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Abstract of the contribution: Proposes mechanisms to re-enable E-UTRAN capability for IMS VoIP capable UEs in order to allow for rSRVCC in cases where the UE has disabled E-UTRAN capability.
Discussion

In rel.8 and 9 the voice centric UE disables E-UTRAN capability when it moves to an area where the appropriate voice mechanism that is configured to use (i.e. IMS VoIP) is not supported by the MME/SGSN that it connects. This is captured in stage-2 TS 23.221 section 7.2a: 


UE acting in a "Voice centric" way would always try to ensure that Voice service is possible. A CSFB/IMS enabled UE acting in a "Voice centric" way that cannot obtain IMS voice over PS session service, should select a cell of any RAT that provides access to the CS domain. In this case, when CSFB (as defined in TS 23.272 [30]) is not supported in the network, the UE should camp only on RATs that provides access to the CS domain (e.g. GERAN and UTRAN) and disable E-UTRAN capability.

The disabling of E-UTRAN capability in the voice centric UE is done in order to prevent an unwanted handover back to LTE (from 2G/3G) when the network does not have the appropriate voice capability.

The current restriction is also in contradiction with the fact that the “IMS over PS voice supported indicator” is supported on a per MME basis whereas the current restriction keeps the voice centric UEs confined in 2G/3G even though another MME may support the appropriate voice mechanism.

In case of rSRVCC the UE complying to the above procedures will not be able to see the E-UTRAN cells in the area and initiate rSRVCC handover in the first place since the UTRAN/GERAN will not provide E-UTRAN cells in its neighbour cell list. 

Therefore it is important to allow a mechanism to allow the UE to re-enable its E-UTRAN capability in order to allow rSRVCC handover.

Possible solutions:

1. Indicator in the 2G/3G system information: The 2G/3G system information may included an indicator identifying the LTE cells in the area that support VoIP covered by an adjacent MME.Similar information can also be provided in the 3G for HSPA-VoIMS. This mechanism has impacts in the legacy RAN and also overloads the system information with “service” related information.

2. Indicator in the RAU: The RAU Accept from the SGSN can indicate to the UE to re-enable the E-UTRAN indicator given that in rel.9 the UE provides the the UE usage settings (i.e. voice/data centric) and the E-UTRAN voice domain preference configuration (i.e. IMS-only, IMS pref. etc) in the RAU to the SGSN. Therefore if the SGSN is statically configured with the capabilities of its adjacent MMEs re the support for voice it can provide this information in the UE to re-enable its E-UTRAN capability.

3. Manipulation of the RFSP/RAC from the serving node: This approach is assuming that the UE does not disable its E-UTRAN when IMS VoIP is not supported in the TA where it camps. Instead it is the network (SGSN/MME) that controls via manipulation of RFSP and/or RAC of the UE that it signals to the RAN the idle mode camping policies of the UE. The SGSN is statically configured to know the capabilities of the TAs of the adjacent MMEs and manipulates the RFSP and/or RAC values of the UE that it signals to RAN accordingly.
Proposal

It is proposed to capture this issue as an architecture requirement and capture the three solutions above as two possible alternative solutions to the above stated problem.

Agree on the text proposal below
Beginning of Change
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4.2

Architectural requirements 
-
The solution shall not require UE and/or RAT capability to simultaneously signal on two different RATs.

-
Impact on user experience service quality, e.g. QoS, call drop, interruption time, should be minimized 

-
Overall duration of the handover procedure shall be minimized 

-
RAT/domain selection/change shall be network initiated and under network control. 
- 
In case where the UE has disabled its E-UTRAN capability due to mismatch with the voice capabilities of the network, the network shall be able to signal to the UE to re-enable its E-UTRAN capability
-
It shall be possible to restrict RAT/domain selection/change to some access systems and some subscribers, depending on both policies, network and UE capabilities (for example restrict handover of voice calls from UTRAN/GERAN CS access to PS domain).

