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1. Introduction

In the CT1#136-e meeting, type 6 IEs handling in 5GMM message was discussed in C1-223767 [3] proposing a number of ways to resolve the issue of running out of IEIs for Type 6 IEs. This DP proposes a different alternative to resolve the problem of the insufficient IEI values in 5GMM message.
2. Discussion

2.1
General

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, and further highlighted in [3]:
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.

Also in [3], it is mentioned that 

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.

This last non-comprehension IEI of |Type 6 IE was introduced In C1-221555 (CP-220244 CR Pack -23.501 CR 4089), where the IEI 7B has been assigned to service Service-level-AA container in REGISTRATION ACCEPT message. Furthermore, CT#96 having approved CT1#136-e CR in C1-224168, now means that in 24.501, the IEI for the NSAG Information IE cannot be identified.
2.2
Proposed alternative solution

Quote of 3GPP TS 24.501 [2] clause 9.11.3.33, the NAS message container can contain multiple IEs instead of the whole NAS message(s). 
The purpose of the NAS message container IE is to encapsulate a plain 5GS NAS REGISTRATION REQUEST or SERVICE REQUEST message, or to encapsulate non-cleartext IEs of a CONTROL PLANE SERVICE REQUEST message.

The NAS message container information element is coded as shown in figure 9.11.3.33.1 and table 9.11.3.33.1.

The NAS message container is a type 6 information element.
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Figure 9.11.3.33.1: NAS message container information element

So learning from that, the proposal is that multiple Type 6 IEs will be included in a Extended Type 6 IE container in the REGISTRATION ACCEPT message. Since IEI 7B was assigned in March 2022, reusing IEI 7B value to this extended Type 6 IE will not cause any backwards incompatible issue. This extended Type 6 IE can be further include:

1) Service-level-AA container;

2) NSAG;

3) IEs for future use;
With this approach: 
· there is no need to impact the UE network capability. If the UE is not upgraded, then it will ignore this type 6 IEs. The Extended Type 6 IE has IEI 7B which is interpreted as non-comprehension required IE by reusing an IEI of a Type 6 IE for a container of Type 6 IEs, we have opened up a new range of IEI for Type 6 IEs without having to introduce a new type of IE    

· Rel-17 is yet to be frozen, so re-using an IEI introduced in Rel-17 will not cause implementation issues.

· The ability to identify and separate Type 6 IEs that are comprehension required is maintained, i.e this alternative maintains the long held principle of indicating IEs as either non-comprehension required or comprehension required.
Note:
The approach indicated above directly addresses “proposal B” and “proposal C” which suggest changing long established rules on comprehension/non-comprehension required and would require implementations to still keep checks and rules for comprehension/non-comprehension required for other IE types while skipping such checks and rule just for type 6 IEs. Furthermore, “proposal c” could be backward incompatible as C1-223767 [3] itself points out “Initially, legacy implementations would not be impacted as long as no “comprehension required” handling is triggered” with CT1#136-e emails discussions also pointing out backward compatible issues.
Herewith, we provide an illustration of the changes to TS 24.501 for this alternative solution. This illustration is based on TS 24.501, 17.7.1 version. A formal CR has also been submitted under C1-224587
In both the illustration below and in the formal CR, our suggestion is to resolve this issue - of exhausted IEI for Type 6 IEs – presently for the REGISTRAION ACCEPT message.
>>>> begin illustration>>>> 

8.2.7.1
Message definition
The REGISTRATION ACCEPT message is sent by the AMF to the UE. See table 8.2.7.1.1.

Message type:
REGISTRATION ACCEPT
Significance:
dual

Direction:
network to UE

Table 8.2.7.1.1: REGISTRATION ACCEPT message content

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	Extended protocol discriminator
	Extended protocol discriminator

