3GPP TSG-CT WG1 Meeting #136-e
C1-223767
E-meeting, 12th – 20th May 2022

Source:
Huawei, HiSilicon

Title:
IEIs of type 6 for the 5GMM protocol

Agenda item:
17.2.2.1

Document for:
DISCUSSION & AGREEMENT
1. Introduction

3GPP TS 24.007 [1] specifies the definition of categories of IEs for the NAS protocols. For the 5GMM protocol, there can be up to 16 different values of type 6 IEs per message.
For the REGISTRATION ACCEPT message (see 3GPP TS 24.501 [2]), the limit of non-comprehension required type 6 IEI values has been reached.
This paper discusses the current situation and analyses potential ways to solve the issue as the 5GMM protocol continues to evolve so new IEs are still being added.
2. Discussion

3GPP TS 24.007 [1] specifies the rule to follow for the 5GMM protocol for TLV-E formatted type 6 IEs, quote of clause 11.2.4:
Furthermore, for the 5GS protocols 5GMM and 5GSM:


Bit 8 of the IEI octet set to "0" and bits 7 to 5 set to "1" indicates a TLV-E formatted type 6 IE, i.e. the following two octets are length octets. Bit 8 of the IEI octet set to "0" and bit 7 to 5 set to any other bit combination indicates a TLV formatted type 4 IE, i.e. the following octet is a length octet.

The above principle means that for the 5GMM protocol there are up to 16 different values for allocation of IEs of type 6 (i.e., hexadecimal values from 70 to 7F). It is important to note that of those 16 different values 12 are non-comprehension required (values 70 to 7B), and 4 are comprehension required (values 7C to 7F). Quote of 3GPP TS 24.007 [1] clause 11.2.5:

Unless otherwise specified the presence of a IE of unknown IEI or of an out of sequence IE shall not lead by itself to an error. An alternative specification is the 'comprehension required' scheme. A type 4 IE is encoded as 'comprehension required' if bits 5, 6, 7 and 8 of its IEI are set to zero. A type 6 IE is encoded as 'comprehension required' if bit 8 is set to zero and bits 3, 4, 5, 6, and 7 of its IEI are set to one. The 'comprehension required' scheme is to be applied if explicitly indicated in the protocol specification. The reaction on the reception of an unknown or out of sequence IE coded as 'comprehension required' is specified in the relevant protocol specification.

3GPP TS 24.501 [2] provides the rules for handling of “comprehension required” IEs of 5GMM in clauses 7.5.1, 7.6.1, and 7.6.2. In short, the use of “comprehension required” IEs has some side effects to implementations in both the UE and the AMF, so the receiver cannot ignore either an unknown “comprehension required” IE or an out-of-sequence “comprehension required” IE in a message.
3GPP TS 24.501 [2] till now has not used “comprehension required” IEs.

The latest version of 3GPP TS 24.501 [2] shows that the REGISTRATION ACCEPT message has reached the limit of non-comprehension required type 6 IEI values (12 IEs), and therefore CT1 needs to investigate solutions to overcome this so that new IEs can be defined in future versions of the protocol.

Solutions
A potential solution (proposal A) is simply to start using “comprehension required” IEs and accepting the side effects to implementations. However, the extra 4 remaining values may be not sufficient for the lifespan of 5GS for the REGISTRATION ACCEPT message.
Another potential solution (proposal B) is to adjust the rules of encoding a “comprehension required” IE (see sub-clause 11.2.5 of TS 24.007) so that for UEs and AMFs supporting new versions of the specifications there is no “comprehension required” IEs of type 6 so the side effects of its use are effectively avoided. Again, the extra 4 remaining values may be not sufficient for the lifespan of 5GS for the REGISTRATION ACCEPT message. Also, note that legacy UEs and AMFs will handle those IEs as “comprehension required” even if being unknown IEs to those implementations.
Another potential solution (proposal C) is to modify the definition of IEs of type 6 for 5GMM so that a larger value range would be available. This can be achieved by deviating from the existing rules so that UEs and AMFs supporting new versions of the specifications can make use of the new extended value range. This would require a capability negotiation.to indicate the support of the larger (or extended) value range for type 6 IEs. The value rage should be chosen from a non-used range for 5GMM. Initially, legacy implementations would not be impacted as long as no “comprehension required” handling is triggered since IEs belonging to the new range would be unknown IEs to those legacy implementations.
Another potential solution (proposal D) would be not to apply the rules for blind IE type detection to known type 6 IEs for the 5GMM protocol. The sub-clause 11.2.4 of TS 24.007 states rules for the receiver of a message to apply blind IE type detection to unknown IEs (i.e., IEs to be introduced in future versions of the protocols) and also there is a recommendation to apply it to known ones (i.e., already defined IEs). Note that this solution does not require to modify the criteria for “comprehension required” encoding. However, legacy implementations would still perform blind IE type detection for type 6 IEs as today’s defined.
Finally, note that if no new type 6 IE is introduced in the REGISTRATION ACCEPT message in Rel-17, a solution could apply from Rel-18 onwards only. Mainly, as it is only the REGISTRATION ACCEPT message which has reached the limit of of non-comprehension required type 6 IEI values and not any other 5GMM message.
Conclusion

This paper analyses the principles and rules currently defined for the type 6 IEs of the 5GMM protocol.
For the REGISTRATION ACCEPT message (see 3GPP TS 24.501 [2]), the limit of non-comprehension required type 6 IEI values has been reached, and therefore CT1 needs to investigate solutions to overcome this so that new IEs can be defined in future versions of the protocol.
The present paper shows a number of different solution to provide solution to the issue observed with IEs of type 6 of the 5GMM protocol.
The authors of this paper propose that CT1 agree a way forward for the new versions of 3GPP TS 24.501 [2].
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