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Abstract of the contribution: This paper is to trigger discussion for how PGW to handle the downlink traffic that is not related to 3GPP PS Data Off Exempt Services to avoid the user complaint.
1. Introduction
When the 3GPP PS Data Off feature is activated:

(1) The UE can know its own 3GPP PS Data Off feature status and can report its status to network, e.g. to the PGW. Also, it can decide whether to prevent sending uplink traffic for the 3GPP PS Data Off services and there is no big problem from the UE point of view.

(2) Accordingly, the PGW has to differentiate the traffic due to 3GPP PS Data Off Exempt from the one, e.g., due to OTT servers and then decide whether or not to block the downlink traffic. It seems that it is not easy for the PGW to implement this and we would like to discuss its behaviour here.
Please note this is only required for Non-IMS APN as the IMS services over IMS APN shall belong to 3GPP PS Data Off Exempt Services and therefore shall not be blocked.
2. Discussion
The root problem for 3GPP PS Data Off feature is how to charge the user correctly to avoid user complaint. Therefore we would first like to analyse the problem in different scenarios from user charging point of view.

2.1 Traffic due to operator network management

[image: image1.emf]UE SGW PGW

Charging

System

External Server –

Application Server

Data “off”

PGW sends traffic info to Charging System

PGW sends traffic info to Charging System

    ICMP_IPV6-Router Solicitation

    ICMP_IPV6-Router Advertisement

External Server – 

OTT Server 


Figure 1. Router solicitation and router advertisement due to operator network management
Regardless of the PS Data Off activation, there will be some specific traffic, e.g. router solicitation and router advertisement as shown in Figure 1, which is usually due to operator network management and has nothing to do with any user services, e.g., IMS services.
Question 1: Should the user be charged for, e.g., router solicitation or router advertisement, regardless of PS data off activation?
The core network element (i.e. PGW) is aware of these traffic and should not block these traffic even in case PS Data Off is activated. However, these traffic shall not be charged as these traffic has nothing to do with user services. 

In other words, the charging issue due to these traffic should be resolved separately regardless of PS data off activation.

Observation 1: Considering that the PGW should be able to recognize this kind of traffic, the user should not be charged and also it seems this problem can be easily resolved via operator network management.
2.2 IMS registered User does utilize 3GPP PS Data Off Exempt Services over non-IMS APN
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Figure 2. 3GPP PS Data Off Exempt Services is utilized
During the period of PS data off activation, the user does utilize 3GPP PS Data Off Exempt Services over non-IMS APN (e.g. IMS Supplementary Service configuration via the Ut interface using XCAP) as shown in Figure 2, which results in some traffic anyway.

Additionally, there could be some downlink traffic from, e.g., OTT servers, and/or specific traffic due to operator network management, e.g., router solicitation and router advertisement. 

Question 2: Should the user be charged during the period of PS data off activation?
As shown in Figure 2 above, there could be three kinds of traffic: A, B and C.

Traffic A (3GPP PS Data Off Exempt Services)
The traffic A is due to 3GPP PS Data Off Exempt Services and should be charged accordingly as the user should pay for the services that he/she utilized.

Traffic B (OTT traffic)
The traffic B is from, e.g., OTT servers and should not be charged. 

However, it will be rather difficult for the PGW to differentiate the traffic A (i.e. due to 3GPP PS Data Off Exempt Services) from the traffic B (e.g. due to OTT servers), so it is worth investigating what will happen if the traffic B is charged:

· As it will be also very difficult for user to differentiate the traffic A from the traffic B, the user will probably not complain especially considering that:

· The data volume for traffic B should be rather low as the UE will not respond any downlink packet from OTT servers and consequently the associated sessions between OTT servers and the UE will be torn down very soon.
· The operator could provide the user with some free data volume e.g. 5M only if the user once activated PS Data Off feature and utilized 3GPP PS Data Off Exempt Services.

Traffic C (Operator network management)
The traffic C is due to operator network management and should not be charged, which could be easily revolved based on the discussion in question 1.
Observation 2: The user should be charged as Traffic Type A should be charged regardless whether there are Traffic Type B/C or not.
2.3 IMS registered User does not utilize 3GPP PS Data Off Exempt Services over non-IMS APN
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Figure 3. 3GPP PS Data Off Exempt Services is not utilized
Though the user does not utilize any PS Data Off Exempt Services over non-IMS APN, there could be some traffic either due to downlink packet from e.g. OTT servers or operator network management as shown in Figure 3.