-
In roaming cases, the Visited PLMN shall be able to control the RAT/domain selection/change while taking into account any related HPLMN policies. In particular, the HPLMN shall be able to restrict handover to PS domain for a given VPLMN.
Editor's Note: How/whether the above requirement can be met is FFS.
-
Handovers from UTRAN/GERAN CS access to E-UTRAN/HSPA for voice call initiated in LTE and previously handed over to UTRAN/GERAN CS access as well as for voice calls directly initiated in UTRAN/GERAN CS access shall be supported, provided that the calls have been anchored in IMS at the time of their establishment (for example in the case that the MSC Server has been enhanced for ICS).
-
The signalling to the HPLMN for inter-domain handover in the VPLMN should be minimized.

-
Impacts to Rel-8 SRVCC mechanisms shall be minimized 

-
In case of active PS bearer(s) on UTRAN/GERAN, PS handover to E-UTRAN/HSPA as specified in TS 23.401[5] shall take place in conjunction with SRVCC to E-UTRAN/HSPA, and SRVCC shall not impact the PS handover.
-
The solution shall be applicable to networks where UTRAN/GERAN PS domain cannot provide IMS voice service.
Next Change

6.1
Solution 1: Session transfer initiated on E-UTRAN 

6.1.1
Functional Description
Editor’s Note:
This subclause will contain the functional description of the Architecture reference model for the SRVCC from UTRAN/GERAN to E-UTRAN/HSPA. 

A prerequisite for calls to be possible to handover from UTRAN/GERAN to E-UTRAN/HSPA is that they have been anchored in IMS at the time of their establishment. For calls established on the UTRAN/GERAN side with no Voice over IMS support, that implies some ICS capabilities in the network or in the UE.
6.1.2
Information flows
6.1.2.1
GERAN/UTRAN Attach procedure

Editor’s note: The impact on the GERAN/UTRAN Attach procedure needs to be detailed in this chapter.

6.1.2.2
Call flows for SRVCC from UTRAN/GERAN to E-UTRAN

6.1.2.2.2
SRVCC to E-UTRAN procedure

6.1.2.2.2.1
SRVCC handover from GERAN without DTM handover support to E-UTRAN
Depicted in Figure 6.1.2.2.2.1-1 is a call flow for SRVCC handover from GERAN without DTM handover support to E-UTRAN.
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Figure 6.1.2.2.2.1-1: SRVCC handover from GERAN without DTM handover support to E-UTRAN
At the beginning of the call flow the UE is IMS registered over a suspended PS bearer. The source GERAN system is statically configured to know that the target MME/TA where the UE is moving support IMS VoIP. 
Editor's note: the calls that can be handed over from GERAN without DTM handover support to E-UTRAN, and the way the network discriminates those calls from the other calls is FFS. Based on UE measurement reports the source BSS decides to trigger a handover to E-UTRAN.
1. Source BSS sends a Handover Required (Source to Target Transparent Container) message to the source MSC.

2. Source MSC executes the inter-MSC handover procedure by exchanging Prepare HO Request/ Response messages with the MSC Server. The MSC Server signals successful CS handover without allocating any E-UTRAN resources.

3. Source MSC sends a Handover Required Acknowledge message to the source BSS.
4. Source BSS sends a Handover Command to the UE.

5. UE re-tunes to E-UTRAN radio and performs a TAU procedure if required (e.g. due to UE mobility under CS coverage). UE uses the Active flag in the TAU Request to resume the suspended SIP signalling bearer and any other suspended non-voice bearers.
6. If the TAU procedure was not performed in the previous step, UE performs a Service Request procedure in order to resume the suspended SIP signalling bearer and any other suspended non-voice bearers.
7. Subsequently UE initiates the Session Transfer procedure e.g. by sending a SIP INVITE (STI) message to the SCC AS. Standard IMS Service Continuity procedures are applied for execution of the Session Transfer, see TS 23.292 [3] and TS 23.237 [4]. As part of this procedure the remote end is updated with the SDP of the IMS access leg. The downlink flow of VoIP packets is switched towards the PDN GW at this point.
8. The IMS triggers a network-initiated dedicated bearer activation for the voice component.
9. The IMS releases the CS access leg which result in release of resources in the MSC Server.
6.1.2.2.2.2
SRVCC handover from UTRAN or GERAN with DTM handover support to E-UTRAN

