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	Reason for change:
	The following item is addressed in the CR.
Resolve the following two ENs regarding the type and coding of S-NSSAI location validity information IE:
Editor's note:	The type of the IE is FFS, i.e., it might not be a type 6 IE. The type will be determined considering the maximum size of the IE, which is TBD.
Editor's note: 	The coding of the NS-AoS is FFS.

	
	

	Summary of change:
	The coding of the NS-AoS field is defined.
It is proposed to keep the type of the IE to Type 6 because the number of cells in an NS-AoS can be large. We can expect based on realistic deployments that the typical minimal number of cells is around a couple of hundreds of cells, i.e., 300-500 cells.

Using this assumption for our calculations, i.e., number of cells = 256, we have the following size for the IE:

1. The registration area includes cells of 8 PLMNs.
1. Then, the NS-AoS of an S-NSSAI can be max 5*256 (NR cell IDs) + 8*3 (8 PLN IDs) + 8*2 (8 sets of octets indicating number of NR/E-UTRA cell IDs) = 1320.
1. The size of S-NSSAI is 8 octets. Then the max size of the IE shown in Figure 9.11.3.100.2 should be 1330.
1. There can be max 16 S-NSSAIs in a configured NSSAI, so the max size of the IE can be 1+2+1330*16=21280. 

Based on these calculations, the size of the IE is confined by the length representation, that is, 32768 octets.
The coding format of the IE is aligned with the following text in TS 23.501:
[bookmark: _Toc138309339]5.15.18.2	S-NSSAI location availability information
<skip>
The S-NSSAI location availability information sent to the UE includes, for each applicable S-NSSAI of the Configured NSSAI, Location information indicating the cells of TAs in the RA where the related S-NSSAI is available if the S-NSSAI is not available in all the cells of the TA.
<skip>
Moreover, a correction on the number of location validity information element that can be contained per-S-NSSAI location validity information is done, i.e., from 8 to 16.

Additionally, modifications to the specification text in Section 4.6.2.10 are needed to align the text with the encoding format of the IE.
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* * * First Change * * *
[bookmark: _Toc146296147][bookmark: _Hlk131918613]9.11.3.100	S-NSSAI location validity information
The purpose of the S-NSSAI location validity information information element is to provide the S-NSSAI location validity information to the UE.
The S-NSSAI location validity information information element is coded as shown in figures 9.11.3.100.1, and 9.11.3.100.2, 9.11.3.100.3 and 9.11.3.100.4 and table 9.11.3.100.1.
The S-NSSAI location validity information information element can contain per-S-NSSAI location validity information for maximum 168 S-NSSAIs.
The S-NSSAI location validity information information is a type 6 information element with a minimum length of 15 octets.
Editor's note [WI: eNS_Ph3, CR: 5304]:	The type of the IE is FFS, i.e., it might not be a type 6 IE. The type will be determined considering the maximum size of the IE, which is TBD.
	8
	7
	6
	5
	4
	3
	2
	1
	

	S-NSSAI location validity information information IEI
	octet 1

	Length of S-NSSAI location validity information contents

	octet 2
octet 3

	
Per-S-NSSAI location validity information for S-NSSAI 1
	octet 4

octet a

	
Per-S-NSSAI location validity information for S-NSSAI 2
	octet a+1*

octet b*

	
…

	octet b+1*

octet c*

	
Per-S-NSSAI location validity information for S-NSSAI n
	octet c+1*

octet d*


Figure 9.11.3.100.1: S-NSSAI location validity information information element
	8
	7
	6
	5
	4
	3
	2
	1
	

	Length of Per-S-NSSAI location validity information for S-NSSAI

	octet c+1
octet c+2

	
S-NSSAI
	octet c+3

octet e

	
NS-AoS
	octet e+1

octet d


Figure 9.11.3.100.2: Per-S-NSSAI location validity information for S-NSSAI n
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	3
	2
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NS-AoS for TAI 1
	octet e+1

octet f

	
NS-AoS for TAI 2
	octet f+1*

octet g*

	
…
	octet g+1*

octet h*

	
NS-AoS for TAI m
	octet h+1*

octet d*


Figure 9.11.3.100.3: NS-AoS

	8
	7
	6
	5
	4
	3
	2
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TAI ID
	octet e+1

octet e+8

	Spare bits (0000000)
	Flag
	octet e+9

	Number of NR cell IDs
	octet e+10*

	
NR cell ID 1
	octet e+11*

octet e+15*

	
NR cell ID 2
	octet e+16*

octet e+20*

	
…
	octet e+21*

octet e+11+5i-1*

	
NR cell ID i

	octet e+11+5i*


octet e+11+5i+4*

	Number of E-UTRA cell IDs
	octet e+11+5i+5*

	
E-UTRA cell ID 1

	octet e+11+5i+6*

octet e+11+5i+9*

	
E-UTRA cell ID 2

	octet e+11+5i+10*

octet e+11+5i+13*

	
…
	octet e+11i+5i+14*

octet e+11+5i+4j+1*

	
E-UTRA cell ID j

	octet e+11+5i+4j+2*

octet e+11+5i+4j+5 (= f)*


Figure 9.11.3.100.4: NS-AoS for TAI 1


Table 9.11.3.100.1: S-NSSAI location validity information information element
	S-NSSAI (octet c+3 to e)
S-NSSAI value 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.

