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Discussion
The current solution assumes that before you have managed to complete the handover, media can be sent over the default IMS signalling bearer. This is typically done during a very short period of time before the voice bearer has been established. 

On of the discussions brought up during the review of the CS to PS SRVCC solution have been if there is a need and if so how to prevent that the IMS signalling bearer can be used for sending voice traffic (or other traffic on) after the handover have completed. 
Three different ways to handle this have been proposed. 

Filters open towards ATGW

As there will always be an Access Transfer Gateway (ATGW) in the path, one proposal has been to ensure that the filters for the default IMS signalling bearer are configured strict and only allow traffic towards the signalling nodes in the network that the UE needs to contact (P-CSCF, DNS etc), but in addition, also configured to allow traffic to the ATGWs.  As the ATGW have media gateway functionality and are known network elements and thereby only allow traffic that has been explicitly set up, there is no risk that the UE will be able to send traffic that is not authorized. 
The main risk in this solution is that a UE could potentially send traffic maliciously towards the ATGW (which would be dropped). 
Filters opened temporarily from the MME

In this alternative it is assumed that the filter for the default IMS signalling bearer is very strict and only open towards the signalling nodes in the network that the UE needs to contact (P-CSCF, DNS etc).  During the CS to PS SRVCC procedures, the filter for the default IMS signalling bearer is opened temporarily towards the ATGW by the following procedures: 
-
The MSC Server receives the address and port to be used for the ATGW from IMS when the Session Transfer Notification is sent towards IMS. 

-
The MSC Server includes the IP address / ports for the ATGW (and UE) in the CS to PS HO request towards the MME. 

-
The MME includes the CS to PS SRVCC indication with the PS media info (the IP address / ports for the ATGW). The PGW invoke internal procedure to temporary open the gate on the IMS Signalling bearer to allow packet to traverse with this source/destination IP/port#. How long PGW opens this port is implementation dependent.
This is also outlined in the figure below. 
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Install filters locally


This option gives a strict control of the filters for the IMS signalling bearer. An issue with this type of solution is that it breaks the principle of what entity that is responsible for setting the filters (only the PCRF), as well as there may be mismatch between the filters that the PCRF is maintaining and the actual filters in the PGW which can impact other services. Furthermore, it requires the filters to be provided from MSC Server to the PGW. 
Filters opened temporarily from PCC

In this alternative it is assumed that the filter for the default IMS signalling bearer is very strict and only open towards the signalling nodes in the network that the UE needs to contact (P-CSCF, DNS etc).  During the CS to PS SRVCC procedures, the filter for the default IMS signalling bearer is opened temporarily towards the ATGW by the following additional procedures: 

-
The MME includes the CS to PS SRVCC indication towards the PGW in the Modify bearer request. 
-
The CS to PS SRVCC indication is propagated to the PCRF during the bearer modification procedures. 

-
The PCRF makes a local decision based on the CS to PS SRVCC indication to temporarily update the filters in the PGW for the IMS Signalling bearer towards the configured ATGWs. The PCRF removes the filters at latest after that a voice bearer has been established.

This is also outlined in the figure below. 
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This option gives a strict control of the filters for the IMS signalling bearer, while at the same time ensuring that the PCRF is still in control of the filters and can change back the filters when a voice bearer is setup (i.e., no timer would be required).  

Decisions Required
SA2 is requested to discuss the problem as stated above, and decide on the way forward:
1) 
Use restrictive filters that are open also for the ATGW in addition to the P-CSCF (and other network functions that can be used over the IMS signalling bearer). 

2) 
Have the option to use an approach where temporary filters are provided through MSC Server to MME, and then installed in PGW. 

3) 
Have the option to use an approach that PCC updates temporary filters for the IMS signalling bearer when CS to PS SRVCC is being performed. 

It should be noted that use of 1) is a configuration issue and could be done even if option 2 or 3 are selected as optional additional procedures.

