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Introduction

Proposal

It is proposed to agree the following changes into TR 23.702.

* * * Start of Change * * * *

6.4
Solutions for Key Issue 4 
6.4.1
Solution 4.1: Support for per service control of SIP messages for SIP based services which are not 3GPP PS Data Off Exempt Services in roaming (LBO and roaming with no IMS roaming interfaces) and non-roaming cases

6.4.1.1
Description

. 

6.4.1.1.1
3GPP PS Data Off Feature Activated - Enforcement on UE-originating SIP requests

If 3GPP PS Data Off is activated:

a)
the UE prevents sending of UE-originating SIP requests which are for services other than the SIP based 3GPP PS Data Off Exempt Services configured in the management object dedicated to that

b)
the UE prevents sending of SDP offers and SDP answers with media streams for the media types other than those related to the SIP based 3GPP PS Data Off Exempt Services configured in the management object dedicated to that.

Furthermore, if the 3GPP PS Data Off is activated:

a)
if the UE is configured with at least one SIP based 3GPP PS Data Off Exempt Service and the UE wants to be registered with IMS, the UE sends a (re-)REGISTER request via a IMS PDN. In the (re-)REGISTER request, the UE:

1)
indicates support of the SIP based 3GPP PS Data Off Exempt Services only; and

2)
indicates that 3GPP PS Data Off is activated. 


If (re-)REGISTER request indicates that 3GPP PS Data Off is activated, the S-CSCF serving the UE rejects UE-terminating SIP requests for services other than the 3GPP PS Data Off Exempt Services.

b)
if the UE is configured with at least one SIP based 3GPP PS Data Off Exempt Service and the UE is already registered in IMS, the UE sends a re-REGISTER request with an indication that 3GPP PS Data Off is activated.

c)
if the UE is not configured with at least one SIP based 3GPP PS Data Off Exempt Service, the UE deregisters from IMS and releases the IMS PDN connection.

6.4.1.1.2
3GPP PS Data Off Feature Activated – Network Enforcement 

For terminating SIP requests to a UE, the IMS domain, and specifically the S-CSCF, shall ensure that only SIP packets for SIP based services which are part of the the SIP based 3GPP PS Data Off Exempt Services are permitted.

6.4.1.1.3
3GPP PS Data Off Feature De-activated 

If the 3GPP PS Data Off  is de-ctivated, the UE sends a (re)-REGISTER request with an indication that 3GPP PS Data Off is de-activated if the UE is already registered in IMS. The S-CSCF shall also cease network enforcement for terminating requests to the UE.
6.4.1.1.4
CSCF Configuration with IMS Data Off exempt Services  

It is proposed that the CSCF shall support being configured with at minimum, the following list of IMS services that can be Data Off exempt when the 3GPP PS Data Off feature is activated for a UE on a per PLMN, with whom there is a roaming agreement  basis:

-
MMTel Voice 

-
SMS over IMS

-
USSD over IMS (USSI)

-
MMTel Video

-
Any IMS Service identified by an IMS communication service identifier;
6.4.1.1.5
Handling of ongoing sessions during 3GPP PS Data Off Feature Activation  

If the UE initiates a 3GPP PS Data Off feature activation change mid-session, then the UE/network shall tear down all ongoing sessions for SIP based 3GPP PS Data Off non-exempt services. This will result in the removal of all corresponding rules in the P-GW per existing procedures
Editor’s Note: It is FFS on how to control the downlink media traffic of SIP based services in EPC for both IMS-APN (e.g. IMS based services) and other APN (e.g., RCS based services).
6.4.1.2
Impacts on existing nodes and functionality
The following nodes are impacted:

UE: 

Verification of SIP originating requests to enforce the  list of IMS services received in the management object from HPLMN.

