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[bookmark: _Ref298777854]Introduction
3GPP has started the work on defining and standardizing a new 5G RAT called NR. The new 5G RAT is expected to improve the performance (e.g. latency, capacity, bit-rates) of the existing MBB use case as well as to support new use cases currently not supported by any existing technology. In the 5G time frame it is expected that there will be a significant amount of LTE deployments occupying most of the available spectrum below 6 GHz and thus one key aspect for the new 5G RAT is the availability of radio spectrum on which it will be deployed. For this reason it is expected that initial 5G deployment would only be able to utilize a limited amount of spectrum below 6 GHz and would for this reasons also be designed to support spectrum above 6 GHz. The latter implies that NR deployments will, at least initially, provide hot spot coverage with reduced penetration and coverage extensions. Therefore it is very important that deployments of the NR can exploit the benefits of features like dual connectivity with lower frequency cells, so that a UE connected to both high and low frequency cells can enjoy a boost of capacity and reliable/robust coverage. 
Hence, for operators deploying 5G it is a significant benefit if they can pool the system resources between LTE and 5G in order to maximize resource efficiency and end user experience. For such reasons requirements have been captured in TR38.913 stating 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.
This contribution discusses the aspects of the logical CN/RAN functionality split and the interface related to the requirement above.
 
Discussion
Single or dual CN/RAN connection and UE/CN connection
One open issue with supporting tight RAN level interworking between NR and LTE on RAN level is related to what assumptions are made regarding the CN/RAN interface and the UE/CN connection. On a high level we foresee two approaches:
· Independent CN signaling connections are used for each RAT
· A single CN signaling connection is used for both RATs
In addition to these options on signalling connection there is also a question about whether a single user plane connection should be used or if different user plane connections should be used. It is however believed that single/different user plane connection issues are less critical for the overall architecture since it has been proven beneficial (and it is indeed possible since Rel-12) to adopt dual connectivity-like solutions. This allows for both SCG bearers (i.e. a bearer whose radio protocols and resources are only located in a dually connected node) and split bearers (i.e. bearers whose radio protocols are located in both the dually connected nodes and use both nodes resources by means of RAN level PDCP aggregation).
The CN signalling connection would also affect the UE with respect to whether the UE should have a single NAS connection or multiple NAS connections as illustrated in Figure 1.


[bookmark: _Ref446065978][bookmark: _Ref446065972]Figure 1 Example of single or dual CN connection
Note: 	The figure above shows the case where LTE and NR are supported in a single eNB. This is just one example scenario and other scenario should also be supported [1].
With regards to this topic we see clear benefits of having a single RAN/CN signalling interface and a single UE – CN connection:
· It makes it possible to very quickly enter dual connectivity for a UE first connected to a single RAT since there is no need to perform any extra CN/RAN signaling or NAS signaling when adding the second RAT
· It makes it possible to have a common evolution of LTE and NR where new CN features will benefit both RATs at the same time avoiding separate specification work.
· It simplifies the UE implementation since a single NAS layer is needed for both LTE and NR, hence avoiding a dual protocol stack at the UE.
· It simplifies the RAN / CN interaction since a single connection is used. This gives clear advantages when handling: 
· Mobility: a single handover procedure will be able to move the connections a UE has with each active radio accesses; 
· State transitions: Only a single ECM state needs to be kept. UE, RAN and CN behaviours due to such single state are greatly simplified and the risk of state a-synchronisation is reduced
· Other signaling: a single connection avoids possible race conditions and error cases occurring if signaling is run over two independent connections. 

[bookmark: _Toc447039213][bookmark: _Toc447126093]A single CN/RAN signalling interface and UE – CN signalling connection shall be adopted for LTE and NR which is used regardless if the UE is active in LTE or NR or both.
CN/RAN functional split
As an initial step to define the CN/RAN interface used for both LTE and NR it is proposed to focus on the functional allocation (split) between the RAN and CN. Currently SA2 has identified the CN/RAN functional split as a key issue for Next Generation system. It is expected that this topic will be discussed on the next SA2 meeting running in parallel to the RAN WG meetings. Similar discussion would be beneficial in RAN3 however it may make sense if some initial agreements on definitions of network functions are first done in SA2.
[bookmark: _Toc447039214][bookmark: _Toc447126094]Discuss the CN/RAN functional split at the next WG meeting based on initial work done in SA2 during this meeting cycle. 

Conclusion
In this paper an overview of the RAN/CN interactions to support NR has been provided. A few general criteria were presented on how to realise an efficient RAN/CN interface. The following is proposed for agreement and capturing in TR38.801
Proposal 1	A single CN/RAN signalling interface and UE – CN signalling connection shall be adopted for LTE and NR which is used regardless if the UE is active in LTE or NR or both.
Proposal 2	Discuss the CN/RAN functional split at the next WG meeting based on initial work done in SA2 during this meeting cycle.
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