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Abstract of the contribution:

This contribution resolves the editor’s note on identification of the PS bearers that can be used as trigger for vSRVCC handover by introducing a new key issue and corresponding solution.
Discussion:

Section 6.1.1.2 of the TR contains an editor’s note as follows:
Editor’s Note: The identification of the PS bearers that can be used as trigger for vSRVCC handover is FFS.
The editor’s note relates to the issue of how the access network i.e the E-UTRAN/UTRAN(HSPA) can trigger the vSRVCC operation towards the MME/SGSN and how the core network can correctly identify the bearers which are subject to vSRVCC operation.
During SRVCC handover for voice the E-UTRAN/UTRAN(HSPA) decides whether to trigger the SRVCC handover for voice based on the ‘SRVCC operation possible’ indicator from the MME/SGSN and the presence of QCI = 1 bearer. For video call application two separate bearers with QCI = 1 and QCI = 2 will need to be established in the core network. Section 4.1 also includes this assumption as follows:
Followings are the assumptions of the single radio video call continuity from E-UTRAN/HSPA to UTRAN-CS handover:
· The video call by IMS over E-UTRAN/HSPA is the MMTEL with video which uses separate EPS bearers for video and voice components, respectively.
At any instance of time there may be multiple active video call applications along with voice call application. Hence E-UTRAN/UTRAN(HSPA) will observe multiple bearers with QCIs corresponding to voice and video respectively and with no idea of which bearer belongs to which application. Hence the E-UTRAN/UTRAN(HSPA) can not correctly identify whether to trigger SRVCC for video or voice.
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Figure 1: Incorrect trigger of SRVCC HO- scenario 1
As per the figure 1, for Applications 1 and 3, the video bearer should be transferred to the PS domain, whereas for application 2, the voice needs to be transferred to the CS domain but since E-UTRAN/UTRAN(HSPA) doesn’t know that these QCI=1 and QCI =2 bearers belong to different applications, it might incorrectly trigger SRVCC for video considering QCI =1 from Application 1 and QCI =2 from Application 2.
Another example of incorrect SRVCC triggering by the E-UTRAN/UTRAN(HSPA) can be as follows:
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Figure 2: Incorrect SRVCC HO trigger – scenario 2
In figure 2, instead of E-UTRAN/UTRAN(HSPA) triggering vSRVCC operation with respect to application 1, it might assume that the Application 1’s bearer are not co-related and will trigger SRVCC Handover for voice corresponding to application 2. 
For SRVCC HO the MME/SGSN needs to perform bearer splitting i.e separating the voice bearer from non-voice bearers. For SRVCC HO for voice application, the MME/SGSN performs bearer splitting based on the ‘SRVCC HO indicator’ in Handover Required message and the presence of QCI =1 bearer. But in case of vSRVCC when the MME/SGSN receives ‘vSRVCC required’ from the E-UTRAN/UTRAN(HSPA) it does not know clearly which QCI = 1 and QCI =2 bearer belong to the same video call application. For example in figure 3, the MME/SGSN might combine the QCI = 2 bearer from the application 1 with QCI =1 bearer from application 3 and transfer them to the CS domain. 
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Figure 3: Incorrect transfer of bearers towards the CS domain

Hence, it is an issue of how these bearers belonging to the correct video call application can be identified by the access and the core network.
This issue can be resolved in following two ways:

1. The video bearer which is associated with a video call application is assigned a dedicated QCI value e.g. QCI=2. The eNodeB checks if both QCI=1 i.e voice bearer and QCI=2 i.e video bearer are present. The presence of both the voice and video bearer indicates that a video call application is ongoing. Hence, the eNodeB prepares the transparent containers appropriately and triggers a video SRVCC handover. The MME checks that a voice and video bearer related to video call application are present (based on the QCI values) and there is video SRVCC handover indication from the eNodeB. The MME recognizes that a video SRVCC operation is desirable and splits the video call application related voice and video bearers from other non-voice PS bearers. The MME then sends a PS-to-CS request for video SRVCC towards the MSC server.
2. By introducing a correlation identifier, all the bearers which are related to a single application are assigned the same co-relation identifier during dedicated bearer establishment procedure. The procedure involves the following steps:

For the second alternative in order to solve this problem there should be some correlation between the bearers belonging to the same video call application. It can be achieved by introducing a correlation identifier, all the bearers which are related to a single application are assigned the same co-relation identifier during dedicated bearer establishment procedure. The procedure involves the following steps:
1. The PCRF provides the correlation id to Policy and Charging Enforcement Function (PCEF) or PGW if dynamic Policy and Charging Control (PCC) is deployed. The correlation id can be the actual correlation id from application or a statically configured correlation id at PCRF.

