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Abstract of the contribution: This contribution provides an update of Alternative 1 
Short Analysis
Of the 4 access transfer alternatives of "Solution 3+5", alternatives 3 and 4 were agreed not to be further considered, leaving the remaining methods 1 and 2 that minimize resource consumption in the network compared.

The alternatives 1 and 2 are based on pre-allocation of voice bearer in the source system prior to hand over to the target system.

The following can be said about the pre-allocation method as currently documented in the TR:

-
The method requires a new procedure to be defined for the SGSN to allow for pre-allocation of the QCI=1 voice bearer in the source, even if a corresponding radio bearer is not supported. Hence the bearer can not be allocated towards the UE, meaning that the UE can not use the bearer. 

-
A proposed remedy for the problem of sending the TFT to the UE for the pre allocated voice bearer was that required parameters such as TFT are sent via the MSC from the SGSN to the UE. This method will impact the MSC and UE. 
-
For the alternative 1 it is proposed that the pre-allocation shall be initiated by the IMS system towards the PCC and EPC. Considering that the rSRVCC may take place from a legacy 2G/3G system towards LTE, this method requires the 2G/3G network to support network-initiated secondary PDP Context procedures, which is optional and may not be available in all source systems without a system update.
-
The alternative 2 requires the SGSN to initiate the pre-allocation of the bearer, which however, is not according to the LTE paradigm of using network-initiated bearers initiated from the PCC system. For alternative 2, there will also be problems in finding the correct PGW in the case multiple APNs are used. 
It is proposed to focus continued work on the alternative 1 and also try to find ways to minimize the impact on the overall system.  

Reducing Impact 

In light of the challenges related to the pre-allocation method, it is proposed to further optimize the alternative 1 such that a deferred allocation of the new voice bearer in the target is used. The features of this method are:

-
rSRVCC using a minimum of preparation, including:

-
deferred allocation of the dedicated bearer in the target, which means that the dedicated bearer is allocated after the UE moves to LTE,

-
temporary media flow on an existing bearer in LTE until the dedicated bearer is established.

In addition it is proposed to use the Sv interface between the MSC Server and the target MME to trigger the procedure, instead of an interface between the MSC Server and the source SGSN. In this way there is no impact on the SGSN. Hence, the MSC Server needs to find the target MME during the procedure.
The deferred allocation starts of in the same way as the so-far documented alternative 1, indicating from MSC Server to IMS that session transfer shall be prepared. The allocation of the new voice bearer is halted until there is an indication from the PGW that the UE has made a RAT change, at which point the allocation continues of the voice bearer towards the EPC. In the intermediate time, after the UE has performed the RAT change and until the dedicated bearer is setup, the voice media will use the default bearer in target access. Note that the default bearer used for IMS signaling is QCI=5, which is a high priority bearer, compared to other non-GBR QCI bearers that have lower priority.

Advantages:

-
No new functionality for access transfer in source SGSN, SGW, and PGW compared to today

No requirement for 2G/3G network to support network-initiated secondary PDP Context procedures

-
Only small functional addition for halting the bearer allocation
-
Voice interruption time=IRAT/PSHO interruption time, i.e. no additional delay since the default bearer is used until the dedicated bearer has been setup
-
Complete solution covering both DTM enabled or non-DTM enabled source systems.
-
Robust and simple
-
Less impact on UE. 
Disadvantages:

-
The voice media will probably use the default bearer in target access for a limited period of time, until the dedicated bearer is setup. Note that the default bearer is QCI=5, which is a high priority bearer, compared to other non-GBR QCI that have lower priority. 
From the above the enhancement to access transfer preparation alternative 1 as presented below is proposed.
3 Proposal

It is proposed to discuss the above-made assessment and to document the outcome into the TR 23.885. Note that instead of adding the enhancements into alternative 1 directly, a sub clause has been proposed for readability purposes. 
First Change
6.3.3.7.1a Access Transfer Preparation Alternative 1a

