on X2 management procedures, SON procedures e.g.:

· X2 SETUP REQUEST
· X2 SETUP RESPONSE

· X2 RELEASE
· X2 REMOVAL REQUEST
· X2 REMOVAL RESPONSE
· ENB CONFIGURATION UPDATE
· ENB CONFIGURATION UPDATE ACKNOWLEDGE.

Proposal 3: Study whether existing global eNB ID and ECGI format can be reused for NG-RAN.
5. RRC change (for information)
Some of the functions listed in section requires RRC change, e.g. 

· NR measurements: NR bands support, NR measurement configuration and reporting,
· NR capability: NR capabilities visible to LTE, capability coordination
· SCG-ConfigInfo and SCG-Config: NR RRC, NR configuration…
6. Summary and conclusion
Proposal 1: Define new functions based on X2-U to support SCG to MCG DL data delivery.
Proposal 2: Define new E-RAB parameters to support SCG split bearer

Proposal 3: Study whether existing global eNB ID and ECGI format can be reused for NG-RAN.
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