Depicted in Figure 6.1.2.2.2.2-1 is a call flow for SRVCC handover from UTRAN or GERAN with DTM handover support to E-UTRAN, including the handling of the non-voice component. E-UTRAN neighbouring cells have to be configured in UTRAN/GERAN for the purpose of measurements. The source UTRAN/GERAN system is statically configured to know that the target MME/TA where the UE is moving support IMS VoIP.

Figure 6.1.2.2.2.2-1: SRVCC handover from UTRAN or GERAN with DTM handover support to E-UTRAN
Editor's note: the calls that can be handed over from UTRAN/GERAN with DTM handover support to E-UTRAN, and the way the network discriminates those calls from the other calls is FFS.
1.
Based on UE measurement reports the RNS decides to trigger a handover to E-UTRAN.

2.
Source RNS initiates PS relocation. The following steps are performed:

a) Source RNS sends a Relocation Required (Source to Target Transparent Container) message to source SGSN.
b) Source SGSN sends a Forward Relocation Request message to the target MME including information about the non-voice component only.
3.
In parallel to the previous step, the source RNS initiates CS relocation. The following steps are performed:

a) Source RNS sends a Relocation Required (Source to Target Transparent Container) message to the source MSC.

b) Source MSC sends a Prepare HO Request to the MSC Server.
c) MSC Server sends a Forward Relocation Request (Source to Target Transparent Container) message to the target MME.

4.
Target MME synchronises the two Forward Relocation Request messages and requests resource allocation for the non-voice component only by exchanging Handover Request/Acknowledge messages with the target E-UTRAN.
5.
Target MME acknowledges the prepared CS relocation towards the source access. The following steps are performed:

a) Target MME sends a Forward Relocation Response (Target to Source Transparent Container) message to the MSC Server.

b) MSC Server sends a Prepare HO Response to the source MSC.
c) Source MSC sends a Relocation Required Acknowledge (Target to Source Transparent Container) message to source RNS.

6.
In parallel to the previous step, the target MME acknowledges the prepared PS relocation towards the source access. The following steps are performed:

a) Target MME sends a Forward Relocation Response (Target to Source Transparent Container) message to the source SGSN.

b) Source SGSN sends a Relocation Required Acknowledge (Target to Source Transparent Container) message to the source RNS.

7. Source RNS synchronises the two Relocation Required Acknowledge messages and sends a Handover from UTRAN Command message to the UE.

8. UE re-tunes to E-UTRAN radio and sends a Handover to E-UTRAN Complete message to the E-UTRAN.

9. Target E-UTRAN informs the target MME by sending a Handover Notify message.

10. Target MME completes the CS relocation. The following steps are performed:

a) Target MME sends a Forward Relocation Complete message to the MSC Server. MSC Server acknowledges the information by sending a Forward Relocation Complete Acknowledge message to the source MME.
b) MSC Server sends a Handover Complete message to the source MSC.

11. In parallel to the previous step the target MME completes the PS relocation. The following steps are performed:
a) Target MME exchanges Forward Relocation Complete / Acknowledge messages with the source SGSN.

b) Target MME performs the Update bearer procedure with the Serving GW and the PDN GW. At this point the relocation of all non-voice PS bearers is completed and the user data are flowing across E-UTRAN access in both directions.

12. UE performs a TAU procedure if required (e.g. due to UE mobility under CS coverage).
13. Subsequently UE initiates the Session Transfer procedure e.g. by sending a SIP INVITE (STI) message to the SCC AS. Standard IMS Service Continuity procedures are applied for execution of the Session Transfer, see TS 23.292 [3] and TS 23.237 [4]. As part of this procedure the remote end is updated with the SDP of the IMS access leg. The downlink flow of VoIP packets is switched towards the PDN GW at this point.
14. The IMS triggers a network-initiated dedicated bearer for the voice component.
15. The IMS releases the CS access leg which result in release of resources in the MSC Server.

