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First modified section 
7.1
State diagram for Generic Access
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Figure 8: State diagram for Generic Access in the MS
Notes:

1. The following cases are possible when switching the serving RR to GAN Iu mode:

a. Transition to GA-RRC-IDLE for both CS and PS domains (i.e., idle mode transition)

b. Transition to GA-RRC-IDLE (PS domain) and GA-RRC-CONNECTED (CS domain) (i.e., due to CS handover)

c. Transition to GA-RRC-IDLE (CS domain) and GA-RRC-CONNECTED (PS domain) (i.e., due to PS handover)

d. Transition to GA-RRC-CONNECTED (CS domain) and GA-RRC-CONNECTED (PS domain) (i.e., due to combined CS handover and PS handover)

2. The following cases are possible when switching the serving RR from GAN Iu mode:

a. Transition from GA-RRC-IDLE for both CS and PS domains (i.e., idle mode transition)

b. Transition from GA-RRC-IDLE (PS domain) and GA-RRC-CONNECTED (CS domain) (i.e., due to CS handover).

c. Transition from GA-RRC-IDLE (CS domain) and GA-RRC-CONNECTED (PS domain) (i.e., due to PS handover)

d. Transition from GA-RRC-CONNECTED (CS domain) and GA-RRC-CONNECTED (PS domain) (i.e., due to combined CS handover and PS handover)

3. There is no requirement for the MS to support both GAN Iu mode and GAN A/Gb mode.

Next modified section 
9.7
GA-RRC Connection handling

The GAN Iu mode GA-RRC CS and PS connections are logical connections between the MS and the GANC.

A GA-RRC connection is established when the upper layers in the MS request the establishment of a signalling connection for either CS or PS domain and the MS is in GA-RRC-IDLE state for that domain; i.e., no GA-RRC connection exists. When a successful response is received from the network, GA-RRC replies to the upper layer that the MS has entered the RRC connected mode (i.e., the GA-RRC-CONNECTED state). The upper layers then have the possibility to request transmission of NAS messages to the network.

Note that, in the case of a network-initiated CS or PS session, the GA-RRC connection is implicitly established when the MS responds to the GA-RRC PAGING REQUEST message from the GANC with the GA-RRC INITIAL DIRECT TRANSFER containing the paging response. This is illustrated in clause 9.11 for the CS case and clause 9.16.7.2 for the PS case.
Also, in the case of handover from GERAN or UTRAN to GAN Iu mode, the GA-RRC connection is implicitly established when the MS sends the GA-RRC RELOCATION ACK message to the GANC (normal case) or the GA-RRC RELOCATION ACCESS message to the GANC (exception case), as described in sub-clause 9.14.

9.7.1
GA-RRC Connection Establishment

The following figure shows successful and unsuccessful establishment of the GA-RRC connection for either the CS or PS domain.
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Figure 43: GA-RRC Connection Establishment

1.
The MS initiates GA-RRC connection establishment by sending the GA-RRC REQUEST message to the GANC. The message includes the CN Domain identity (CS or PS) and the Establishment Cause indicating the reason for GA-RRC connection establishment. 

2.
The GANC signals the acceptance of the connection request to the MS by sending the GA-RRC REQUEST ACCEPT and the MS enters the GA-RRC-CONNECTED state.
3.
If the GANC determines that the GA-RRC connection request shall be rejected, it sends a GA-RRC REQUEST REJECT to the MS indicating the reject cause, completing the procedure.
Next modified section 
9.8
Security Mode Control

The message flow for security mode control is shown in the following figure.


[image: image4.emf]MS GANC

1. Security Mode Command

3. GA-RRC SECURITY MODE COMPLETE

CN

4. Security Mode Complete

Verify MAC

2. GA-RRC SECURITY MODE COMMAND


Figure 46: Security Mode Control
1.
The CN sends the RANAP Security Mode Command message to the GANC. This message contains the integrity key (IK) and allowed algorithms, and optionally the cipher key (CK) and allowed algorithms.

