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Abstract of the contribution: Provides an assessment in the bearer identification key issue.
1
Discussion

It proposes an assessment of the existing solutions alt.1, alt.2 and alt.3 in the bearer identification key issue. 
2
Proposal

It is proposed to accept the text and include it in TR 23.886.
First Change

6.2
Key issue 2: Bearer identification for vSRVCC handover
The IMS session with bi-directional speech and synchronised video media over E-UTRAN/HSPA 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 for example 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 vSRVCC 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.

6.2.1
Alternative 1: Using dedicated QCI for the video bearer associated with a video call application
6.2.1.1
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 is 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 vSRVCC 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 vSRVCC handover indication from the eNodeB. The MME recognizes that a vSRVCC 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 vSRVCC towards the MSC server.
6.2.1.X
Evaluation of the alternative
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.


[image: image1.emf]E-UTRAN/ 

UTRAN(HSPA)

Application 1: QCI=2 for video

Application 2: QCI=1 for voice

Application 3: QCI=2 for video

Handover Required

(SRVCC for Video)

MME/

SGSN


Figure X: Incorrect trigger of SRVCC HO- scenario 1

As per the figure X, 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) is not aware 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 Y: Incorrect SRVCC HO trigger – scenario 2
In figure Y, 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 Y, 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.
Hence this alternative for bearer identification can only work if the vSRVCC UE is allowed only one pair of QCI=1/QCI=2 bearers in place at any point in time. It is also not possible for the same UE to have in parallel voice calls (with associated QCI=1) in held status. 
It is proposed that the above limitation is accepted for rel.10 and QCI=2 is selected as the allocated QCI for the video component of the Video Call and this limitation is captured in relevant specifications. 

Next Change

6.2.2
Alternative 2: Using bearer correlation method
6.2.2.1
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. 6.2.2.2-1.
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. 6.2.2.2-1.
6.2.2.2
Information flows
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Figure 6.2.2.2- 1: Dedicated EPS bearer establishment using “correlation-id”

The changes with respect to the dedicated bearer activation procedure in 3GPP TS 23.401 [11] 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 3GPP TS 23.401 [11].

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 vSRVCC Handover procedure the E-UTRAN/UTRAN(HSPA) will take a decision for triggering vSRVCC handover procedure based on the ‘vSRVCC 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 6.2.2.2-2 explains the vSRVCC procedure:
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Figure 6.2.2.2- 2: Bearer splitting VSRVCC from E-UTRAN/UTRAN(HSPA) to UTRAN 
The changes with respect to the current SRVCC procedure as defined in 3GPP TS 23.216 [2] are as follows:

2. The E-UTRAN/UTRAN(HSPA) decides to trigger vSRVCC handover based on the vSRVCC 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 vSRVCC 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 vSRVCC 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 3GPP TS 23.216 [2]  with needed updated for handling video call.
Editor’s Note: How this solution works for multiple voice streams belonging to different application instances onto the same voice bearer is FFS.
6.2.2.X
Evaluation of the alternative
This solution presents significant impacts on IMS, PCC, EPC and RAN, and may be required only for more than one set of QCI=1/QCI=2 bearers from the same UE. 
Next Change

6.2.3
Alternative 3: Not requiring bearer identification for vSRVCC 

6.2.3.1
Functional description
It is not possible for the MME to reliably differentiate between the cases that the currently ongoing session is an IMS session only with bidirectional speech media or an IMS session with bi-directional speech and synchronised video media. Hence the MME can only indicate SRVCC for bi-directional speech media to the MSC Server.
6.2.3.X
Evaluation of the alternative
In rel.9the MME cannot reliably identify the cases that the currently ongoing session is an IMS session only with bidirectional speech media or an IMS session with bi-directional speech and synchronised video media. Therefore if SRVCC handover is triggered towards UTRAN or GERAN with DTM the MME is unable to perform bearer splitting in the case of bi-directional speech and synchronised video media, so it will transfer the QCI-1 bearer as CS transparent container whereas the QCI corresponding to the video media as a PS transparent container. 
This will lead to the Video Call application losing the synchronisation between speech and video media media, since the former will be transferred to the CS domain where the latter to the PS domain. In addition if the target access is GERAN with DTM the video performance will be poor. 
Overall the solution of “doing nothing” (as is the case in rel.9) is not even going to allow the appropriate continuity of the voice communication in the CS domain unless the UE drops the PS bearers corresponding to the video component when it moves to the CS access.
End of Changes
3GPP
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