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1. Introduction
This document clarifies the maximum number of S-NSSAIs in the NSSAI information element used for requested NSSAI, allowed NSSAI and configured NSSAI.
NOTE: Due to colliding changes, the revision of P-CR C1-181183 is merged into this P-CR
2. Reason for Change
At CT1#108, C1-180611 was agreed:

	C1-180611
	Mapping between S-NSSAIs
	Nokia, Nokia Shanghai Bell
	24.501
	Agreed

Revision of C1-180326

_________________________________________

Deals with S-NSSAI and configured NSSAI; mapping

Related p-CRs C1-170278, C1-180359


This P-CR introduced a modified the note in subclause 9.8.3.21 which contains the definition of the NSSAI IE:

NOTE:
The number of S-NSSAI(s) not including mapped configured S-NSSAI(s) cannot exceed eight.
The NSSAI IE is defined as:
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	NSSAI IEI
	octet 1

	Length of NSSAI contents
	octet 2

	S-NSSAI 1
	octet 3

octet m 

	S-NSSAI 2
	octet m+1*

octet n*

	…


	octet n+1*

octet u*

	S-NSSAI n
	octet u+1*

octet v*


Figure 9.8.3.21.1: NSSAI information element
At CT#108, C1-180190 and C1-180614 were also agreed:

	C1-180190
	Correction on S-NSSAI IE coding
	Huawei, HiSilicon/Lin
	24.501
	Agreed

Deals with S-NSSAI IE


	C1-180614
	Correction on NSSAI IE coding
	Huawei, HiSilicon/Lin
	24.501
	Agreed

Revision of C1-180189

_________________________________________

Deals with NSSAI IE


C1-180190 corrected the S-NSSAI IE encoding to include mapped configured SST and the mapped configured SD.

C1-180614 corrected the NSSAI encoding to describe the encoding of the "S-NSSAI" in the NSSAI, specifically:

S-NSSAI:

S-NSSAI value is coded as the length and value part of S-NSSAI information element as specified in subclause 9.8.3.28 starting with the second octet.

ISSUE: The note talks about the term "S-NSSAI(s)", but it is not clear if this term refers to the "S-NSSAI value" (i.e. the length/value-part of the S-NSSAI IE) or refers to S-NSSAI stage 2 definition that an S-NSSAI is composed of an SST and optionally an SD. According to the stage 2 definition, the S-NSSAI IE defined in Stage 3 may contain two S-NSSAIs if we consider that each S-NSSAI IE can contain the S-NSSAI information related to the serving PLMN and additionally mapping information to an S-NSSAI in the HPLMN.

If we consider the potential permutations that of SST and SD that can be included in the S-NSSAI value-part, we get the following:

	
	SST
	SST + SD

	No mapped configured S-NSSAI
	Case 1
	Case 2

	Mapped configured SST only
	Case 3
	Case 4

	Mapped configured SST + SD
	Case 5
	Case 6


Stage 2 does not indicate that there are any restrictions on any of these permutations. Case 4 and Case 5 are highlighted and scenarios are offered below that indicate that Case 4 and Case 5 are valid:

Case 4: The HPLMN S-NSSAI consists of mobile game (SST) only and this is mapped to a VPLMN S-NSSAI consisting of eMBB (SST) + roamers (SD), if the VPLMN doesn’t support the mobile game slice, but the characteristics of eMBB slice in VPLMN are compatible with the mobile game slice of HPLMN, and the VPLMN decides to gather roaming  users into certain slices (SD: roamers).
Case 5: HPLMN supports "BMV cars" V2X slice while VPLMN supports V2X slice which is not specific to "BMV cars". In this case, the HPLMN S-NSSAI consists of V2X (SST) + BMV cars (SD) which can be mapped to a VPLMN S-NSSAI consisting of V2X (SST) only. 

It is proposed to make clarifications to TS 24.501 to:

-
Clarify the note introduced by C1-180611; and

-
To make it clear on the possible inclusion of octets in the S-NSSAI values of the NSSAI IE.
3. Proposal

It is proposed to agree the following changes to 3GPP TS 24.501 version 0.3.0
* * * First Change * * * *

4.6.2.2
NSSAI storage
If available, the configured NSSAI(s), and rejected NSSAI(s) shall be stored in a non-volatile memory in the ME together with the SUPI from the USIM per PLMN. Those NSSAIs can only be used if the SUPI from the USIM matches the SUPI stored in the non-volatile memory of the ME; else the UE shall delete them.
Each of the configured NSSAI stored in the UE is a set composed of at most 16 S-NSSAIs. Each of the allowed NSSAI stored in the UE is a set composed of at most 8 S-NSSAIs. Each of the configured NSSAI, the allowed NSSAI, and the rejected NSSAI is associated with a PLMN identity. The S-NSSAI(s) in the rejected NSSAI for the current PLMN and registration area combination are further associated with a registration area where the rejected S-NSSAI(s) is not available. There shall be no duplicated PLMN identities in each of the list of configured NSSAI(s), allowed NSSAI(s), rejected NSSAI(s) for the current PLMN, and rejected NSSAI(s) for the current PLMN and registration area combination.


