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Introduction
During the last RAN3 meeting a discussion on RAN-CN interfaces was started and a number of connectivity options were captured in TR38.801.
The list of connectivity options provided in the RAN3 internal TR collects all the options presented so far. However, RAN3 would need to converge on one connectivity option that can be taken as a reference for future work.
This paper discussed the RAN-CN connectivity scenarios so far presented and attempts to focus the discussion on a narrower range of RAN-CN connectivity option.
CN-RAN Interface Deployment Scenarios
TR38.801 captures the following scenarios:









Figure 1: RAN/CN Interface scenarios captured in TR38.801
In the scenarios depicted in Figure 1 it can be seen that there are schemes in which a UE can be connected with the same RAN/CN connection to the core, while others in which the UE would need to switch RAN/CN connection depending on whether it is connected to eLTE or to NR (e.g. Scenario C-5).
It should be also pointed out that it is very likely that eLTE and NR will not be always overlapping in coverage and, depending on the UE’s location, they will not be equivalent in terms of signal quality. Therefore a moving UE will likely need to transfer between eLTE and NR accesses.
With the above in mind it should be pointed out that a RAN/CN interface scheme where a connection to the core needs to be changed every time the UE moves between eLTE and NR would trigger the following impacts:
· Consistently Increase RAN/CN signalling due to new UP/CP connection establishment every time a UE moves between eLTE and NR
· Increase complexity due to the UE context transfer between different CN entities whenever the UE moves between eLTE and NR
· Create an obstacle to tight integration, multi-connectivity and band aggregation because it would not be possible to let the UE connect over the air via eLTE and NR and still maintain a single connection towards the CN
Let’s focus on the case of scenario C-5 of Figure 1 and let’s consider the requirement in TR38.913 quoting that:
The RAN architecture shall support tight interworking between the new RAT and LTE.
-	Considering high performing inter-RAT mobility and aggregation of data flows via at least dual connectivity between LTE and new RAT. This shall be supported for both collocated and non-collocated site deployments.
It appears obvious that scenario C-5 does not allow to fulfil this requirement and as a consequence it does not allow to achieve the advantages that high performance inter RAN mobility and aggregation can provide. For this reason the following is proposed:
Proposal 1: it is proposed to down prioritise scenario C-5 from the list of RAN/CN interface scenarios in TR38.801.
It should be noted that proposal 1 does not imply that inter CN procedures such as inter CN mopbility are down prioritised. The proposal refers purely to the RAN and tight coordination implications the scenario implies.
Analysis of RAN/CN interface scenarios
When analysing the different options for RAN/CN interfaces in 5G a number of considerations need to be made in order to evaluate different scenarios:

Tight Interworking between eLTE and NR
One requirement of the 5G system is to support efficient inter-RAT mobility and tight interworking between eLTE and NR at least via dual connectivity and for collocated and non-collocated eLTE/NR sites.
Tight integration and DC should be interpreted here as mutually applicable to both scenarios where the Master node is eLTE and the Secondary node is NR and where the Master node is NR and the Secondary node is eLTE (here the terms “Master” and “Secondary” shall be interpreted as in DC). In such a scenario a UE should be able to connect to eLTE/NR and to access, in a CN transparent way, NR/eLTE resources by keeping the same signalling connection with the CN. 
It would therefore seem ideal to have the same interface between a RAN that could support eLTE or NR or both together to the 5G CN. With such single interface, complexity would be greatly reduced because there will be one set of functions and procedures to handle connections from a Master eLTE eNB or from a Master NR node. At the same time the UE context at the CN would be associated to the same interface termination point, rather than being switched across different termination points depending on the RAT the UE attaches to.
When looking at a DC based tight interworking from a RAN point of view it appears beneficial, for cases where NR and eLTE are supported in the same RAN, to have a single RAN/CN interface termination point at the RAN, independently of what RAT the UE accesses. The benefits are that the UE context at the RAN would be associated to the same connection termination point. Moreover, such single termination point would be perfectly suited to fulfil the requirement of CN transparent mobility: the CN would see the UE connection always terminating at the same RAN termination point, even if the UE moves between eLTE and NR coverages.
Observation 1: Maintaining a single set of RAN/CN interface termination points for a UE connection, independently of whether the UE connects to eLTE or NR, enables tight interworking, efficient inter RAT mobility and it simplifies the RAN/CN design
Coordinated State Handling
The RAN and CN would need to keep a coordinated state, i.e. ECM and AS states, for a given UE. In the case were separate RAN/CN interfaces for eLTE and NR are in place, it would be complex to handle separate RAN/CN state coordination. If such separation was in place there would be the need of separate state machines at each RAN and CN instance associated to NR or eLTE. 
Indeed, it would be much more efficient to maintain a single RAN/CN interface between a RAN supporting eLTE/NR and the supporting CN. This would align state machine handling for both eLTE and NR.
Observation 2: Enabling a single RAN/CN interface between a RAN supporting eLTE and NR and the CN helps optimising UE state handling

Network Slicing
Network Slicing is a service that should be supported across the 5G system, namely it should be supported across eLTE and NR, independently of how the UE accesses these RATs. 
For example, in the context of tight integration via DC, a UE connected to an NR Master node that accesses services via a specific network slice should still be able to maintain such services if it connects to a secondary eLTE eNB via DC. The opposite case where the UE is assigned a network slice in eLTE first and where the network slice is maintained when the UE is connected to a secondary NR RAT, is also valid. 
In order to allow for network slices to be maintained independently of the RAT accessed it is beneficial to maintain a single RAN/CN interface between a RAN supporting eLTE/NR and the CN
Observation 3: Enabling a single RAN/CN interface between a RAN supporting eLTE/NR and the CN allows to keep network slice services independently of whether the UE accesses from eLTE or NR