S-CSCF:

Verification of SIP requests for terminating scenarios to enforce the list of configured IMS services that are data exempt

6.4.1.3
Solution Evaluation

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

6.4.2
Solution 4.2 for Key Issue 4 – Support for per service control of SIP messages for SIP based services which are not 3GPP PS Data Off Exempt Services in roaming (LBO and roaming with no IMS roaming interfaces) and non-roaming cases

6.4.2.1
Description

.

6.4.2.1.1
3GPP PS Data Off Feature Activated - Enforcement on UE-originating SIP requests

If 3GPP PS Data Off is activated:

a)
the UE prevents sending of UE-originating SIP requests which are for services other than the SIP based 3GPP PS Data Off Exempt Services configured in the management object dedicated to that

b)
the UE prevents sending of SDP offers and SDP answers with media streams for the media types other than those related to the SIP based 3GPP PS Data Off Exempt Services configured in the management object dedicated to that.

Furthermore, if the 3GPP PS Data Off is activated:

a)
if the UE is configured with at least one SIP based 3GPP PS Data Off Exempt Service and the UE wants to be registered with IMS, the UE sends a (re-)REGISTER request via a IMS PDN. In the (re-)REGISTER request, the UE:

1)
indicates support of the SIP based 3GPP PS Data Off Exempt Services only; and

2)
indicates that 3GPP PS Data Off is activated. 


If (re-)REGISTER request indicates that 3GPP PS Data Off is activated, the 3GPP PS Data Off  is active shall trigger a 3rd party registration to an Application Server (AS)S-CSCF . The AS serving the UE rejects UE-terminating SIP requests for services other than the 3GPP PS Data Off Exempt Services.  

b)
if the UE is configured with at least one SIP based 3GPP PS Data Off Exempt Service and the UE is already registered in IMS, the UE sends a re-REGISTER request with an indication that 3GPP PS Data Off is activated.

c)
if the UE is not configured with at least one SIP based 3GPP PS Data Off Exempt Service, the UE deregisters from IMS and releases the IMS PDN connection.

6.4.2.1.2
3GPP PS Data Off Feature Activated – Network Enforcement 

For terminating SIP requests to a UE, the IMS domain, and specifically the S-CSCFan Application Server (AS), shall ensure that only SIP packets for SIP based services which are part of the the SIP based 3GPP PS Data Off Exempt Services are permitted.

6.4.2.1.3
3GPP PS Data Off Feature De-activated 

If the 3GPP PS Data Off  is de-ctivated, the UE sends a (re)-REGISTER request with an indication that 3GPP PS Data Off is de-activated if the UE is already registered in IMS. The S-CSCFAS shall also cease network enforcement for terminating requests to the UE.

Editor's Note:
The S-CSCF configuration with the list of 3GPP PS Data Exempt Services when 3GPP PS Data Off feature is activated is FFS.

Editor's Note:
The exact behaviour when 3GPP Dataoff   is activated mid-SIP session is FFS.

6.4.2.1.4
Application Server configuration with IMS Data Off exempt Services  

See solution 6.5 and solution 6.4.x (Solution 4.X: Support for non Data Off Exempt Services SIP based services using the HSS as per VPLMN database) for 2 possible solutions.
Editor’s Note: It is FFS on how to control the downlink media traffic of SIP based services in EPC for both IMS-APN (e.g. IMS based services) and other APN (e.g., RCS based services).
6.4.2.2
Impacts on existing nodes and functionality

See section 6.5.2 for UE impacts only.

6.4.2.3
Solution Evaluation

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

6.4.3
Solution 4.3: Control of SIP based PS Data Off Exempted services using the HSS 

6.4.3.1
Description

6.4.3.1.1
PS Data Off network configuration

Informing the S-CSCF of the list of "exempted IMS services when PS Data Off" per VPLMN

Instead of configuring all the S-CSCF on the list of exempted IMS services per VPLMN, the S-CSCF is informed by the HSS on the "list of exempted IMS services" (e.g. MMTEL voice, MMTEL video, SMS over IMS, etc) only for the VPLMN is the UE is currently registered to. This allows to have all PS Data Off exempted services configured in a single place. The list of "exempted IMS services when PS Data Off" can be a list of ICSI's (IMS Communication Service Identifier) or any other identification.

