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1
Introduction
RAN has received an LS from SA2 ([1]) indicating that the N2 and N3 reference points defined between NG-RAN and 5G CN are also used to connect standalone non-3GPP Access Networks to 5G CN control plane functions and user plane functions respectively. Therefore, SA2 is currently defining common procedures for NG-RAN and non-3GPP Access Network, and assumes that:

· A single N2 control plane protocol is defined, for both NG-RAN and non-3GPP Access Network;

This was further discussed in last SA-RAN joint session ([2]). The conclusion is: 

conclusion: RAN3 will work on this topic, interested companies are invited to bring contributions, (what SA2 has agreed could be a starting point). RAN3 goal is to discuss how to make NG access agnostic.
This contribution analyses the possible options to design a single N2 control plane protocol for both 3GPP access and non-3GPP access. Hereafter, this contribution uses 3GA for 3GPP Access, and N3GA for non-3GPP Access.
2
Discussion
The objective of the access agnostic NG core is to have a single N2AP protocol for both 3GPP access and non-3GPP access. N2AP protocol has many procedures. A single N2AP protocol does not mean all procedures need to be access agnostic. Instead, the protocol structure for N2AP should enable use of access-agnostic procedures for both 3GA and N3GA, while allowing also access-specific procedures optimized for 3GA or N3GA.

·  Common procedures for both 3GA and N3GA
SA2 TS23.502 has described some common procedures for 3GA and N3GA. For example, the UE can perform Registration procedure via 3GA and via N3GA. Section 4.2.2.2.2 of TS23.502 describes the common registration procedure with N2AP interface between (R)AN with ANF. Section 4.12.2 of TS23.502 describes the N3GA specific parameters/procedures. PDU Session Management is also a good example for common procedure between 3GA and N3GA. 
· Access specific procedures 
For example, TS23.501 describes some N2AP procedures are 3GA specific, e.g. paging and handover-related procedures are not applicable to N3GA. These procedures can be designed and optimize for 3GA.
Observation: The N2AP protocol structure should enable use of access-agnostic procedures for both 3GA and N3GA, while allowing also access-specific procedures optimized for 3GA or N3GA
Such a N2AP protocol structure would have impacts to message design and thus the ASN.1 code. Before we analyse the possible options for a single N2AP, it is worthwhile to briefly discuss current S1AP ASN.1 structure (depicted as below). The arrows show IMPORT directives: e.g. (part of) S1AP-CommonDataTypes is IMPORTed to S1AP-Containers, S1AP-IEs, and S1AP-Constants.
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Figure 1 – S1AP ASN.1 structure
Current S1AP ASN.1 has 6 modules:
· S1AP-CommonDataTypes: This module contains Common definitions.   

· S1AP-Containers: This module contains Container definitions.   

· S1AP-Constants: This module contains Constants definitions.  

· S1AP-IEs: This module contains Information Element Definitions.
· S1AP-PDU-Contents: This module contains PDU definitions for S1AP procedures. One example is shown as below:
InitialUEMessage ::= SEQUENCE {


protocolIEs                 ProtocolIE-Container       {{InitialUEMessage-IEs}},


...

}

InitialUEMessage-IEs S1AP-PROTOCOL-IES ::= {


{ ID id-eNB-UE-S1AP-ID

CRITICALITY reject
TYPE ENB-UE-S1AP-ID

PRESENCE mandatory}|


{ ID id-NAS-PDU



CRITICALITY reject
TYPE NAS-PDU



PRESENCE mandatory}|


{ ID id-TAI




CRITICALITY reject
TYPE TAI




PRESENCE mandatory}|


{ ID id-EUTRAN-CGI


CRITICALITY ignore
TYPE EUTRAN-CGI


PRESENCE mandatory}|


{ ID id-RRC-Establishment-Cause

CRITICALITY ignore
TYPE RRC-Establishment-Cause

PRESENCE mandatory}|


{ ID id-S-TMSI



CRITICALITY reject
TYPE S-TMSI



PRESENCE optional}|



...

{ ID id-CE-mode-B-SupportIndicator
CRITICALITY ignore
TYPE CE-mode-B-SupportIndicator

PRESENCE optional},


...

