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**** START CHANGE ****
5
Architecture model and reference points

5.1
General

The SRVCC Architecture for 3GPP2 1xCS reuses many existing elements in 3GPP2 X.S0042 [4] for 3GPP2 1xCS.

The SRVCC and vSRVCC Architectures for 3GPP UTRAN/GERAN reuses the session transfer function defined for IMS in TS 23.237 [14] for IMS service continuity. The MSC Server that is enhanced for SRVCC and vSRVCC may also be enhanced for ICS as defined in TS 23.292 [13].

The overall model and impacts to the various elements is provided in the following clauses.

5.2
Reference architecture

5.2.1
E-UTRAN and 3GPP2 1xCS SRVCC architecture

This specification introduces an additional functional entity to those defined in the E‑UTRAN architecture TS 23.402 [3], called 1x CS SRVCC interworking solution function (3GPP2 1xCS IWS), see figure 5.2.1‑1.

NOTE:
The figure only shows the necessary components related to 3GPP2 1xCS IWS.
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Figure 5.2.1-1: SRVCC architecture for E-UTRAN to 3GPP2 1xCS

5.2.2
E-UTRAN and 3GPP UTRAN/GERAN SRVCC architecture

This specification introduces an additional function to those defined in the E‑UTRAN architecture TS 23.401 [2] for SRVCC. This additional function is provided by the MSC Server (i.e., MSC Server enhanced for SRVCC).

NOTE 1:
The following figure only shows the necessary components related to MSC Server enhanced with SRVCC.
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NOTE 2:
MSC Server shown in the figure is enhanced for SRVCC.

NOTE 3:
This architecture also applies to roaming scenario (i.e., S8, S6a are not impacted due to SRVCC).

NOTE 4:
The MSC server enhanced with SRVCC may not be the final target MSC which connects to the target cell.

Figure 5.2.2-1: SRVCC architecture for E-UTRAN to 3GPP UTRAN/GERAN

5.2.2a
3GPP E-UTRAN to 3GPP UTRAN vSRVCC architecture
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Figure 5.2.2a-1: vSRVCC architecture for E-UTRAN to 3GPP UTRAN

NOTE 1:
The following figure only shows the necessary components related to MSC Server enhanced for vSRVCC
NOTE 2:
MSC Server shown in the figure is enhanced for vSRVCC.

NOTE 3:
This architecture also applies to roaming scenario (i.e., S8, S6a are not impacted due to vSRVCC).

NOTE 4:
The MSC server enhanced for vSRVCC may not be the final target MSC which connects to the target cell.
5.2.3
UTRAN (HSPA) and 3GPP UTRAN/GERAN SRVCC architecture

This specification introduces an additional function to those defined in the UTRAN architecture TS 23.060 [10] for SRVCC. This additional function is provided by the MSC Server (i.e., MSC Server enhanced for SRVCC).
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Figure 5.2.3-1: SRVCC architecture for UTRAN (HSPA) to 3GPP UTRAN/GERAN with Gn based SGSN
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NOTE 1:
The above figures only show the necessary components related to MSC Server enhanced with SRVCC.

NOTE 2:
MSC Server shown in the above figures are enhanced for SRVCC.

NOTE 3:
This architecture also applies to roaming scenario.

NOTE 4:
The MSC server enhanced with SRVCC may not be the final target MSC which connects to the target cell.

Figure 5.2.3-2: SRVCC architecture for UTRAN (HSPA) to 3GPP UTRAN/GERAN with S4 based SGSN

5.3
Functional Entities

NOTE 1:
3GPP2 components are not described here. Please refer to 3GPP2 X.S0042 [4].

NOTE 2:
IMS components are not described here. Please refer to TS 23.237 [14] and TS 23.292 [13].

5.3.1
3GPP2 1x CS SRVCC interworking solution function (1xCS IWS)

3GPP2 1xCS IWS uses the S102 reference point to communicate with the MME and to transport 3GPP2 1xCS signalling messages to the SRVCC UE. The role of the 3GPP2 1xCS IWS is:

-
To be a signalling tunnelling end point towards the MME for receiving/sending encapsulated 3GPP2 1xCS signalling messages to/from the UE; and

-
To emulate a 1xRTT BSS towards the 1xRTT MSC (reference point A1 as defined in 3GPP2 A.S0014 [20] between 1xBS and MSC).

