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1. Introduction
According to TR38.801, the RAN-CN interface (NG1) deployment scenarios and the general principles were discussed and the agreement has been captured in TR. In this paper, we discuss the details of global procedure (non-UE associated procedures) for the control plane of the RAN-CN interface. 
2. Discussion
2.1 Background
According to TR38.801, 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.
Based on the WA above, both eLTE and NR BS are connected with 5G CN with NG1 interface.
2.2 Global procedures of RAN-CN interface
Though how NG1 is similar to S1 needs further discussion which also needs further progress on new services and new functions, e.g., network slice, mobility, QoS support, etc., the similar global procedures are required for NG1 interface.
 In the following table, we list all the global procedures for S1, and analyze the applicability of NG1.  Here the global procedures refer to non-UE associated signalling.
Table 2.2-1:  Comparison of S1-CP and NG1-CP Global Procedures 

	S1 CP Procedure
	 Applicability of NG1-CP Procedure
(Yes or No?)
	Remarks  

	S1 Setup
	Yes, class1 procedure
	The NG1 Setup procedure is needed in order to exchange application level data needed for the eLTE/NR BS and the 5G CN to correctly interoperate on the NG1 interface.
Questions:
1) Both eLTE and NR BS are connected with 5G CN with NG1 interface, do they have the same application level data?

2) What’s the definition of NR location area? Same with LTE or not?
3) What’s the 5G CN related application level data? MME Pool concept is still valid or not?
4) Whether the new services and new functions have impact on this procedure depends on further progress of the related topics, e.g., network slicing.


	eNB Configuration Update
	Yes, class1 procedure
	The RAN Configuration Update procedure is used to update application level configuration data needed for the eLTE/NR BS and the 5G CN to interoperate correctly on the NG1 interface.
Questions:
1) Whether the NR location area infor corresponding to the NR BS will be updated or not?


	MME Configuration Update
	Yes, class1 procedure
	The CORE Configuration Update procedure is used to update application level configuration data needed for the eLTE/NR BS and the 5G CN to interoperate correctly on the NG1 interface.
Questions:

1) What’s the updated 5G CN related application level data? 
2) Whether the new services and new functions have impact on this procedure depends on further progress of the related topics, e.g., network slicing.


	Overload 
	FFS, may be needed.
	In LTE, the Overload procedure (includes start and stop) is used to realize the function that the eNB perform overload action in order to reduce the signalling load towards the concerned MME. 

It’s not clear whether this procedure is still needed in 5G. The following questions need to be investigated:
1) In 5G, whether the 5G CN overload is based on node or core slice?
2) What kinds of action can be performed by eLTE/NR BS? Same as LTE or not?


	Reset
	Yes, class1 procedure
	The Reset procedure is used to initialise or re-initialise the 5G, or part of 5G NG1AP UE-related contexts, in the event of a failure in the 5G CN or vice versa. This procedure does not affect the application level configuration data exchanged during, e.g., the NG1 Setup procedure.
Same as LTE.

	Error Indication
	Yes, class2 procedure
	The Error Indication procedure is initiated by a node in order to report detected errors in one incoming message, provided they cannot be reported by an appropriate failure message.
Same as LTE.

	eNB/MME Direct Information Transfer
	FFS, may be needed.
	The purpose of the RAN Direct Information Transfer procedure is to transfer RAN information from the eLTE/NR BS to the 5G CN in unacknowledged mode.
The purpose of the CORE Direct Information Transfer procedure is to transfer RAN information from the 5G CN to the eLTE/NR BS in unacknowledged mode.
Questions:

1) According to TR38.801, 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, however, whether the interface between CN nodes exists is FFS.


	eNB/MME Configuration Transfer 
	Yes, class2 procedure
	The purpose of the RAN Configuration Transfer procedure is to transfer RAN configuration information from the eLTE/NR BS to the 5G CN in unacknowledged mode. The 5G CN does not interpret the transferred RAN configuration information.
The purpose of the CORE Configuration Transfer procedure is to transfer RAN configuration information from the 5G CN to the eLTE/NR BS in unacknowledged mode.

Questions:

1) If eLTE and NR BS are connected to the same 5G CN node, whether this procedure can be used for inter-RAT RAN information transfer?



As compared above, except for the particular global procedures for PWS, which has not been listed in the table due to the reason that PWS requirement on 5G NR is not clear yet, the following global procedures are necessary for NG1 interface:
- NG1 Setup
- RAN Configuration Update
- CORE Configuration Update
- Reset
- Error Indication
- RAN /CORE Configuration Transfer

Furthermore, the questions listed in the table need further study.

 Proposal 1: It is proposed RAN3 to agree the above global procedures for NG1 interface.
3. Conclusion
The proposed TP for the TR38.801 is shown as below:
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.
6.3.1.3
NG1 Interface Signalling Procedures
The following elementary procedures are supported by the NG1AP protocol.

-    NG1 Setup
-    RAN Configuration Update
-    CORE Configuration Update
-    Reset
-    Error Indication
-    RAN /CORE Configuration Transfer
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