2. PCEF sends the correlation id to Serving Gateway (SGW) in a Create Bearer Request message.

3. SGW further sends the correlation id to MME/SGSN in the Create Bearer Request message along with an Evolved Packet System (EPS) Bearer Identity and Linked Bearer Identity.

4. MME/SGSN sends a similar correlation id to E-UTRAN/UTRAN(HSPA) along with the EPS Bearer Identity in a Bearer Setup Request.

5. PGW, SGW, MME/SGSN and E-UTRAN/UTRAN(HSPA) store the information locally for further decisions.
The E-UTRAN/UTRAN(HSPA) and the MME/SGSN can then use this correlation identifier for video SRVCC purposes as follows:
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Figure 4: Using correlation identifier for video SRVCC procedure

The same problem and solutions apply to the video SRVCC handover from HSPA to 3G as well.
Conclusion:

Remove the editor’s note in section 6.1.1.2 and introduce the key issue of bearer identification along with corresponding solutions for video SRVCC Handover.  
************************ Start 1st Change *************************
6.1.1.2
Information flows
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Figure 6.1.1.2-1: Two-step approach of transferring video-call with vSRVCC
NOTE: The upgrade from voice to video is performed using SCUDIF as defined in TS 23.237[3]. Both UE and network must therefore support SCUDIF.
Editor’s Note: Whether the SCUDIF procedure is initiated from the UE or the network is FFS.

Given the long period without any media flow is not acceptable but the voice component of the call needs to be relayed anyway, one alternative approach might be the following step-wise procedure in which the transfer is performed in two steps: 
a) the initial session transfer from the MSC-S to the SCC AS only transfers the voice component (step 2 to 10 in Figure 5.x.1.2-1). 
b) in a second stage and when the H.245 negotiation using SCUDIF completes the 3G-324M replaces the CS voice (step 11 to 17 in Figure 5.x.1.2-1).

*********************** Start 2nd Change **************************
6.X
Key issue X: Bearer identification for video SRVCC handover
The video call application for IMS over E-UTRAN/HSPA is MMTEL with video as defined in [4],[7] and for which separate bearers will be established for the voice and video components respectively as per the current assumption in section 4.1. These bearers will have different QCI values: QCI =1 and QCI=2 for the bearer carrying the voice and the video media respectively. At any instance, there can be multiple bearers available with QCI =1 and QCI =2 because there can be multiple video/voice call applications running simultaneously. The E-UTRAN/UTRAN(HSPA) will not be able to co-relate which video and voice bearer belong to the same application and it can provide a wrong trigger for SRVCC e.g. sending Handover Required message with indication for video SRVCC whereas it should have been for voice. Similar problem occurs at the MME/SGSN which has to perform bearer splitting by separating the voice and video bearer belonging to a single video call application from others. Hence it needs to be resolved how these bearers should be identified and correlated together by the E-UTRAN/UTRAN(HSPA) and MME/SGSN to trigger the correct SRVCC operation.
6.X.1: Alternative X- Using dedicated QCI for the video bearer associated with a video call application
6.X.1.1
Functional description
The video bearer which is associated with a video call application is assigned a dedicated QCI value. The eNodeB checks if both QCI=1 i.e voice bearer and QCI=2 i.e video bearer are present. The presence of both the voice and video bearer indicates that a video call application is ongoing. Hence, the eNodeB prepares the transparent containers appropriately and triggers a video SRVCC handover. The MME checks that a voice and video bearer related to video call application are present (based on the QCI values) and there is video SRVCC handover indication from the eNodeB. The MME recognizes that a video SRVCC operation is desirable and splits the video call application related voice and video bearers from other non-voice PS bearers. The MME then sends a PS-to-CS request for video SRVCC towards the MSC server.
6.X.1.2
Information flows

