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1   Background of the Network Instance feature

The Network Instance feature has been agreed by SA2 last year at SA2#127bis to enable the user plane node to select a particular transport resource associated with a PDU session whenever it sends a user plane packet. The feature was specified applicable to several interfaces including N3 as specified in [2]:
The SMF may determine the Network Instance for N3, N9 and N6 interfaces, based on the e.g. UE location, registered PLMN ID of UE, S-NSSAI of the PDU Session, DNN, etc.

During two RAN3 meetings the feature was discussed at RAN3#102 and RAN3#103 to determine how to manage the stage 3 for N3 and RAN3 took the decision to signal the network instance via N2 rather than relying on configuration. RAN3 agreed CRs encoding the Network Instance as INTEGER with 256 values for simplicity, which however is not aligned with the encoding used over N4. The paper addresses this issue.
2  Description and Proposals
The Network Instance IE is assumed mapped by the receiving node configuration onto e.g. transport resources to be used. However, different encoding over NGAP compared to TS 29.244 would lead to the need of different configuration in the UPF and in the NG-RAN node.

In TS 29.244 the Network Instance is coded as follows:

8.2.4
Network Instance

The Network Instance IE type shall be encoded as shown in Figure 8.2.4-1. It indicates a Network instance.

	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1 to 2
	Type = 22 (decimal)
	

	
	3 to 4
	Length = n
	

	
	5 to (n+4)
	Network Instance
	


Figure 8.2.4-1: Network Instance

The Network instance field shall be encoded as an OctetString and shall contain an identifier which uniquely identifies a particular Network instance (e.g. PDN instance) in the UP function. It may be encoded as a Domain Name or an Access Point Name (APN) as per subclause 9.1 of 3GPP TS 23.003 [2]. In the latter case, the PDN Instance field may contain the APN Network Identifier only or the full APN with both the APN Network Identifier and the APN Operator Identifier as specified in 3GPP TS 23.003 [2] subclauses 9.1.1 and 9.1.2. 

NOTE:
The APN field is not encoded as a dotted string as commonly used in documentation.

When the receiving node is the UPF it is assumed that UPF uses configuration to e.g. determine transport network resource to be used using the received OCTET STRING as entry for the configuration table.
If the same encoding is not used over NGAP, it means that:

· SMF would have to convert the above OCTET STRING into an INTEGER to be sent over NGAP,
· NG-RAN nodes would need different configuration tables than UPF to map the received INTEGER onto similar transport network resources.  

Therefore, although on one side it may appear a simplification to have an NG-RAN configuration based solely on 256 values of INTEGER as entry, it is on the other hand an additional effort for the operator compared to readily reusing the same configuration data across the network. 
Therefore, we propose to align the encoding with CT4 to avoid double configuration effort for the operator e.g. different mapping tables for the UPF and for the NG-RAN nodes. The CRs have been done by the co-signing companies as backwards compatible. 
Proposal 1: agree CR in [3] and harmonize the encoding of Network Instance.

The same corrections apply to XnAP in [4] and E1AP in [5].
Proposal 2: align also consistently XnAP and E1AP with CRs in [4] and [5]. 
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