9.2
	M
	V
	1

	
	Security header type
	Security header type

9.3
	M
	V
	1/2

	
	Spare half octet
	Spare half octet

9.5
	M
	V
	1/2

	
	Registration accept message identity
	Message type

9.7
	M
	V
	1

	
	5GS registration result
	5GS registration result

9.11.3.6
	M
	LV
	2

	77
	5G-GUTI
	5GS mobile identity

9.11.3.4
	O
	TLV-E
	14

	4A
	Equivalent PLMNs
	PLMN list

9.11.3.45
	O
	TLV
	5-47

	54
	TAI list
	5GS tracking area identity list

9.11.3.9
	O
	TLV
	9-114

	15
	Allowed NSSAI
	NSSAI

9.11.3.37
	O
	TLV
	4-74

	11
	Rejected NSSAI
	Rejected NSSAI

9.11.3.46
	O
	TLV
	4-42

	31
	Configured NSSAI
	NSSAI

9.11.3.37
	O
	TLV
	4-146

	21
	5GS network feature support
	5GS network feature support

9.11.3.5
	O
	TLV
	3-5

	50
	PDU session status
	PDU session status

9.11.3.44
	O
	TLV
	4-34

	26
	PDU session reactivation result
	PDU session reactivation result

9.11.3.42
	O
	TLV
	4-34

	72
	PDU session reactivation result error cause
	PDU session reactivation result error cause

9.11.3.43
	O
	TLV-E
	5-515

	79
	LADN information
	LADN information

9.11.3.30
	O
	TLV-E
	12-1715

	B-
	MICO indication
	MICO indication
9.11.3.31
	O
	TV
	1

	9-
	Network slicing indication
	Network slicing indication

9.11.3.36
	O
	TV
	1

	27
	Service area list
	Service area list

9.11.3.49
	O
	TLV
	6-114

	5E
	T3512 value
	GPRS timer 3

9.11.2.5
	O
	TLV
	3

	5D
	Non-3GPP de-registration timer value
	GPRS timer 2

9.11.2.4
	O
	TLV
	3

	16
	T3502 value
	GPRS timer 2

9.11.2.4
	O
	TLV
	3

	34
	Emergency number list
	Emergency number list

9.11.3.23
	O
	TLV
	5-50

	7A
	Extended emergency number list
	Extended emergency number list

9.11.3.26
	O
	TLV-E
	7-65538

	73
	SOR transparent container
	SOR transparent container

9.11.3.51
	O
	TLV-E
	20-n

	78
	EAP message
	EAP message

9.11.2.2
	O
	TLV-E
	7-1503

	A-
	NSSAI inclusion mode
	NSSAI inclusion mode

9.11.3.37A
	O
	TV
	1

	76
	Operator-defined access category definitions
	Operator-defined access category definitions
9.11.3.38
	O
	TLV-E
	3-8323

	51
	Negotiated DRX parameters
	5GS DRX parameters

9.11.3.2A
	O
	TLV
	3

	D-
	Non-3GPP NW policies
	Non-3GPP NW provided policies
9.11.3.36A
	O
	TV
	1

	60
	EPS bearer context status
	EPS bearer context status
9.11.3.23A
	O
	TLV
	4

	6E
	Negotiated extended DRX parameters
	Extended DRX parameters

9.11.3.26A
	O
	TLV
	3

	6C
	T3447 value
	GPRS timer 3

9.11.2.5
	O
	TLV
	3

	6B
	T3448 value
	GPRS timer 2
9.11.2.4
	O
	TLV
	3

	6A
	T3324 value
	GPRS timer 3

9.11.2.5
	O
	TLV
	3

	67
	UE radio capability ID
	UE radio capability ID

9.11.3.68
	O
	TLV
	3-n

	E-
	UE radio capability ID deletion indication
	UE radio capability ID deletion indication

9.11.3.69
	O
	TV
	1

	39
	Pending NSSAI
	NSSAI

9.11.3.37
	O
	TLV
	4-146

	74
	Ciphering key data
	Ciphering key data

9.11.3.18C
	O
	TLV-E
	34-n

	75
	CAG information list
	CAG information list

9.11.3.18A
	O
	TLV-E
	3-n

	1B
	Truncated 5G-S-TMSI configuration
	Truncated 5G-S-TMSI configuration
9.11.3.70
	O
	TLV
	3

