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1. Introduction
At last RAN3#91bis meeting, the possible deployment scenarios including stand-alone 5G NR, co-sited deployment with LTE, centralized deployments and the connectivity between a RAN and a CN were discussed. In this contribution, we give more considerations on the RAN-CN interface for non-standalone NR and standalone NR cases from the perspective of network architecture and migration and the corresponding text proposal to the TR is also provided.  
2. Discussion

2.1. RAN-CN interface for standalone NR and eLTE eNB
· Case 1: Standalone NR and eLTE eNB connected to EPC
For this case, it may be beneficial to use intra-RAT X2-HO like solution to support the mobility between eLTE and NR. However the complexity of NR equipment also needs to be considered since the X2 interface with eLTE eNB and S1 interface with EPC need to be supported for NR. It is better to evaluate the feasibility in the joint session with SA2.
Figure 1 shows the RAN-CN interface for standalone NR and eLTE eNB connected to EPC case.

[image: image22.emf]NR BS eLTE eNB NR BS eLTE eNB 

Control Plane

User Plane

Option 1: Distributed PCF  

X2 like

Option 2: Centralized PCF 

PCF

PCF

X2 like

eS1 eS1

eS1

eS1

S1

5G CN 5G CN


Figure1: RAN-CN interface for NR and eLTE connected to EPC
· Case2: Standalone NR connected to 5G CN and eLTE eNB connected toEPC

With the 5G CN deployment, the NR BS will connect to the 5G CN directly, an interface between the EPC and 5G CN may be needed to coordinate the inter-RAT mobility which depends on SA2 decision.

Figure 2 shows the RAN-CN interface for Standalone NR connected to 5G CN and eLTE eNB connected to EPC case.
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Figure2: RAN-CN interface for NR connected to 5G CN and eLTE connected to EPC
· Case 3: Standalone NR and eLTE eNB connected to 5G CN
The working assumption in SA2 is the eLTE eNB could also connect to the 5G CN as a 5G RAT. The interface between the eLTE eNB/NR-BS and 5G CN should be a unified interface i.e. eS1-C/ eS1-U. 

Figure 3 shows the RAN-CN interface for Standalone NR and eLTE eNB connected to 5G CN case.
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Figure3: RAN-CN interface for NR and eLTE connected to 5G CN
2.2. RAN-CN interface for non-standalone NR

· Case 4: Non-standalone NR interworking with evolved LTE (eLTE)
In early deployment, the LTE system will provide the full coverage and the non-standalone NR might be deployed on higher frequency as hotspot to improve the traffic capacity and data rates. 
The solution for LTE-NR tight interworking should be studied based on the LTE Dual Connectivity scheme. DC 1A and 3C architecture could be considered as the potential solution in which the eLTE eNB is working as MeNB and NR BS is working as SeNB. In DC 1A solution, the NR can only have user plane connection with EPC (S1-U) which means NR has no impact to the EPC as long as it reuses the legacy S1-U with its GTP transport. In DC 3C solution, the 5G NR has no direct interface with the EPC, i.e. the 5G NR is transparent to EPC. 
Figure 4 shows the RAN-CN interface for non-standalone NR interworking with evolved LTE case.
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                           Figure4: RAN-CN interface for non-standalone NR
Since eLTE eNB could also connect to the 5G CN as a 5G RAT, another possible deployment scenario for non-standalone NR inter working with eLTE is shown in Figure 5.
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                                   Figure5: RAN-CN interface for non-standalone NR

2.3. RAN-CN interface for non-standalone eLTE eNB
· Case 5: eLTE interworking with standalone NR 
With the NR BS and 5G CN being deployed in long term, more spectrums could be allocated for NR. It is possible that eLTE is tightly integrated in NR. DC 1A and 3C architecture could be considered as the potential solutions. For DC 1A solution, the interface between the eLTE eNB and the 5G CN could be based on eS1-U for user plane data transmission.
Figure 6 shows the RAN-CN interface for eLTE tightly integrated in NR case.
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Figure6: RAN-CN interface for eLTE tightly integrated in NR
Proposal 1: It’s proposed to discuss and agree the above possible RAN-CN interface deployment scenarios and update the TP as illustrated in the section4.
2.4. Unified interface between RAN-CN

To realize unified interface between NR/eLTE and EPC/5G CN, a new functionality PCF (protocol conversion function) may be needed to perform the protocol conversion between RAN and CN, e.g. for eLTE eNB connected with 5G CN case, the PCF will handle the protocol conversion between the S1 and eS1 as shown in the Figure 6.
Two options are listed as follows: 
· Option 1: distributed PCF, the protocol conversion function located in eLTE eNB; 

· Option 2: centralized PCF, the protocol conversion function located above eLTE eNB.
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Figure7: Unified interface between RAN-CN
For Option 1, the eLTE eNBs will be implemented with PCF functionality, and it can connect to 5G CN directly. 

For Option 2, the eLTE eNBs need to connect with PCF and the PCF connects with 5G CN. Compare with Option 1, Option 2 may introduce more transmission delay, mobility management complexity and standardization effort, Option 1 is more align with current architecture design, therefore the Option1 is preferred.
Proposal 2: It’s proposed to use distributed PCF to realize the unified interface between RAN-CN.
3. Conclusion
Based on the discussion in section 2 the followings are proposed:
Proposal 1: It’s proposed to discuss and agree the above possible RAN-CN interface deployment scenarios and update the TP as illustrated in the section4.
Proposal 2: It’s proposed to use distributed PCF to realize the unified interface between RAN-CN.
4. TP for TR 38. 801
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. 
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Figure C-1: eLTE and NR connected to the EPC(FFS). In this scenario it is assumed that there is an interface between RAN nodes (FFS)
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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 
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Figure C-3: eLTE connected to the EPC, NR only connected to EPC in user plane, NR interworking with LTE via inter node interface. In this scenario it is assumed that there is an interface between RAN nodes 
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Figure C-4: 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 
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Figure C-5: NR connected to the 5G CN, eLTE only connected to the 5G CN in user plane. LTE interworking with NR via inter node interface. In this scenario it is assumed that there is an interface between RAN nodes
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Figure C-6: 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 
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Figure C-7: eLTE eNB connected to the 5G CN, NR only connected to the 5G CN in user plane. NR interworking with eLTE via inter node interface. In this scenario it is assumed that there is an interface between RAN nodes 
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Figure C-8: eLTE eNB connected to the 5G CN, NR interworking with eLTE via inter node interface. In this scenario it is assumed that there is an interface between RAN nodes 
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Figure C-9: 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)
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