· Informing the S-CSCF on a change of the list of IMS exempted services for IMS registered UEs: This is done for IMS registered UEs using e.g. the Cx-Update_Subscr_Data (Push-Profile-Request) message via adding "list of exempted IMS services". See TS 29.228 annex A.2

· Informing the S-CSCF on the list of IMS exempted services at IMS registration: This is done during IMS registration by using e.g. the Server-Assignment-Answer message in which the "list of exempted IMS services" parameter has been added.

6.4.3.1.2
PS Data Off UE configuration and enforcement

As described in solution 2.3 for Key Issue 2, the HSS sends the list of IMS exempted services within the "list of Data Off Exempted Services" (DOES), as it can be translated into a readable message for the user.
This information is transparent to (not interpreted by) the Packet Core Network Serving Node. When received by the UE, the UE stores it and – in the case of PS Data-Off activated – blocks all PS services except the ones in that list (e.g. MMTel Voice, SMS over IMS, Device Management over PS).   
6.4.3.1.4
PS Data Off network enforcement in case of multiple IMS registration

For terminating SIP requests to a UE, the IMS domain shall ensure that only SIP packets for SIP based services which are part of the the SIP based 3GPP PS Data Off Exempt Services are permitted.

When S-CSCF receives the “PS Data-Off" parameter as described above, it can also inform Terminating Access Domain Selection (T-ADS) function in the SCC AS of these parameter via 3rd party registration over ISC interface. T-ADS, as defined in TS 23.292 [x], is used for selecting the appropriate terminating access (PS or CS) for delivering the call. Allowing T-ADS to receive a list of "allowed IMS services when PS Data Off" can improve the delivery logic, i.e, T-ADS  will not attempt to deliver the call to 3GPP PS domain and instead attempts delivery over CS domain or to IPCAN over WLAN access because “Data off” service does not allow UE to use 3GPP PS RAT for the type of service being requested.
Editor’s Note: It is FFS on how to control the downlink media traffic of SIP based services in EPC for both IMS-APN (e.g. IMS based services) and other APN (e.g., RCS based services).
6.4.3.2
Impacts on existing nodes and functionality
Editor's Note:
Capture impacts on existing 3GPP nodes and Functional elements (e.g. UE, MME, eNB, S-GW, P-GW, P-CSCF etc.).

6.4.3.3
Solution Evaluation

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

6.4.4
Solution 4.4: HSS based solution to inform IMS the 3GPP Data Off status

6.4.4.1
Description

The S-CSCF is configured with the list of 3GPP PS Data Exempt Services, i.e. it is the same to all the UE. Or the list of 3GPP PS Data Exempt Services is part of subscription. The S-CSCF gets it in the IMS registration procedure.
When the UE activate the 3GPP PS Data Off, the MME knows the status according to the solution in the 6.1.1 and 6.1.2.

MME sends the Location Update or Notify to HSS with the 3GPP PS Data Off status.
If the UE is not IMS registered, the 3GPP PS Data Off status will be sent to S-CSCF in IMS registration procedure.

If the UE is IMS registered, the HSS push the 3GPP PS Data Off status to the S-CSCF.
When the UE de-activate the 3GPP PS Data Off, the procedure is similar with activated procedure. The only difference is the 3GPP Data Off status value.
Editor’s Note: It is FFS on how to control the downlink media traffic of SIP based services in EPC for both IMS-APN (e.g. IMS based services) and other APN (e.g., RCS based services).
6.4.4.2
Impacts on existing nodes and functionality
MME:

MME needs to sends the 3GPP PS Data Off status to HSS.
HSS:

HSS pushs the 3GPP PS Data Off status to S-CSCF.

