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1. Introduction
C1-181730 described the encoding of S-NSSAI. The S-NSSAI is composed of SST and an optional SD (Slice Differentiator) and the coding of S-NSSAI IE described in 24.501, subclause 9.10.2.6. The S-NSSAI IE may contain two S-NSSAIs; one S-NSSAI (SST and SD value) related to slicing information in serving PLMN (VPLMN) and additionally another S-NSSAI (SST and SD value) containing mapping information to S-NSSAI in HPLMN. According to C1-181730 there are several potential permutations involving (SST and optional SD) in serving PLMN and its mapping to (SST and optional SD) in HPLMN and in one such case (case 5) it is not clear how the S-NSSAI value can be encoded unambiguously

This paper aims to resolve that ambiguity.

2. Discussion
According to C1-181730 there are several potential permutations involving (SST and optional SD) in serving PLMN and its mapping to (SST and optional SD) in HPLMN. The potential permutations of SST and SD that can be included in the S-NSSAI value-part, lead to 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


For ase 4, the serving PLMN (VPLMN) is using both SST and SD, whereas in the HPLMN only SST is required. For case 5, the serving PLMN (VPLMN) is just using an SST and no SD, whereas in the HPLMN both SST and SD are required. If we look at the definition of S-NSSAI in TS 24.501 v 15.0.0, it is not clear how the UE shall encode SST/SD and Mapped Configured SST/SD for the case 5 above.
9.10.2.6
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 9.8.2.6.1 and table 9.8.2.6.1.

The S-NSSAI is a type 4 information element with a minimum length of 3 octets and a maximum length of 10 octets.
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	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 9.10.2.6.1: S-NSSAI information element
Table 9.10.2.6.1: 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 [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].



	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 [4].



	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 [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.


1) If we try to encode this “case 5” as per definition of S-NSSAI in 24.501, and if we leave out octets 4-6 which define SD value in VPLMN and just continue with octet 7, it would violate a basic “design rule” and it would be ambiguous for the receiver whether sender wanted to use “case 5” or “case 4”, i.e. whether the S-NSSAI includes octets 3 to 7 or whether it includes octet 3 and octets 7 to 10. 

2) So it seems when octet 7 is included generally octet 4 to 6 would also need to be included, but it is not clear what to encode in octets 4 to 6, if actually there is no SD assigned in HPLMN.
Do we need to reserve one specific SD value, e.g. “FF FF FF” to indicate: “no SD assigned for this SST”?

3) Another alternative would be to signal the ‘format’ of the S-NSSAI explicitly. However this would cost an additional octet. 

3. Conclusion

In our view it is better to reserve one specific SD value, e.g. “FF FF FF” to indicate: “no SD assigned for this SST”. This would make the encoding of S-NSSAI unambiguous for case 5 as described above. This encoding would need to be described in TS 23.003.
Please see C4-185278 for relevant stage-3 changes in TS 23.003.

Please see C1-184335 for relevant stage-3 changes in TS 24.501.