Question 3: Should the user be charged for DL traffic due to OTT servers (Traffic Type B) or operator network management (Traffic Type C)? 
As shown in above Figure 3, three could be only two kinds of traffic i.e. traffic B and C:

· There is no traffic A as the user does not utilize any PS Data Off Exempt Services over non-IMS APN.
· Neither the traffic B (e.g. due to OTT servers) nor the traffic C (e.g. due to operator network management) should be charged as the user clearly know he/she never expect to utilize any operator services i.e. for the user is very easy to differentiate the traffic between traffic A from the traffic B/C).

Observation 3: The user should not be charged as neither Traffic Type B nor Traffic Type C should be charged.
3. Proposal

Based on above discussion, it seems there are two alternative solutions to avoid wrong user charging:
1) Option 1: TFT based Packet Data Controlling
During the period of PS data off activation, PGW configures the TFT(s) to only include packet filters related to 3GPP PS DATA OFF exempt services for the EPS bearer(s), so that the packet flows related to 3GPP PS DATA OFF exempt service are allowed to be transmitted, while the packet flows not related to the 3GPP PS DATA OFF exempt services are not allowed.
2) Option 2: CDR based Packet Data Controlling
It is not easy for PGW to differentiate the traffic due to 3GPP PS Data Off Exempt Services from other traffic (e.g. due to OTT servers) and therefore one alternative solution is that:
a) During the period of PS data off activation, PGW just delivers all the downlink packet rather than blocking any downlink packet.
b) PGW adds PS Data off indication in CDR and the billing system will charge user only if the user does utilize PS Data Off Exempt Services during the period of PS data off activation.
i. The billing system can check with the servers of PS Data Off Exempt Services whether the user utilizes PS Data Off Exempt Services.
ii. The operator could provide user with some free data volume e.g. 5M in case there are some downlink traffic from e.g. OTT servers.
It is proposed to discuss the questions listed above and add the following into TR 23.702.

* * * Start of First Change * * * *

6
Solutions
6.x
Solution x: TFT based Packet Data Controlling

6.x.1
Solution Description
During DATA OFF is activated in the UE, the PGW configures the TFT(s) to only include packet filters related to 3GPP PS DATA OFF exempt services for the EPS bearer(s), so that the packet flows related to 3GPP PS DATA OFF exempt service are allowed to be transmitted, while the packet flows not related to the 3GPP PS DATA OFF exempt services are not allowed:
1) For the default bearer, the PGW configures a TFT in which only includes packet filters related to 3GPP PS DATA OFF exempt services using Bearer Modification Procedure. In order to avoid packet flow not belonging to 3GPP PS DATA OFF exempt services transferring via default bearer, an UL/DL dummy packet filter is added to disallow any packet flows in case the TFT is empty for the default bearer.
2) For the dedicated bearer(s), 
a) The PGW deactivates the dedicated bearer(s) using Bearer Deactivation Procedure when the dedicated bearer(s) are not related to 3GPP PS DATA OFF exempt services. 

b) For the dedicated bearer(s) that are related to both 3GPP PS DATA OFF exempt services and non 3GPP PS Data Off Exempt Services:
i. The PGW deletes all packet filters not related to 3GPP PS DATA OFF exempt services in the TFT using Bearer Modification Procedure.
ii. Or PGW will set Gate status as “closed” in all PCC/ADC rules for non 3GPP PS Data Off Exempt Services and the related downlink service data flow shall be blocked at the PGW/PCEF.
6.x.2
Impacts on existing nodes and functionality
6.x.3
Solution evaluation
* * * Next Change * * * *
6.y
Solution y: CDR based Packet Data Controlling

6.y.1
Solution Description

It is not easy for PGW to differentiate the traffic due to 3GPP PS Data Off Exempt Services from the traffic (e.g. due to OTT servers) and therefore one alternative solution is that:
1) During the period of PS data off activation, PGW just delivers all the downlink packet rather than blocking any downlink packet.
2) PGW adds PS Data off indication in CDR and the billing system will charge user only when the user does utilize PS Data Off Exempt Services during the period of PS data off activation.
a) The billing system can check with the servers of PS Data Off Exempt Services whether the user utilizes PS Data Off Exempt Services, which is outside 3GPP scope and is up to implementation.

b) The operator could provide user with some free data volume e.g. 5M in case there are some downlink traffic from e.g. OTT servers.
6.y.2
Impacts on existing nodes and functionality
6.y.3
Solution evaluation
* * * End of Change * * * *
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