2.
The GANC selects the integrity algorithm and (optionally) the ciphering algorithm based on the permitted algorithms received from the CN and the MS security capabilities indicated in the IE "3G Security Capability" received from the MS in the GA-RC REGISTER REQUEST message. The GANC sends the GA-RRC SECURITY MODE COMMAND message to the MS. This message indicates the selected integrity protection algorithm and ciphering algorithm (i.e., that are applicable after handover to UTRAN), and a random number. The MS stores the information for possible future use after a handover 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-RRC SECURITY MODE COMPLETE message including 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 CN.

NOTE:
The MAC proves that the identity that is authenticated to the GANC is the same as the identity authenticated to the core network. 

Next modified section 
9.10
Mobile Originated CS Call

The description of the procedure in this sub-clause assumes the MS is in GAN Iu mode; i.e., it has successfully registered with the GANC and GA-RRC is the serving RR entity for CS services in the MS. It also assumes that no GA-RRC signalling connection for the CS domain exists between the MS and GANC; i.e., the CS domain GA-RRC sublayer entity in the MS is in the GA-RRC-IDLE state. If the CS domain GA-RRC sublayer entity in the MS is already in the GA-RRC-CONNECTED state, step 1 is skipped.
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Figure 50: Mobile Originated CS Call

1.
The CS GA-RRC Connection Establishment procedure is performed as described in clause 9.7.1. 

2.
The MS sends the CM Service Request message to the GANC within the GA-RRC INITIAL DIRECT TRANSFER message. The message includes the CN Domain identity (CS or PS).

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 9.8.

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-RRC 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-RRC 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-RRC ACTIVATE CHANNEL message to the MS including bearer path setup information such as:

-
CN Domain ID (i.e., indicating CS domain).

-
RAB ID (provided by the MSC in step 8).
-
RAB Configuration (based on RAB parameters provided by the MSC in step 8). 

-
Multi-rate codec configuration.

-
UDP port & the IP address for the uplink RTP stream.
-
Voice sample size.
11.
The MS sends the GA-RRC ACTIVATE CHANNEL ACK to the GANC indicating that the MS has successfully established a CS bearer channel for the call and including the UDP port for the downlink RTP stream.
12.
The GANC signals the completion of the RAB establishment to the MS with the GA-RRC ACTIVATE CHANNEL COMPLETE message.
13.
The GANC signals to the MSC that the RAB has been established by sending a RANAP RAB Assignment Response message.

14.
The MSC signals to the MS, 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-RRC 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-RRC 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-RRC 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.

Next modified section 
9.13
CS Channel Modification

The GANC may initiate the CS channel modification procedure when it determines that one or more active CS channels require modification; e.g., based on information received from the MSC in the RAB Assignment Request message or based on local GANC logic. For example, the GANC may initiate this procedure if it detects "packet loss" and handover to GERAN/UTRAN is not possible or desired. CS channel modification and PTC modification use the same messages and the same basic message flows, but differ in the content of the messages.

The GANC may modify the following parameters:

-
RAB Configuration


-
Sample Size


-
RTP UDP Port


-
GANC IP Address


-
Multi-rate Configuration 2


-
RTP Redundancy Configuration

-
NAS Synchronisation Indicator

-
RTCP UDP Port
· 
· 
· 
· 
· 
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Figure 54: CS Channel Modification
1.
A call is established as described in clauses 9.10 or 9.11.

2.
The GANC sends the GA-RRC MODIFY CHANNEL message to the MS to modify parameters for the established call.

3.
The MS responds with the GA-RRC MODIFY CHANNEL ACKNOWLEDGE message to the GANC.
Next modified section 
9.14.1 CS Handover from GERAN to GAN
The description of the GERAN to GAN Handover procedure assumes the following:

· the MS is on an active call on the GERAN; and
· its mode selection is GAN-preferred, or if GERAN/UTRAN-preferred, the RxLev from the current serving cell drops below a defined threshold; and
· the MS has successfully registered with a GANC, allowing the MS to obtain GAN system information; and
· the GANC has directed the MS to operate in GAN Iu mode; and
· the GERAN provides information on neighbouring 3G cells such that one of the cells in the 3G neighbour list matches the 3G cell information associated with the GANC, as provided in the AS-related component of the system information obtained from the GANC.

