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1. Introduction
Tight interworking via Xx interface was defined in last meeting. However, it is not clear which protocol (X2, Xn or anything else) to use in Xx interface.

This paper analyses the function of Xx interface and proposes protocol for Xx interface. This paper also analyses the functions for option 7/7a support.
2. Analysis
RAN3 #93 agreed to reuse LTE DC as baseline for LTE-NR tight interworking.
In DC, SeNB is selected by MeNB based on measurement. In option 3/3a/7/7a, this requires MeNB (LTE) to configure measurement for NR and understand the measurement result. This further requires MeNB (LTE) to understand NR frequency bands and cell ID.
Observation 1: Option 3/3a/7/7a cannot be supported by legacy eNB.
Proposal 1: In option 3/3a/7/7a, eNB shall be upgraded to 

· Support NR measurement configuration; 
· Understand NR measurement result.
Additionally the MeNB needs to transfer the context to the SgNB. In this case there are two options

· Use a new Xn interface for option 3/3a

· Upgrade the X2 interface for option 3/3a

The choice between Xn and X2 is a function of the legacy impact to upgrade to option 3/3a and potentially later to option 7/7a
Proposal 2: RAN3 to evaluate whether option 3/3a can be supported by enhancing X2 protocol or by a new Xn interface.

Option 7/7a is based on NR protocols: NGC, NG NAS, and potentially NR PDCP in eNB. In addition to NR measurement, large upgrade to eNB is required to support:

· NR QoS and session management

· NR new features, e.g. network slicing.

To support above on X2, big change would be required and it is complicated to handle backward compatibility. Considering the large eNB upgrade and difficulty of X2 enhancement, directly use Xn new protocol is easier. 
Proposal 3: Xn protocol shall be used in Xx interface for option 7/7a.
3. Conclusion

This paper has discussed Xx interface and option 7/7a support. The main conclusions and proposals are as follows:

Observation 1: Option 3/3a/7/7a cannot be supported by legacy eNB.
Proposal 1: In option 3/3a/7/7a, eNB shall be upgraded to 

· Support NR measurement configuration; 

· Understand NR measurement result

Proposal 2: RAN3 to evaluate whether option 3/3a can be supported by enhancing X2 protocol or by a new Xn interface.
Proposal 3: Xn protocol shall be used in Xx interface for option 7/7a.

A text proposal that captures the main points is provided in the Appendix.
4. Appendix: Text Proposal

7.1
Tight interworking between new RAT and LTE
7.1.1
General

Option 3/3a, 4/4a and 7/7a of deployment scenarios can be considered as LTE-NR tight interworking. 

In Option 3/3a, Dual Connectivity (DC) specified in TS 36.300 [12] and relevant stage 3 specifications (e.g., TS 36.423 [13]) should be reused as baseline considering the fact that EPC should not be impacted. Therefore, for the Xx interface between LTE eNB and gNB, the procedures and protocols would remain alike those of DC, while minor enhancements might not be ruled out, e.g., NR measurements.
In option 7/7a, in addition to NR measurement, Xx interface shall support NR new features. Considering these new functions, Xn protocol shall be used in Xx interface for option 7/7a.
Editor’s note: Description for Option 4/4a and 7/7a is FFS.
7.1.2
Option 3/3a

7.1.2.1
Architectural aspects

Assuming DC specified in TS 36.300 [12] as the baseline for LTE-NR tight interworking in this option, Radio Protocol Architecture for the User Plane can be defined in Figure 7.1.2.1-1. LTE eNB and gNB are assumed to have the role similar to MeNB (Master eNB) and SeNB (Secondary eNB) specified in TS 36.300 [12], respectively. NR PDCP is one of the NR sub-layers to handle SDUs of the S1-U interface as well as the SDUs of the NGC interface into different DRBs according to the QoS information associated with the SDU. 

Editor’s note: The below figure is an example. NR PDCP, NR RLC and NR MAC are pending to RAN2.
Editor’s note: Support of new bearer type is FFS.
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Figure 7.1.2.1-1: Radio Protocol Architecture for split bearer and SCG bearer in Option 3/3a

Network interface configurations can be defined in Figure 7.1.2.1-2 and Figure 7.1.2.1-3.
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Figure 7.1.2.1-2: C-Plane connectivity for Option 3/3a
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Figure 7.1.2.1-3: U-Plane connectivity for Option 3/3a

7.1.2.2
Procedural aspects

The procedures defined under section 10.1.2.8 (Dual Connectivity operation) in TS 36.300 [12] are listed below. In this list, LTE eNB and gNB connected via Xx are considered to have the role similar to MeNB (or eNB without DC) and SeNB, respectively. The DC procedures defined in TS 36.423 [13] should be used as baseline.

-
SeNB Addition

-
SeNB Modification (MeNB initiated SeNB Modification)

-
SeNB Modification (SeNB initiated SeNB Modification)

-
Intra-MeNB handover involving SCG change

-
SeNB Release (MeNB initiated SeNB Release)

-
SeNB Release (SeNB initiated SeNB Release)

-
Change of SeNB

-
MeNB to eNB Change

-
SCG change

-
eNB to MeNB change

-
Inter-MeNB handover without SeNB change

-
Addition of a hybrid HeNB as the SeNB

Editor’s note: Applicability of the above-listed DC procedures is FFS.
7.1.2
Option 7/7a

The RAN side architecture of option 7/7a is same as option 3/3a architecture as shown in figure 7.1.2.1-1. Option 7/7a also has the procedures as defined in section 7.1.2.2. 
Xn protocol is used in Xx reference point.
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