Core Network Entity
SA2 is working on a 5G architecture model where the 5G CN is represented as a single logical entity. It is still FFS to define what the 5G CN entity will be. However, the benefit of adopting such model is that it would greatly simplify the RAN/CN architecture, the RAN/CN functions distribution and RAN/CN interaction.
Taking the assumption that a single CN is present for a RAN serving evolved eLTE, NR or both has the following benefits: 
· Support of only one interface between the 5G RAN and the CN has to be specified
· UE mobility involving the CN would need only one RAN/CN interface transfer from source to target nodes
· UE connection to different RATs for, e.g. resource aggregation purposes, is not visible to the CN
· Authentication and security aspects are simplified because a single CN implies a single set of security functions and nodes hosting subscriber information, while on the opposite side multiple CNs may imply different security and authentication mechanisms depending on the CN accessed. This becomes a problem e.g. at mobility when the UE may be moved from one CN entity to another and for that it might have to change security information and re-perform authentication.
For the reasons above SA2 has captured in TR 23.799 v0.4.0 the following RAN/CN architecture together with some architectural assumptions:


Excerpt from TR23.799:
1	The functional split between NextGen core and access network shall be defined with support for the new RAT(s), the evolved LTE and non-3GPP access types.
2	A NextGen Core-NextGen RAN interface supporting new RAT(s) and the evolved LTE shall be specified.
3	The method how the NextGen UE interfaces with the NextGen Core - if any - is FFS. Regardless whether the UE is connected to either or both of the new RAT(s) and the evolved LTE, the number of NextGen UE - NextGen Core signalling association – if they exist in the final solution - is not impacted.



Figure 4.2.1-1: Initial High level architecture view for NextGen RAN


As it can be seen from the architecture and assumptions above, SA2 assumed that only one interface between the RAN, supporting eLTE and/or NR, and the NextGen Core is assumed. 
Also, the assumptions captured by SA2 state that only one RAN/CN interface should be present independently of how the UE connects to different accesses (eLTE, NR, …), which is in line with the explanation given above regarding the advantages of keeping one RAN/CN interface.
Observation 4: Enabling a single RAN/CN interface between a RAN supporting eLTE/NR and the CN helps simplifying the 5G CN

From the above observations it can be deduced that a model where a RAN supporting evolved eLTE and/or NR connects to a 5G CN able to serve both evolved eLTE and NR via a single interface would greatly simplify the 5G design and bring a number of advantages in terms of signalling efficiency, mobility optimisation, multi connectivity and aggregation, RAN/CN optimised interaction.

For these reasons the following is proposed:
Proposal 2: It is proposed to add a RAN/CN interface scenario where a RAN supporting evolved LTE and/or NR interconnects to a 5G CN via a single interface, independently of whether the UE accesses via evolved LTE or NR
Conclusions
In this paper RAN/CN interface options were analysed. The paper proposed to filter out of the list in the current RAN3 TR38.801 one option on the basis that it will not fulfil the requirements set for the 5G system. This si reflected in the proposal below:
Proposal 1: it is proposed to down prioritise scenario C-5 from the list of RAN/CN interface scenarios in TR38.801.

The paper also proposes to add one more RAN/CN interface scenario as per proposal below:
Proposal 2: It is proposed to add a RAN/CN interface scenario where a RAN supporting evolved LTE and or NR interconnects to a 5G CN via a single interface, independently of whether the EU accesses via evolved LTE or NR

It is suggested to agree to the proposals above and to the TP in the following section.
Text Proposal
----------------------------------------------Start of Changes----------------------------------------------
[bookmark: _Toc449541142]Annex A:
RAN-CN interface deployment scenarios
The following scenarios for connectivity between a RAN consisting of evolved LTE (eLTE) and NR and a CN consisting of a 5G CN and an (evolved) EPC should be considered in the discussions on RAN-CN interface definition for the 5G RAN. 
Editor’s note: whether the RAN-CN interfaces in the figures below consist of CP, UP or both it is FFS


Figure C-1: eLTE and NR connected to the EPC. In this scenario it is assumed that there is an interface between RAN nodes (FFS)


Figure C-2: eLTE and NR connected to the 5G CN. In this scenario it is assumed that there is an interface between RAN nodes (FFS)


Figure C-3: eLTE connected to the EPC, NR interworking with LTE via inter node interface. In this scenario it is assumed that there is an interface between RAN nodes (FFS)


Figure C-4: NR connected to the 5G CN, LTE interworking with NR via inter node interface. In this scenario it is assumed that there is an interface between RAN nodes (FFS)



Figure C-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)
Due to the decreased possibility to perform efficient inter RAT mobility and tight coordination between eLTE and NR scenario C-5 is down prioritised with respect to other scenarios.



Figure C-6: eLTE and NR supported in the same RAN node and connected to a single NextGen CN via a single interface. Interworking between NR and eLTE is either handled internally to the RAN or via an inter RAN nodes interface. In this scenario it is assumed that there is an interface between RAN nodes (FFS)

----------------------------------------------End of Changes----------------------------------------------
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