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Abstract of the contribution: This paper proposes a new solution for Key Issue 3 for the case there is no requirement to block the downlink packets for LBO non-exempted APNs when PS Data Off is activated, without impact to the VPLMN for early deployments. The solution proposed for inclusion in TR 23.702 is the solution 2 discussed in S2-165552.

Proposal

It is proposed to include the solution 2 discussed in S2-165552 in TR 23.701 as follows: 
FIRST CHANGE
6.3.x
Solution 3.x: Solution using PCO for carrying PS Data Off UE status avoiding VPLMN impacts for early deployments
6.3.x.1
Description
The solution is based on the following principles:

-
The HSS is configured with the list of "Exempted APNs" (EA) and associated "Packet Filtering Information" (PFI)" for the Packet Core to only allow exempted Packet Core services when PS Data Off is activated. Exempted APNs can be totally exempted, in which case, the Packet Filtering Information is not present, or partially exempted APN, in which case the Packet Filtering info is present and characterizes the IP flows which are exempted from PS Data Off. This is similar to solution 3.4.

-
If 3GPP PS Data Off is activated, the UE prevents sending of uplink data which are for non-SIP based services other than the non-SIP based 3GPP PS Data Off Exempted Services, based on the received list of Data Off Exempted Services.
-
The HSS can determine if a VPLMN has been upgraded to support PS Data Off feature or not either by configuration or by signalling the support of Data Off feature using the Supported-Features AVP  specified in TS 29.272 clause 7.1.9. This is left to stage 3 decision.The UE provides its PS Data Off status using new specific values of the PCO to indicate whether PS Data Off is activated or deactivated. This is described in clause xx.
-
For early deployments where VPLMNs are not upgraded, 

-
The PGWs in the VPLMN will ignore these new PCO values and hence will not block downlink packets. It is not seen as an issue as long as the UE does not send uplink packets on that APN. For this to work, it is necessary that the UE is not configured with partially exempted APNs (i.e. with Filters) for Local Break Out but ONLY with a list of totally exempted APNs;

-
Home routed APNs can be partially exempted (APN/Filters) as the PGW and/or PCRF in the HPLMN can be configured with corresponding PCC rules. A possible restriction is that all APN/Filters shall be the same whatever the VPLMN the UE is registered; 

-
It is also possible to configure the HSS to ONLY include the well-known IMS APN as possible LBO APN (i.e. with the "VPLM-dynamic-address-allowed" AVP set to one). That would be a permanent restriction for the UEs, but might be acceptable for an operator.
-
For deployments satisfying all PS Data Off SA1 requirements (in particular the access to LBO services), 

-
During the Attach/TAU procedures, and when the list of APNs/Filters has been changed by the operator, the HSS provides the MME/SGSN with the list of exempted APNs (with Filters for the partially exempted APNs) to be used when PS Data Off is activated, as well as the regular list of allowed APNs to be used when Data Off is not activated as described in solution 3.4.

-
One difference with solution 3.4 is that the PS Data Off UE status is not coming from the MME but directly from the UE using PCO. 

-
The other difference with solution 3.4 is that, because the MME/SGSN is not aware of the PS Data Off UE status, it will have to provide a flag indicating whether the APN for the particular PDN connection being established is exempted or not when the PS Data Off feature is activated, and it will be up to the PGW to control the access to the APNs when PS Data Off is activated i.e. accepting/rejecting/releasing the UE requested PDN Connectivity as well as applying appropriate PCC rules.

6.3.x.2
Impacts on existing nodes and functionality
HSS
· early deployments (without impacts to the VPLMN): no impact;
· deployments satisfying all GSMA/SA1 requirements: The HSS shall be able to detect if the VPLMN supports the PS Data Off feature or not. The HSS shall be able to be configured with list of "Exempted APNs" (EA) and associated "Packet Filtering Information" (PFI)", and to send it to the MME/SGSN.
MME/SGSN

· early deployments (without impacts to the VPLMN): no impact.

· deployments satisfying all GSMA/SA1 requirements: The MME/SGSN shall be able to handle the PS Data Off UE status received from the HSS. and to handle the list of "Exempted APNs" (EA) and associated "Packet Filtering Information" (PFI)" sent by the HSS. For partially exempted APNs, the MME/SGSN shall send the PFI via CSR/MBR to the PGW.

PGW/PCRF in the VPLMN (LBO)

· early deployments (without impacts to the VPLMN): no impact;

· deployments satisfying all GSMA/SA1 requirements: the PGW shall be able to handle the PCO received from the UE carrying PS Data Off status. The PGW/PCRF shall be able to handle the list of "Exempted APNs" (EA) and associated "Packet Filtering Information" (PFI)" sent by the MME/SGSN. It shall also be able to provide the CDRs and OCS with the PS Data Off UE status.
PGW/PCRF in the HPLMN (Home Routed)

· early deployments (without impacts to the VPLMN): no impact; 

· deployments satisfying all GSMA/SA1 requirements: if for charging purposes it is required to indicate whether PS Data Off is activated in the CDRs (for ofline charging) or to OCS (for online charging), the PS Data Off UE status can be directly sent from the UE to the PDN GW using PCO. Inclusion of the PS Data Off UE Status in the Create Session Response and in the Modify Bearer Response for allowing SGW to provide it in the CDRs for inter-operator accounting.

SGW

· early deployments (without impacts to the VPLMN): no impact;

· deployments satisfying all GSMA/SA1 requirements: Handling of PS Data Off UE Status received from the PDN GW in the Create Session Response and in the Modify Bearer Response and adding it in the CDRs for inter-operator accounting.
6.3.4.3
Solution Evaluation

Editor's note:
Use this section for evaluation at solution level. Evaluation at key issue level is done in a separate clause.
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