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Introduction

The contribution describes the GA-CSR related high level procedures of the Iu mode GAN proposal.
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X.5
High Level Procedures
[other high level procedures]
X.5.7
GA-CSR Connection handling

The Iu-mode GAN GA-CSR connection is a logical connection between the MS and the GANC for the CS domain.

A GA-CSR connection is established when the upper layers in the MS request the establishment of a CS domain signalling connection and the MS is in GA-CSR-IDLE state; i.e., no GA-CSR connection exists. When a successful response is received from the network, GA-CSR replies to the upper layer that the CS domain signalling connection is established and the MS has entered the equivalent of the RRC connected mode (i.e., the GA-CSR-CONNECTED state).
X.5.7.1
GA-CSR Connection Establishment 

Figure X.5.7-1 shows successful and unsuccessful establishment of the GA-CSR Connection.
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Figure X.5.7-1: GA-CSR Connection Establishment

1.
The MS initiates GA-CSR connection establishment by sending the GA-CSR REQUEST message to the GANC. This message contains the Establishment Cause indicating the reason for GA-CSR connection establishment.
2.
The GANC signals the acceptance of the connection request to the MS by sending the GA-CSR REQUEST ACCEPT and the MS enters the GA-CSR-CONNECTED state.
3.
If the GANC determines that the GA-CSR connection request shall be rejected, it sends a GA-CSR REQUEST REJECT to the MS indicating the reject cause, completing the procedure.
X.5.7.2
GA-CSR Connection Release

Figure X.5.7-2 shows release of the logical GA-CSR connection between the MS and the GANC.
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Figure X.5.7-2: GA-CSR Connection Release

1.
The MSC indicates to the GANC to release the CS resources allocated to the UE, via the RANAP Iu Release Command message.
2.
The GANC confirms resource release to MSC using the Iu Release Complete message.

3.
The GANC commands the MS to release resources, using the GA-CSR RELEASE message.

4.
The MS confirms resource release to the GANC using the GA-CSR RELEASE COMPLETE message and the GA-CSR state in the MS changes to GA-CSR-IDLE.

X.5.8
CS Security Mode Control
The message flow for CS security mode control is shown in figure 27.
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Figure X.5.7-3: CS Security Mode Control
1.
The MSC sends the RANAP Security Mode Command message to GANC. This message contains the integrity key (IK) and allowed algorithms, and optionally the encryption key (CK) and allowed algorithms.

2.
The GANC sends the GA-CSR SECURITY MODE COMMAND message to the MS. This message indicates the integrity protection and encryption settings (i.e., that are applicable after relocation to UTRAN), and a random number. The MS stores the information for possible future use after a relocation to UTRAN.

3.
The MS computes a MAC based on the random number, the MS IMSI and the integrity key. The MS then sends the GA-CSR SECURITY MODE COMPLETE message to signal its selected algorithm and the computed MAC.

4.
The GANC verifies the MAC. If the GANC verifies the MAC to be correct it sends the Security Mode Complete message to the MSC.

NOTE:
The MAC proves that the identity that is authenticated to the GANC is the same as the identity authenticated to the core network. The configuration option of not enabling security mode control in the network will therefore open up the network to more security threats than in UTRAN.

X.5.9
CS NAS Signalling Procedures
After GA-CSR connection establishment, NAS signalling may be transfer from MSC-to-MS and from MS-to-MSC.
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Figure X.5.7-4: MSC-to-MS NAS signalling
1.
For MSC-to-MS NAS signalling, the MSC sends a NAS PDU to the GANC via the RANAP Direct Transfer message.
2.
The GANC encapsulates the NAS PDU within a GA-CSR DL DIRECT TRANSFER message and forwards the message to the MS via the existing TCP connection.
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Figure X.5.7-5: MS-to-MSC NAS signalling
1.
The MS receives a request from the NAS layer to transfer an uplink NAS PDU. Assuming the required signalling connection already exists, the MS encapsulates the NAS PDU within a GA-CSR UL DIRECT TRANSFER message and sends the message to the GANC.

