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1 Introduction
According to TS23.501 clause 5.15.6,
“For roaming scenarios:
-	If the UE only uses standard S-NSSAI values, then the same S-NSSAI values can be used in VPLMN as in the HPLMN.
-	If the VPLMN and HPLMN have an SLA to support non-standard S-NSSAI values in the VPLMN, the NSSF of the VPLMN maps the Subscribed S-NSSAIs values to the respective S-NSSAI values to be used in the VPLMN. The S-NSSAI values to be used in the VPLMN are determined by the NSSF of the VPLMN based on the SLA. The NSSF of the VPLMN need not inform the HPLMN of which values are used in the VPLMN.
	Depending on operator's policy and the configuration in the AMF, the AMF may decide the S-NSSAI values to be used in the VPLMN and the mapping to the Subscribed S-NSSAIs.”

If both VPLMN and HPLMN use non-standard S-NSSAI values, and the S-NSSAIs of VPLMN are much fewer than those of HPLMN. Multi S-NSSAIs of HPLMN to one S-NSSAI of VPLMN mapping may occur. For example, S-NSSAI 1(for game provider x), S-NSSAI 2(for game provider y),S-NSSAI 3(for movie provider z), and S-NSSAI 4(for movie provider o) belong to HPLMN, and VPLMN uses only one S-NSSAI (visitor S-NSSAI) to mapping S-NSSAI 1/2/3/4 in HPLMN for home routed case ( usually related to game or movie applications) . 

 This paper attempts to analyse the impact of Multi HPLMN S-NSSAIs to one VPLMN S-NSSAI mapping case on NSSAA and NSSAI storage , and proposes to update related requirements and descriptions in TS 24.501.

2 Discussion
According to TS 24.501 clause 9.11.2.8(S-NSSAI), in roaming scenarios,the S-NSSAI IE provided  by UE and AMF contains S-NSSAI of the serving PLMN and its mapped HPLMN S-NSSAI.
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Figure 1(TS 24.501 Figure 9.11.2.8.1: S-NSSAI information element)
For Multi HPLMN S-NSSAIs to one VPLMN S-NSSAI mapping case, the Configured NSSAI or Allowed NSSAI and Requested NSSAI of the VPLMN may be as follows:

Table 1. An example of the Configured NSSAI , Allowed NSSAI and Requested NSSAI for Multi HPLMN S-NSSAIs to one VPLMN S-NSSAI mapping case
	
	VPLMN S-NSSAI
	Mapped HPLMN S-NSSAI
	

	1
	S-NSSAI M(visitor S-NSSAI)
	S-NSSAI 1
	

	2
	S-NSSAI M(visitor S-NSSAI)
	S-NSSAI 2
	

	3
	S-NSSAI M(visitor S-NSSAI)
	S-NSSAI 3
	

	4
	S-NSSAI M(visitor S-NSSAI)
	S-NSSAI 4
	

	5
	S-NSSAI N
	S-NSSAI 5
	



According to TS 23.501 and TS 24.501, A serving PLMN shall perform network slice-specific authentication and authorization for the S-NSSAI(s) of the HPLMN which are subject to it based on subscription information.
For Multi HPLMN S-NSSAIs to one VPLMN S-NSSAI mapping case, if S-NSSAI 1/2/3/4 require NSSAA, but not all of them pass it. For example, S-NSSAI 1/2: pass ; S-NSSAI 3/4: fail. The Allowed NSSAI and the Rejected NSSAI within CONFIGURATION UPDATE COMMAND message to the UE are as follows:

Table 2. An example of the Allowed NSSAI for Multi HPLMN S-NSSAIs to one VPLMN S-NSSAI mapping case

