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1. Introduction
This contribution is to discuss the impact of multiple PLMN identities encoded in the TAI list, and try to solve the FFS in the 24.301.
2. Reason for Change
For PLMN selection, according to TS36.304, when camped on a cell, the UE shall regularly search for a better cell according to the cell reselection criteria. If a better cell is found, that cell is selected. The change of cell may imply a change of RAT and PLMN. The UE can perform a TAU procedure to register in a new PLMN according to the specification defined in 23.401 and 23.122. 
If the cell is shared by multiple PLMNs, and when the PLMN identities are included in TAI list sent to UE, the UE can camp on a new PLMN without initiating TAU procedure when the new PLMN belongs to the PLMN identities in the TAI list. 

How does the UE currently camped PLMN to be known to network if the UE don’t initiate a TAU when a new PLMN is selected? If we review the UE initiated procedure from EMM-IDLE mode to EMM-CONNECTED mode, in the TAU procedure, the eNB will send the selected PLMN id to network, therefore, the network will know the current serving PLMN for the UE; in the service request procedure, the eNB will bring the Cell Global id to network, so the network will also know the current serving PLMN for the UE.
For network initiated service request procedure, the UE will be paged using the S-TMSI in all the registered tracking area, it is independent with PLMN identities.
For charging, it is unnecessary for the network to know which PLMN is camped when UE is in idle mode, when UE enters in EMM-CONNECTED mode, the network will know the accurate position of the UE in the Cell level. Therefore, the serving PLMN is also known by the network.
According to above analysis, there is a slight  impact on the handling of the UE when UE camp on a new cell in EMM-IDLE mode if the multiple PLMN identities are sent to the UE , the UE shall check the PLMN identity and TAI in the TAI list received from network, if the selected PLMN is in the the TAI list, then the UE does not initiate the TAU procedure.
3. Conclusions

The UE shall not initiate TAU procedure when a PLMN selected is belonging to the assigned tracking area identities contained in the TAI list.
4. Proposal

It is proposed to agree the following changes to 3GPP TS 24.301.
* * * First Change * * * *

5.4.1
GUTI reallocation procedure

5.4.1.1
General

The purpose of the GUTI reallocation procedure is to allocate a GUTI and optionally to provide a new TAI list to a particular UE.

The reallocation of a GUTI is performed by the unique procedure defined in this subclause. This procedure can only be initiated by the MME in state EMM-REGISTERED.

The GUTI can also be implicitly reallocated at attach or tracking area updating procedures. The implicit reallocation of a GUTI is described in the subclauses which specify these procedures (see subclause 5.5.1 and 5.5.3).
The PLMN identity in the GUTI indicates the current registered PLMN.
NOTE 1:
The GUTI reallocation procedure is usually performed in ciphered mode.

NOTE 2:
Normally, the GUTI reallocation will take place in conjunction with another mobility management procedure, e.g. as part of tracking area updating.
* * * Next Change * * * *

5.5.3.2.2
Normal and periodic tracking area updating procedure initiation

The UE in state EMM-REGISTERED shall initiate the tracking area updating procedure by sending a TRACKING AREA UPDATE REQUEST message to the MME,

i)
when the UE detects entering a tracking area that is not in the list of tracking areas that the UE previously registered in the MME;
ii)
when the periodic tracking area updating timer T3412 expires.

* * * Next Change * * * *

5.5.3.2.4
Normal and periodic tracking area updating procedure accepted by the network

If the tracking area update request has been accepted by the network, the MME shall send a TRACKING AREA UPDATE ACCEPT message to the UE. If the MME assigns a new GUTI for the UE, a GUTI shall be included in the TRACKING AREA UPDATE ACCEPT message. In this case, the MME shall start timer T3450 and enter state EMM-COMMON-PROCEDURE-INITIATED as described in subclause 5.4.1. The MME may include a new TAI list for the UE in the TRACKING AREA UPDATE ACCEPT message.

Editor's note: It is FFS whether other information such as the "equivalent PLMNs" and a "list of emergency numbers" are included in the TRACKING AREA UPDATE ACCEPT message.

If an EPS bearer context status IE is included in TRACKING AREA UPDATE REQUEST message, the MME shall deactivate all those EPS bearer contexts locally (without peer-to-peer signalling between the MME and the UE) which are active on the network side, but are indicated by the UE as being inactive. Additionally, the MME shall include an EPS bearer context status IE in the TRACKING AREA UPDATE ACCEPT message, indicating which EPS bearer contexts are active in the MME.

For a shared network, the TAIs included in the TAI list can contain different PLMN identities.



* * * Next Change * * * *

5.5.1.2.4
Attach accepted by the network

If the attach request is accepted by the network, the MME shall send an ATTACH ACCEPT message to the UE and start timer T3450. The MME shall send the ATTACH ACCEPT message together with the ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message to activate the default bearer (see subclause 6.4.1). The network may also initiate the activation of dedicated bearers towards the UE by invoking the dedicated EPS bearer context activation procedure (see subclause 6.4.2).

The MME shall assign and include the TAI list the UE is registered to in the ATTACH ACCEPT message. The UE, receiving an ATTACH ACCEPT message, shall delete its old TAI list and store the received TAI list.

Upon receiving the ATTACH ACCEPT message, the UE shall stop timer T3410, reset the attach attempt counter and tracking area updating attempt counter, enter state EMM-REGISTERED and set the EPS update status to EU1 UPDATED.

The GUTI reallocation may be part of the attach procedure. When the ATTACH REQUEST message includes the IMSI, the MME considers the GUTI provided by the UE is invalid, or the GUTI provided by the UE was assigned by another MME, the MME shall allocate a new GUTI to the UE. The MME shall include in the ATTACH ACCEPT message the new assigned GUTI together with the assigned TAI list. In this case the MME shall enter state EMM-COMMON-PROCEDURE-INITIATED as described in subclause 5.4.1.

For a shared network, the TAIs included in the TAI list can contain different PLMN identities.