The more detailed procedures of the Access Transfer Preparation step are shown in the following figure. In this alternative, the source MSC Server together with the ATCF interacts with the P-CSCF to initiate the voice bearer setup. The address of the P-CSCF is known to the ATCF from the IMS registration of the UE, and the ATCF address is known to the MSC Server from the STN-SR. It is also assumed that PCC is used.
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Figure 6.3.3.7.1a-1: Access Transfer Preparation Alternative 1a, non-DTM case
1.
The BSC/RNC sends a HO required to the MSC Server including an indication this HO is for rSRVCC. If the MSC Server is the target MSC, it forwards the HO required to the anchor MSC Server.
2.
The MSC Server sends a SRVCC CS to PS HO request to the Target MME.

3.
The MSC Server sends an Access Transfer Notification to the ATCF, e.g. a SIP re-INVITE or INVITE message, which indicates the ATCF that it should prepare for the transfer of media to PS. This step is independent of step 2.
4.
The ATCF allocates media ports on the ATGW, then forwards the Access Transfer Notification to the P-CSCF after including in that message the IP address/ports the UE intends to use after rSRVCC, as well as the IP address/ports the ATGW is sending voice media to (i.e. the SDP for both UE and ATGW will be included in the message).

NOTE 1:
The media ports and codecs allocated by the ATCF are also provided to the MSC Server in the response message (not shown in the figure).
NOTE 2:
The ATCF retrieves the ports/codecs received from the UE in its IMS registration. The ATCF is able to correlate the IMS registration made by the UE and the one made by the MSC on behalf of the UE for instance based on the C-MSISDN or on the IMEI derived instance-id used by both those registrations.
5.
The P-CSCF prepares to establish a voice bearer for the session being transferred using the information received from the ATCF in the Access Transfer Notification message. However, the P-CSCF ensures that it has subscribed to the RAT change from PCRF, and halts the resource allocation request until appropriate RAT change has occurred. 
NOTE 3:
The Access Transfer Notification message could e.g., be implemented using an INVITE or other appropriate message. It is left for stage 3 to decide on appropriate message.
6. If the MME has no UE context it sends Context Request using P-TMSI and RAI to find the old SGSN.

7. The SGSN responses with Context Response message including all UE contexts.

8.
Target MME allocates resources in E-UTRAN. 
9.
A SRVCC CS to PS HO response is returned from the target MME to the MSC Server. 

10.
MSC Server sends HO required Ack 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 ATGW, for the MGW or for the remote end depending on the situation. 

11.
In case of ATCF with media anchored in ATGW, the MSC Server sends an Access Transfer Preparation Request, e.g. a SIP re-INVITE or PRACK message, to the ATCF to trigger the ATCF/ATGW to have the media path switched to the IP address/port of the UE on the target access.


In case of ATCF without media anchored in ATGW, MSC Server sends an Access Transfer Preparation Request to ATCF and the media path between ATCF/ATGW and the MSC Server/MGW is to be established.
12. The UEs send Handover confirmation to the eNB.

13. The eNB send Handover Notify to the MME.

14. The MME sends Modify Bearer Request to the SGW, which is forwarded to the PGW to update PS bearer contexts.

15. The voice media is started directly. 

NOTE 4:
During a short period of time prior the RAT has been changed and the new bearer established, the media will be sent over the default bearer.

16. The PDN GW informs the PCRF about the change of the RAT type, which in turn notifies the P-CSCF.

17.
The P-CSCF continues the resource allocation and contacts the PCRF to setup the bearer according to the information previously received. 

18. The PCRF performs the voice bearer allocation. The PCRF builds the corresponding PCC rule and sends it to PGW. The PGW send Create Bearer Request to SGW and then forwarded the MME. The MME request UE to setup Voice bearer by sending an ACTIVATE DEDICATED EPS BEARER CONTEXT REQUEST message. The UE accepts the bearer establishment by replying with ACTIVATE DEDICATED EPS BEARER CONTEXT ACCEPT message. The MME sends Create Bearer Response to SGW/PGW.