}

· S1AP-PDU-Descriptions: This module contains definitions for Elementary Procedures. One example is shown as below:
initialUEMessage S1AP-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

InitialUEMessage


PROCEDURE CODE


id-initialUEMessage


CRITICALITY



ignore

}
The last three ASN.1 modules are the main modules containing many access specific information. For simplicity, the further analysis assumes N2AP uses similar ASN.1 structure as S1AP, and only consider the last three ASN.1 modules. 
There are at least 4 possible options to design an access agnostic N2AP. 
2.1
Option 1: Common Modules and Access Specific Modules
In this option, the major three modules are further divided into common modules, and access specific modules. 
· Common module: ONLY contain IEs/PDUs that are access agnostic. 

· Access Specific module: Any IEs/PDUs requiring access specific changes are put in the access specific module, i.e. not redefine the IE/PDU in the access specific module.

The ASN.1 structure for this option is shown as below:
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Figure 2 – N2AP ASN.1 Structure in Option 1
This option requires the clear definition for the access agnostic IEs/PDUs from the start (Rel-15). The input from SA and CT is required. 
2.2
Option 2: each module has common part and access specific part
In this option, the number of modules is kept the same as S1AP. However, the main modules are organized to include common part, and access specific part. For example, a specific PDU includes

· Common IEs for both 3GA and N3GA.
· Access specific IEs, which is a CHOICE of 

·  3GA Specific IEs

·  N3GA Specific IEs, which may be defined by other working groups who handle the N2AP for non-3GPP Access Network.  

The ASN.1 structure for this option is shown as below:
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Figure 3 – N2AP ASN.1 Structure in Option 2
One example to use this option for InitialUEMessage is shown as below:
N2AP-PDU-Contents
InitialUEMessage-IEs N2AP-PROTOCOL-IES ::= {


{ ID id-AN-UE-N2AP-ID

CRITICALITY reject
TYPE AN-UE-N2AP-ID
PRESENCE mandatory}|


{ ID id-NAS-PDU



CRITICALITY reject
TYPE NAS-PDU


PRESENCE mandatory}|


{ ID id-AccessSpecific

CRITICALITY reject
TYPE AccessSpecific
PRESENCE mandatory}|


…

}

AccessSpecific ::= CHOICE {


3gpp-Specific


3GPP-Specific,


non-3GPP-Specific

Non-3GPP-Specific,     


...

}

3GPP-Specific ::= SEQUENCE {


tai 


TAI,


ecgi


EUTRAN-CGI,

}

Similar to Option 1, this Option requires the clear definition for the common IEs/PDUs from the start (Rel-15). The input from SA and CT is required. 
2.3
Option 3: 3GA module and N3GA module
In this Option, the module “N2AP-IEs” contain all IEs for both 3GA and N3GA. The module “N2AP-PDU-Descriptions” and “N2AP-PDU-Contents” will have separate modules for 3GA specific and N3GA specific. There is no IMPORT-relationship between the 3GA module and N3GA module, e.g. two set of InitialUEMessage will be defined, one for 3GA, and the other for N3GA. The ASN.1 structure for this option is shown as below:
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Figure 4 – N2AP ASN.1 Structure in Option 3
This option does not necessarily require clear definition for the common IEs/PDUs from the start (Rel-15). There is a single N2 interface for both 3GA and N3GA, but separate sets of procedures which may reuse IEs.
2.4
Option 4: Hybrid for Option 2 and Option 3