6.X.2: Alternative Y- Using bearer correlation method
6.X.2.1
Functional description
In accordance to this alternative describing co-relation of bearers, the E-UTRAN/UTRAN(HSPA) and the MME/SGSN receive a “correlation-id” from the PCRF and in turn the PGW/GGSN as part of dedicated EPS bearer activation process as defined in Fig. 6.x.1.1.2-1.
The E-UTRAN/UTRAN(HSPA)/NodeB based on “vSRVCC Operation possible”, existence of EPS bearers with QCI values for voice and video (QCI=1 and QCI=2 respectively) and the “correlation id”, the E-UTRAN/UTRAN(HSPA) triggers SRVCC for the video call operation. The MME/SGSN in addition splits the bearers based on vSRVCC HO indication, QCI values and the “correlation id” as described in Fig. 6.x.1.1.2-1.
6.X.2.2
Information flows
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Figure 6.X.1.2- 1: Dedicated EPS bearer establishment using “correlation-id”
The changes with respect to the dedicated bearer activation procedure in TS 23.401[x] are as follows:

1. The PCRF sends the correlation id to PDN GW/GGSN in case of dynamic PCC. PCRF can send the correlation id obtained from application or the statically assigned correlation id. 

2. The PDN GW sends the correlation id to SGW along with the EPS Bearer Identity and the Linked Bearer Identity. The PDN GW stores the correlation id in the bearer context.

3. The GGSN/SGW sends the correlation id to MME/SGSN along with the EPS Bearer Identity and Linked Bearer Identity. The SGW stores the correlation id in the bearer context.

4. The MME/SGSN signals the correlation id received in step 3 in the Bearer Setup Request message to the E-UTRAN/UTRAN(HSPA) only if the UE is vSRVCC capable. The MME/SGSN also stores the correlation id in the bearer context. If UE is not vSRVCC capable then the MME/SGSN doesn’t send the ‘vSRVCC Operation possible’ indication to the E-UTRAN/UTRAN(HSPA) so that the E-UTRAN/UTRAN(HSPA) doesn’t trigger vSRVCC operation.
5. The E-UTRAN/UTRAN(HSPA) stores the correlation id received in step 4.
6~12 .These steps are the same as in TS 23.401[x]
The correlation id obtained by the MME/SGSN during the dedicated bearer activation procedure is passed as a part of bearer context during the mobility management procedures.
In the video SRVCC Handover procedure the E-UTRAN/UTRAN(HSPA) will take a decision for triggering video SRVCC handover procedure based on the ‘video SRVCC Handover’ possible from the MME/SGSN, QCI values 1 and 2 for voice and video respectively and the correlation identifier. Similarly the MME/SGSN splits the bearers corresponding to the video call application from rest of the bearers based on the ‘vSRVCC HO indication’ from the E-UTRAN/UTRAN(HSPA), QCIs of the bearers 1 and 2 for voice and video respectively and the correlation identifier which was saved during the dedicated bearer activation procedure. Figure 6.X.1.2-2 explains the video SRVCC procedure:
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Figure 6.X.1. 2- 2: Bearer splitting Video SRVCC from E-UTRAN/UTRAN(HSPA) to UTRAN 
The changes with respect to the current SRVCC procedure as defined in TS 23.216 [2] are as follows:

2. The E-UTRAN/UTRAN(HSPA) decides to trigger video SRVCC handover based on the video SRVCC operation possible indication from the MME/SGSN, QCI-1 and QCI-2 for voice and video respectively and the specific correlation identifier.

3. The E-UTRAN/UTRAN(HSPA) sends Handover Required message containing the video SRVCC Handover indication towards the MME/SGSN.

4. The MME/SGSN splits the bearers corresponding to the video call application from other bearers based on the video SRVCC HO indication from the E-UTRAN/UTRAN(HSPA), QCIs - 1 and QCI-2 for voice and video respectively and the correlation identifier. These bearers are transferred to the CS domain and PS HO is triggered for the remaining bearers.

Then the remaining procedure is the same as in TS 23.216 [2].
Editor’s Note: How this solution works for multiple voice streams belonging to different application instances onto the same voice bearer is FFS.
*********************************** End Changes**********************
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