1

SA WG2 Meeting #123
S2-176910
23 - 27 Oct 2017, Ljubljana, Slovenia
(revision of S2-17xxxx)
Source:
Ericsson
Title:
Handling of Different 3GP PS Data Off Capability in the UE and in the Network 
Document for:
Discussion and Approval
Agenda item:
6.13
Work Item / Release:
PS_DATA_OFF2 /Rel-15

Abstract of the contribution: This document investigates solutions to deal with unsynchronized list of 3GPP Data Off Exempt Services between the UE and the Network and proposes a way forward.
1. Introduction 

TS22.011 v14.6.0 has the following requirement on the 3GPP PS Data Off Exempt Service:
Each of the following operator services shall be configurable by the HPLMN operator 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

-
Management of USIM files over PS (e.g. via Bearer Independent Protocol); and

-
IMS Supplementary Service configuration via the Ut interface using XCAP.
3GPP PS Data Off may be activated based on roaming status, and the HPLMN may configure up to two sets of 3GPP PS Data Off Exempt Services for its subscribers: one is used when in HPLMN and another when roaming.

In 3GPP Rel-14, both UE and network (i.e. EPC and IMS core) support one list of 3GPP PS Data Off Exempt Services. 
In 3GPP Rel-15, the function is enhanced to enable the UE and the network to be provisioned with up to two lists of 3GPP PS Data Off Exempt Services.
However, during SA2#122bis meeting, questions were raised whether the network should differentiate Rel-14 compliant UEs vs Rel-15 compliant UEs to decide the list of 3GPP Data Off Exempt Services (DOES) to enforce in the network. Furthermore, it was not clear how to deal with unsynchronised lists (network vs the UE) due to potential changes to the list of 3GPP PS Data Off Exempt services and the lack of real-time updates in UEs.

 The investigation below addresses these issues and propose a way forward.
2. Discussion

2.1 Issue #1: Unsynchronized Lists due to different Data Off capabilities (3GPP Releases)
When Rel-15 UE becomes available in the market, or the operator’s network is in the process of being upgraded to Rel-15, there can be different combinations of UE and NW Data Off capability & configured lists, as shown in the table below.
Table 1 Combinations of UE and NW DO capability 
	UE capability &configuration
	Network capability & configuration
	Consistency between 3GPP DOES List(s) in UE and NW

	Rel-14, only one list
	Rel-14, only one list
	Consistent

	Rel-14, only one list
	Rel-15, two lists
	Inconsistent

	Rel-15 two lists 
	Rel-15, two lists
	Consistent

	Rel-15, two lists
	Rel-14, only one list
	Inconsistent


When the UE and the network enforces different lists of 3GPP Data Off Exempt Services, one of the following two scenarios is expected:
Scenario-1 A 3GPP Data Off Exempt Service is exempted in the UE but NOT exempted in the network

Scenario-2 A 3GPP Data Off Exempt Service is NOT exempted in the UE but exempted in the network.

Observation 1 For Scenario-1, the UL packets for the 3GPP DOES will be able to reach the application server, however the DL packets from the server will not be allowed by the network, and consequently, the user will not be able to use a service but may be charged for the UL packets.

For Scenario-2, no issue is foreseen for services that are initiated by the UE, and if the service is not allowed by the UE, the user will not be able to start the service therefore no DL packets will be received in the network. For PUSH service, refer to chapter 2.5.
2.2 Issue #2: Unsynchronized Services in the list Enforced by the UE and Network 
Even if the UE and network have the same UE 3GPP Data Off capability (i.e. they both belong to the same release), and the same number of list(s) is configured in the UE and the Network, there is no guarantee that the list of services in the UE and the network can be synchronized at all times; consequently it is still possible that the services enforced in the UE and the services enforced in the network are different due to lack of real-time update in case there are changes in any list(s), meaning that the same scenarios and same consequence as in chapter 2.1 could happen.
2.3 Discussion on Issue#1: Unsynchronized Lists due to different Data Off capabilities (3GPP Releases)
Two solutions are discussed below to address Issue#1:

Solution-1 Introduce a new indication for Rel-15 Data Off capability. This new indication is sent from Rel-15 UE to the network to enable the network to enforce the appropriate list, hence: 
For Rel-15 UE, the network enforces one of the two lists below, if configured:
If not roaming, the network enforces the 3GPP DOES from a list for home users. 

If roaming, the network enforces the 3GPP DOES from a list for outbound roamers

For Rel-14 UE, the network enforces the only list it is configured with.  
Solution-2 The network controls the packets in uplink direction in addition to the downlink, without introducing additional Rel-15 Data Off capability
With this solution, the UE can avoid being charged for a non-used service as depicted in Scenario-1 without new requirement in post-processing system. 

Note that in roaming case, this solution could result in revenue leakage at home operator, because the home operator may be charged by the VPLMN for the UL packets that have traversed the visiting network but the home operator cannot bill the end user as the packets are barred in HPLMN. 
2.4 Discussion on Issue2: Unsynchronized Services in the list held by the UE and Network
For Issue#2, as the UE and network have the same UE 3GPP Data Off capability, Solution-1 in chapter 2.3 cannot help, while Solution-2 in chapter 2.3 avoids Observation 1 related to Scenario-1. 
2.5 PUSH Services 

PUSH services don’t impact the above discussion. If Data Off is activated in the UE before PDN connection establishment, then the user won’t see any difference regardless of where the PUSH service is not exempted. If Data Off is activated in the UE after PDN connection establishment, and if the PUSH service is exempted in the network but not in the UE, then in this case, it is up to the UE implementation to drop the packets or handle them differently. 
Hence, PUSH services don’t change the above analysis of either issue#1 or issue#2
2.6 Evaluation of Solution-1 and Solution-2 

	Solution-1 Introduced a new indication for Rel-15 Data Off capability
	Solution-2 The network controls the packets also in uplink direction in addition to the downlink without introducing additional Rel-15 Data Off capability

	Pros:


	Pros:

· No additional impact on UE

· Minor impact on network

· Issue#2 is also addressed

	Cons: 

· Additional UE impact

· Additional network impact (PGW, PCRF)

· Issue#2 is not addressed, thus bad end user experience that the service is charged but cannot be used 
	Cons:

·  Possibly unfriendly user experience why a service is not working when blocked by network (the service is not charged though)


3. Proposal

Proposal 1 The network controls the packets also in uplink direction in addition to the downlink direction.
Proposal 2: It’s proposed NOT to introduce any additional Rel-15 Data Off capability in the UE to indicate which version of the feature it is (i.e. whether it is Rel-15 PS Data Off). 
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