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Abstract of the contribution: This discussion paper is complementary to CRs provided to CT1 in C1-193380/3381. It is an alternative proposal to reserving SST=0 for unknown slices. It is provided as reference to the discussions to be had in SA2#133.
1
Background
A requirement was added in a past SA2 meeting that when registering in a PLMN with no available Configured or Allowed NSSAI the UE shall provide the HPLMN S-NSSAIs if available, corresponding to the established PDU Sessions:
For the registration to a PLMN for which neither a Configured NSSAI applicable to this PLMN or an Allowed NSSAI are present, the S-NSSAIs provided in the Requested NSSAI correspond to the S-NSSAI(s) in the Default Configured NSSAI unless the UE has HPLMN S-NSSAI for established PDU Session(s) in which case the HPLMN S-NSSAI(s) shall be provided in the mapping of Requested NSSAI in the NAS Registration Request message, with no corresponding VPLMN S-NSSAI in the Requested NSSAI.
An issue was identified by CT1 however that the above requirement is not implementable due to a shortcoming of the S-NSSAI IE that was wrongly defined by CT1 and that does not currently allow indicating the (mapped) of HPLMN S-NSSAI without including as well the serving PLMN S-NSSAI. CT1 could not agree on a solution to the problem and sent a liaison statement to SA2 accordingly in [3].
This contribution summarizes all approaches on the table and indicates for reference the alternative CT1-level solutions to the problem.

The coding of the S-NSSAI IE is duplicated below for convenience, to illustrate the problem introduced by CT1:
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Figure 9.11.2.8.1: S-NSSAI information element
Table 9.11.2.8.1: S-NSSAI information element

	Length of S-NSSAI contents (octet 2)

	

	This field indicates the length of the included S-NSSAI contents, and it can have the following values. Depending on the value of the length field the following S-NSSAI contents are included:

	Bits

	8
	7
	6
	5
	4
	3
	2
	1
	

	0
	0
	0
	0
	0
	0
	0
	1
	SST

	0
	0
	0
	0
	0
	0
	1
	0
	SST and mapped HPLMN SST

	0
	0
	0
	0
	0
	1
	0
	0
	SST and SD

	0
	0
	0
	0
	0
	1
	0
	1
	SST, SD and mapped HPLMN SST

	0
	0
	0
	0
	1
	0
	0
	0
	SST, SD, mapped HPLMN SST and mapped HPLMN SD

	All other values are reserved.



	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 [4].



	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 [4].


	If the SST encoded in octet 3 is not associated with a valid SD value, and the sender needs to include a mapped HPLMN SST (octet 7) and a mapped HPLMN SD (octets 8 to 10), then the sender shall set the SD value (octets 4 to 6) to "no SD value associated with the SST".

	

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

	This field contains the 8 bit SST value of an S-NSSAI in the S-NSSAI(s) of the HPLMN to which the SST value is mapped. The coding of the SST value part is defined in 3GPP TS 23.003 [4].



	mapped HPLMN Slice differentiator (SD) (octet 8 to octet 10)

This field contains the 24 bit SD value of an S-NSSAI in the S-NSSAI(s) of the HPLMN to which the SD value is mapped. The coding of the SD value part is defined in 3GPP TS 23.003 [4].



	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.


2
Discussion

2.1
S-NSSAI IE encoding issue

The problem with the S-NSSAI IE is that though following the encoding of a type 4 information element, it does not abide by the very definition of a type 4 information element, simply because the length part carries information related to the actual structure of the IE i.e. the length value itself is made completely irrelevant. It also makes the encoding of the IE highly restrictive and inefficient for it unnecessarily restricts any single length value to a single possible content. 

