SA WG2 Temporary Document

Page 4

SA WG2 Meeting #S2-116BIS
S2-164508
29 August - 2 September 2016, Sanya, P.R China
(revision of S2-163382)
Source:
Huawei, HiSilicon, Intel
Title:
Discussion on downlink traffic handling in EPC
Document for:
Discussion / Approval
Agenda Item:
6.14
Work Item:
FS_PS_DATA_OFF / Rel-14
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) UE can know its own 3GPP PS Data Off feature status and can report its status to network e.g. 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 UE point of view.

(2) Accordingly, PGW have to differentiate the traffic from the one due to 3GPP PS Data Off Exempt from the one e.g. due to OTT servers and then decide whether or not to prevent the downlink traffic. 
2. Discussion
As the root problem for 3GPP PS Data Off feature is how to charge the user correctly to avoid user complaint. Therefore we would first to analyse the problem in different scenarios from user charging point of view.
For the traffic due to operator network management
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Figure 1. Router solicitation and router advertisement due to operator network management
Question 1: 

Regardless of PS Data Off activation, anyway 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.
Whether or not the user should be charged regardless of PS data off activation?
Observation 1: 

The core network element (i.e. PGW) is aware of these traffic and should not prevent 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 PS data off activation.
Considering the PGW should know these kind of traffic, it seems this problem should be resolved easily as it is due to operator network management.
For IMS registered UE with Data off activation
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Figure 2. 3GPP PS Data Off Exempt Services is utilized
Question 2: 

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. 

Whether or not user should be charged during the period of PS data off activation? 
Observation 2: 
As shown in above figure 2, three could be three kinds of traffic i.e. A, B and C:
· 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.
· The traffic B is from e.g. OTT servers and should not be charged. 
However, it will be rather difficult for 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 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.
· The traffic C is due to operator network management and should not be charged, which should be easily revolved based on the discussion in question 1.
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Figure 3. 3GPP PS Data Off Exempt Services is not utilized
Question 3: 

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.

Whether or not user should be charged during the period of PS data off activation? 
Observation 3: 

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 
· Either the traffic B (e.g. due to OTT servers) or the traffic C (e.g. due to operator network management) should not be charged as user clearly know he/she never utilize any operator services i.e. the user is very easy to differentiate the traffic between traffic A from the traffic B/C).
Proposal

Based on above discussion, it seems beneficial to inform the billing system about the 3GPP PS Data Off statuts especially in case of non-roaming case:
1) During the period of PS data off activation, by deploying the PCC based solutions, PGW tries its best to prevent the downlink packet that does not belong to PS Data Off Exempt Services. 
2) PGW informs the billing system about the 3GPP PS Data Off statuts e.g. adding PS Data off status in CDR and/or Credit Control Request message 
3) The user could still complain wrong charging during the period of PS data off activation as:

a) PGW could fail to prevent all the downlink packet that does not belong to PS Data Off Exempt Services. 

b) Or, PGW could delivers all the downlink packet as PCC based solutions are not deployed in network at all e.g. in case of non-roaming without inter-operator charging issue.

4) With 3GPP PS Data Off statuts, the billing system can double-check whether the user utilizes PS Data Off Exempt Service and then decide whether to upcharge the user accordingly.
Please note, based on operator policy, the operator could provide user with some free data volume e.g. 5M for the period of PS data off activation in order to avoid user complaining.
It is proposed to discuss the questions listed above and add the following into TR 23.xyz.
* * * Start of First Change * * * *

6
Solutions
6.y
Solution y: Billing system based solution
6.y.1
Solution Description

This solution addresses the key issue # 3.
It seems beneficial to inform the billing system about the 3GPP PS Data Off statuts especially in case of non-roaming case:

1) During the period of PS data off activation, PGW tries its best to prevent the downlink packet that does not belong to PS Data Off Exempt Services e.g. by deploying the PCC based solutions documented in TR. 
2) PGW informs the billing system about the 3GPP PS Data Off statuts e.g. adding PS Data off status in CDR and/or Credit Control Request message 

3) The user could still complain wrong charging during the period of PS data off activation as:

a) PGW could fail to prevent all the downlink packet that does not belong to PS Data Off Exempt Services. 

b) Or, PGW could delivers all the downlink packet as PCC based solutions are not deployed in network at all e.g. in case of non-roaming without inter-operator charging issue.

4) With 3GPP PS Data Off statuts, the billing system can double-check whether the user utilizes PS Data Off Exempt Service and then decide whether to charge the user accordingly.
Please note, based on operator policy, the operator could provide user with some free data volume e.g. 5M for the period of PS data off activation in order to avoid user complaining.
6.y.2
Impacts on existing nodes and functionality
PGW informs the billing system about PS Data off status in CDR or Credit Control Request message.
6.y.3
Solution evaluation
This solution is complementary to PCC based solution, which allows billing system to double-check e.g. whether PS data off is really activated if user complains about wrong charging of the period of PS data off 
Also, this solution can also be deployed without PCC based solution e.g. in case of non-roaming without inter-operator charging.
* * * End of Change * * * *
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