2.
The GANC relays the received message to the MSC via the RANAP Direct Transfer message.

X.5.10
Mobile Originated CS Call
The description of the procedure in this sub-clause assumes the MS is in GAN mode; i.e., it has successfully registered with the GANC and GA-CSR is the serving RR entity for CS services in the MS. It also assumes that no GA-CSR signalling connection exists between the MS and GANC (i.e., GA-CSR-IDLE state).
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Figure X.5.7-6: Mobile Originated CS Call

1.
The GA-CSR Connection Establishment procedure is performed as described in clause X.5.7.1.

2.
The MS sends the CM Service Request message to the GANC within the GA-CSR UL DIRECT TRANSFER message.

3.
The GANC establishes an SCCP connection to the MSC and forwards the NAS PDU (i.e., the CM Service Request message) to the MSC using the RANAP Initial UE Message. The message includes the Domain Indicator set to value ‘CS domain’. Subsequent NAS messages between the MS and MSC will be sent between GANC and MSC using the RANAP Direct Transfer message.
4.
The MSC may optionally authenticate the MS using standard UTRAN authentication procedures.
5.
The MSC normally initiates the Security Mode Control procedure described in clause X.5.8.

6.
The MS sends the Setup message providing details on the call to the MSC and its bearer capability and supported codecs. This message is contained within the GA-CSR UL DIRECT TRANSFER between the MS and the GANC. The GANC forwards the Setup message to the MSC.

7.
The MSC indicates it has received the call setup and it will accept no additional call-establishment information using the Call Proceeding message to the GANC. The GANC forwards this message to the MS in the GA-CSR DL DIRECT TRANSFER message.
8.
The MSC requests the GANC to assign call resources using the RANAP RAB Assignment Request message. The MSC includes the RAB-ID, the CN Transport Layer Address and the CN Iu Transport Association for user data.

9.
The Iu bearer is established per standard Iu procedures. In the case of the ATM-based Iu-cs interface, this may include the exchange of ALCAP signalling between the GANC and the MSC to setup the ATM virtual circuit. For both ATM and IP-based Iu-cs interface types, Iu bearer establishment may also include the Iu UP initialization exchange, if Iu UP support mode is required as indicated by the MSC in the RANAP RAB Assignment Request message.
10.
The GANC sends the GA-CSR ACTIVATE CHANNEL message to the MS including bearer path setup information such as:

-
Channel mode.

-
Multi-rate codec configuration.

-
UDP port & the IP address for the uplink RTP stream.
-
Voice sample size.
11.
The MS sends the GA-CSR ACTIVATE CHANNEL ACK to the GANC indicating the UDP port for the downlink RTP stream.

12.
The GANC signals to the MSC that the RAB has been established by sending a RANAP RAB Assignment Response message.

13.
The GANC signals the completion of the RAB establishment to the MS with the GA-CSR ACTIVATE CHANNEL COMPLETE message.
14.
The MSC signals to the UE, with the Alerting message, that the B-Party is ringing. The message is transferred to the GANC and GANC forwards the message to the MS in the GA-CSR DL DIRECT TRANSFER. If the MS has not connected the audio path to the user, it shall generate ring back to the calling party. Otherwise, the network-generated ring back will be returned to the calling party.
15.
The MSC signals that the called party has answered, via the Connect message. The message is transferred to the GANC and GANC forwards the message to the MS in the GA-CSR DL DIRECT TRANSFER. The MS connects the user to the audio path. If the MS is generating ring back, it stops and connects the user to the audio path.
16.
The MS sends the Connect Ack message in response, and the two parties are connected for the voice call. This message is contained within the GA-CSR UL DIRECT TRANSFER between the MS and the GANC. The GANC forwards the Connect Ack message to the MSC.
17.
Bi-directional voice traffic flows between the MS and MSC through the GANC.

