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1. Introduction

As per specified in the current TS 24.501, the NSAG information IE is included in the Registration accept and Configuration update command message as type 6 IE but the maximum length is unspecified.
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This paper attempts to analyse whether it is feasible to specify the maximum length of the NSAG information IE and also evaluate the minimum length of this IE. Finally it propose to specify a clear maximum and minimum length of the NSAG information IE in TS 24.501.
2. Discussion
The NSAG information IE is defined in TS 24.501 sub 9.11.3.87 (copied in Annex). From the IE definition and related stage 2 statements, we could see:

(1) The IE itself has two octets length field.

(2) The IE can contain a maximum of 32 NSAG entries.
(3) Each NSAG field also has two octets length field.

(4) Each NSAG field contains:

a) One octet NSAG ID;
b) One octet NSAG priority;

c) S-NSSAI list of NSAG with variable length; and
d) TAI list with variable length.

(5) The S-NSSAI list of NSAG field consists of one or more S-NSSAIs in the configured NSSAI while the maximum no. of configured NSSAI is 16.
(6) Each S-NSSAI in S-NSSAI list of NSAG field is coded as the length and value part of S-NSSAI IE starting with the second octet, without the mapped HPLMN SST field and without the mapped HPLMN SD field. Hence, each S-NSSAI in S-NSSAI list of NSAG field has maximum 5 octets length as per S-NSSAI IE definition given in subclause 9.11.2.8 of TS 24.501.
(7) The TAI list field is coded as the length and value part of the 5GS tracking area identity list IE starting with the second octet. As per 5GS tracking area identity list IE defined in subclause 9.11.3.9 of TS 24.501, the maximum length of TAI list field is 113.
(8) As per specified in stage 2 TS 23.501 as below, in the whole NSAG information IE, there are at most 4 NSAGs could have associated TAI list and all others have no TAI list. This is mainly to save the storage capacity of the UE.
"-
At most 4 NSAGs can have an optional TAI associated with it."
Based on above (5) and (6), the maximum length of S-NSSAI list of NSAG in an NSAG is 1+16 * 5 = 81.
Then taking above (4) and (7) into account, actually the maximum length of value part of each NSAG field is: 1+1+81+113 = 196 < 255. With this, cannot see why each NSAG field has two octets length field.
Observation #1. The maximum length of value part of each NSAG field in the NSAG information IE is 196 octets.

Proposal #1. It proposes to have only one octet length field for each NSAG field in the NSAG information IE.

Note that as per RAN2/RAN3/SA2 understanding about the NSAG feature, the NSAG information currently is only used for slice-based cell reselection and Random Access for the current camping cell in the current TA and hence, only the slice for the current RPLMN or RSNPN needs to be provided to the UE. With this, as per above (6) indicated, the S-NSSAI included in each NSAG does not include the mapped HPLMN S-NSSAI value part.
Based on above (2), (8) and Observation #1, one can see the maximum length of the whole NSAG information IE could be: 1 octet (IEI) + 2 octets (Length field) + 197 * 4 octets (4 NSAG entries with TAI list) + 84 * 28 octets (28 NSAG entries without TAI list) = 3143.
Observation #2. The maximum length of the NSAG information IE is 3143 octets.

Proposal #2. It proposes to clearly specify the maximum length of the NSAG information IE in TS 24.501 without leaving it unspecified.

Based on above Observation #1, then the minimum length of the whole NSAG information IE should be 9 octets.
Proposal #3. It proposes to correct the minimum length of the NSAG information IE in TS 24.501.

3 Conclusion
This paper has evaluated the maximum length of each field of the NSAG information IE and conclude that the maximum length of the NSAG information IE can be specified.
Based on the discussion, following observations were provided:
Observation #1. The maximum length of value part of each NSAG field in the NSAG information IE is 196 octets.

Observation #2. The maximum length of the NSAG information IE is 3143 octets.

Based on the discussion and above observations, following proposals were provided:
Proposal #1. It proposes to have only one octet length field for each NSAG field in the NSAG information IE.

Proposal #2. It proposes to clearly specify the maximum length of the NSAG information IE in TS 24.501 without leaving it unspecified.

Proposal #3. It proposes to correct the minimum length of the NSAG information IE in TS 24.501.

Proposals are captured in CR C1-225653 for R17 and C1-225654 for R18.

Annex:
9.11.3.87
NSAG information
The purpose of the NSAG information information element is to provide NSAG information to the UE.

The NSAG information information element is coded as shown in figures 9.11.3.87.1, 9.11.3.87.2, 9.11.3.87.3 and table 9.11.3.87.1.
The NSAG information information element can contain a maximum of 32 NSAG entries.

The NSAG information is a type 6 information element, with a minimum length of 10 octets.
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	octet 2
octet 3
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	octet 4
octet m
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	octet m+1*
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Figure 9.11.3.87.1: NSAG information information element
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	NSAG identifier
	octet 6
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	octet j+2*
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Figure 9.11.3.87.2: NSAG
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	octet 7
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	octet k+1*

octet s*

	…


	octet s+1*
octet i-1*
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Figure 9.11.3.87.3: S-NSSAI list of NSAG

Table 9.11.3.87.1: NSAG information information element

	NSAG part of the NSAG information information element (octet 4 to m)
Each entry of the NSAG information information element consists of one NSAG in the NSAG information IE.



	NSAG identifier(octet 6)

NSAG identifier field contains an 8 bits NSAG ID value.


	S-NSSAI list of NSAG (octet 7 to j)

S-NSSAI list of NSAG field consists of one or more S-NSSAIs in the configured NSSAI. Each S-NSSAI in S-NSSAI list of NSAG field is coded as the length and value part of S-NSSAI information element as specified in subclause 9.11.2.8 starting with the second octet, without the mapped HPLMN SST field and without the mapped HPLMN SD field.


	NSAG priority (octet j+1) 

The NSAG priority field indicates the priority of NSAG for cell reselection (see 3GPP TS 38.304 [28]) and random access (see 3GPP TS 38.321 [xx]).


	TAI list (octet j+2 to m)

The TAI list field is coded as the length and value part of the 5GS tracking area identity list IE defined in subclause 9.11.3.9 starting with the second octet.