5.3.2
MSC Server enhanced for E-UTRAN/UTRAN (HSPA) and 3GPP UTRAN/GERAN SRVCC

In addition to the standard MSC Server behavior defined in TS 23.002 [15], an MSC Server which has been enhanced for SRVCC provides the following functions as needed for support of SRVCC:

-
Handling the Relocation Preparation procedure requested for the voice component from MME/SGSN via Sv reference point;

-
Behaving as MSC Server enhanced for ICS as defined in TS 23.292 [13] if supported and when ICS flag is received via Sv reference point;

-
Invoking the session transfer procedure or emergency session transfer procedure from IMS to CS as according to TS 23.237 [14];

-
Coordinating the CS Handover and session transfer procedures;

-
Handling the MAP_Update_Location procedure without it being triggered from the UE;

-
In case of an emergency session, conditionally sending a MAP Subscriber Location Report to a GMLC to support location continuity according to TS 23.271 [29].

5.3.2a
MSC Server enhanced for vSRVCC
An MSC Server enhanced for SRVCC may be further enhanced for vSRVCC by providing, in addition to the functions specified in clause 5.3.2, the following functions as needed for the support of vSRVCC:

-
Intiating the handover towards the target system for BS30 when it receives the Sv request with a vSRVCC indication from the MME.
5.3.3
MME

5.3.3.1
Interworking with 3GPP2 1xCS IWS

If the MME (operator) supports interworking to 3GPP2 1xCS, the MME shall follow the rules and procedures described in TS 23.402 [3] with the following additions and clarifications:

-
To be a signalling tunnelling end point towards the 3GPP2 1xCS IWS for sending/receiving encapsulated 3GPP2 1xCS signalling messages to/from the UE, which are encapsulated in S1-MME S1 Information Transfer messages (TR 36.938 [7]).

-
release of the E-UTRAN resources after SRVCC to the 3GPP2 1xCS is completed.

-
include information to enable 3GPP2 network to determine emergency session.

-
insert the equipment identifier during the handover procedure for the case UE operating in limited service mode.

5.3.3.2
Interworking with 3GPP MSC Server enhanced for SRVCC

5.3.3.2.1
Interworking with 3GPP MSC Server enhanced for SRVCC 

If the MME (operator) supports the interworking to 3GPP CS, the MME shall follow the rules and procedures described in TS 23.401 [2] with the following additions and clarifications:

-
Performing the PS bearer splitting function by separating the voice PS bearer from the non-voice PS bearers.

-
Handling the non-voice PS bearers handover with the target cell as according to Inter RAT handover procedure as defined in TS 23.401 [2].
-
Initiating the SRVCC handover procedure for handover of the voice component to the target cell via the Sv interface and including an emergency indication if this is an emergency session. This procedure is only triggered once regardless of the number of voice bearers (i.e. QCI=1) that are in use by the UE. If there are multiple voice bearers and one of those is for IMS emergency session then MME shall only execute the SRVCC for emergency.
-
Coordinating PS handover and SRVCC handover procedures when both procedures are performed.
-
Sending the equipment identifier to the MSC Server during the handover procedure for the case of UEs operating in limited service mode.

-
In case of an emergency session, conditionally sending a Subscriber Location Report to a GMLC to support location continuity according to TS 23.271 [29].
-
If the MME (operator) supports vSRVCC, signaling the vSRVCC indication to the source MSC Server and performing bearer splitting of voice and video bearers of the IMS sessions with bi-directional video and voice media e.g. IMS Multimedia Telephony as defined in TS 22.173 [26].
5.3.3.2.2
PS bearer splitting function

The function identifies the voice PS bearer upon E-UTRAN to UTRAN/GERAN SRVCC and performs different handling of these bearers from the non-voice PS bearers (see detailed procedures in subsequent clauses). For vSRVCC, it also identifies the vSRVCC marked video PS bearer in addition to the voice PS bearer.
5.3.3A
SGSN

5.3.3A.1
Interworking with 3GPP MSC Server enhanced for SRVCC

5.3.3A.1.1
Interworking with 3GPP MSC Server enhanced for SRVCC

If the SGSN (operator) supports the interworking to 3GPP CS, the SGSN shall follow the rules and procedures described in TS 23.060 [10] with the following additions and clarifications:

-
Performing the PS bearer splitting function by separating the voice PS bearer from the non-voice PS bearers. VoIP is detected by traffic class=conversational and SSD='speech'.

