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Abstract of the contribution: Having looked very carefully at 23.237 we believe that in light of the completion of the Single Radio VCC specification and taking into consideration the relative importance of recovering voice vs other media some re-evaluation of the flows in 23.237 is necessary.
Introduction
Having looked very carefully at 23.237 we believe that in light of the completion of the Single Radio VCC specification and taking into consideration the relative importance of recovering voice vs other media some re-evaluation of the flows in 23.237 is necessary.

We are arguing that: -

· It is necessary to fully describe the option to use CAMEL anchoring during the SRVCC domain transfer procedure

· The SRVCC procedure should allow for immediate update of the remote leg when possible

· Ordering of call flows should be such that the voice call/component is recovered first, followed by other components

· Allocation of an SCC AS PSI DN is not necessary

Discussion

SRVCC Domain Transfer

TS 23.216 clause 6.2.2.1 includes the following note regarding the CS call performed to realize session transfer:

"NOTE 2:
If the MSC Server is using an ISUP interface, then the initiation of the session transfer may fail if the subscriber profile including CAMEL triggers is not available prior handover (see clause 7.3.2.1 in TS 23.292 [13])."

The reason for this note is that ISUP may not carry the Calling Party number in some networks, which is required by the SCC AS to identify the subject UE. This note makes it very clear that a CAMEL option is necessary when performing the SRVCC procedure, but this is not properly addressed in the SRVCC session transfer procedure in figure 6.3.2.1.4-1 of 23.237, shown below.
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Figure 6.3.2.1.4-1 PS-CS: PS to CS – Single Radio

No option is shown to invoke CAMELin this figure, but instead it shows that the MSC places a call directly to the STN-SR. The MME directs the MSC to initiate a CS call to the STN-SR on behalf of the UE to create the target access leg. The STN-SR is provisioned in the HSS and downloaded to the MME as part of the UE profile if SRVCC is enabled for the UE.

The corresponding figure for the PS to CS access transfer without Gm or I1 is shown in figure 6.3.2.1.1-1 of 23.237, shown below. In this case the UE sends a Setup containing a pre-provisioned STN to establish the target access leg. The intermediate nodes either use IN (CAMEL) to route an IAM and interwork this as an INVITE towards the SCC AS containing an IMRN, or (as in the case of an enhanced MSC) interwork the Setup to an INVITE containing the STN.
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Figure 6.3.2.1.1-1: PS – CS Access Transfer: PS to CS

It is our contention that the messages 1 and 2 in Single Radio Access Transfer figure 6.3.2.1.4-1 should be similar to messages 2 and 3 in figure 6.3.2.1.1-1 to properly allow for the CAMEL option.  Messages 1 and 2 in figure 6.3.2.1.4-1 should be "INVITE (STN-SR or IMRN, SDP-MGW)".  The text descriptions of the messages should be updated accordingly.  

Without this change then the session transfer will fail if the ISUP path between the V-MSC and MGCF does not carry the Calling Party number to allow the SCC AS to properly identify the UE subject to session transfer.  In this case CAMEL provides a separate path to communicate the Calling Party number to the SCC AS.
Timing of remote leg update for Single Radio Access Transfer

Note that in figure 6.3.2.1.4-1 for Single Radio Access Transfer, the voice media access leg is updated first in step 3, followed by the processing of any non-voice media in step 4. 

It is clearly desirable to update the voice media immediately if possible rather than to delay waiting for subsequent signalling to minimize the duration of the break in the speech path. The SCC AS can perform the update of the remote leg only when it can uniquely identify the session to be updated. This can occur if there is only one active voice session. If there is any ambiguity in identifying the session to be transferred, the SCC AS must wait until the subsequent re-INVITE request in step 4 before updating the remote leg.

It is our contention that both scenarios should be supported. If the SCC AS has sufficient information to identify the session to be updated when receiving the incoming CS call from the MSC, it should update the remote leg immediately. If not, it should wait for the subsequent re-INVITE request to update the remote leg. 

This allows the recovery of the voice session to proceed immediately whenever it is possible to do so while minimizing the break in the speech path for the great majority of access transfers involving only one active voice session.

Our proposed SR-VCC call flow is shown in the next figure, based on figure 6.3.2.1.4-1 in the TS. It incorporates showing the IMRN optionally being sent in the INVITEs and also show step 3 as a Remote Leg Update. It should be noted that step 3 must wait for step 4a-2 (the Re-INVITE) if there is any ambiguity in identifying the session.
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Proposed Figure 6.3.2.1.4-1 PS-CS: PS to CS – Single Radio

Sequencing of voice call/component in access transfer

As noted previously, figure 6.3.2.1.4-1 for Single Radio Access Transfer shows that the voice media is usually transferred first followed by any non-voice media.  This is not consistent with the case for PS-PS in conjunction with PS-CS in figure 6.3.2.3.1-1, shown below.