6.4.4.3
Solution Evaluation

Editor's Note: Use this section for evaluation at solution level. Evaluation at key issue level is done in a separate clause.
6.4.5
Solution 4.5: Network part Solution for Key Issue 4 – T-ADS based solution in MT

6.4.5.1
Description

This solution focuses on the network part in the mobile terminating. 

The S-CSCF is configured with the list of 3GPP PS Data Exempt Services, i.e. it is the same to all the UE. Or the list of 3GPP PS Data Exempt Services is part of subscription. The S-CSCF gets it in the IMS registration procedure.
When the UE activate the 3GPP PS Data Off, the MME knows the status according to the solution in the 6.1.1 and 6.1.2.

For mobile terminating, the SCC AS gets the 3GPP PS Data Off status from the T-ADS procedure. The SCC AS forwards the SIP request to S-CSCF with 3GPP PS Data Off status. The S-CSCF check the status and determine whether send the SIP request to the UE according to 3GPP PS Data Off Exempt Services.
When the UE de-activate the 3GPP PS Data Off, the similar procedure is applied. When the S-CSCF gets the 3GPP PS Data Off status, it stop the check for 3GPP PS Data Off Exempt Services.
6.4.5.1.1
3GPP PS Data Off Feature Activated Procedure
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Figure 6.4.5.1.1-1: S-CSCF gets the status in T-ADS

In the step 1, the UE activates the 3GPP Data Off.

In the step 2 and 3, the S-CSCF forward the SIP request to SCC AS according to the iFC.

In the step 4 to 7, the SCC AS gets the 3GPP Data Off status via T-ADS procedure.

In the step 8, the SCC AS forward the SIP request to S-CSCF with the 3GPP Data Off status.

In the step 9, the S-CSCF determines if blocking the SIP request.

6.4.5.1.2
3GPP PS Data Off Feature De-Activated Procedure

The procedure is similar with Activated Procedure in the 6.4.5.1.1. The difference is the 3GPP Data Off status value.

Editor’s Note: It is FFS on how to control the downlink media traffic of SIP based services in EPC for both IMS-APN (e.g. IMS based services) and other APN (e.g., RCS based services).
6.4.5.2
Impacts on existing nodes and functionality
MME:

MME needs to response the 3GPP PS Data Off status in the T-ADS procedure.
HSS:

HSS forwards the retrieved 3GPP PS Data Off status to SCC AS in the T-ADS procedure.

SCC AS:

SCC AS forwards the 3GPP PS Data Off status to S-CSCF.

S-CSCF:

S-CSCF checks whether block the SIP request to UE according to the UE 3GPP PS Data Off status and the list of 3GPP PS Data Exempt Services.
6.4.5.3
Solution Evaluation

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

6.4.6
Solution 4.6: Key Issue 4 - Network Enforcement of 3GPP PS Data Off IMS Voice and Video Sessions

6.4.6.0
General

The solutions below assume that he HSS is provisioned with a list of 3GPP Data Off exempt services and contains the 3GPP PS Data Off status (active or deactive).  The solutions are for Voice and Video services only.

6.4.6.1
New Voice and Video Sessions
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Figure 6.4.6.1-1: Network Enforcement of New Voice and Video Sessions for 3GPP PS Data Off
1)
S-CSCF receives a SIP INVITE, based on filter criteria determines that the SIP INVITE needs to be routed to a 3GPP PS Data Off Application Server.

NOTE 1:
The S-CSCF could have received filter criteria that describes that specific services e.g. none 3GPP PS Data Off Exempt Services need to be sent to the AS to determine how to be handled.

NOTE 2:
The 3GPP PS Data Off Application Server could be the SCC AS.

2)
The 3GPP PS Data Off AS receives the SIP INVITE.

3)
The 3GPP PS Data Off AS sends a Sh query to the HSS containing a description of the service and the R-URI received in the SIP INVITE.

