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1. Introduction

This discussion paper tries to discuss the asynchronous display of network name at the UE in the scenario that the selected PLMN-id for CS domain is different from the PLMN-id for PS domain in the CS fallback deployment. Furthermore, the document also analyzes the possible solutions for this problem and finally proposes a way forward.

2. Discussion
2.1 Scenarios

The scenario that multiple PLMNs are available for CS domain has been introduced in stage 2 in SA2#79. When multiple PLMNs are available for CS domain, the MME is responsible to select the suitable PLMN for CS domain and the MSC/VLR in the selected PLMN for CS Fallback functionality based on the 'selected network' information received from the E-UTRAN, current TAI, old LAI provided by the UE and operator selection policies as specified in 3GPP TS 23.272 [1].
There are two typical use cases for this scenario as follows:

· New LTE operator who has no legacy GERAN/UTRAN CS network and it has to cooperate with other GETRAN/UTRAN operators in the same region to provide CS fallback service to the user.

· The GERAN/UTRAN operators deploy its LTE network using different PLMN ID with the PLMN ID of legacy GERAN/UTRAN network updated to support CS fallback (e.g. SGs interface), especially in case of network sharing.

In the above cases, the selected PLMN-id for CS domain may be different from the PLMN-id for PS domain. After the UE successfully combined IMSI attach for both EPS and non-EPS services, the registered PLMN for CS domain is different from the registered PLMN for PS domain.
2.2 Problems

Normally, different PLMNs will be configured with different network name and the network can indicate to the UE to display the network name to the user. Based on the definition in 3GPP TS 29.118 [2], the MSC/VLR can indicate the network name of the PLMN-id for the CS domain the UE current registered to the UE by initiating the SGs MM information procedure if the state of the SGs association for the UE in the VLR is SGs-ASSOCIATED. Based on the definition in 3GPP TS 24.301 [3], the MME can indicate the network name of the PLMN-id for the PS domain the UE current registered to the UE by initiating the EMM information procedure whilst a NAS signalling connection exists. 
The SGs MM information procedure initiated by the MSC/VLR will trigger the MME initiating the EMM information procedure through which the MME forwards the network name of the PLMN-id for the CS domain to the UE as specified in 3GPP TS 29.118 [2] sub-clause 5.10.3, quote:
"The MME shall then send the resultant contents of the MM information information element to the UE indicated in the SGsAP-MM-INFORMATION-REQUEST message, using an EMM INFORMATION message as defined in 3GPP TS 24.301 [14]."
As defined in 3GPP TS 24.301 [3], the main intention of the MME to include the network name in the EMM INFORMATION message is to indicate the UE to associate the received network name with the MCC and MNC contained in the last visited tracking area identification, i.e. the PLMN registered for PS domain. Quoted from 3GPP TS 24.301 [3], sub-clause 8.2.13.2 and 8.2.13.3:
"8.2.13.2
Full name for network

This IE may be sent by the network. If this IE is sent, the contents of this IE indicate the "full length name of the network" that the network wishes the UE to associate with the MCC and MNC contained in the last visited tracking area identification. 

8.2.13.3
Short name for network

This IE may be sent by the network. If this IE is sent, the contents of this IE indicate the "abbreviated name of the network" that the network wishes the UE to associate with the MCC and MNC contained in the last visited tracking area identification."
Upon receipt of the EMM INFORMATION message from the MME, the UE can optionally display the network name indicated by the MME to the user as defined in 3GPP TS 24.301 [3] sub-clause 5.4.5.3, quote:
"When the UE (supporting the EMM information message) receives an EMM INFORMATION message, it shall accept the message and optionally use the contents to update appropriate information stored within the UE."
The problem of asynchronous display of network name at the UE will be happen in the scenario as shown in Figure 1 below:
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Figure 1
1) The UE performs the combined IMSI attach procedure and successfully registers to the PLMN_A for PS domain and to the PLMN_B for CS domain.
2) The MME initiates the EMM information procedure by sending an EMM INFORMATION message including the network name of registered PLMN_A to the UE.
3) The UE displays the received name of PLMN_A to the user.
4) The MSC/VLR initiates the SGs MM information procedure by sending an SGsAP-MM-INFORMATION-REQUEST message including the network name of registered PLMN_B to the MME.
5) The MME forwards the received name of PLMN-B to the UE by sending an EMM INFORMATION message.
6) The UE displays the received name of PLMN_B to the user.
At the step 6), the UE does not know whether the received EMM INFORMATION message is triggered by the MSC/VLR or sent by the MME itself. Following the normal EMM information procedure, the UE will associate the received network name with the PLMN registered for PS domain. Hence, the problem happens due to the displayed network name is changed to the name of the PLMN_B which is actually the name of the registered PLMN for CS domain and is different from the name of the PLMN for PS domain. It should always be displayed the name of PLMN_A to the user due to the user knows himself/herself is the subscriber of the PLMN-A. Otherwise, it will be much strange for the user that the displayed network name is changed to the other name while he/she did not change the subscribed operator. This results in very bad user experience and high percentage of user complaints to the serving operators.
3. Solutions
To avoid the above problem in the scenario of the registered PLMN for CS domain is different from the registered PLMN for PS domain, it should be ensure that the E-UTRAN UE camping on the E-UTRAN shall always display the network name of the registered PLMN for the EPS domain. To ensure this, there are three possible solutions:
Solution 1:
Upon receipt of the SGsAP-MM-INFORMATION-REQUEST message, the MME checks whether the included network name of the PLMN for CS domain is same as the network name of the PLMN the MME belongs to. Based on the check result, the MME will: (1) keep the received network name unchanged if both of them are the same; (2) replace the received network name with the network name of the PLMN the MME belongs to if they are different.
Solution 2:

Upon receipt of the SGsAP-MM-INFORMATION-REQUEST message, the MME replaces the received network name with the network name of the PLMN the MME belongs to.

Solution 3:

Upon receipt of the SGsAP-MM-INFORMATION-REQUEST message, the MME discards the received network name and no network name is sent to the UE.

Both the above solutions will only change the MME side while keep the UE side unchanged. The solution 1 requires the MME to always check the received network name which makes the MME’s behaviour more complicated. The solution 2 is simpler than solution 1 and also ensures that the asynchronous display of the network name will not occur. The solution 3 may have some potential disadvantages in the case that the MME also want to indicate the network name to the UE to display.
In short, the solution 2 seems better than others outlined above, and therefore is preferred to handle this problem.

4. Conclusion

The problem that asynchronous display of network name at the UE can happen in the scenario that the selected PLMN-id for CS domain is different from the PLMN-id for PS domain in the CS fallback deployment. This problem results in very bad user experience and high percentage of user complaints to the serving operators. Three possible solutions for the above problem are also evaluated and the solution 2 is proposed to be adopted as shown in the corresponding CR C1-113215 (Rel-11).
Hence, it is proposed to CT1 to discuss the above described problem and to decide on whether the solution proposed in CR C1-113215 can be adopted in order to solve the issue.
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