9.14.1.1
Normal case: IMSI is present in Relocation Request message
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Figure 55: CS Handover from GERAN to GAN (IMSI in Relocation Request) 
1.
The MS has successfully registered with the GANC and begins to include GAN Iu mode cell information in the Measurement Report message to the GERAN. The MS reports the highest signal level for the GAN Iu mode cell. This is not the actual measured signal level on GAN, rather an artificial value (i.e., RxLev = 63), allowing the MS to indicate preference for the GAN.
2.
Based on MS measurement reports and other internal algorithms, the GERAN BSC decides to handover to the GAN Iu mode cell. The BSC starts the handover preparation by sending a Handover Required message to the MSC, identifying the target 3G RNC (GANC).
3.
The MSC requests the target GANC to allocate resources for the handover using the Relocation Request message. The MS is identified by the included IMSI parameter.

4.
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 Relocation Request message.

5.
The GANC sends the GA-RRC RELOCATION REQUEST message to the MS including bearer path setup information such as:

-
RAB ID (received from MSC in step 3)


-
Multi-rate codec configuration.

-
UDP port & the IP address for the uplink RTP stream.
-
Voice sample size.
6.
The MS sends the GA-RRC RELOCATION REQUEST ACK to the GANC indicating that the MS has successfully established resources for the call and including the UDP port for the downlink RTP stream.


7.
The GANC builds a Handover to UTRAN Command message and sends it to the MSC through the Relocation Request Acknowledge message.

8.
The MSC forwards the Handover to UTRAN Command message to the GERAN BSC in the BSSMAP Handover Command message, completing the handover preparation.

9.
The GERAN BSC sends the Intersystem to UTRAN Handover Command message, containing the Handover to UTRAN Command message, to the MS to initiate handover to GAN Iu mode. The MS does not switch its audio path from GERAN to GAN until handover completion (i.e., until it sends the GA-RRC RELOCATION COMPLETE message) to keep the audio interruption short.

10.
The MS transmits the GA-RRC RELOCATION COMPLETE message to indicate the completion of the handover procedure. It switches the user from the GERAN user plane to the GAN Iu mode user plane.

11.
The GANC indicates to the MSC that it has detected the MS, using Relocation Detect message. The MSC can optionally now switch the user plane from the source GERAN to the target GAN.

12.
Bi-directional voice traffic is now flowing between the MS and CN, via GANC.

13.
The GANC indicates the handover is complete, using the Relocation Complete message. If it had not done so before, the MSC now switches the user plane from source GERAN to target GAN.

14.
Finally, the MSC tears down the connection to the source GERAN, using Clear Command message.
15.
The source GERAN confirms the release of GERAN resources allocated for this call, using Clear Complete message.
9.14.1.2
Exception Case: No IMSI in Relocation Request
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Figure 55a: CS Handover from GERAN to GAN (No IMSI in Relocation Request)
1-2.
Same as steps 1-2 in clause 9.14.1.1.
3.
The MSC requests the target GANC to allocate resources for the handover using the Relocation Request message. The IMSI parameter is not included in the message since it is not available at the MSC.

4.
Same as step 4 in clause 9.14.1.1.

5-7.
Same as steps 8-10 in clause 9.14.1.1.

8.
The MS accesses the GANC using the GA-RRC RELOCATION ACCESS message, and provides the entire Intersystem to UTRAN Handover Command message received from GERAN. Information in the Intersystem to UTRAN Handover Command message (e.g. Handover Reference) allows the GANC to correlate the handover to the Relocation Request Acknowledge message sent to the MSC in step 5.

9-11.
The GANC sets up the bearer path with the MS, using the procedure as in steps 10 to 12 in clause 9.10.