	TAI ID (octet e+1 to octet e+8)

	The field is coded as the value part of the 5GS Tracking Area identity IE defined in clause 9.11.3.8.

	
Flag (Octet e+9)

	The flag that indicates whether the S-NSSAI is available in all the cells of the TA. 

0      indicates that not all cells are included in the TAI and the Cell ID field indicates the available cells
1      indicates that all cells are included in the TAI and the Cell ID field is considered empty

Bits 2 to 8 in Octet e+9 are spare and shall be coded as zero.



	Number of NR cell IDs (octet e+10)

	The field indicates the number of NR cell IDs included in octets e+11 to e+5i+4, i.e., it indicates i (NOTE 1).

	

	NR cell ID 1 (octet e+11 to octet e+15)

	Octets e+11 to e+15 and bits 8 to 5 of octet e+16 are coded as the NR Cell Identity IE specified in clause 9.3.1.7 of 3GPP TS 38.413 [31], in hexadecimal representation. Bit 8 of octet e+11 is the most significant bit and bit 5 of octet e+16 is the least significant bit. Bits 1 to 4 of octet e+16 are spare and shall be coded as zero.

	

	Number of E-UTRA cell IDs (octet e+11+5i+5)

	The field indicates the number of E-UTRA cell IDs included in octets e+11+5i+6 to      e+11+5i+4j+5 (= f), i.e., it indicates j (NOTE 1).

	

	E-UTRA cell ID 1 (octet e+11+5i+6 to octet e+11+5i+9)

	Octets e+11+5i+6 to e+11+5i+8 and bits 8 to 5 of octet e+11+5i+9 are coded as the E-UTRA Cell Identity IE specified in clause 9.3.1.9 of 3GPP TS 38.413 [31], in hexadecimal representation. Bit 8 of octet e+11+5i+6 is the most significant bit and bit 5 of octet e+11+5i+9 is the least significant bit. Bits 1 to 4 of octet e+11+5i+9 are spare and shall be coded as zero.

	




	

	NS-AoS (octet e+1 to octet d)

	Editor's note:	The coding of the NS-AoS is FFS.

	NOTE 1:	For the case of flag = 0, at least one of the number of NR cell IDs and the number of E-UTRA cell IDs shall be larger than 0.



* * * End of Change(s) * * *

* * * Second Change * * *

[bookmark: _Toc146294999]4.6.2.10	Mobility management aspects of handling network slices with NS-AoS not matching deployed tracking areas
An operator can choose to let the NS-AoS of an S-NSSAI not match the existing tracking area boundaries (see subclause 5.15.18 of 3GPP TS 23.501 [8]). In order to support this deployment option, the operator has to ensure that an AMF covering the NS-AoS operates as described below.
The support for S-NSSAI location validity information by the UE and the network, respectively, is optional. If a UE supports S-NSSAI location validity information, the UE indicates that it supports S-NSSAI location validity information during the registration procedure (see subclause 5.5.1). The AMF can provide a UE which has indicated that it supports S-NSSAI location validity information with S-NSSAI location validity information (see subclauses 5.4.4 and 5.5.1). The S-NSSAI location validity information consists of, for each of the applicable S-NSSAI(s) in the configured NSSAI:
a)	an S-NSSAI; and
b)  for each applicable S-NSSAI, a list of TAIs in the RA and an associated flag indicating whether the S-NSSAI is available in each and every cell of the TA;
b)	a list of cell identities of TA(s) belonging to the registration area where the related S-NSSAI(s) is available in some cells but not all cells of one or more TAs, which represents the NS-AoS of the S-NSSAI.
c) if the flag in bullet b) indicates that the S-NSSAI is not available in each and every cell of a TAI, a list of cell identities of the cells belonging to the Tracking area where the related S-NSSAI(s) is available 
The UE shall consider itself to be inside the NS-AoS if the cell identity of the current serving cell or the current TAI matches any of the cell identities (if the flag in the IE is set to 0) or the TAI (if the flag in the IE is set to 1), respectively, in the S-NSSAI location validity information. Otherwise, the UE shall consider itself to be outside the NS-AoS.
* * * End of Change(s) * * *