-
Handling the non-voice PS bearers handover with the target cell as according to Inter/Intra RAT handover procedure as defined in TS 23.060 [10].

-
Initiating the SRVCC handover procedure for handover of the voice component to the target cell via the Sv interface and including an emergency indication if this is an emergency session. This process is only triggered once regardless of the number of PS voice bearers (i.e. SSD='speech') that are in use by the UE. If there are multiple voice bearers and one of those is for IMS emergency session then SGSN shall only execute the SRVCC for emergency.

-
Coordinating PS handover and SRVCC handover procedures when both procedures are performed.

-
Sending the equipment identifier to the MSC Server during the handover procedure for the case of UEs operating in limited service mode.

-
In case of an emergency session, conditionally sending a MAP Subscriber Location Report to a GMLC to support location continuity according to TS 23.271 [29].

5.3.3A.1.2
PS bearer splitting function

The function identifies the voice PS bearer upon HSPA to UTRAN/GERAN SRVCC and performs different handling on these bearers from the non-voice PS bearers (see detailed procedures in subsequent clauses).

5.3.4
UE enhanced for SRVCC

5.3.4.1
Interworking with 3GPP2 1xCS

If the UE supports 3GPP2 1xCS access, the 1xCS SRVCC UE is a UE that is capable to perform SRVCC to the 3GPP2 1xCS system. The interaction between UE and E-UTRAN is described in TR 36.938 [7]. The interaction with the 3GPP2 1xCS system is described in this specification.

5.3.4.2
Interworking with 3GPP UTRAN/GERAN

3GPP SRVCC UE is needed to perform SRVCC (see clause 3.1 for 3GPP SRVCC UE definition). The interaction between UE and E-UTRAN is described in TS 36.300 [16] and between UE and UTRAN (HSPA) is described in TS 25.331 [19].

The SRVCC UE indicates to the network that the UE is SRVCC capable when being configured for using IMS speech service supported by the home operator, e.g. the IMS Multimedia Telephony Service for bi-directional speech as described in TS 22.173 [26] and the operator policy on the SRVCC UE as specified in TS 23.237 [14] does not restrict the session transfer.

5.3.4a
UE enhanced for vSRVCC

-
Signals its vSRVCC capability to the network. The vSRVCC capability is separate from SRVCC capability as defined in section 5.3.4.2.
-
Initiates the multimedia codec negotiation on the CS domain after the vSRVCC handover is completed.

NOTE 1:
It is recommended that the UE and the network support the MONA [xx] codec negotiation mechanism to accelerate the call establishment and minimise the interruption time.

NOTE 2:
If the service configuration on the UE is changed (e.g. the user changes between an IMS video call service supported by the home operator and a PS video service incompatible with vSRVCC), the UE can change its vSRVCC capability indication as part of the "MS Network Capability" in a Tracking Area Update message.
5.3.5
Serving/PDN GW

No additional requirement due to SRVCC.

5.3.6
E-UTRAN

5.3.6.1
Interworking with 3GPP2 1xCS

If the E-UTRAN (operator) supports interworking to 3GPP2 1xCS, the E‑UTRAN performs the HO trigger, tunnelling of the 3GPP2 1xCS signalling messages toward the MME, and interacting with the SRVCC UE as described in TR 36.938 [7].

E-UTRAN may be capable of determining the neighbour cell list based on the "SRVCC operation possible" indication and/or presence of established QCI=1 bearers for a specific UE. An example algorithm is provided in clause A.1.

NOTE:
If E-UTRAN does not update the neighbour cell list dynamically, if E-UTRAN triggers handover to 1x when either the "SRVCC operation possible" indication is set to "false" or there are no established QCI=1 bearers for a specific UE, this will result in an error case.

5.3.6.2
Interworking with 3GPP UTRAN/GERAN for SRVCC
Between UE and E-UTRAN, no additional functionality is required for the E‑UTRAN as defined in TS 36.300 [16].

When E‑UTRAN selects a target cell for SRVCC handover, it needs to send an indication to MME that this handover procedure requires SRVCC

E-UTRAN may be capable of determining the neighbour cell list based on the "SRVCC operation possible" indication and/or presence of established QCI=1 bearers for a specific UE. An example algorithm is provided in clause A.2.