The UE stores NSSAIs as follows:
a)
The configured NSSAI shall be stored until a new configured NSSAI is received for a given PLMN. When provisioned with a new configured NSSAI for a PLMN, the UE shall replace any stored configured NSSAI for this PLMN with the new configured NSSAI, and delete any stored allowed NSSAI, rejected NSSAI for the current PLMN, and rejected NSSAI for the current PLMN and registration area combination. If the UE receives one or more S-NSSAIs from the network during the PDN connection establishment procedure in EPS as specified in 3GPP TS 24.301 [10], the UE may store the received S-NSSAI(s) in the configured NSSAI, if not already in the configured NSSAI. If the configured NSSAI for the registered PLMN is updated, the UE shall perform the mobility registration updating procedure and the UE shall store the allowed NSSAI or rejected NSSAI in case any NSSAI is received from the AMF.
b)
The allowed NSSAI shall be stored until a new allowed NSSAI is received for a given PLMN. When a new allowed NSSAI for a PLMN is received, the UE shall replace any stored allowed NSSAI for the current PLMN with this new allowed NSSAI. The UE shall remove, if any, the stored rejected S-NSSAI(s) which is/are included in the new allowed NSSAI for the current PLMN.

c)
When the UE receives the S-NSSAI(s) included in rejected NSSAI in the REGISTRATION ACCEPT message, the UE shall store the S-NSSAI(s) into the rejected NSSAI based on the associated rejection cause(s). Once the UE is deregistered, the  rejected NSSAI for the current PLMN and the rejected NSSAI for the current PLMN and registration combination shall be deleted. The UE shall delete, if any, the stored rejected NSSAI for the current PLMN and registration area combination if the UE moves out of the registration area.
NOTE:
Whether the UE stores the allowed NSSAI also when the UE is switched off is implementation specific.
The network may provide to the UE the mapping information as to how the S-NSSAI(s) in the configured NSSAI maps to S-NSSAI(s) in the configured NSSAI for the HPLMN in the UE. The UE shall store this mapping information and use this information for registration.

The network may provide to the UE the mapping information as to how the S-NSSAI(s) in the allowed NSSAI maps to S-NSSAI(s) in the configured NSSAI for the HPLMN in the UE (see subclauses 5.5.1.2 and 5.5.1.3). The UE shall store this mapping information in the ME and use this information for e.g., the PDU session establishment procedure (see subclause 4.6.3).

* * * Next Change * * * *
8.2.18.1
Message definition
The CONFIGURATION UPDATE COMMAND message is sent by the AMF to the UE. See table 8.2.18.1.1.

Message type:
CONFIGURATION UPDATE COMMAND
Significance:

dual

Direction:


network to UE

Table 8.2.18.1.1: CONFIGURATION UPDATE COMMAND message content

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	Extended protocol discriminator
	Extended protocol discriminator

9.2
	M
	V
	1

	
	Security header type
	Security header type

9.3
	M
	V
	1/2

	
	Spare half octet
	Spare half octet

9.5
	M
	V
	1/2

	
	Configuration update command message identity
	Message type

9.7
	M
	V
	1

	
	Configuration update indication
	Configuration update indication

9.8.3.10
	M
	V
	1/2

	
	Spare half octet
	Spare half octet

9.5
	M
	V
	1/2

	2C
	5G-GUTI
	5GS mobile identity

9.8.3.3
	O
	TLV
	TBD

	54
	TAI list
	Tracking area identity list

9.8.3.45
	O
	TLV
	8-98

	70
	Allowed NSSAI
	NSSAI

9.8.3.28
	O
	TLV
	4-74

	27
	Service area list
	Service area list

9.8.3.39
	O
	TLV
	6-194

	43
	Full name for network
	Network name

9.8.3.26
	O
	TLV
	3-n

	45
	Short name for network
	Network name

9.8.3.26
	O
	TLV
	3-n

	46
	Local time zone
	Time zone

9.8.3.46
	O
	TV
	2

	47
	Universal time and local time zone
	Time zone and time

9.8.3.47
	O
	TV
	8

	49
	Network daylight saving time
	Daylight saving time

9.8.3.11
	O
	TLV
	3

	79
	LADN information
	LADN information
9.8.3.19
	O
	TLV-E
	11-1579

	B-
	MICO indication
	MICO indication
9.8.3.21
	O
	TV
	1

	31
	Configured NSSAI
	NSSAI

9.8.3.28
	O
	TLV
	4-146


Editor's note:
 The further contents of the CONFIGURATION UPDATE COMMAND message are FFS.
* * * Next Change * * * *