Normally the length field in a type 4 IE is purely a length field, i.e. it carries no other information than the length itself. E.g. a correct encoding of the S-NSSAI IE would have been as follows with a distinct structure part that indicates the remaining content of the IE. 
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Figure: A proper encoding fo the S-NSSAI IE
2.2
SST=0
A solution [1] was proposed at SA2#131 to define in Rel-15 a new interpretation of SST=0 as an unknown slice type hence allowing the inclusion of an unknown VPLMN S-NSSAI and of an HPLMN S-NSSAI.
This Rel-15 change is of course not backwards compatible for it requires new Rel-15 UE implementation (besides new network implementation) with a specific definition, handling and interpretation.

Observation 1: SST=0 to indicate an unknown slice type is a non-backwards compatible change in Rel-15 requiring new UE implementation complying with the new definition, handling and interpretation.
Observation 2: SST=0 does not change the fact that the S-NSSAI IE remains highly constrained and restrictive.

Observation 3: CT1 could not agree to proceed with such an approach. It also discussed the approach in 2.4 below but could not agree wither. An LS was sent in [3].
2.3
Length of S-NSSAI contents
An alternative proposal to the above is submitted to CT1 in [1] (with a corresponding mirror CR). This CR consists in modifying the Length of S-NSSAI contents field to allow signalling the HPLMN S-NSSAI alone as shown below:
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Figure 9.11.2.8.1: S-NSSAI information element
With the Length of S-NSSAI contents is modified as follows (where the length is interpreted as a length value using bits 7 to 1).

	Length of S-NSSAI contents (octet 2)

	

	This field indicates the length and structure of the included S-NSSAI contents. Depending on the value of this field the following S-NSSAI contents are included:

	Bits

	8
	7
	6
	5
	4
	3
	2
	1
	

	0
	0
	0
	0
	0
	0
	0
	1
	SST

	0
	0
	0
	0
	0
	0
	1
	0
	SST, mapped HPLMN SST

	0
	0
	0
	0
	0
	1
	0
	0
	SST, SD

	0
	0
	0
	0
	0
	1
	0
	1
	SST, SD, mapped HPLMN SST

	0
	0
	0
	0
	1
	0
	0
	0
	SST, SD, mapped HPLMN SST, mapped HPLMN SD

	1
	0
	0
	0
	0
	0
	0
	1
	mapped HPLMN SST

	1
	0
	0
	0
	0
	1
	0
	0
	mapped HPLMN SST, mapped HPLMN SD


This change is not backwards compatible either, however it is our opinion that this is the cleanest approach should Rel-15 changes be acceptable, that does not require a complete redesign of the S-NSSAI IE.
Observation 4: Updating the Length of S-NSSAI contents is a non-backwards compatible change in Rel-15.

2.4
No change

Finally a last alternative is to leave the S-NSSAI IE unchanged, leaving the network alone to handle the S-NSSAIs requested by the UE.

This option is of course backwards compatible however it relies on the network detecting something wrong with the indicated ‘VPLMN S-NSSAI” (or combination of “VPLMN S-NSSAI” and mapped HPLMN S-NSSAI) and treating it normally. This may prevent detection of real error cases.
Observation 5: not changing anything relies on an artificial error case being treated normally which could prevent detection and handling of a real error case.

3
Conclusions
Observation 1: SST=0 to indicate an unknown slice type is a non-backwards compatible change in Rel-15 requiring new UE implementation complying with the new definition, handling and interpretation.

Observation 2: SST=0 does not change the fact that the S-NSSAI IE remains highly constrained and restrictive.

Observation 3: CT1 could not agree to proceed with such change.

Observation 4: Updating the Length of S-NSSAI contents is a non-backwards compatible change in Rel-15.

Observation 5: not changing anything relies on an artificial error case being treated normally which could prevent detection and handling of a real error case.

Proposal 1: whether to use SST=0, to correct the Length of S-NSSAI contents field or to not change anything in Rel-15 is a protocol matter, not a Stage 2 matter, that must be resolved in CT1. Both proposals in §§2.2 and 2.3 are non-backwards compatible Rel-15 changes.
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