Proposal

The proposal of the contributor of this discussion document is to go option 1) with the optional procedures of 3) if the group considers that a more strict solution is required. 
Annex. Solutions
This annex shows how the current baseline CR would need to be modified for the different solutions. 
Solution 1 changes required

Change compared to baseline CR to 23.216
6.4.3.1
SRVCC to E-UTRAN/UTRAN (HSPA) without DTM support

Depicted in Figure 6.4.3.1-1 is an overview call flow for SRVCC to E-UTRAN/UTRAN (HSPA) without DTM support. The flow is based on that the source is GERAN without DTM support or that the UE is without DTM support and that all PS bearers are suspended.
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Figure 6.4.3.1-1: SRVCC to E-UTRAN/UTRAN (HSPA) from UTRAN/GERAN without DTM / PS HO 
1.
The RNC/BSC sends a HO required to the MSC Server including an indication this HO is for CS to PS. If the MSC Server is the target MSC, it forwards the HO required to the anchor MSC Server.
2.
The MSC Server sends an Session Transfer Notification to IMS, which indicates that IMS should prepare for the transfer of media to PS. IMS allocates media ports in the network for the transfer. The media ports and codec information allocated by IMS are provided to the MSC Server in the response message

3.
The MSC Server sends a SRVCC CS to PS HO request to the Target MME. If required, the IMSI is provided for identifying the UE, and the P-TMSI and RAI is provided to MME if available. The MSC Server may optionally include UL IP/port# and DL port# for PS media to target MME/SGSN. 
4.
If the target MME/SGSN has no UE context it sends Context Request using P-TMSI and RAI to find the old MME/SGSN.

5.
The old MME/SGSN responds with Context Response message including all UE contexts.

6.
The target MME/SGSN allocates resources for all PS bearers in E-UTRAN or UTRAN (HSPA). 

7.
A SRVCC CS to PS HO response is returned from the target MME/SGSN to the MSC Server. 

8.
MSC Server sends CS to PS command to the RAN, possibly via the target MSC, and the RAN send HO command to UE, indicating CS to PS handover. The MSC Server also includes in that message the IP address/ports and selected codec for the IMS media anchoring. 

9.
A Session Transfer Preparation Request is sent to IMS to trigger IMS to have the media path switched to the IP address/port of the UE on the target access.
10. The UE sends Handover confirmation to the eNB/NB.
11. The eNB send Handover Notify to the MME/SGSN.

11a. The MME sends a HO complete message to the MSC Server to confirm the completion of the handover. When receiving the HO Complete, the MSC Server may release the local resource toward the BSS/RAN but not for the resources toward IMS (i.e., will not send any session release towards IMS). 

12. The MME/SGSN sends Modify Bearer Request to the SGW, which may be forwarded to the PGW to update PS bearer contexts according to IRAT HO procedure as specified in TS 23.401 [22]. At this stage the user plane path is established for all bearers between the UE, target eNodeB/NodeB, Serving GW (for Serving GW relocation this will be the Target Serving GW) and PDN GW and the voice session may continue temporarily on the default bearer until the dedicated bearer has been setup. 

In this procedure, the MME may also optionally includes the CS to PS SRVCC indication with the PS media info (UL/DL IP and port#). PGW may optionally invoke internal procedure to temporary opens the gate on the IMS Signalling bearer to allow packet to traverse with this source/destination IP/port#. How long PGW opens this port is implementation dependent.
NOTE 1:
An alternative of using temporary filters on the default bearers is to ensure that the filters are always open towards the IMS ATGW. As the ATGW is a media gateway, such gateway will ensure that non-authorized media cannot be sent through the system. 

13. If the target MME/SGSN has received Context Request from the old SGSN/MME, the target MME/SGSN sends the Acknowledgment to the Context Response to the old SGSN/MME.
14. The UE initiates the Session transfer procedures according to TS 23.237 [14]. 

15. As a result of the Session transfer procedures, the setup of a dedicated bearer for voice is performed according to the dedicated bearer activation procedure as specified in TS 23.401 [22].

NOTE 2:
After the setup of a dedicated bearer for voice and the respective filters in UE and PGW, the default bearer is not longer used for voice media. 

NOTE 3: 
Where the bearer contexts are suspended depends on if the CS call was triggered by SRVCC from E-UTRAN or from CS procedures while the UE was attached to 2G/3G. If the CS call was triggered by SRVCC from E-UTRAN the bearers are suspended in an MME, and step 4 is sent to the old MME only in case of MME change, or if the CS call was triggered while UE was in 2G/3G, the bearers are suspended in the old SGSN. The new MME uses P-TMSI and RAI or the GUTI received from the MSC in the SRVCC CS to PS HO request to find the old SGSN/MME.

