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Introduction:

This paper addresses the configuration of the Tracking area list (TA list) in multiple PLMN environment, where network sharing is supported is agreed in TS 24.301. The impact of this configuration on the stand alone Authentication procedure is described in this paper. 
Discussion:

It was agreed in TS24.301 to allow the configuration of the TA list to support multiple PLMN in a network sharing environment. The use case discussed was related to having an operator with high number of subscribers and the range of IMSI within one PLMN is not sufficient. Therefore it was allowing this operator to having multiple PLMN-ids and these PLMNs are considered as equivalent PLMNs.
In the following procedures; Attach procedure, Tracking area updating procedure, GUTI reallocation procedure, the TA list might be returned to the UE allowing the UE to move within the tracking areas included in the TA list without performing Tracking area updating procedure.
From TS 24.301:
For a shared network, the TAIs included in the TAI list can contain different PLMN identities. The MME indicates the selected core network operator PLMN identity to the UE in the GUTI (see 3GPP TS 23.251 [8B]).
If we look at this possible configuration; as described in TS 23.401/ subclause 9.9.3.33 [copied to the Annex of this paper], the TA list may allow up to 16 PLMNs in the TA list and the UE will consider the registered PLMN is the one which returned the message and is read by the UE from the GUTI returned from the network.

So basically we are having one registered PLMN in the network and the UE, and several selected PLMNs which the UE can read and camp on and connect through to the network without informing the network of the change of the selected PLMN.

The impact on the UE / network operation needs to be studied and any abnormal operation due to this configuration needs to be taken care of in the specifications.

One identified issue here is the impact on the stand alone authentication procedure;

The Authentication procedure includes generating new security keys. One of the parameters used in generating the KASME in the UE and the HSS is the PLMN-id (MCC+MNC) of the serving network as described in TS 33.401.

In the scenario above, if a stand-alone authentication is requested by the network then the UE may be on a different selected/serving PLMN within the TA list than the one he is registered to and have received the GUTI from. This may cause authentication failure due to the mismatching result of Authentication key calculation in the UE and the HSS.
Proposed solution: It is required to clarify this case of stand-alone authentication procedure mandating the UE to use the registered PLMN-id he has received in the GUTI for calculating the KASME.

Conclusion:

1- The described network sharing configuration in TS24.301 may have impact on network –UE operation and this need to be identified. Companies are invited to bring up any abnormal issues they conclude on related to this configuration.

2- To ensure successful stand alone authentication procedures while in a network sharing configuration described above, it is proposed to send a liaison statement to SA3 informing them of this possible configuration and proposed solution.
Annex:

From TS 23.401/ Rel-8

9.9.3.33
Tracking area identity list

The purpose of the Tracking area identity list information element is to transfer a list of tracking areas from the network to the UE.

The coding of the information element allows combining different types of lists. The lists of type "000" and "001" allow a more compact encoding, when the different TAIs are sharing the PLMN identity.
The Tracking area identity list information element is coded as shown in figure 9.9.3.33.1, figure 9.9.3.33.2, figure 9.9.3.33.3, figure 9.9.3.33.4 and table 9.9.3.33.1.

The Tracking area identity list is a type 4 information element, with a minimum length of 8 octets and a maximum length of 98 octets. The list can contain a maximum of 16 different tracking area identities.

	8
	7
	6
	5
	4
	3
	2
	1
	

	Tracking area identity list IEI
	octet 1

	Length of tracking area identity list contents
	octet 2

	Partial tracking area identity list 1
	octet 3

octet i

	Partial tracking area identity list 2
	octet i+1*

octet l*

	…
	octet l+1*

octet m*

	Partial tracking area identity list p
	octet m+1*

octet n*


Figure 9.9.3.33.1: Tracking area identity list information element

	8
	7
	6
	5
	4
	3
	2
	1
	

	0

Spare
	Type of list
	Number of elements
	octet 1

	MCC digit 2
	MCC digit 1
	octet 2

	MNC digit 3
	MCC digit 3
	octet 3

	MNC digit 2
	MNC digit 1
	octet 4

	TAC 1
	octet 5

	TAC 1 (continued)
	octet 6

	…
	…

	…
	…

	TAC k
	octet 2k+3*

	TAC k (continued)
	octet 2k+4*


Figure 9.9.3.33.2: Partial tracking area identity list – type of list = "000"

