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1 Introduction
As discussed in CT1#130-e meeting, in TS 24.501 9.11.3.18A, the “Length of entry contents” of CAG information list IE is one octet, which means there is a limit to the number of the CAG-IDs for one PLMN. On the other hand, there's no restriction on the number of the allowed CAG IDs in one PLMN on UDM side and SBI. How the network and the UE handle the case the number of the allowed CAG IDs in one PLMN exceeds the limit of an Entry is not specified in Rel-16/Rel-17 TS, which causes problems in practice.
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Figure 1(Figure 9.11.3.18A.1 in TS 24.501): CAG information list information element
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Figure 2 (Figure 9.11.3.18A.2 in TS 24.501): Entry n
Table 1(Table 9.11.3.18A.1 in TS 24.501): CAG information list information element
	MCC, Mobile country code (octet q+1 and bits 1 to 4 octet q+2)
The MCC field is coded as in ITU-T Recommendation E.212 [42], annex A.

	

	MNC, Mobile network code (bits 5 to 8 of octet q+2 and octet q+3)
The coding of this field is the responsibility of each administration but BCD coding shall be used. The MNC shall consist of 2 or 3 digits. If a network operator decides to use only two digits in the MNC, bits 5 to 8 of octet q+2 shall be coded as "1111".

	

	The contents of the MCC and MNC digits are coded as octets 6 to 8 of the Temporary mobile group identity IE in figure 10.5.154 of 3GPP TS 24.008 [12].

	

	Indication that the UE is only allowed to access 5GS via CAG cells (CAGonly) (bit 1 of octet q+4)

	Bit

	1
	

	0
	"Indication that the UE is only allowed to access 5GS via CAG cells" is not set (i.e. the UE is allowed to access 5GS via non-CAG cells)

	1
	"Indication that the UE is only allowed to access 5GS via CAG cells" is set (i.e. the UE is not allowed to access 5GS via non-CAG cells)

	

	CAG-ID m (octet q+4m+1 to octet q+4m+4)
This field contains the 32 bit CAG-ID. The coding of the CAG-ID is defined as the CAG-Identifier in 3GPP TS 23.003 [4].

NOTE 1:	The Length of CAG information list contents shall be 3 if no subscription data for CAG information list exists.
NOTE 2:	The Length of entry contents shall be 4 if there is no allowed CAG-ID for the PLMN.



This paper attempts to discuss the possible solutions for Rel-16/Rel-17 network and UE.

2 Discussion on the possible ways
The possible ways are as follows:
Option#1: To limit the number of allowed CAG IDs in a PLMN in TS 23.501 according to the encoding of CAG information list IE in TS 24.501.
Pros: It has no requirement to the Rel-16/Rel-17 AMF and UE.
Cons: It has a restriction to the network deployment.

Option#2: To extend “the length of entry contents” of the CAG information list IE.
Pros: It can solve the problem in Rel-17 and has no restriction to the network deployment.
Cons: NBC to Rel-16 UE.


Option#3: To extend “Entry” of the CAG information list IE with CAG range concept.
Pros: It can solve the problem in Rel-17 and has no restriction to the network deployment.
Cons: NBC to Rel-16 UE. And Bring complexity to the NAS and SBI.

Option#4: To specify the requirement to the network and the UE on the CAG information list IE with multiple Entries of the same PLMN ID 
Pros: It can solve the problem in Rel-17 and has no restriction to the network deployment.
Cons: NBC to Rel-16 UE. 

Option#2+/#3+/#4+: Option#2/#3/#4 can extend 5GMM capability to report supporting that extension.
Pros: BC to Rel-16 UE.
Cons: It costs an extra bit of 5GMM capability on existing CAG feature. 

Option#5: To specify the network send more than CAG information list IEs 

According to TS 24.501 7.6.3 (i.e. Repeated IEs), the AMF can put the CAG IDs exceeding the limit of an Entry in the extra CAG information list IE (i.e. the second CAG information list IE). Rel-16 UE ignores the extra IE while Rel-17 UE can handle the repeated IE with corresponding requirement.

“If an information element with format T, TV, TLV, or TLV-E is repeated in a message in which repetition of the information element is not specified in clause 8 and clause 9 of the present document, the UE shall handle only the contents of the information element appearing first and shall ignore all subsequent repetitions of the information element. When repetition of information elements is specified, the UE shall handle only the contents of specified repeated information elements. If the limit on repetition of information elements is exceeded, the UE shall handle the contents of information elements appearing first up to the limit of repetitions and shall ignore all subsequent repetitions of the information element.”

Pros: It can solve the problem in Rel-17 and has no restriction to the network deployment. No extra bit of 5GMM capability for this demand. No impact on Rel-16 UE.
Cons: No significant problem.

We can see from the above solutions that:
· Option#1 is simple but has a restriction to the network deployment. It is feasible for Rel-16 network but not ideal for Rel-17 network.
· Option#5 provides the same effect on Rel-16 UE as Option#1/#2+/#3+/#4+, but has no restriction to the Rel-17 network deployment. In addition, it has no cost to 5GMM capability bit.

3. Proposal
Based on the discussion, we would like to propose:
1. Option#1 to be adopted to solve the problem in Rel-16 network.

2. Option#5 to be adopted to solve the problem in Rel-17 network.

The proposals are covered in C1-214283 and C1-214284.