19. The voice media is sent in the dedicated bearer.
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Figure 6.3.3.7.1a -2: Access Transfer Preparation Alternative 1a, DTM case
1.
The BSC/RNC sends a HO required to the MSC Server including an indication this HO is for rSRVCC. If the MSC Server is the target MSC, it forwards the HO required to the anchor MSC Server.
1a.
In the DTM case the UE is active in PS domain, the BSC/RNC sends also a Relocation Required message to source SGSN. 

2.
The MSC Server sends a SRVCC CS to PS HO request to the Target MME.

3.
The MSC Server sends an Access Transfer Notification to the ATCF, e.g. a SIP re-INVITE or INVITE message, which indicates the ATCF that it should prepare for the transfer of media to PS. This step is independent of step 2.
4.
The ATCF allocates media ports on the ATGW, then forwards the Access Transfer Notification to the P-CSCF after including in that message the IP address/ports the UE intends to use after rSRVCC, as well as the IP address/ports the ATGW is sending voice media to (i.e. the SDP for both UE and ATGW will be included in the message).

NOTE 1:
The media ports and codecs allocated by the ATCF are also provided to the MSC Server in the response message (not shown in the figure).
NOTE 2:
The ATCF retrieves the ports/codecs received from the UE in its IMS registration. The ATCF is able to correlate the IMS registration made by the UE and the one made by the MSC on behalf of the UE for instance based on the C-MSISDN or on the IMEI derived instance-id used by both those registrations.

5.
The P-CSCF prepares to establish a voice bearer for the session being transferred using the information received from the ATCF in the Access Transfer Notification message. However, the P-CSCF ensures that it has subscribed to the RAT change from PCRF, and halts the resource allocation request until appropriate RAT change has occurred. 
NOTE 3:
The Access Transfer Notification message could e.g., be implemented using an INVITE or other appropriate message. It is left for stage 3 to decide on appropriate message.
6.
Source SGSN sends Relocation Request to the target MME.

7.
Target MME allocates resources in E-UTRAN.
8a.
A relocation response is returned to the Source SGSN.

8b.
Source SGSN sends HO Required Ack to RAN.

9.
A SRVCC CS to PS HO response is returned from the target MME to the MSC Server. 
10.
MSC Server sends HO required Ack 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 ATGW, for the MGW or for the remote end depending on the situation. 

11.
In case of ATCF with media anchored in ATGW, the MSC Server sends an Access Transfer Preparation Request, e.g. a SIP re-INVITE or PRACK message, to the ATCF to trigger the ATCF/ATGW to have the media path switched to the IP address/port of the UE on the target access.

In case of ATCF without media anchored in ATGW, MSC Server sends an Access Transfer Preparation Request to ATCF and the media path between ATCF/ATGW and the MSC Server/MGW is to be established.
12. The UEs send Handover confirmation to the eNB.

13. The eNB send Handover Notify to the MME.

14. The MME sends Forward relocation Complete to the old SGSN.

15. The MME sends Modify Bearer Request to the SGW which is forwarded to the PGW to update PS bearer contexts.

16. The voice media is started directly.

NOTE 4:
During a short period of time prior the RAT has been changed and the new bearer established, the media will be sent over the default bearer.

17. The PDN GW informs the PCRF about the change of the RAT type, which in turn notifies the P-CSCF.

18.
The P-CSCF continues the resource allocation and contacts the PCRF to setup the bearer according to the information previously received. 

19. The PCRF continues the halted voice bearer allocation. The PCRF builds the corresponding PCC rule and sends it to PGW. The PGW send Create Bearer Request to SGW and then forwarded the MME. The MME request UE to setup Voice bearer by sending an ACTIVATE DEDICATED EPS BEARER CONTEXT REQUEST message. The UE accepts the bearer establishment by replying with ACTIVATE DEDICATED EPS BEARER CONTEXT ACCEPT message. The MME sends Create Bearer Response to SGW/PGW.

20. The voice media is sent in the dedicated bearer.

End Change
_1370934795.doc
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