	8
	7
	6
	5
	4
	3
	2
	1
	

	0

Spare
	Type of list
	Number of elements
	octet 1

	MCC digit 2
	MCC digit 1
	octet 2

	MNC digit 3
	MCC digit 3
	octet 3

	MNC digit 2
	MNC digit 1
	octet 4

	TAC 1
	octet 5

	TAC 1 (continued)
	octet 6


Figure 9.9.3.33.3: Partial tracking area identity list – type of list = "001"

	8
	7
	6
	5
	4
	3
	2
	1
	

	0

Spare
	Type of list
	Number of elements
	octet 1

	MCC digit 2
	MCC digit 1
	octet 2

	MNC digit 3
	MCC digit 3
	octet 3

	MNC digit 2
	MNC digit 1
	octet 4

	TAC 1
	octet 5

	TAC 1 (continued)
	octet 6

	MCC digit 2
	MCC digit 1
	octet 7*

	MNC digit 3
	MCC digit 3
	octet 8*

	MNC digit 2
	MNC digit 1
	octet 9*

	TAC 2
	octet 10*

	TAC 2 (continued)
	octet 11*

	…
	

	…
	

	MCC digit 2
	MCC digit 1
	octet 5k-3*

	MNC digit 3
	MCC digit 3
	octet 5k-2*

	MNC digit 2
	MNC digit 1
	octet 5k-1*

	TAC k
	octet 5k*

	TAC k (continued)
	octet 5k+1*


Figure 9.9.3.33.4: Partial tracking area identity list – type of list = "010"

Table 9.9.3.33.1: Tracking area identity list information element

	Value part of the Tracking area identity list information element (octet 3 to n)

	

	The value part of the Tracking area identity list information element consists of one or several partial tracking area identity lists. The length of each partial tracking area identity list can be determined from the 'type of list' field and the 'number of elements' field in the first octet of the partial tracking area identity list.

	The UE shall store the complete list received. If more than 16 TAIs are included in this information element, the UE shall store the first 16 TAIs and ignore the remaining octets of the information element.

	

	

	Partial tracking area identity list:

	

	Type of list (octet 1)

	Bits

	7
	6
	

	0
	0
	list of TACs belonging to one PLMN, with non-consecutive TAC values

	0
	1
	list of TACs belonging to one PLMN, with consecutive TAC values

	1
	0
	list of TAIs belonging to different PLMNs

	

	All other values are reserved.

	

	Number of elements (octet 1)

	Bits

	5
	4
	3
	2
	1
	

	0
	0
	0
	0
	0
	
1 element

	0
	0
	0
	0
	1
	
2 elements

	0
	0
	0
	1
	0
	
3 elements

	…
	

	0
	1
	1
	0
	1
	
14 elements

	0
	1
	1
	1
	0
	
15 elements

	0
	1
	1
	1
	1
	
16 elements

	

	All other values are unused and shall be interpreted as 16, if received by the UE.

	

	Bit 8 of octet 1 is spare and shall be coded as zero.

	

	

	For type of list = "000" and number of elements = k:

	

	octet 2 to 4 contain the MCC+MNC, and

	for j = 1, k:

	octet 2j+3 and 2j+4 contain the TAC of the j-th TAI belonging to the partial list, 

	

	For type of list = "001" and number of elements = k:

	

	octet 2 to 4 contain the MCC+MNC, and

	octet 5 and 6 contain the TAC of the first TAI belonging to the partial list.

	The TAC values of the other k-1 TAIs are TAC+1, TAC+2, …, TAC+k-1.

	

	For type of list = "010" and number of elements = k:

	

	for j = 1, k.

	octet 5j-3 to 5j-1 contain the MCC+MNC, and

	octet 5j and 5j+1 contain the TAC of the j-th TAI belonging to the partial list.

	

	

	MCC, Mobile country code

	

	The MCC field is coded as in ITU-T Recommendation E.212 [30], annex A.

	

	MNC, Mobile network code

	

	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, MNC digit 3 shall be coded as "1111".

	

	TAC, Tracking area code

	

	In the TAC field bit 8 of the first octet is the most significant bit and bit 1 of second octet the least significant bit.

	The coding of the tracking area code is the responsibility of each administration. Coding using full hexadecimal representation may be used. The tracking area code consists of 2 octets.

	