[image: image5.emf]I/S-CSCF CS/IMS intermediate 

nodes

SCC AS

3. Remote Leg 

Update

1. INVITE(STI, SDP media)

6. INVITE(STN or IMRN, SDP 

speech)

UE

PS CS

5. cs call setup (STN)

7. INVITE (STN or IMRN, SDP 

speech)

2. INVITE (STI, SDP media)

IMS session IMS session

10. Source Access 

Leg Release

4. Complete session setup

8. Remote Leg 

Update

9. Complete cs call setup


Figure 6.3.2.3.1-1: PS-PS in conjunction with PS-CS Access Transfer: PS to CS
Note that in figure 6.3.2.3.1-1, non-voice media are transferred before transferring active voice media.  This is inconsistent with the Single Radio Access Transfer procedure (figure 6.3.2.1.4-1) and is also inconsistent with figure 6.3.2.3.5-1 (not shown) for access transfer of Active/Held sessions.

The non-voice media are described as being transferred first, using the procedure described in 6.3.2.2. Once this has been done the voice media is transferred to CS using the procedure described in 6.3.2.1.1. There is a note at the end of the description of the steps that says that the order may be reversed such that the voice call is transferred first, followed by the non-voice media.

It is our contention that the voice call should always be transferred first, followed by the remaining media. This is because: -

· Has to be done that way for SR-VCC, so alignment with this is preferred if functionality is preserved

· Voice is the most important component so access transfer of the voice component should be treated with priority (as it already is in certain procedures such as in figure 6.3.2.3.3-1)

· It is preferred to have the fewest number of procedures to address the use cases

Thus the flow for figure 6.3.2.3.1-1 would look like this: -


[image: image6.emf]I/S-CSCF CS/IMS intermediate 

nodes

SCC AS

3. Remote Leg 

Update

1. INVITE (STI, SDP media)

6. INVITE(STN or IMRN, SDP 

speech)

UE

PS CS

5. cs call setup (STN)

7. INVITE (STN or IMRN, SDP 

speech)

2. INVITE (STI, SDP media)

IMS session IMS session

10. Source Access 

Leg Release

4. Complete session setup

8. Remote Leg 

Update

9. Complete cs call setup


This is the flow for a non-ICS UE. Now let's look at the case of an ICS UE supporting the “Gm” functionality (6.3.2.3.3-1). In this case the INVITE that is sent to cause the access transfer is used to trigger both the PS-PS and the PS-CS transfer. The INVITE contains an STI that identifies the session and the SDP lines indicate both PS and CS media. Of course, the CS bearer still needs to be set up and so the UE sends a Setup, containing an SCC AS PSI DN that has been returned to the UE by the SCC AS in response to the INVITE.

The same sequence occurs in figure 6.3.2.3.8-1 for "I1" with USSD signalling rather than the INVITE request.

So for both Gm and I1, the INVITE (or USSD) signalling for the session including the active voice media must occur prior to the CS call establishing the target access leg.  This delays recovery of the active voice media by one extra round trip of signalling compared to the preferred flows for both the non-ICS UE case and the SRVCC case.

Since the initial INVITE (or USSD) signalling in figure 6.3.2.3.3-1 and figure 6.3.2.3.8-1 provides a means for the SCC AS to provide to the UE the SCC AS PSI DN to be used for the CS call, the UE must use some other DN if we change the order of this signalling.

We believe that the provisioned STN could instead be used to establish the CS bearer. 
The only reason to allow the SCC AS to dynamically assign the DN to be used for the CS call setup is to make sure that the UE can be uniquely identified.  But this same problem already exists for the non-ICS UE case and the SRVCC case, where the network either must assure that the Calling Party number is reliably communicated from the MSC to the SCC AS (the typical network will signal this reliably and the DN will usually uniquely identify the UE), or IN (CAMEL) triggers are armed to provide a separate path to communicate this information (typically needed if Calling Party number is not reliably signalled from a roaming partner or multiple UEs share an IMPU).  CAMEL is never needed for the enhanced MSC since the UE identity is uniquely determined during SIP registration.

It is our contention that the CS call setup should always be initiated before any other SIP or USSD signalling during access transfer. This assures the following:

· The active voice media is recovered more rapidly (avoiding a round trip of SIP or USSD signalling to allocate the SCC AS PSI DN) when the voice media to be transferred can be unambiguously identified.

· The recover sequence is identical for all modes of operation, simplifying the solution.

The procedure in figure 6.3.2.3.3-1 would therefore become: -
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Note that the IMRN is optionally retrieved using IN (CAMEL) as in figure 6.3.2.1.1-1 and figure 6.3.2.1.4-1.  In all figures, the IMRN is equivalent to the SCC AS PSI DN, but is retrieved using CAMEL rather than provided via Gm or I1 signalling.

Note that it is important that step 7 for the active voice media can occur immediately after step 4 if there is only one active voice session to be transferred.

Finally, we note that by making these changes we should be able to simplify the organization of the call flows in the TS and in some cases eliminate the call flows. 
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