	Allowed NSSAI

	
	VPLMN S-NSSAI
	Mapped HPLMN S-NSSAI
	

	1
	S-NSSAI M(visitor S-NSSAI)
	S-NSSAI 1
	

	2
	S-NSSAI M(visitor S-NSSAI)
	S-NSSAI 2
	

	5
	S-NSSAI N
	S-NSSAI 5
	




Table 3. An example of the Rejected NSSAI(the current version) for Multi HPLMN S-NSSAIs to one VPLMN S-NSSAI mapping case

	Rejected NSSAI

	
	S-NSSAI
	Cause

	1
	S-NSSAI M(visitor S-NSSAI)
	Failed NSSAA


Note: The current Rejected NSSAI IE doesn’t contain “Mapped HPLMN S-NSSAI” , which is already included in the Requested NSSAI, Configured NSSAI and Allowed NSSAI. 
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Figure 2(TS 24.501 Figure 9.11.3.46.1: Rejected NSSAI information element)
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Figure 3(TS 24.501 Figure 9.11.3.46.2: Rejected S-NSSAI)










Table 4(TS 24.501 Table 9.11.3.46.1: Rejected NSSAI information element)
	Value part of the Rejected NSSAI information element (octet 3 to v)

	

	The value part of the Rejected NSSAI information element consists of one or more rejected S-NSSAIs. Each rejected S-NSSAI consists of one S-NSSAI and an associated cause value. The length of each rejected S-NSSAI can be determined by the 'length of rejected S-NSSAI' field in the first octet of the rejected S-NSSAI.

	The UE shall store the complete list received. If more than 8 rejected S-NSSAIs are included in this information element, the UE shall store the first 8 rejected S-NSSAIs and ignore the remaining octets of the information element.

	

	Rejected S-NSSAI:

	

	Cause value (octet 1)

	Bits

	4
	3
	2
	1
	
	

	0
	0
	0
	0
	
	S-NSSAI not available in the current PLMN or SNPN

	0
	0
	0
	1
	
	S-NSSAI not available in the current registration area

	0
	0
	1
	0
	
	S-NSSAI not available due to the failed or revoked network slice-specific authentication and authorization.

	All other values are reserved.

	

	Slice/service type (SST) (octet 2)

	This field contains the 8 bit SST value. The coding of the SST value part is defined in 3GPP TS 23.003 [4].

	

	Slice differentiator (SD) (octet 3 to octet 5)

	This field contains the 24 bit SD value. The coding of the SD value part is defined in 3GPP TS 23.003 [4].


	NOTE:	If octet 3 is included, then octet 4 and octet 5 shall be included.



It will affect the UE on handling the Allowed NSSAI, for S-NSSAI in the rejected NSSAI is used to update the Allowed NSSAI. 

In order to be consisted with NSSAA and the S-NSSAI IE in NSSAA, it is suggested the S-NSSAI in Rejected NSSAI with Cause” S-NSSAI not available due to the failed or revoked network slice-specific authentication and authorization” use a HPLMN S-NSSAI.



Table 4. An example of the Rejected NSSAI( suggested solution ) for Multi HPLMN S-NSSAIs to one VPLMN S-NSSAI mapping case

	Rejected NSSAI

	
	S-NSSAI
	Cause

	1
	S-NSSAI 3(HPLMN)
	Failed NSSAA

	2
	S-NSSAI 4(HPLMN)
	Failed NSSAA

	3
	S-NSSAI V(serving PLMN)
	not available in the current registration area



Furthermore, the requirements of NSSAI storage and updating need to be considered for the same VPLMN S-NSSAI with different mapped HPLMN S-NSSAIs case, in order to cover Multi HPLMN S-NSSAIs to one VPLMN S-NSSAI mapping.

3 Conclusion
We propose the followings:
· To add the requirements and descriptions about checking the mapped HPLMN S-NSSAI in the clauses in TS 24.501 related to NSSAA, for Multi HPLMN S-NSSAIs to one VPLMN S-NSSAI mapping case.
· To add the requirements in Rejected NSSAI IE for NSSAA in roaming scenarios.

The proposals are covered in C1-202329 and C1-202173 for TS 24.501.