	1C
	Negotiated WUS assistance information
	WUS assistance information
9.11.3.71
	O
	TLV
	3-n

	29
	Negotiated NB-N1 mode DRX parameters
	NB-N1 mode DRX parameters

9.11.3.73
	O
	TLV
	3

	68
	Extended rejected NSSAI
	Extended rejected NSSAI

9.11.3.75
	O
	TLV
	5-90

	7B
	Extended Type 6 IE container
	 Extended Type 6 container

9.11.3.x
	O
	TLV-E
	6-n

	33
	Negotiated PEIPS assistance information
	PEIPS assistance information

9.11.3.80
	O
	TLV
	3-n

	34
	5GS additional request result
	5GS additional request result
9.11.3.81
	O
	TLV
	3

	70
	NSSRG information
	NSSRG information

9.11.3.82
	O
	TLV-E
	7-65538

	14
	Disaster roaming wait range
	Registration wait range

9.11.3.84
	O
	TLV
	4

	2C
	Disaster return wait range
	Registration wait range

9.11.3.84
	O
	TLV
	4

	13
	List of PLMNs to be used in disaster condition
	List of PLMNs to be used in disaster condition

9.11.3.83
	O
	TLV
	2-n

	1D
	Forbidden TAI(s) for the list of "5GS forbidden tracking areas for roaming"
	5GS tracking area identity list

9.11.3.9
	O
	TLV
	9-114

	1E
	Forbidden TAI(s) for the list of "5GS forbidden tracking areas for regional provision of service"
	5GS tracking area identity list

9.11.3.9
	O
	TLV
	9-114

	71
	Extended CAG information list
	Extended CAG information list
9.11.3.86
	O
	TLV-E
	3-n

	
	
	

	
	
	


8.2.7.x
Extended Type 6 IE container

8.2.7.x.1
General

This information element is included if the network provides service-level-AA container, NSAG and IE for future use etc as specified in clauses 8.2.7.x.2 and 8.2.7.x.3.
The Extended Type 6 IE container is a type 6 information element.
The coding of Extended Type 6 IE container is as following:
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	Extended Type 6 IE container IEI
	octet 1

	Length of Extended Type 6 IE container contents
	octet 2
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Figure 9.11.3.x.1: Extended Type 6 IE container information element
The IEs in the Extended Type 6 IE container value part is as following:
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	Service-level-AA container IEI
	octet 4

	Length of Service-level-AA container contents
	octet 5

	
	octet 6

	
	octet 7

	Service-level-AA container contents
	

	
	octet k

	NSAG information IEI
	octet k+1

	Length of NSAG information contents
	octet k+2

	
	octet k+3

	NSAG information contents
	octet k+4

	
	

	
	octet m

	IE for future use IEI
	octet m+1

	Length of IE for future use contents
	octet m+2

	
	octet m+3

	
	octet m+4

	IE for future use contents
	

	
	octet n


	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	70
	Service-level-AA container
	Service-level-AA container

9.11.2.10
	O
	TLV-E
	6-n

	71
	NSAG information
	NSAG information

9.11.3.87
	O
	TLV-E
	10-n

	72
	IE for future use IEI
	IE for future use 
9.11.3.XX
	O
	TLV-E
	4-n


8.2.7.x.2
Service-level-AA container

The network shall include this IE if the UUAA procedure is triggered for the UE supporting UAS services. The network may include this IE if there is a valid successful UUAA result for the UE in the UE 5GMM context upon a registration for UAS services is requested from the UE.

8.2.7.x.3
NSAG information
If the UE has set the NSAG bit to "NSAG supported" in the 5GMM capability IE of the REGISTRATION REQUEST message, the network may include this IE to provide NSAG information to the UE.
>>>> End of illustration>>>> 

3.Conclusion

It is proposed to agree the corresponding CR in C1-224587 to solve the problem of insufficient IEI values.
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