12.
The MS transmits the GA-RRC RELOCATION COMPLETE message to indicate the completion of the handover procedure. It switches the user from the GERAN user plane to the GAN Iu mode user plane.
13.
The GANC indicates to the MSC that it has detected the MS, using the Relocation Detect message. The MSC can optionally now switch the user plane from the source GERAN to the target GAN.

14.
Bi-directional voice traffic is now flowing between the MS and MSC, via the GANC.
15.
The target GANC indicates the handover is complete, using the Relocation Complete message. If it had not done so before, the MSC now switches the user plane from source GERAN to target GAN.

16.
Finally, the MSC tears down the connection to the source GERAN, using Clear Command message.
17.
The source GERAN confirms the release of GERAN resources allocated for this call, using Clear Complete message.

Next modified section 
9.14.2
CS Handover from UTRAN to GAN

The description of the UTRAN to GAN CS handover procedure assumes the following:

· the MS is on an active call on the UTRAN; and

· the MS has successfully registered with a GANC, allowing the MS to obtain GAN system information; and

· the GANC has directed the MS to operate in GAN Iu mode; and

· the UTRAN provides information on neighbouring cells such that one of the cells in the neighbour list matches the cell associated with the GANC, as provided in the AS-related component of the system information obtained from GANC.

9.14.2.1
Normal Case: IMSI is present in Relocation Request message
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Figure 56: CS Handover from UTRAN to GAN (IMSI in Relocation Request) 
1.
The MS begins to include information about a GAN Iu mode cell in the Measurement Report message sent to the RNC. See Annex B.2.1 for further information.
2.
Based on MS measurement reports and other internal algorithms, the RNC decides to initiate handover to the GAN Iu mode cell. The RNC starts the preparation phase of the Relocation procedure by sending a Relocation Required message to the MSC, identifying the target (GAN Iu mode) cell.

3-6.
Same as steps 3-6 for CS handover from GERAN to GAN in clause 9.14.1.1.
7.
The GANC acknowledges the relocation request message, using Relocation Request Acknowledge message, indicating it can support the requested handover, and including a Physical Channel Reconfiguration message that indicates the radio channel to which the MS should be directed.

8.
The MSC sends the Relocation Command message to the RNC, completing the relocation preparation.

9.
The RNC sends the PHYSICAL CHANNEL RECONFIGURATION message to the MS to initiate handover to GAN Iu mode. The MS does not switch its audio path from UTRAN to GAN until handover completion (i.e., until it sends the GA-RRC HANDOVER COMPLETE message) to keep the audio interruption short.

10-13.
Same as steps 10-13 for CS handover from GERAN to GAN in clause 9.14.1.1.
14.
Finally, the MSC tears down the connection to the source RNC, using Iu Release Command.
15.
The source RNC confirms the release of UTRAN resources allocated for this call, using Iu Release Complete.

9.14.2.2
Exception Case: No IMSI in Relocation Request
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Figure 56a: CS Handover from UTRAN to GAN (No IMSI in Relocation Request)
1-2.
Same as steps 1-2 in clause 9.14.2.1.
3.
The MSC requests the target GANC to allocate resources for the handover using the Relocation Request message. The IMSI parameter is not included in the message since it is not available at the MSC.

4.
Same as step 4 in clause 9.14.2.1.

5-7.
Same as steps 7-9 in clause 9.14.2.1.

8.
The MS accesses the GANC using the GA-RRC RELOCATION ACCESS message, and provides the entire Physical Channel Reconfiguration message received from UTRAN. Information in the Physical Channel Reconfiguration message allows the GANC to correlate the handover to the Relocation Request Acknowledge message sent to the MSC in step 5.

9-11.
The GANC sets up the bearer path with the MS, using the procedure as in steps 10 to 12 in sub-clause 9.10.
12.
The MS transmits the GA-RRC RELOCATION COMPLETE message to indicate the completion of the handover procedure at its end. It switches the user from the UTRAN user plane to the GAN user plane.
13.
The GANC indicates to the MSC that it has detected the MS, using the Relocation Detect message. The MSC can optionally now switch the user plane from the source UTRAN to the target GAN.

