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1 Introduction
According to TS 24.501 D.2.2.2, “In order to initiate the UE-initiated UE state indication procedure, the UE shall create a UE STATE INDICATION message. The UE:c)
if operating in SNPN access mode, shall include UPSI(s) of the UE policy section(s) which are identified by a UPSI:
-	with the PLMN ID part indicating the MCC and MNC of the selected SNPN; and
-	associated with the NID of the selected SNPN;
	available in the UE in the UPSI list IE;”. 

But the NID isn’t considered in the coding of UPSI list IE yet. 

Considering the current format of UPSI list IE, this mandatory IE cannot be simply extended to support NID. 

This paper attempts to propose a solution for this problem.

2 Discussion
2.1 Problems

According to TS 23.501 and TS 23.003, “The combination of a PLMN ID and Network identifier (NID) identifies an SNPN.” And “The NID shall consist of an assignment mode and an NID value as shown in figure 12.7-1.”


Figure 1: TS 23.003 Figure 12.7.1-1: Network Identifier (NID)

Problem: The “UPSI list” IE defined in TS 24.501 included in the message “UE STATE INDICATION” defined in TS 24.501 can only carry “PLMN” associated with its UPSC. And it has a limitation to include NID due to the format.

Table 2: TS 24.501 Table D.5.4.1.1: UE STATE INDICATION message content
	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	PTI
	Procedure transaction identity
9.6
	M
	V
	1

	
	UE STATE INDICATION message identity
	UE policy delivery service message type
D.6.1
	M
	V
	1

	
	UPSI list
	UPSI list
D.6.4
	M
	LV-E
	9-65531

	
	UE policy classmark
	UE policy classmark
D.6.5
	M
	LV
	2-4

	41
	UE OS Id
	OS Id
D.6.6
	O
	TLV
	18-242 

	NOTE:	The total length of the UE STATE INDICATION message content cannot exceed 65535 octets (see Payload container contents maximum length as specified in subclause 9.11.3.39.1).




	8
	7
	6
	5
	4
	3
	2
	1
	

	UPSI list IEI
	octet 1

	
Length of UPSI list contents

	octet 2

octet 3

	
UPSI sublist (PLMN 1)

	octet 4

octet a

	
UPSI sublist (PLMN 2)

	octet a+1*

octet b*

	
…

	octet b+1*

octet c*

	
UPSI sublist (PLMN N)

	octet c+1*

octet z*


Figure 5: TS 24.501 Figure D.6.4.1: UPSI list information element
	8
	7
	6
	5
	4
	3
	2
	1
	

	
Length of UPSI sublist

	octet d

octet d+1

	MCC digit 2
	MCC digit 1
	octet d+2

	MNC digit 3
	MCC digit 3
	octet d+3

	MNC digit 2
	MNC digit 1
	octet d+4

	
UPSC
	octet d+5

octet d+6

	
UPSC
	octet d+7*

octet d+8*

	
…

	octet d+9*

octet e*

	
UPSC
	octet e+1*

octet e+2*


Figure 6: TS 24.501 Figure D.6.4.2: UPSI sublist

2.2 Solutions

Two solutions are suggested:

Solution #1: Define a new IE “UPSI list for SNPN”.
When the UE want to deliver the UPSI(s) of the UE policy section(s) stored in it for this SNPN to the SNPN PCF, it contains UPSI list for SNPN IE instead of UPSI list IE.
Advantages: Using different UPSI list IE in PLMN and SNPN cases.
Disadvantages: The UPSI list IE is Mandatory in UE STATE INDICATION message. Changing the type of the IE from Mandatory to Conditional may be NBC.

Solution #2: Define a new IE “NID”.

Considering there is no roaming scenario for SNPN, and SNPNs are isolated, the SNPN PCF needn’t to configure a URSP for other SNPNs.

When the SNPN PCF wants to configure a URSP for the UE:
1. Only one UE policy section management sublist (PLMN  1) was included in the “UE policy section management list” IE in the MANAGE UE POLICY COMMAND message. The “PLMN” of this SNPN identifier is included in the “UE policy section management list” IE.
2. The UE stores the URSP with the PLMN ID and the NID together.

When the UE want to deliver the UPSI of the UE policy section(s) stored in it for this SNPN to the SNPN PCF:
1. The “PLMN” of this SNPN identifier is included in the “UPSI list” IE.
2. The “NID” of this SNPN identifier can be carried by a new conditional “NID” IE in the UE STATE INDICATION message.

Advantages: No impact to the UPSI list IE.
Disadvantages: PLMN ID and NID are separated, multi SNPN identifiers case are not supported.

3. Conclusion
Based on the discussion in section 2, we propose two solutions for this problem.

The solution #1 and #2 are covered in C1-206135 and C1-206136 for TS 24.501 respectively.
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