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7
Assessment of the solutions

Editor's Note:
This clause will include solutions assessment and will provide the chosen solution for SRVCC from UTRAN/GERAN to E-UTRAN/HSPA study.

7.1
Assessment Criteria

The criteria include:

-
Voice interruption not exceeding 300ms, in roaming and non-roaming scenarios;
-
Minimal impacts on the networks;

-
Additional network resource consumption in UE/IMS;

-
Call set up delay due to rSRVCC.
7.2
Assessment of the solution 3+5 access transfer preparation alternatives 
The following table summarizes the impacts on the different nodes of the existing alternatives for the access transfer preparation in solution 3+5 (“Media anchoring in serving network with Access Transfer Control Functionality”).

	Node impacts of the voice bearer establishment procedure
	UE
	MSC
	SGSN/MME
	ATCF/

P-CSCF
	SGW/PGW
	PCRF

	Alternative 1
	1- Indicate the preallocated ports and codecs in the Registration procedure

2- Receive the voice  bearer info and the codec info in the Handover command from the MSC, and set up the PS bearer as a result of that message
3- Start using the voice bearer right after the  rSRVCC handover
4- Trigger service continuity procedure once on E-UTRAN
	1- Receive rSRVCC HO request

2- Send rSRVCC HO request to source SGSN/MME

3- Send voice bearer setup request to ATCF

4- Receive HO response from source SGSN/MME

5- Send HO Command including the voice bearer/selected codec to UE

6- Send switch media indication to ATCF
	1- Receive  rSRVCC HO request from MSC (and possibly from RAN)

2- Wait for Create Bearer Request or Downlink Data Notification with rSRVCC indication from SGW

3- Trigger relocation

4- Send rSRVCC HO response to MSC, including voice bearer information

	ATCF

1- Store UE ports & codec info

2- Receive message from MSC and relay it to P-CSCF indicating that this is for rSRVCC

If P-CSCF not collocated with ATCF:

1-  Receive message from ATCF and trigger voice bearer setup towards PCRF indicating that this is for rSRVCC 


	1- SGW/PGW: pass the rSRVCC indication through
2- SGW impact for ISR: if no S1-U exists when the SGW receives the  Create Bearer Request for rSRVCC, send a Downlink Data Notification indicating this is for rSRVCC 

	1- Trigger voice bearer establishment, including indication that this is for rSRVCC

2- Correlate the service continuity request from the UE with the voice bearer already established 



	Alternative 2
	1- Indicate the preallocated ports and codecs in the Registration procedure

2- Receive the voice  bearer info and the codec info in the Handover command from the MSC, and set up the PS bearer as a result of that message
3- Start using the voice bearer right after the  rSRVCC handover
4- Trigger service continuity procedure once on E-UTRAN
	1- Store UE ports and codec info

2- Receive rSRVCC HO request

3- Send rSRVCC HO request to SGSN/MME including info regarding the local & remote ports/codec to be used

4- Receive HO response from SGSN/MME

5- Send HO Command including the voice bearer/selected codec to the UE

6- Send switch media indication to ATCF


	1- Receive  rSRVCC HO request from MSC (and possibly from RAN)

2- Trigger Voice bearer setup towards SGW based on the local & remote ports/codec received from MSC

3- Trigger relocation

4- Send rSRVCC HO response to MSC, including voice bearer information


	-
	-

	1- Correlate the service continuity request from the UE with the voice bearer already established



	Alternative 3
(Assumes the conclusions of the LGE update to alternative #3 are accepted)
	1- Trigger the pre-establishment of the voice bearer after IMS registration or after rSRVCC handover 
2- Receive the voice  bearer info and the codec info in the Handover command from the MSC, and set up the PS bearer as a result of that message 
3- Start using the voice bearer right after the  rSRVCC handover
4- Trigger service continuity procedure once on E-UTRAN

	1- Receive rSRVCC HO request

2- Send rSRVCC HO request to source SGSN/MME

3- Receive HO response from source SGSN/MME

4- Send HO Command including the voice bearer to UE 
5- Send switch media indication to ATCF


	Source side:

1- Accept Create Bearer Request from SGW for the voice bearer without allocating radio resources for it

