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Abstract of the contribution: This paper discusses the roaming scenario for VoLTE UE which default APN is set as non-IMS APN.
Discussion 

During SA2#88e meeting, VoLTE APN access by Non-VoLTE terminals was discussed (please refer to S2-120026, S2-120169, and S2-120170), and alternative 1 and 2 described in S2-120169 are still on the table. 
This paper proposes handling the VoLTE terminal in roaming for alternative 2 described in S2-120169 in line with the S2-120494 that Samsung proposes. 
In a roaming scenario a VoLTE subscriber may want not to pay for roaming internet traffic and, therefore, he/she doesn't want to be connected to the default non-IMS APN at the E-UTRAN initial attach, but only to the IMS APN (in order to be able to send/receive voice call).

For handling this roaming scenario there are three possible ways.

[Method 1] MME deletes the non-IMS PDN connection, after successfully establishes the IMS PDN connection. ( This aligns with the default APN handling in HPLMN. 
According to the Alt.2 in S2-120494, VoLTE UE in VPLMN establishes the non-IMS PDN connection during initial attach followed by IMS PDN connection.
To delete the non-IMS PDN connection, it is proposed that UE subscription data has the following information that ‘this UE is for VoLTE and is allowed to only use IMS APN in roaming’. Thus, after MME successfully creates the IMS PDN connection, it starts MME requested PDN disconnection procedure to delete the non-IMS PDN connection. 
· Impact to (Rel-8 VoLTE) UE: no

· Impact to HSS and MME: For HSS, VoLTE subscription configuration is required for roaming. For MME, based on the information above, MME deletes the non-IMS PDN connection. 

[Method 2] MME overwrites the default APN. 
During initial attach, MME receives the Update Location Ack from HSS. This message includes the following information that ‘this UE is for VoLTE and is allowed to only use IMS APN in roaming’ in the subscription data or as explicit indicator. MME overwrites the default APN to IMS APN based on the information. MME sends Create Session Request with IMS APN for establishing the PDN connection.
· Impact to (Rel-8 VoLTE) UE: no

· Impact to HSS and MME: For HSS, VoLTE subscription configuration is required for roaming. For MME, based on the information above, it overwrites the default APN to IMS APN.
[Method 3] Subscription data has default APN for HPLMN and default APN for VPLMN. ( This aligns with the default APN handling in HPLMN in that default APN in HPLMN is non-IMS APN.
Subscription data has two default APNs: one is for HPLMN and the other is for VPLMN. Default APN for HPLMN is set to non-IMS APN and default APN for VPLMN is set to IMS APN. During initial attach, MME receives the subscription data from HSS, and sends Create Session Request with IMS APN for establishing the PDN connection.
· Impact to (Rel-8 VoLTE) UE: no 
· Impact to HSS and MME: For HSS, VoLTE subscription configuration is required for roaming. 
Proposal
This paper discusses the roaming scenario when the non-IMS APN is set to default APN for VoLTE UE in HPLMN. Thus, it is proposed to take the Alt.2 described in S2-120169 as a recommendation to GSMA as a response, since the Alt.2 is also able to handle the roaming case without the impact to Rel-8 VoLTE UE. 
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