6.1.2.3
Call flows for SRVCC from UTRAN/GERAN to HSPA

Editor’s Note:
This subclause will contain the information flows of proposed solution for SRVCC from UTRAN/GERAN to HSPA.
Next Change

6.x
Solution X: Mechanism to re-enable E-UTRAN capability 
6.x.1

Functional description
 In rel-8 and rel-9 the UE disables its E-UTRAN capability as a result of voice domain selection when the UE selects 2G/3G as defined in TS 23.221 [x1] and TS 24.301 [x2], for example when it passes between TAs that do not support the appropriate voice mechanism i.e. when the UE is IMS VoIP capable and some TAs in E-UTRAN do not support IMS VoIP. 
If the UE has disabled its E-UTRAN capability and the SGSN has not informed the UE to re-enable its E-UTRAN capability, then the UTRAN/GERAN does not provide E-UTRAN neighbour cell list to the UE, hence it is impossible for this UE to perform reverse SRVCC handover if it is needed.

Therefore a mechanism is required by the SGSN to signal to the UE to re-enable its E-UTRAN capability when there are adjacent TAs that may provide the appropriate voice mechanism for the UE (in this case IMS VoIP) for the reverse SRVCC mechanism to function. 
Three possible mechanisms are envisaged as part of this study:

Alt.A) broadcast bit in the UTRAN/GERAN network to indicate that there are adjacent E-UTRAN cells that would drive the UE to re-enable its E-UTRAN capability and signal this to the network with a RAU
Alt. B) indicator in the RAU-Accept message to indicate to the UE to re-enable its E-UTRAN capability if there are adjacent E-UTRAN TAs that support IMS VoIP.
Alt. C) the UE that supports rSRVCC does not need to disable its E-UTRAN capability even when it passes from TAs that do not support IMS VoIP. The SGSN is statically configured to manipulate the RFSP or the UEs Radio Access Capability (RAC) of the UE based on statically configured information regarding the support of IMS VoIP  of the adjacent MME TAs.
6.x.2
Information flows
6.x.2.1 Proposed signaling flow for Alternative A to re-enable E-UTRAN capabilities using broadcast indicator

[image: image2.emf]MME1

SGSN1

TAI1

3

.

 

U

E

 

m

o

v

e

s

UE

5

.

 

R

A

U

,

 

e

n

a

b

l

e

 

E

-

U

T

R

A

N

 

c

a

p

1

.

 

T

A

U

,

 

n

o

 

v

o

i

c

e

 

s

u

p

p

o

r

t

MME2

2. UE reselects 

to GERAN/

UTRAN, 

disabling E-

UTRAN 

capability

RAI1

TAI2

UE

TA without IMS 

VoIP support 

TA with IMS 

VoIP support 

6. UE has 

enabled its E-

UTRAN 

capability and 

can camp on 

E-UTRAN 

cells, hence 

can see TAI2 

7

.

 

T

A

U

,

 

v

o

i

c

e

 

s

u

p

p

o

r

t

4. The UE reads system 

information in GERAN/UTRAN 

and identifies from the indicator 

that there are adjacent E-

UTRAN cells


Figure 1: Alternative A to re-enable E-UTRAN capabilities using Broadcast indicator in GERAN/UTRAN
1. The UE while performing TAU receives “IMS Voice over PS supported Indicator” indicating that voice is not supported in the TA, the UE following procedures described in TS 23.221[x1] and TS 24.301 [x2] disables its E-UTRAN capability,

2. The UE reselects to GERAN/UTRAN and disables its E-UTRAN capability. 

3. The UE continues be attached to GERAN/UTRAN reading system information as per the normal procedures while performing mobility in GPRS.

