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Analysis of the Reverse SRVCC 

1. Introduction

Reverse SRVCC (RSRVCC) is being specified in 3GPP TR23.885. 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. 

Out of a number of alternatives provided in 3GPP TR23.885 as of SA WG2#81 there are a number of agreements made towards a solution for Reverse SRVCC:

· Solutions 3 and 5 as a preferred solution (SA WG2 # 81)

· For access transfer preparation Alternative 5 is chosen in SA WG2#86 where both scenarios are considered with and without the DTM. 

In this paper the current RSRVCC procedures are analysed from GERAN perspective in order to derive the possible impacts and identify the work needed  in GERAN.

2. RSRVCC Scope and Principles

A prerequisite for the RSRVCC is that the user is registered in IMS and has at least one PS bearer (used for SIP signalling).

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 DTM handover (i.e. PS+CS) principles. 

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.

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. 

3. E-UTRAN Measurement Reporting for rSRVCC

The E-UTRAN measurement reporting in dedicated mode is specified as of Rel-8. This was introduced to enable redirection to E-UTRAN upon Channel Release. The measurement reporting is allowed on the E-UTRAN neighbour cell list as described in section 3.4.1.2 in TS44.018. 

In dedicated mode MS supports measurement reporting of E-UTRAN cells in both Measurement Report and Enhanced Measurement Report.

No changes are foreseen to these procedures due to RSRVCC.

4. Activating the E-UTRAN capability 

Due to the voice domain selection mechanisms in Rel‑8 and Rel‑9 a CSFB and an IMS/CS-voice capable terminal disables its E-UTRAN capability when it selects the GERAN or UTRAN (see also TS23.221, TS24.301).
Once disabled the MS will activate its E-UTRAN support only if SGSN requests the mobile to enable this capability. 

In TR 23.885 (see Annex A) 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.”
Seen that a supporting RSRVCC mobile should not disable its E-UTRAN capability, alternatives such as Alt.C) or similar that allow for the mobile to keep its E-UTRAN capabilities would be preferred. The specification of these procedures would be then outside the scope of GERAN. 

5. Access Transfer in RSRVCC

For access transfer preparation, Alternative 5 is chosen in SA WG2#86. The message flows given for Alternative 5 is depicted below:
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Figure 1. Access Transfer Preparation Alternative 5, non-DTM case [see 3GPP TR 23.885]
In SA WG2#87 based on the discussion paper[1] related to DTM scenario it was decided that in case of RSRVCC a single solution is adopted for both DTM and non DTM case where the BSC sends only a single CS to PS HO Required to MSC Server/target MME. At the time of writing these changes are not visible in the TS23.885. This would 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 would result in a new set of procedures in GERAN, namely a merged CS and PS handover.
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Figure 2. Inter-RAT DTM Handover from GERAN A/Gb mode to UTRAN, preparation phase [see 3GPP TS 43.055]

5.1 Serving PS Node

Figure 1 depicts the non-DTM case for the access transfer in RSRVCC, however assuming the PS bearer is still active but suspended. Step 4 and Step 5 depicted below are based on this assumption.

“[…]

4. If the MME has no UE context it sends Context Request using P-TMSI and RAI to find the old SGSN.

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

“

For this mobile the BSS and/or the MSC Server should therefore know the P-TMSI and RAI and inform the MME in Step 2 already of these parameters. These parameters allow the MME to find the right SGSN that has a GMM context for this mobile. The solutions for identifying the serving PS node intend to accommodate for this functionality. As per 23.885 the following parameters are needed:

“[…]

a. RAI, P-TMSI, and P-TMSI signature if serving PS node is in UTRAN network.
b. RAI and TLLI if serving PS node is in GERAN network.
c. GUTTI if serving PS node is in E-UTRAN network.
“

In TR 23.885 there are 3 Alternatives discussed. From these 3 Alternatives the CN based alternative was not seen as desired in TSG SA2 while the MS alternative was not seen as acceptable by GERAN and RAN groups (see [2] [3]). A solution to this problem therefore should not result in changes on the radio interface in GERAN.

6. Summary 

In this paper an analysis of the present RSRVCC as per TR 23.885 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;

· No changes are required to the radio interface procedures namely E-UTRAN measurement reporting; 

· The main required changes are related to the handover signalling over the A and Gb interfaces. 

· Note: if RSRVCC procedure is not to follow the inter-RAT DTM handover principles these changes are expected to be quite significant. 

· Solution for Serving PS node identification (Section 3.1) and activating E-UTRAN capability (Section 4) should not introduce changes to the GERAN radio interface signalling; 

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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