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1. Introduction
C1-184865 was agreed at CT1 #111-bis. According to the agreement reached if the SST encoded in octet 3 is not associated with a valid SD value, and the sender needs to include a mapped configured SST (octet 4) and a mapped configured SD (octets 4a to 4c), then the sender shall set the SD value (octets 3a to 3c) to "no SD value associated with the SST". 

  From the current definition of the IE S-NSSAI,
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Figure 9.10.2.6.1: S-NSSAI information element
if you consider the case when NSSAI1=SST1 (no SD associated) and the mapped NSSAI = SST2 (no mapped configured SD associated), then the sender only includes octet 3 and octet 7 and octets 4 to 6 are not included. This seems to violate a basic encoding rule as specified in 24.007 wherein it has not been allowed to completely omit an octet/octet group in the middle of an IE.
This paper aims to resolve this issue.

2. Discussion

If we look at TS 24.007 and encoding principles for IEs in Tables etc. it is clear that it has not been allowed to completely omit an octet/octet group in the middle of an IE. See Annex A.
One way to get around this would be to renumber the octets in order to maintain contiguous numbering, even if the SD  (octet 4 to 6) in Figure 9.10.2.6.1 is omitted. Please see Figure 1 below.
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Figure 1: S-NSSAI information element
And we should be more precise in how to encode and decode the IE. I.e. we would need to say that the length in octet 2 can indicate 1, 2, 4, 5 or 8, and dependent on the length the following is included:
1              SST

2              SST + Mapped configured SST

4              SST + SD

5              SST + SD + Mapped configured SST

8              SST + SD + Mapped configured SST + Mapped configured SD.

Another option would be to always include SD (octet 4 to 6) in Figure 9.10.2.6.1 as part of this IE, whenever mapped configured SST (octet 7) needs to be included. This would entail changing the agreement of previous meeting. The text agreed in C1-184865 would need to be changed as follows:
· If the SST encoded in octet 3 is not associated with a valid SD value, and the sender needs to include a mapped configured SST (octet 7) and a mapped configured 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".

This does add 3 extra octets to the definition of IE.
3. Conclusion

It would be better to just renumber the octets in definition of S-NSSAI IE and add clarification on how the length of this IE needs to be interpreted.
Please see C1-185327 for relevant stage-3 changes in TS 24.501.
Annex A.

From TS 24.007 it can be seen that:

11.2.2.1          Tables

According to this description method, the IE is presented in its maximum format, i.e., T, TV, TLV or TLV-E, in a picture representing the bits in a table, each line representing an octet. Bits appear in the occidental order, i.e., from left of the page to right of the page, and from top of the page to bottom of the page.
Boxes so delimited contains typically the field name, possibly an indication of which bits in the field are in the box, and possibly a value (e.g., for spare bits).

A specific method can be used in the IE description to describe a branching structure, i.e., a structure variable according to the value of particular fields in the IE. This design is unusual outside type 4 and type 6 IEs, and as, a design rule, should be used only in type 4 and type 6 IEs.

a)  The octet number of an octet within the IE is defined typically in the table. It consists of a positive integer, possibly of an additional letter, and possibly of an additional asterisk, see clause f). The positive integer identifies one octet or a group of octets.

b)  Each octet group is a self contained entity. The internal structure of an octet group may be defined in alternative ways.

c)  An octet group is formed by using some extension mechanism. The preferred extension mechanism is to extend an octet (N) through the next octet(s) (Na, Nb, etc.) by using bit 8 in each octet as an extension bit.
-    The bit value "0" indicates that the octet group continues through to the next octet. The bit value "1" indicates that this octet is the last octet of the group. If one octet (Nb) is present, the preceding octets (N and Na) shall also be present.

-    In the format descriptions of the individual information elements, bit 8 is marked "0/1 ext" if another octet follows. Bit 8 is marked "1 ext" if this is the last octet in the extension domain.

-    Additional octets may be defined in later versions of the protocols ("1 ext" changed to "0/1 ext") and equipments shall be prepared to receive such additional octets; the contents of these octets shall be ignored. However the length indicated in the formal description of the messages and of the individual information elements only takes into account this version of the protocols.

d)  In addition to the extension mechanism defined above, an octet (N) may be extended through the next octet(s) (N+1, N+2 etc.) by indications in bits 7-1 (of octet N).
e)  The mechanisms in c) and d) may be combined.

f)  Optional octets are marked with asterisks (*). As a design rule, the presence or absence of an optional octet should be determinable from information in the IE and preceding the optional octet. Care should be taken not to introduce ambiguities with optional octets. 

g)  At the end of the IE, additional octets may be added in later versions of the protocols also without using the mechanisms defined in c) and d). Equipments shall be prepared to receive such additional octets; the contents of these octets shall be ignored. However the length indicated in the formal description of the messages and of the individual information elements only takes into account this version of the protocols.

<snap>
Note that so far optional octets according in an IE (item f) were as a rule following the construction principle described in item c) or d).

One of the most complicated examples for this is the Bearer Capability IE in 24.008:
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Figure 10.5.88/3GPP TS 24.008 Bearer capability information element
