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Introduction
In TR38.801 a list of RAN-CN interface deployment scenarios are captured. In order to gain a better understanding of what procedures may be needed for support over the RAN-CN interface for 5G it would be beneficial to analyse each of the RAN-CN deployment scenarios and check what procedure would look crucial to support.
This paper considers scenarios in section 6.3 of TR38.801 and evaluates what RAN-CN procedures would be needed in order to support them.
In the paper the procedures provided in R3-161892 are considered as the list of essential procedures to take into account. The exercise of determining which procedures are needed for each scenario is limited to such list. However, more procedures may be needed to support other functions not considered herein.
Basic Procedures to Support RAN-CN Interface Deployment Scenarios 
Below the scenarios listed in section 6.3.1.1 have been taken one by one and the exercise of understanding which RAN-CN interface procedures would be needed to support them has been run.
Case 1
The following scenarios are considered


Figure 6.3.1.1-1: eLTE and NR connected to the EPC. The CP between EPC and NR BS is FFS.


Figure 6.3.1.1-3: eLTE connected to the EPC, NR interworking with LTE via inter node interface.

These scenarios point at a DC connection between an eLTE eNB and an NR BS. The UE is served by an EPC. Given that the CP and UP connections are with an EPC it is assumed that the procedures needed to support this scenario would be S1 based.
The following categories of procedures are needed to ensure functioning of basic features:
· S1 Management Procedures: needed to setup, modify and remove a RAN-CN interface
· Paging Procedures: needed to be able to page the UE
· NAS Transfer Procedures: needed to be able to exchange NAS PDUs between UE and CN
· E-RAB Management Procedures: needed to setup, modify, and remove E-RABs established between the EPC and the eLTE eNB and NR BS
Scenario 2
The following scenarios are considered



Figure 6.3.1.1-2: eLTE and NR connected to the 5G CN (Note: In this scenario, eLTE eNB and NR BS can be collocated.).


Figure 6.3.1.1-4: NR connected to the 5G CN, LTE interworking with NR via inter node interface.

These scenarios represent the cases of standalone connection via eLTE to the 5G CN, standalone connection via NR to the 5G CN and DC between an eLTE eNB and an NR BS with connection to the 5G CN. Given that the CP and UP connections are with a 5G CN it is assumed that the procedures needed to support this scenario would be NG1 based, i.e. they can be derived from the procedures presented in R3-161892.
The following categories of procedures are needed to ensure functioning of basic features:
· NG1 Management Procedures: needed to setup, modify and remove a RAN-CN interface
· Paging Procedures: needed to be able to page the UE
· NAS Transfer Procedures: needed to be able to exchange NAS PDUs between UE and CN
· PDU Session Management Procedures: needed to setup, modify, and remove PDU Session established between the 5G CN and the eLTE eNB and NR BS
· Handover signaling Procedures: Needed to move the CP anchor connection for a UE between an eLTE eNB and an NR BS.

Scenario 3
The following scenario is considered


Figure 6.3.1.1-5: NR connected to the 5G CN, eLTE connected to the EPC. In this scenario it is assumed that there is an interface between CN nodes (FFS)
This scenario represents the case of standalone deployment of eLTE eNBs and standalone deployments of NR BSs. It is assumed in this scenario that a UE can connect to both eLTE (via the EPC) and NR (via the 5G CN) provided that the UE has capabilities to do so. In this scenario the assumption is that a UE can move between an EPC connection and a 5G CN connection by means of handover procedures.
All the categories of procedures listed for the previous scenarios are needed. On top of those the following categories of procedures are needed to ensure functioning of basic features:
· Handover Signaling Procedures for eLTE/EPC to NR/5GCN handovers and NR/5GCN to eLTE/EPC handovers: Needed to move the CP anchor connection for a UE between an eLTE eNB and an NR BS.
Reflections on Connectivity Scenarios and Procedures
As it can be seen in section 2, there is a clear resemblance in the set of procedures that are needed to be supported in the different RAN-CN connectivity scenarios captured in TR38.801. This is an important indication because it allows to understand that similar processes are needed over the RAN/CN interfaces enabling connection to the EPC and the 5G CN.
Such reflection is a good design guidance principle and it provides some form of insurance that procedures needed to support UE access via the 5G CN can be designed following the same principle used for connections via the EPC.
It is proposed to capture the findings above in TR38.801 in the form of observations and guidelines. 
Conclusions
This paper has analysed the different RAN-CN connectivity scenarios described in TR38.801. The paper has run an exercise of checking what basic RAN-CN interface procedures would be needed in order to enable support of basic features. The analysis revealed that there is very good match between the procedures that would be needed to be supported when the UE connects via an EPC and the procedures the UE would have to support when connecting via a 5G CN. 
Proposal: It is proposed to agree to the principles described in section 2 and section 3 and to add this in TR38.801.
A text proposal reflecting the suggestions above is provided in the next session.
Text Proposal
----------------------------------------------Start of Changes----------------------------------------------
[bookmark: _Toc453159537][bookmark: _Toc454284860]6.3.1.2	General principles
The general principles for the specification of the NG1 interface are as follows:
-	the NG1 interface shall be open;
-	the NG1 interface shall support the exchange of signalling information between the NR BS and 5G CN;
-	from a logical standpoint, the NG1 is a point-to-point interface between an NR BS within the RAN and an 5G CN node. A point-to-point logical interface shall be feasible even in the absence of a physical direct connection between the NR BS and 5G CN;
-	the NG1 interface shall support contral plane and user plane separation;
-	the NG1 interface shall separate Radio Network Layer and Transport Network Layer;
-	the NG1 interface shall be future proof to fulfil different new requirements and support of new services and new functions;
-	the NG1 interface shall be decoupled with the possible RAN deployment variants.
NOTE 1:	The working assumption is that the interface between eLTE eNB and 5G CN is also NG1.
In order to enable basic functionalities in the RAN-CN interface deployment scenarios listed in section 6.3.1.1 the following procedures need to be supported over the S1 and NG1 interface:
· NG1 and S1 Management Procedures: needed to setup, modify and remove a RAN-CN interface
· Paging Procedures for S1 and NG1: needed to be able to page the UE
· NAS Transfer Procedures for S1 and NG1: needed to be able to exchange NAS PDUs between UE and CN
· PDU Session Management Procedures and E-RAB Management Procedures: needed to setup, modify, and remove E-RABs established between the EPC and the eLTE eNB and NR BS
· Handover Signaling Procedures for eLTE/EPC to NR/5GCN handovers and NR/5GCN to eLTE/EPC handovers: Needed to move the CP anchor connection for a UE between an eLTE eNB and an NR BS.
[bookmark: _GoBack]Provided that development of functions supported via the NG1 interface, enabling connection to the 5G CN, is not impaired, the design of procedures over the NG1 interface should follow the design principles adopted for equivalent procedures over the S1 interface. 
----------------------------------------------End of Changes----------------------------------------------
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