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1. Introduction

Reverse SRVCC (RSRVCC) is being specified in 3GPP TS 23.216. It refers to voice call continuity from UTRAN/GERAN access to IMS over E-UTRAN/HSPA access. 

The continuity is provided for calls that are anchored in IMS where the MS is capable of transmitting/receiving on a single radio access network at a given time, thus the prerequisite is that a PS bearer exists (at least for SIP signalling) in order to enable the RSRVCC. 

Considering the prerequisite that the PS bearer should be available it results in limiting the scope of the RSRVCC to DTM capable GERAN mobiles and networks where RSRVCC can be carried out following the CS Handover or DTM handover (i.e. PS+CS) principles. 

From GERAN perspective this means that the BSS can only initiate a RSRVCC procedure for:

· a RSRVCC supporting - DTM mobile which is either in dual transfer mode or in dedicated mode with suspended  packet transfer;

· a RSRVCC Supporting - non DTM mobile which is in dedicated mode with suspended packet transfer. 

The case of a DTM capable MS in dedicated mode but not in dual transfer mode(i.e. CS-attached only) is not considered as a candidate for RSRVCC procedure. It does not fall under the scope of the Reverse SRVCC.

For a non-DTM mobile the only case that falls under the RSRVCC scope is that of a Class B mobile in packet transfer mode paged for circuit switched services following which the packet transfer is suspended by means of the GPRS suspension procedure. 

In case of DTM the same GPRS Suspension procedure can be used without modifications when:

· a DTM mobile in dedicated or dual transfer mode is handed over from a cell that supports DTM to one that does not;

· a DTM mobile in packet transfer mode on a cell that does not support DTM is paged for circuit-switched services.
In this paper the RSRVCC scenarios are analysed with the corresponding failure cases.
2. Access Transfer in RSRVCC

For access transfer the message flows given for the case where no PS HO or DTM HO is possible is depicted below:
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Figure 2. SRVCC to E-UTRAN/UTRAN (HSPA) from UTRAN/GERAN without DTM / PS HO [3GPP TS23.216]
As per 3GPP TS 23.216 in case of SRVCC to E-UTRAN/UTRAN even when PS HO and DTM HO is supported the PS HO is not initiated.  This means that the above solution is to be used also when DTM HO/ PS HO is supported by the mobile and the network. This would possibly mean that differently from the DTM handover principles where the CS and PS handover are performed in parallel (see Figure 2), when RSRVCC is performed, the CS to PS and PS handover will be embedded into a single signalling performed through the A interface and MSC server. This will  result in a new set of procedures in GERAN, namely a merged CS and PS handover. The detailed description of the signalling flows for these procedures is currently missing in the 3GPP TS23.216.
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Figure 1. Inter-RAT DTM Handover from GERAN A/Gb mode to UTRAN, preparation phase [see 3GPP TS 43.055]

2.1 Implementation of the RSRVCC in GERAN specs 

The case where no PS handover or DTM handover is supported is straightforward to be implemented in the GERAN specs. However the case where the PS Handover and DTM Handover is supported requires possibly new procedures on the GERAN side due to the current description in 3GPP TS 23.216, which indicates that no PS Handover is initiated.   
2.1.1 PS handover and DTM handover Implementation 
In 3GPP TS23.216 no difference between the PS Handover and DTM Handover case exist and this is treated as a single scenario. In case where PS Handover and DTM Handover is supported upon initiating rSRVCC there is no PS Handover initiated as per 3GPP TS 23.216. 

In terms of signalling this means that the PS handover to E-UTRAN as specified in 3GPP TS23.216 will not be utilized. However the behaviour of the BSS initiating the rSRVCC is not defined in 3GPP TS 23.216. There are 2 different ways to interpret and implement this scenario:

Method 1: No PS Handover initiated will mean that the PS bearers subject to handover on the PS domain will be released or suspended upon initiating the rSRVCC 

Method 2: The BSS shall include the PS bearers subject to PS handover in the rSRVCC signalling indicating to eNB or RNC that the resource allocation is needed also for the PS bearers thus not only for the dedicated channel subject to rSRVCC.
In Method 1 clarification is needed in the GERAN specs to specify that in case of rSRVCC no PS handover is executed and as such PS bearers are not subject to handover.

In Method 2 clarification is needed in the GERAN specs to specify that in case of rSRVCC no PS handover signalling is send through the SGSN and as such SGSN is left out of the handover signalling but that the PS bearers are subject to handover. Thus the BSS includes the resource request also for the PS bearers in the transparent containers through the CS domain.   
On the radio interface the main difference between Method 1 and Method 2 will be whether the Inter System Handover Command to UTRAN or E-UTRAN or DTM Handover Command is send to the mobile. In case of Method 1 this will be the Inter System Handover Command to UTRAN or E-UTRAN, while in case of Method 2 this will be the DTM Handover Command.
It must be noted that the DTM Handover to UTRAN is already specified in GERAN and as such most of the changes required in Method 2 will be concerning this scenario.  

It is proposed that GERAN2 decides on the appropriate implementation of this feature in GERAN specifications. 

3. RSRVCC Failure cases 

The failure cases applicable to the scenario depicted in Figure 1 on the GERAN side are the same as those applicable to the CS handover.
The failure cases applicable to the scenarios where the PS HO and DTM HO is supported depend on the implementation of these scenarios in the GERAN specifications. In case of the Method 1 the same failure cases as in case of CS handover will apply, while in case of Method 2 the failure cases will depend on the specification of the scenario. For example the handling of the PS handover failure will be different from the current specifications, seen that the mobile never receives the PS HANDOVER COMMAND.
4. Summary 

In this paper an analysis of the present RSRVCC as per 3GPP TS 23.216 has been presented focusing on the impacts to the GERAN procedures. Based on this analysis the following can be concluded:

· The existence of the PS bearer is a prerequisite for RSRVCC;

· RSRVCC can be initiated for a RSRVCC supporting mobile in dual transfer mode or in dedicated mode with suspended packet transfer;

· As per 3GPP TS 23.216 no PS Handover is initiated with the RSRVCC. The implementation of these scenarios in GERAN specifications needs to be decided TSG GERAN2;
· RSRVCC failure cases depend on the selected mechanism for handling the PS bearers subject to handover in TSG GERAN2; 
It is proposed that GERAN2 considers this summary and use this as input/working assumptions for the specification of RSRVCC in GERAN. 
Accordingly the WI will have to be updated. 
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