NOTE 4: 
The UE will trigger the TAU according to TS 23.401 [22]. The MME knows that this relates to the CS to PS SRVCC procedures. 
End of Change 
Solution 1 changes required
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Figure 6.4.3.1-1: SRVCC to E-UTRAN/UTRAN (HSPA) from UTRAN/GERAN without DTM / PS HO 
1.
The RNC/BSC sends a HO required to the MSC Server including an indication this HO is for CS to PS. If the MSC Server is the target MSC, it forwards the HO required to the anchor MSC Server.
2.
The MSC Server sends an Session Transfer Notification to IMS, which indicates that IMS should prepare for the transfer of media to PS. IMS allocates media ports in the network for the transfer. The media ports and codec information allocated by IMS are provided to the MSC Server in the response message

3.
The MSC Server sends a SRVCC CS to PS HO request to the Target MME. If required, the IMSI is provided for identifying the UE, and the P-TMSI and RAI is provided to MME if available.  
NOTE 1:
Step 2 and Step 3 can be performed independently of each other. 

4.
If the target MME/SGSN has no UE context it sends Context Request using P-TMSI and RAI to find the old MME/SGSN.

5.
The old MME/SGSN responds with Context Response message including all UE contexts.

6.
The target MME/SGSN allocates resources for all PS bearers in E-UTRAN or UTRAN (HSPA). 

7.
A SRVCC CS to PS HO response is returned from the target MME/SGSN to the MSC Server. 

8.
MSC Server sends CS to PS command to the RAN, possibly via the target MSC, and the RAN send HO command to UE, indicating CS to PS handover. The MSC Server also includes in that message the IP address/ports and selected codec for the IMS media anchoring. 

9.
A Session Transfer Preparation Request is sent to IMS to trigger IMS to have the media path switched to the IP address/port of the UE on the target access.
10. The UE sends Handover confirmation to the eNB/NB.
11. The eNB send Handover Notify to the MME/SGSN.

11a. The MME sends a HO complete message to the MSC Server to confirm the completion of the handover. When receiving the HO Complete, the MSC Server may release the local resource toward the BSS/RAN but not for the resources toward IMS (i.e., will not send any session release towards IMS). 

12. The MME/SGSN sends Modify Bearer Request to the SGW, which may be forwarded to the PGW to update PS bearer contexts according to IRAT HO procedure as specified in TS 23.401 [22]. At this stage the user plane path is established for all bearers between the UE, target eNodeB/NodeB, Serving GW (for Serving GW relocation this will be the Target Serving GW) and PDN GW and the voice session may continue temporarily on the default bearer until the dedicated bearer has been setup. 

In this procedure, the MME may also optionally include the CS to PS SRVCC indication. The CS to PS indication is provided to the PCRF, triggers modification of the filters for the IMS signalling bearer to open up traffic towards the configured ATGWs. The PCRF removes the filters at latest after that a voice bearer has been established. 
NOTE 2:
An alternative of using temporary filters on the default bearers is to ensure that the filters are always open towards the IMS ATGW. As the ATGW is a media gateway, such gateway will ensure that non-authorized media cannot be sent through the system. 

13. If the target MME/SGSN has received Context Request from the old SGSN/MME, the target MME/SGSN sends the Acknowledgment to the Context Response to the old SGSN/MME.
14. The UE initiates the Session transfer procedures according to TS 23.237 [14]. 

15. As a result of the Session transfer procedures, the setup of a dedicated bearer for voice is performed according to the dedicated bearer activation procedure as specified in TS 23.401 [22].

NOTE 3:
After the setup of a dedicated bearer for voice and the respective filters in UE and PGW, the default bearer is not longer used for voice media. 

NOTE 4: 
Where the bearer contexts are suspended depends on if the CS call was triggered by SRVCC from E-UTRAN or from CS procedures while the UE was attached to 2G/3G. If the CS call was triggered by SRVCC from E-UTRAN the bearers are suspended in an MME, and step 4 is sent to the old MME only in case of MME change, or if the CS call was triggered while UE was in 2G/3G, the bearers are suspended in the old SGSN. The new MME uses P-TMSI and RAI or the GUTI received from the MSC in the SRVCC CS to PS HO request to find the old SGSN/MME.

NOTE 5: 
The UE will trigger the TAU according to TS 23.401 [22]. The MME knows that this relates to the CS to PS SRVCC procedures. 
End of Change
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