4-5. When the UE moves to cell that indicates that there are adjacent E-UTRAN cells that support IMS VoIP triggers the UE to re-enable its E-UTRAN capability. At this stage even  if the UE goes to active mode and initiate a CS voice call in GERAN/UTRAN given that the UE has signalled its E-UTRAN capability and is able to see adjacent E-UTRAN, the RNC/BSC is able to handover the UE to E-UTRAN using reverse SRVCC procedures.

6. Given that the UE is able to see E-UTRAN cells, following the normal procedures the UE is able to camp to E-UTRAN cell and performs TAU to the MME that supports IMS VoIP, hence initiate IMS VoIP calls.

6.x.2.2 Proposed signaling flow for Alternative B to re-enable E-UTRAN capabilities using NAS indicator
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Figure Y: Alternative B to re-enable E-UTRAN capabilities using NAS indicator
1. The UE while performing TAU receives “IMS Voice over PS supported Indicator” indicating that voice is not supported in the TA, the UE following procedures described in TS 23.221[x1] and TS 24.301 [x2] disables its E-UTRAN capability,

2. The UE reselects to GERAN/UTRAN and disables its E-UTRAN capability. 
3. The UE continues be attached to GERAN/UTRAN and perform mobility in GPRS.
4-5. When the UE moves to an SGSN that knows that the MME serving TAs adjacent to the RA where the UE is currently attached supports IMS VoIP it signals to the UE to re-enable its E-UTRAN capability. At this stage even  if the UE goes to active mode and initiate a CS voice call in GERAN/UTRAN given that the UE has signalled its E-UTRAN capability and is able to see adjacent E-UTRAN, the RNC/BSC is able to handover the UE to E-UTRAN using reverse SRVCC procedures.
6. Given that the UE is able to see E-UTRAN cells, following the normal procedures the UE is able to camp to E-UTRAN cell and performs TAU to the MME that supports IMS VoIP, hence initiate IMS VoIP calls.
6.x.2.3 Proposed signaling flow for Alternative C to re-enable E-UTRAN capabilities using change in RFSP/RAC of the UE
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 Figure Z: Alternative B to re-enable E-UTRAN capabilities using changes in RFSP/RAC of the UE
1. The UE while performing TAU receives “IMS Voice over PS supported Indicator” indicating that voice is not supported in the TA, the UE given is rSRVCC capable does not follow procedures described in TS 23.221[x1] and TS 24.301 [x2] does not disables its E-UTRAN capability. Rather the MME changes the RFSP or manipulates the RAC of the UE making the eNodeB to change the idle mode priority list, prioritising GERAN/UTRAN instead of E-UTRAN.
2. The UE reselects to GERAN/UTRAN.
3. The UE continues be attached to GERAN/UTRAN and perform mobility in GPRS.

4-5. When the UE moves to an  SGSN that knows that the MME serving TAs adjacent to the RA where the UE is currently attached supports IMS VoIP it signals to the NodeB/BSC a new RFSP or changes the RAC of the UE in order to change the idle mode priority list of the UE. At this stage even  if the UE goes to active mode and initiate a CS voice call in GERAN/UTRAN is able to see adjacent E-UTRAN, the RNC/BSC is able to handover the UE to E-UTRAN using reverse SRVCC procedures.

6. Given that the UE is able to see E-UTRAN cells, following the normal procedures the UE is able to camp to E-UTRAN cell and performs TAU to the MME that supports IMS VoIP, hence initiate IMS VoIP calls.
End of Change
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MGW

Source

MSC

Source

RNS

SGW

IMS

(SCC AS)

Source

SGSN

9. HO notify

12. TAU Procedure (if needed)

14. NW-initiated dedicated bearer activation for the voice component

15. Release Resources in MSC Server after release from the IMS

11b. Update Bearer Procedure

MSC Server signals successful CS relocation request without allocating EUTRAN resources for voice bearers. Only non-voice bearers are relocated to EUTRAN

UTRAN initiates simultaneous relocation of voice and non-voice bearers.  MME synchronises relocation signalling

UE tunes to EUTRAN

Decision for HO









NERTEL











