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Abstract of the contribution: This paper proposes a new solution for the EPC to control the downlink traffic using PCC when 3GPP PS Data Off feature is enabled.
Introduction

This solution addresses the key issue #Z (Downlink Traffic Controlling in EPC).
Proposal

It is proposed to agree the following solution into TR 23.xyz.

* * * Start of Change * * * *

X.Y Solution #Y: Downlink Traffic Controlling in EPC using PCC
X.Y.1 Solution Description
This solution addresses the key issue #3 and 4.
When the 3GPP PS Data Off feature is enabled, UE needs to report the UE’s 3GPP PS Data Off status (i.e. activated, deactivated ) to PGW/PCEF, then PGW/PCEF will take according action in order to prevent downlink traffic except for the traffic belonging to 3GPP PS Data Off Exempt Services listed in below as defined in 22.011.

Each of the following operator services shall be configurable by the HPLMN operator on a per PLMN basis to be part of the 3GPP PS Data Off Exempt Services:
· MMTel Voice; 

· SMS over IMS;

· USSD over IMS (USSI);

· MMTel Video;

· particular IMS services not defined by 3GPP, where each such IMS service is identified by an IMS communication service identifier; 

· Device Management over PS; and

· IMS Supplementary Service configuration via the Ut interface using XCAP.

Besides services listed above, DNS and DHCP messages also need to part of PS Data Off Exempt Services for both uplink and downlink.

For both SMS over IMS and USSD cases, it is clear that SIP messages are used based on following check:
· According to 24.341, SMS over IMS uses SIP MESSAGE method.

· According to 24.390, USSD is session-oriented and uses INVITE, INFO or BYE methods.

According to SA1’s definition on 3GPP PS Data Off Exempt Services, it seems all IMS signaling can be treated as PS Data Off Exempt service, so P-CSCF address can be part of SDF descriptor of PCC rule for PCEF to enforce.

This solution assumes that all IMS based services are treated as 3GPP Data Off Exempt Service in EPC and PCC is deployed.
When applying PCC rule based solution, how to identify the aforementioned PS Data Off Exempt Service is illustrated in following:

· This solution assumes that all IMS signaling is considered as 3GPP Data Off Exempt Service.The PCEF is assumed to be provisioned with PCC rules to identify IMS signaling traffic.
· For the session data of MMTel Voice, MMTel Video and USSD based Voice/Video services, during session setup, P-CSCF will initiate Rx session modification procedure, and the corresponding service data flow descriptor including communication peers’ IP addresses can be sent to PCRF via Rx and then further sent to PCEF via Gx communication as part of PCC rule.

· For the Device Management over PS, IMS Supplementary Service configuration via the Ut interface using XCAP and DHCP/DNS messages, the IP address of DM server, the IP address of XCAP server, the IP address and UDP port number (i.e. 53 for DNS server, 67 or 68 for DHCP server) of DHCP/DNS server can be part of service data flow descriptor of the PCC rule. For both roaming and non-roaming cases, a transport address of the DM server or XCAP server can be stored as subscriber profile information in the SPR, then during IP-CAN session establishment/modification procedure, such information can be retrieved by PCRF to derive IP-CAN level PCC rules Or, such rule can be predefined and stored in all PCRFs of a PLMN, then during IP-CAN session establishment/modification procedure, such rule can be sent to PCEF by PCRF via Gx communication.
PCC rule needs to be enhanced to indicate whether it is for 3GPP PS Data Off Exempt Services, thus when PGW/PCEF receives the notification of status of 3GPP PS Data Off, it can take according action. If there is no indication of 3GPP PS Data Off Exempt Service in a PCC rule, it should be regarded as a rule for non 3GPP PS Data Off Exempt Service.
Such enhanced PCC rule can be pre-configured in PGW/PCEF, or it can be provided dynamically from PCRF to PGW/PCEF using the IP-CAN session establishment procedure defined in section 7.2 of 23.203 or IP-CAN modification procedure defined in 7.4 of 23.203 if there is change in PCC rule.

When receiving the UE’s latest 3GPP PS Data Off status, PGW/PCEF will act as following:

· If the UE’s 3GPP PS Data Off status is activated, PGW/PCEF will set Gate status to “closed” in all PCC rules for non 3GPP PS Data Off Exempt Services and not change the Gate status in PCC rules for the 3GPP PS Data Off Exempt Services. If the Gate status is set to “closed” for a PCC rule, the related downlink service data flow shall be prevented at the PGW/PCEF.

· If the UE’s 3GPP PS Data Off status is deactivated, PGW/PCEF will set Gate status in the PCC rules to “open”, in which the Gate status was set to “Closed” when the 3GPP PS Data Off status was set to “activated” previously.
The enhanced PCC rule can be provisioned to PGW/PCEF during IP-CAN Session Establishment procedure as defined in section 7.2 of 23.203, during IP-CAN Session Modification procedure initiated by PCEF as defined in section 7.4.1 of 23.203, or during IP-CAN Session Modification procedure initiated by PCRF as defined in section 7.4.2 of 23.203, 
This solution can be applied to any APN (e.g. IMS-APN, Internet-APN) based PDN connection.
X.Y.2 Impact
PGW/PCEF:
PGW/PCEF needs to enforce the enhanced PCC rule with an indication of 3GPP PS Data Off Exempt Service.
When receiving the UE’s latest 3GPP PS Data Off status, PGW/PCEF will act as following:

· If the UE’s 3GPP PS Data Off status is activated, PGW/PCEF will set Gate status to “closed” in all PCC rules for non 3GPP PS Data Off Exempt Services and not change the Gate status in PCC rules for the 3GPP PS Data Off Exempt Services. If the Gate status is set to “closed” for a PCC rule, the related downlink service data flow shall be prevented at the PGW/PCEF.

· If the UE’s 3GPP PS Data Off status is deactivated, PGW/PCEF will set Gate status in the PCC rules to “open”, in which the Gate status was set to “Closed” when the 3GPP PS Data Off status was set to “activated” previously.
PCRF:

PCRF needs to indicate in the enhanced PCC rule whether it is for3GPP PS Data Off Exempt Service.
X.Y.3 Evaluation

* * * End of Change * * * *
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