14.
Bi-directional voice traffic is now flowing between the MS and MSC, via the GANC.
15.
The target GANC indicates the handover is complete, using the Relocation Complete message. If it had not done so before, the MSC now switches the user plane from source UTRAN to target GAN.
16.
Finally, the MSC tears down the connection to the source RNC, using Iu Release Command.
17.
The source RNC confirms the release of UTRAN resources allocated for this call, using Iu Release Complete.
Next modified section 
9.16.1
States of the GA-RRC Packet Transport Channel

The PS domain GA-RRC sublayer entity in the MS when in the GA-RRC-CONNECTED state can be in one of two PTC substates for each PTC: PTC-INACTIVE or PTC-ACTIVE.

· PTC-INACTIVE: This is the initial/default PTC substate of the PS domain GA-RRC sublayer entity in the MS when in the GA-RRC-CONNECTED state in GAN Iu mode. The MS is not able to send or receive PS domain user data to or from the network using the PTC. The PTC must be activated before domain user data can be transferred via the PTC. When the PTC has been successfully activated between the MS and the GANC, the PS domain GA-RRC sublayer entity in the MS transitions to the PTC-ACTIVE substate for this PTC.
· PTC-ACTIVE: The PS domain GA-RRC sublayer entity in the MS is in the GA-RRC-CONNECTED state for this PTC and the PTC is active between the MS and the GANC and the MS is able to send and receive PS domain user data to and from the GANC.
The following are the possible triggers for GA-RRC PTC activation:

· The GANC initiates PTC activation when the GANC receives the RAB Assignment message from the SGSN; i.e., the MS receives a GA-RRC ACTIVATE CHANNEL message from the GANC;

· The GANC initiates PTC activation when the GANC receives the Relocation Request message from the SGSN; i.e., the MS receives a GA-RRC RELOCATION REQUEST message from the GANC including PTC information.
On successful PTC activation and in parallel with transition to the PTC-ACTIVE substate, the MS starts the PTC Timer for this PTC. When the PTC Timer expires, the MS sends a message to the GANC to initiate PTC deactivation, as defined in clause 9.16.4. On successful PTC deactivation, the MS transitions to the PTC-INACTIVE substate for this PTC.

At any time while the PS domain GA-RRC sublayer entity in the MS is in the GA-RRC-CONNECTED state and the PTC-ACTIVE substate, the MS may receive the GA-RRC DEACTIVATE CHANNEL message for this PTC. The MS de-activates the PTC and transitions to the PTC-INACTIVE substate.
At any time while the PS domain GA-RRC sublayer entity in the MS is in the GA-RRC-CONNECTED state and the PTC-ACTIVE substate, the MS may receive the GA-RRC RELEASE message indicating the PS domain. In addition to requesting release of the PS GA-RRC connection, this is interpreted by the MS as an implicit PTC de-activation command; i.e. all active PTCs are deactivated.
At any time while in GAN Iu mode, if the serving RR entity is switched to GSM-RR/UTRAN-RRC, the PS domain GA-RRC sublayer entity in the MS is disconnected from the GPRS SAPs and the MS enters GERAN/UTRAN mode. Simultaneously, the MS shall de-activate the associated PTC(s) regardless of the PTC Timer status for these PTC(s).

The PS domain GA-RRC sublayer entity in the MS maintains one PTC for each active PDP context.  The PTC Timer is restarted whenever any uplink user data packet is sent or downlink user data packet is received related to the PDP context.
The PTC Timer value is provided to the MS as part of the GAN Registration procedure (i.e., in the GA-RC REGISTER ACCEPT message).

Next modified section 
9.16.2
PTC Activation

9.16.2.1
PTC Activation when GANC receives RAB Assignment Request

The following figure depicts the Packet Transport Channel activation procedure when the GANC receives the RAB Assignment Request message from the SGSN, assuming the PS domain GA-RRC sublayer entity in MS is in the GA-RRC-IDLE state. If the PS domain GA-RRC sublayer entity in MS is already in the GA-RRC-CONNECTED state, step 1 is skipped.
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Figure 59: PTC activation based on RAB Assignment Request
1.
The GA-RRC Connection Establishment procedure is performed as described in clause 9.7. The PS domain GA-RRC sublayer entity in the MS transitions to the GA-RRC-CONNECTED state and the PTC-INACTIVE substate.