NOTE:
In case E-UTRAN does not update the neighbour cell list dynamically, if E-UTRAN triggers handover to a VoIP-incapable cell when the "SRVCC operation possible" indication is set to "false" and there are established voice (QCI=1) bearers for a specific UE, the establishment of the voice bearers will be rejected by the target access.

5.3.6.2a
Interworking with 3GPP UTRAN for vSRVCC

Between UE and E-UTRAN, no additional functionality is required for the E‑UTRAN as defined in TS 36.300 [16].

NOTE:
In case E-UTRAN does not update the neighbour cell list dynamically, if E-UTRAN triggers handover to a VoIP incapable cell when the "SRVCC operation possible" indication is set to "false" and there are established voice and video (QCI=1 and vSRVCC marked) bearers for a specific UE, the establishment of the voice and video bearers will be rejected by the target access.
5.3.6A
UTRAN (HSPA)

When HSPA capable UTRAN selects a target cell for SRVCC handover, it needs to send an indication to SGSN that this handover procedure requires SRVCC.

NOTE 1:
UTRAN (HSPA) assumes that SGSN supports SRVCC functionality.

UTRAN may be capable of determining the neighbour cell list based on the "SRVCC operation possible" indication and/or presence of established voice bearers (i.e. bearers with Traffic Class = Conversational and Source Statistic Descriptor = 'speech') for a specific UE. An example algorithm is provided in clause A.3.

NOTE 2:
In case UTRAN does not update the neighbour cell list dynamically, if UTRAN triggers handover to a VoIP-incapable cell when the "SRVCC operation possible" indication is set to "false" and there are established bearers with Traffic Class = Conversational and Source Statistic Descriptor = 'speech' for a specific UE, the establishment of the voice bearers will be rejected by the target access.

5.3.7
HSS

5.3.7.1
Interworking with 3GPP UTRAN/GERAN

The SRVCC STN-SR, vSTNR, C‑MSISDN and optional ICS flag are downloaded to MME from HSS during E-UTRAN attach procedure. For UTRAN (HSPA), these subscription information (excluding vSTN-SR) are downloaded to SGSN from HSS during GPRS attach procedure. HSS also informs the MME/SGSN when STN-SR is modified or removed from the subscription. HSS also informs the MME when vSTN-SR is modified or removed from the subscription.
The ICS flag is used by the MSC Server enhanced for (v)SRVCC to behave also as MSC Server enhanced for ICS in TS 23.292 [13] if supported by the network.

NOTE:
HSS functionality is not impacted when MSC Server enhanced with (v)SRVCC performs the MAP_Update_Location procedure.

5.4
Reference points

5.4.1
MME – 3GPP2 1xCS IWS (S102)

The S102 reference point provides a tunnel between MME and 3GPP2 1xCS IWS to relay 3GPP2 1xCS signalling messages. 1x CS signalling messages are those messages that are defined for A21 interface as described in 3GPP2 A.S0008-C [8].

NOTE.
It is up to stage 3 to determine whether the tunnelling protocol for S102 can be defined as exactly as in A21. If so, S102 is then equivalent to A21.

5.4.2
MME/SGSN – MSC Server (Sv)

The Sv reference point provides SRVCC support between 3GPP E-UTRAN/UTRAN (HSPA) and 3GPP UTRAN/GERAN.

MME/SGSN includes the optional ICS flag if received from the HSS.

5.4.3
E-UTRAN – MME (S1-MME)

For 3GPP2 1xCS SRVCC, the S1‑MME reference point provides S1 Information Transfer message (TR 36.938 [7]) between UE and MME to relay the 3GPP2 1xCS signalling messages.

For 3GPP SRVCC, the S1‑MME reference point allows handover signalling between E‑UTRAN and MME. It is defined in TS 36.300 [16]

5.4.3A
UTRAN (HSPA) – SGSN (Iu-ps)

For 3GPP HSPA SRVCC, the Iu-ps reference point allows handover signalling between UTRAN and SGSN. It is defined in TS 25.413 [11].

5.4.4
HSS – MME (S6a)

For 3GPP SRVCC, the S6a is used to download SRVCC related information to MME during E‑UTRAN attach procedure or to inform MME that STN-SR or vSTN-SR information in the HSS has changed.

5.4.5
HSS – SGSN (Gr, S6d)

For 3GPP SRVCC, either the Gr or the S6d is used to download SRVCC related information to SGSN during UTRAN (HSPA) attach procedure or to inform SGSN that STN-SR information in the HSS has changed.
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