NOTE 3:
The service description could be the SIP METHOD, ICSI, SDP information etc

3a)
Optionally the HSS may obtain an up to date location information and of state information from CS domain using Any Time Interrogation procedures defined in 3GPP TS 23.078 [y].

4)
Based on the:

i)
The location of the UE associated with the UE which can be determined e.g. by stored MSC, SGSN, MME number etc, 

ii)
the service description received in the Sh query in step 3); and 

iii)
which services are provisioned as 3GPP PS Data Off Exempt Services against the R-URI received in step 3) 

the HSS sends an Sh response indicating: 

a) if the service is allowed or not over PS; or

b) if the service should be routed over the CS domain.

NOTE 4:
An allowed service could be a downgraded service e.g. Video may not be allowed but Voice is.

5)
The 3GPP PS Data Off AS modifies the SIP INVITE so that the service can be routed 

i)
Over PS domain if the service has been downgraded; or

ii)
over the CS domain.

5a)
If the HSS indicated that the service is not allowed over PS and 3GPP PS Data Off AS decides to reject the service request, the AS Sends a SIP reject.

6.4.6.2
Existing Voice and Video Sessions
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 Figure 6.4.6.2-1: Network Enforcement of Existing Voice and Video Sessions for 3GPP PS Data Off
1)
S-CSCF receives a SIP INVITE

2)
AS receives a SIP INVITE

3)
AS sends an Sh Notification request requesting to receive a notification if 3GPP PS Data off is activated for the URI received in the R-URI of the SIP INVITE.

4)
AS continues to dialogue set-up.
5)
A dialogue is ongoing

6)
HSS receives a 3GPP PS Data off activation;  
7)
HSS sends a Sh Notification indicating 3GPP PS Data off has been activated for a Public User Identity;

8)
If there is an existing dialogue over PS for the Public User Identity identified in step 7), the AS sends a Sh query to the HSS containing a description of the dialogue that is ongoing in step 5) and the R-URI received in the SIP INVITE associated with that ongoing dialogue in step 5).

NOTE 1:
The service description could be the SIP METHOD, ICSI, SDP information etc

If no PS dialogue exists the rest of the steps are skipped.

9)
Based on the:

i)
The location of the UE associated with the UE which can be determined e.g. by stored MSC, SGSN, MME number, 

ii)
the service description received in the Sh query; and 

iii)
which services are 3GPP PS Data Off Exempt Services 

the HSS sends an Sh response indicating if the service is allowed or should be terminated.

10a)

A dialogue termination is sent to the terminating Party;

10b)
A dialogue terminated is sent to the originating party.
Editor’s Note: It is FFS on how to control the downlink media traffic of SIP based services in EPC for both IMS-APN (e.g. IMS based services) and other APN (e.g., RCS based services).
6.4.6.2
Impacts on existing nodes and functionality

The HSS and Application server are impacted.

HSS needs to be provisioned with which services are 3GPP PS Data Off Exempt Services and the ability to

a) send an Sh push message indication 3GPP PS Data Off has been activated for a specific user; and

b) receive a service description from the AS and provide back to the AS if the service should be routed over PS, downgraded over PS e.g. Video to Voice or reject,

The application server needs to be able to 

a) receive an Sh push message indication 3GPP PS Data Off has been activated for a specific user; and

b) send a service description for a Public User Identity and receive back from the HSS if the service should be routed over PS, downgraded over PS (e.g. Video to Voice) or reject,

6.4.6.3
Solution Evaluation
Has no impact on VPLMN, only impacts HSS and AS.  Can be used with other solutions in the TR that provide 3GPP PS Data Off notifications to the HSS.  Leverages procedures that are already performed for TADS functionality where by TADs queries the HSS for information.  

Other solutions impact S-CSCF and also propose to use procedures that are designed to transport static user information and not dynamic which 3GPP PS Data Off indicator is.
* * * End of Change * * * *
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