2.
Additional PS signalling procedures are performed; e.g., to initiate PDP context activation.

3.
The SGSN initiates the RAB Assignment procedure and includes the RAB ID, the CN Transport Layer Address (IP address) and the CN Iu Transport Association (GTP-U Tunnel Endpoint Identifier, TEID) for user data. Note that the SGSN may initiate the activation of multiple RABs via a single RAB Assignment Request message; in this case, the SGSN sends the above parameters for each RAB to the GANC.

4.
The GANC sends the GA-RRC ACTIVATE CHANNEL message to the MS to request activation of the Packet Transport Channel(s). The message includes the CN Domain ID, RAB ID, a TEID that the GANC assigns to the MS for downlink data transfer, the GANC PTC IP Address (i.e., the destination address for PTC GA-RRC PDU messages from the MS) and the GANC TEID assigned by the GANC for uplink data transfer, for each of the RABs.
5.
The MS acknowledges the activation of the PTC(s).

6.
The GANC signals the completion of the RAB establishment to the MS with the GA-RRC ACTIVATE CHANNEL COMPLETE message. On receipt of the message, the PS domain GA-RRC sublayer entity in the MS transitions to the PTC-ACTIVE substate for each PTC and starts the PTC Timer for each PTC.

7.
The GANC sends the RAB Assignment Response message to the SGSN to complete the RAB Assignment procedure. The GANC includes the RAB ID, the RAN Transport Layer Address (i.e., the GANC’s Iu-PS IP address) and the RAN Iu Transport Association (i.e., the TEID that the GANC assigned to the MS).

8.
Additional PS signalling procedures are performed; e.g., to complete the PDP context activation.

9.
The MS transfers uplink user data by sending a GA-RRC PDU message to the GANC PTC IP address received in step 4. The message includes the GANC TEID received in step 4, which allows the GANC to relay the GA-RRC PDU message payload using the correct GTP-U tunnel on the Iu-PS interface. The GANC relays the message payload to the SGSN in the Iu-PS G-PDU message.

10.
The SGSN transfers downlink user data by sending a Iu-PS G-PDU message to the GANC Iu-PS IP address received in step 7. The message includes the MS TEID received in step 7, which allows the GANC to relay the Iu-PS G-PDU message payload using the correct PTC on the Up interface. The GANC relays the message payload to the MS in the GA-RRC PDU message.
9.16.2.2
PTC Activation when GANC receives Relocation Request

The following figure depicts the Packet Transport Channel activation procedure when the GANC receives the Relocation Request message from the SGSN.
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Figure 59a: PTC activation based on Relocation Request
1.
The MS has successfully registered with the GANC. The MS, GANC and SGSN perform signalling procedures related to PS handover, as described in sub-clause 9.23.

2.
The SGSN sends the Relocation Request message to the GANC and includes the RAB ID, the CN Transport Layer Address (IP address) and the CN Iu Transport Association (GTP-U Tunnel Endpoint Identifier, TEID) for user data. Note that the SGSN may request the relocation of multiple RABs via a single Relocation Request message; in this case, the SGSN sends the above parameters for each RAB to the GANC.

3.
The GANC sends the GA-RRC RELOCATION REQUEST message to the MS to request activation of the Packet Transport Channel(s) for PS handover purposes. The message includes the RAB ID, a TEID that the GANC assigns to the MS for downlink data transfer, the GANC PTC IP Address (i.e., the destination address for PTC GA-RRC PDU messages from the MS) and the GANC TEID assigned by the GANC for uplink data transfer, for each of the RABs.