X.5.11
Mobile Terminated CS Call
The description of the procedure in this clause assumes the MS is in GAN mode; i.e., it has successfully registered with the GANC and GA-CSR is the serving RR entity for CS services in the MS. It also assumes that no GA-CSR signalling connection exists between the MS and GANC (i.e., GA-CSR-IDLE state).
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Figure X.5.7-7: Mobile Terminated CS Call

1.
A mobile-terminated call arrives at the MSC. The MSC sends a RANAP Paging message to the GANC identified through the last Location Update received by it and includes the TMSI if available. The IMSI of the mobile being paged is always included in the request.
2.
The GANC identifies the MS registration context using the IMSI provided by the MSC. It then pages the MS using the GA-CSR PAGING REQUEST message. The message includes the TMSI, if available in the request from the MSC; else it includes only the IMSI of the MS.
3.
The MS responds with a GA-CSR PAGING RESPONSE. The MS transitions to the GA-CSR-CONNECTED state.

4.
The GANC establishes an SCCP connection to the MSC. The GANC then forwards the paging response to the MSC using the RANAP Initial UE Message. Subsequent NAS messages between the MS and core network will be sent between GANC and MSC using the RANAP Direct Transfer message.
5.
The MSC may optionally authenticate the MS using standard UTRAN authentication procedures.
6.
The MSC normally updates the security configuration in the UE, via the GANC, as described in clause X.5.8.

7.
The MSC initiates call setup using the Setup message sent to the MS via GANC. GANC forwards this message to the MS in the GA-CSR DL DIRECT TRANSFER message.

8.
The MS responds with Call Confirmed using the GA-CSR UL DIRECT TRANSFER after checking it's compatibility with the bearer service requested in the Setup and modifying the bearer service as needed. If the Setup included the signal information element, the MS alerts the user using the indicated signal, else the MS alerts the user after the successful configuration of the user plane. The GANC forwards the Call Confirmed message to the MSC.

9.
The MSC initiates the assignment procedure with the GANC, which triggers the setup of the RTP stream (voice bearer channel) between the GANC and UE, same as steps 8-13 in the MO call scenario described in clause X.5.10.
10.
The MS signals that it is alerting the user, via the Alerting message contained in the GA-CSR UL DIRECT TRANSFER. The GANC forwards the Alerting message to the MSC. The MSC sends a corresponding alerting message to the calling party.
11.
The MS signals that the called party has answered, via the Connect message contained in the GA-CSR UL DIRECT TRANSFER. The GANC forwards the Connect message to the MSC. The MSC sends a corresponding Connect message to the calling party and through connects the audio. The MS connects the user to the audio path.
12.
The MSC acknowledges via the Connect Ack message to the GANC. GANC forwards this message to the MS in the GA-CSR DL DIRECT TRANSFER. The two parties on the call are connected on the audio path.
13.
Bi-directional voice traffic flows between the MS and MSC through the GANC.

X.5.12
CS Call Clearing 

The following figure shows call clearing initiated by the MS.
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Figure X.5.7-8: MS initiated CS Call clearing

1.
The MS sends the Disconnect message to the CN to release the call. This message is contained in the GA-CSR UL DIRECT TRANSFER message between MS and GANC. The GANC forwards the Disconnect message to the CN (i.e., using the RANAP Direct Transfer message).
2.
The CN responds with a Release message to the GANC. The GANC forwards this message to the MS using the GA-CSR DL DIRECT TRANSFER message.
3.
The MS responds with the Release Complete message. This message is contained within the GA-CSR UL DIRECT TRANSFER message between MS and GANC. The GANC forwards the Disconnect message to the CN.
4.
The CN triggers the release of connection as described in clause X.5.7.2.
Proposal
It is proposed to capture the text in sections X.5.7-X.5.12 in the GAN Enhancements Technical Report to describe the GA-CSR related high level procedures of the Iu mode GAN proposal.
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