In this Option, the module “N2AP-IEs” contain all IEs for both 3GA and N3GA. The module “N2AP-PDU-Descriptions” and “N2AP-PDU-Contents” will have Common module, and Access Specific modules. There is no IMPORT-relationship between the 3GA module and N3GA module. The ASN.1 structure for this option is shown as below:
·  For those PDUs which are fully common for both 3GA and N3GA, Option 2 is used. For example: UE CONTEXT RELEASE COMMAND may be same for both 3GPP access and non-3GPP access. So only one PDU will be defined in the common module for UE CONTEXT RELEASE COMMAND.
· For those PDUs which are mostly common for both 3GA and N3GA, Option 2 may also be used. For example: messages that carry NAS PDU may be mostly common for both 3GA and N3GA, and therefore contain an access agnostic part and access specific part. 
·  For the rest of PDUs which have mostly or fully access specific IEs, Option 3 is used. For example, only one set of Handover related messages will be defined for 3GA, but not for N3GA.
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Figure 5 – N2AP ASN.1 Structure in Option 4
Input from SA and CT is required to identify the procedures which are most beneficial/suitable to be defined as “common” (Option 2); otherwise, the procedures are defined as access specific, i.e. optimized for 3GA or N3GA (Option 3).  
Note that this does not preclude that a 3GA specific procedure introduced in Rel-15 be reused for N3GA in the future (i.e. once N3GA requirements for the procedure are fully understood).
2.5
Option 5: Optional access specific IEs
In this Option, the module “N2AP-IEs” contain all IEs for both 3GA and N3GA. The module “N2AP-PDU-Contents” contain all IEs for each PDU, e.g. only one InitialUEMessage will be defined. A specific PDU includes all required IEs, no matter whether it is access specific or not. All access specific IEs are Optional. The module “N2AP-PDU-Descriptions” will have separate modules for 3GA and N3GA. There is no IMPORT-relationship between the 3GA module and N3GA module. The ASN.1 structure for this option is shown as below:
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Figure 6 – N2AP ASN.1 Structure in Option 5
This option can make the ASN.1 modules simple, but it requires all access specific IEs to be Optional.  
Proposal: RAN3 discuss the options for a single N2AP for both 3GA and N3GA, and make a decision.
3
Conclusions
In this paper, we discussed the options to implement a single N2AP for both 3GA and N3GA. Based on above analysis, we propose
Proposal: RAN3 discuss the options for a single N2AP for both 3GA and N3GA, and make a decision.
References

[1] RP-170035, LS on N2 and N3 reference points for 5G system, SA2
[2] SP-170238/ RP-170784, Minutes of joint session RAN - SA during TSG #75
[3] 3GPP TS36.413, Evolved Universal Terrestrial Radio Access Network (E-UTRAN); S1 Application Protocol (S1AP)
[4] 3GPP TS23.501, System Architecture for the 5G System
[5] 3GPP TS23.502, Procedures for the 5G System
_1551616770.vsd
N2AP-IEs


N2AP-Containers


N2AP-CommonDataTypes


N2AP-Constants


N2AP-PDU-Contents


N2AP-PDU-Descriptions 



_1551623491.vsd
N2AP-Containers


N2AP-CommonDataTypes


N2AP-Constants


N2AP-IEs


3GA N2AP-PDU-Contents


N3GA N2AP-PDU-Contents


3GA N2AP-PDU-Descriptions


N3GA N2AP-PDU-Descriptions



_1551623613.vsd
N2AP-Containers


N2AP-CommonDataTypes


N2AP-Constants


N2AP-IEs


3GA N2AP-PDU-Contents


N3GA N2AP-PDU-Contents


3GA N2AP-PDU-Descriptions


N3GA N2AP-PDU-Descriptions


Common N2AP-PDU-Contents


Common N2AP-PDU-Descriptions



_1551790143.vsd
N2AP-IEs


N2AP-Containers


N2AP-CommonDataTypes


N2AP-Constants


N2AP-PDU-Contents


3GA N2AP-PDU-Descriptions


N3GA N2AP-PDU-Descriptions



_1551619352.vsd
N2AP-Containers


N2AP-CommonDataTypes


N2AP-Constants


Common N2AP-IEs


3GA N2AP-IEs


N3GA N2AP-IEs


Common N2AP-PDU-Contents


3GA N2AP-PDU-Contents


N3GA N2AP-PDU-Contents


Common N2AP-PDU-Descriptions


3GA N2AP-PDU-Descriptions


N3GA N2AP-PDU-Descriptions



_1551614742.vsd
S1AP-IEs


S1AP-Containers


S1AP-CommonDataTypes


S1AP-Constants


S1AP-PDU-Contents


S1AP-PDU-Descriptions 