4.
The MS acknowledges the activation of the PTC(s) in the GA-RRC RELOCATION REQUEST ACK message. The PS domain GA-RRC sublayer entity in the MS transitions to the GA-RRC-CONNECTED state and the PTC-ACTIVE substate for each PTC and starts the PTC Timer for each PTC.
5.
The GANC sends the Relocation Request Ack message to the SGSN to complete the handover preparation procedure. The GANC includes the RAB ID, the RAN Transport Layer Address (i.e., the GANC’s Iu-PS IP address) and the RAN Iu Transport Association (i.e., the TEID that the GANC assigned to the MS) for each RAB.

6.
PS handover is performed, as described in sub-clause 9.23.

7.
The MS transfers uplink user data by sending a GA-RRC PDU message to the GANC PTC IP address received in step 3. The message includes the GANC TEID received in step 3, which allows the GANC to relay the GA-RRC PDU message payload using the correct GTP-U tunnel on the Iu-PS interface. The GANC relays the message payload to the SGSN in the Iu-PS G-PDU message.

8.
The SGSN transfers downlink user data by sending a Iu-PS G-PDU message to the GANC Iu-PS IP address received in step 5. The message includes the MS TEID received in step 5, which allows the GANC to relay the Iu-PS G-PDU message payload using the correct PTC on the Up interface. The GANC relays the message payload to the MS in the GA-RRC PDU message.
Next modified section 
9.16.3
PTC Data transfer
The following figure illustrates the transfer of GPRS user data packets via the GAN Packet Transport Channel.
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Figure 60: PTC Data Transfer
1.
If required, the GA-RRC PTC is activated as specified in clause 9.16.2. Upon the GA-RRC PTC activation, the PS domain GA-RRC sublayer entity in the MS enters the PTC-ACTIVE substate and starts the PTC Timer.

2.
The MS transfers uplink user data by sending a GA-RRC PDU message to the GANC and restarts the PTC Timer. The GANC relays the message payload to the SGSN in the Iu-PS G-PDU message.

3.
The SGSN transfers downlink user data by sending a Iu-PS G-PDU message to the GANC. The GANC relays the message payload to the MS in the GA-RRC PDU message. On receipt of the message, the PS domain GA-RRC sublayer entity in the MS restarts the PTC Timer.

Next modified section 
9.16.5
MS initiated PTC Re-activation

The following figure depicts the scenario when the MS initiates re-activation of the Packet Transport Channel while the PS domain GA-RRC sublayer entity in the MS is in the GA-RRC-CONNECTED and the MS is in the PMM-CONNECTED state; e.g., a PS signalling connection and active PDP context exists between the MS and CN but the PTC was previously de-activated by the MS due to PTC Timer expiry.
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Figure 62: MS initiated PTC re-activation
The PS domain GA-RRC sublayer entity in the MS is in the GA-RRC-CONNECTED state and the PTC-INACTIVE substate. The MS is in the PMM-CONNECTED state (i.e., a PS signalling connection and an active PDP context exists).

1.
The MS has a PDU to send. The MS sends the Service Request message (with Service type value “Data”) to the GANC in the GA-RRC UL DIRECT TRANSFER message.

2.
The GANC forwards the Service Request over the existing signalling connection to the SGSN using the RANAP Direct Transfer message.

3.
The SGSN normally initiates the Security Mode Control procedure described in clause 9.8.
4.
The SGSN responds with a Service Accept message.

5.
The GANC forwards the message to the MS.

6.
The MS, GANC and SGSN perform the RAB assignment and the PTC activation as described in steps 3-7 in clause 9.16.2.1.

7.
The MS transfers the uplink user data by sending a GA-RRC PDU message to the GANC and starts the PTC Timer. The GANC relays the message to the SGSN in the Iu-PS G-PDU message. Additional data transfer may take place.

Next modified section 
9.16.7
Network initiated PTC Re-activation

9.16.7.1
Active PDP Context, PS Signalling Connection Exists

The following figure depicts the scenario when the network initiates re-activation of the GA-RRC PTC while the PS domain GA-RRC sublayer entity in the MS is in the GA-RRC-CONNECTED and the MS is in the PMM-CONNECTED state; e.g., a PS signalling connection and active PDP context exists between the MS and CN but the associated PTC was previously de-activated.
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Figure 64: Network initiated PTC re-activation, scenario 1
The PS domain GA-RRC sublayer entity in the MS is in the GA-RRC-CONNECTED state and the PTC-INACTIVE substate. The MS is in the PMM-CONNECTED state (i.e., a PS signalling connection and an active PDP context exists).