9.8.3.28
NSSAI

The purpose of the NSSAI information element is to identify a collection of S-NSSAIs
The NSSAI information element is coded as shown in figure 9.8.3.28.1 and table 9.8.3.28.1.

The S-NSSAI is a type 4 information element with a minimum length of 4 octets and a maximum length of 146 octets.
NOTE 1:
The number of S-NSSAI values in a requested NSSAI or allowed NSSAI cannot exceed eight.
NOTE 2:
The number of S-NSSAI values in a configured NSSAI cannot exceed sixteen.
	8
	7
	6
	5
	4
	3
	2
	1
	

	NSSAI IEI
	octet 1

	Length of NSSAI contents
	octet 2

	S-NSSAI value 1
	octet 3

octet m 

	S-NSSAI value 2
	octet m+1*

octet n*

	…


	octet n+1*

octet u*

	S-NSSAI value n
	octet u+1*

octet v*


Figure 9.8.3.28.1: NSSAI information element
Table 9.8.3.28.1: NSSAI information element

	Value part of the NSSAI information element (octet 3 to v)
The value part of the NSSAI information element consists of one or more S-NSSAI values. Each S-NSSAI value consists of one S-NSSAI and optionally one mapped configured S-NSSAI from the configured NSSAI for the HPLMN.

If the recipient of this information element is the UE, the UE shall store the complete list received. If the NSSAI information element conveys a requested NSSAI or an allowed NSSAI, more than 8 S-NSSAI values are included in this information element and the recipient of this information element is the UE, the UE shall store the first 8 S-NSSAI values and ignore the remaining octets of the information element.
If the NSSAI information element conveys a configured NSSAI, more than 16 S-NSSAI values are included in this information element, and the recipient of this information element is the UE, the UE shall store the first 16 S-NSSAI values and ignore the remaining octets of the information element.
S-NSSAI value:

S-NSSAI value is coded as the length and value part of S-NSSAI information element as specified in subclause 9.8.3.37 starting with the second octet.

	


* * * Next Change * * * *

<Proposed change in revision marks>

9.8.3.37
S-NSSAI
The purpose of the S-NSSAI information element is to identify a network slice.
The S-NSSAI information element is coded as shown in figure 9.8.3.37.1 and table 9.8.3.37.1.

The S-NSSAI is a type 4 information element with a minimum length of 3 octets and a maximum length of 10 octets.

	8
	7
	6
	5
	4
	3
	2
	1
	

	S-NSSAI IEI
	octet 1

	Length of S-NSSAI contents
	octet 2

	SST
	octet 3

	SD


	octet 4*

octet 6*

	Mapped configured SST
	octet 7*

	Mapped configured SD
	octet 8*
octet 10*


Figure 9.8.3.37.1: S-NSSAI information element
Table 9.8.3.37.1: S-NSSAI information element

	Slice/service type (SST) (octet 3)

	This field contains the 8 bit SST value. The coding of the SST value part is defined in 3GPP TS 23.003 [2].


	Slice differentiator (SD) (octet 4 to octet 6)

This field contains the 24 bit SD value. The coding of the SD value part is defined in 3GPP TS 23.003 [2].


	mapped configured Slice/service type (SST) (octet 7)

	This field contains the 8 bit SST value of an S-NSSAI in the configured NSSAI for the HPLMN to which the SST value is mapped. The coding of the SST value part is defined in 3GPP TS 23.003 [2].


	mapped configured Slice differentiator (SD) (octet 8 to octet 10)
This field contains the 24 bit SD value of an S-NSSAI in the configured NSSAI for the HPLMN to which the SD value is mapped. The coding of the SD value part is defined in 3GPP TS 23.003 [2].


	NOTE 1:
Octet 3 shall always be included

NOTE 2:
If the octet 4 is included, then octet 5 and octet 6 shall be included.
NOTE 3:
If the octet 7 is included, then octets 8, 9, and 10 may be included
NOTE 4:
If the octet 8 is included, then octet 9 and octet 10 shall be included.



* * * End Changes * * * *