2- Deal with mobility with the suspended voice bearer

3- Receive  rSRVCC HO request from MSC (and possibly from RAN)

4- Trigger relocation

5- Send rSRVCC HO response to MSC, including voice bearer information 
Target side:

1- Receive a relocation request indicating that the suspended voice bearer shall become active
2- Activate the voice bearer at successful SRVCC.
	ATCF

1- Receive message from UE and relay it to P-CSCF indicating to set up a voice bearer for rSRVCC

If P-CSCF not collocated with ATCF:

2-  Receive message from ATCF and trigger voice bearer setup towards PCRF indicating that this is for rSRVCC 


	1- Receive an indication from the PCRF to setup a suspended voice bearer (while other PS bearers are not suspended).

2- Deal with a new indicator about the status of a bearer – whether it should be in active or suspended status at Modify Bearer Request.


	1- Trigger voice bearer establishment, including indication that this is for rSRVCC

2- Correlate the service continuity request from the UE with the voice bearer already established

	Alternative 4 
(TBC based on the upcoming update to the alternative)
	TBC
1- Trigger the pre-establishment of the non GBR bearer to be used temporarily for voice after IMS registration 

2- Start using the QCI-6 bearer right after the  rSRVCC handover
3- Trigger service continuity procedure once on the target access.
4- Switch to using the QCI-1 bearer for voice when it has been established.

	TBC
1- Receive rSRVCC HO request

2- Send rSRVCC HO request to target SGSN/MME
3- Receive HO response from target SGSN/MME

4- Send switch media indication to ATCF


	TBC
Source side:

1- Accept new cause value in Context Acknoweldge for the rSRVCC handover failure cases 
Target side:

1- Coordinate the PS handover request from source SGSN or with CS to PS handover request from MSC 
	TBC 
ATCF

1- Receive message from UE and relay it to P-CSCF indicating to set up a voice bearer for rSRVCC

If P-CSCF not collocated with ATCF:

2- Receive message from ATCF and trigger voice bearer setup towards PCRF indicating that this is for rSRVCC 


	TBC
	TBC


Based on that summary, the following benefits/drawbacks of the different solutions can be listed:

	
	Alternative #1
	Alternative #2
	Alternative #3
	Alternative #4 

(TBC based on the upcoming update to the alternative)

	Benefits
	· Does not require resource allocation prior to an rSRVCC handover.
· Only the SGSNs (and MMEs in case of GERAN with no DTM support) in areas where rSRVCC can take place need to be enhanced

· Avoids the need for transcoding after rSRVCC
	· Does not require resource allocation prior to an rSRVCC handover.

· Only the SGSNs (and MMEs in case of GERAN with no DTM support) in areas where rSRVCC can take place need to be enhanced
· Avoids the need for transcoding after rSRVCC 
	· Does not prolong the handover procedure
	· Only MME in areas where rSRVCC can take place need to be enhanced

· Does not prolong the handover procedure 


	Drawbacks
	· Prolongs the handover procedure

· Has ATCF/P-CSCF impacts
· Has SGW impact
	· Prolongs the handover procedure 

· SGSN impact: the SGSN needs to decide how to map the codec/port information received from the MSC to TAD and requested QoS. 
	· Requires resource allocation for each rSRVCC capable UE even in the case when no rSRVCC will ever take place
· Requires that all MME/SGSN be enhanced to support the pre-establishment of the voice bearer without allocating radio resources for it.
· Has ATCF/P-CSCF impacts

· PGW/SGW impact: requires from the PGW/SGW that they are able to deal with one suspended bearer while other non-suspended bearers exist.

· Has an impact on the existing mobility procedures (including SRVCC): requires from the MME/SGSN that they are able to deal with the suspended bearer in the mobility procedures.
· As the codec is selected long before the rSRVCC handover, the likelihood that transcoding is required (at least temporarily) after rSRVCC handover is high.
	· Requires resource allocation for each rSRVCC capable UE even in the case when no rSRVCC will ever take place

· As the codec is selected long before the rSRVCC handover, the likelihood that transcoding is required (at least temporarily) after rSRVCC handover is high.
· Unclear how much improvement the use of a non GBR bearer for transporting voice together with transcoding (in most cases) will bring compared to a voice break.