1.
The SGSN has a PDU to send to the MS. The SGSN may optionally initiate the Security Mode Control procedure described in clause 9.8.
2.
The MS, GANC and SGSN perform the RAB assignment and PTC activation as described in steps 3-7 in clause 9.16.2.1.

3.
The SGSN sends the downlink PDU. Additional data transfer may take place.

9.16.7.2
Active PDP Context, No PS Signalling Connection

The following figure depicts the scenario when the network initiates re-activation of the Packet Transport Channel while the MS is in the PMM-CONNECTED state; e.g., no PS signalling connection exists but an active PDP context exists between the MS and CN.
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Figure 65: Network initiated PTC re-activation, scenario 2
Initially, the SGSN receives downlink user data to transfer to the MS and the Iu connection is not established. The MS is in the PMM-CONNECTED state.
1.
The SGSN sends the RANAP Paging message to the MS via the GANC to locate the user. The paging request indicates paging for PS Domain signalling.

2.
The GANC forwards the paging information to the MS in the GA-RRC PAGING REQUEST message.

3.
The MS responds with a GA-RRC INITIAL DIRECT TRANSFER message. The PS domain GA-RRC sublayer entity in the MS transitions to the GA-RRC-CONNECTED state.

4.
The GANC establishes an SCCP connection to the SGSN and forwards the Service Request message (with Service type value “Paging response”) to the SGSN using the RANAP Initial UE Message. Subsequent NAS messages between the MS and core network will be sent between GANC and SGSN using the RANAP Direct Transfer message.

5.
The SGSN may optionally authenticate the MS using standard UTRAN authentication procedures.
6.
The SGSN normally initiates the Security Mode Control procedure described in clause 9.8.
7.
The MS, GANC and SGSN perform the RAB assignment and the GA-RRC PTC activation as described in steps 3-7 in clause 9.16.2.1.

8.
The MS and SGSN exchange user data transfer via the established PTC as defined in clause 9.16.3.

Next modified section 
9.16.9
PTC Modification

The GANC may initiate the packet transport channel (PTC) modification procedure when it determines that one or more active PTCs require modification; e.g., based on information received from the SGSN in the RAB Assignment Request message or based on local GANC logic. For example, the GANC may initiate this procedure if it detects "packet loss" and handover to GERAN/UTRAN is not possible or desired. CS channel modification and PTC modification use the same messages and the same basic message flows, but differ in the content of the messages.

The GANC may modify the following PTC parameters:

-
RAB Configuration
-
GANC TEID

-
MS TEID
-
GANC UDP Port

-
GANC IP Address
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Figure 66a: PTC Modification

1.
One or more PTC(s) are activated as described in sub-clause 9.16.2.

2.
The GANC sends the GA-RRC MODIFY CHANNEL message to the MS to modify parameters for one or more
of the activated PTCs.

3.
The MS responds with the GA-RRC MODIFY CHANNEL ACKNOWLEDGE message to the GANC.
Next modified section 
9.23.1
PS Handover from GERAN to GAN

9.23.1.1
Preparation Phase

The description of the GERAN to GAN PS handover procedure assumes the following:

· the MS has one or more active packet flow contexts in the GERAN;
· the MS has successfully registered with a GANC, allowing the MS to obtain GAN system information;
· the GANC has directed the MS to operate in GAN Iu mode; 
· the PS handover is intra-SGSN (i.e., assumes that the SGSN is capable of both 2G and 3G operation and interworking); and

· the GERAN provides information on neighbouring cells such that one of the cells in the neighbour list matches the cell associated with the GANC, as provided in the AS-related component of the system information obtained from the GANC.
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Figure 67: GERAN to GAN PS Handover Preparation Phase 
1.
The source BSS decides to initiate a PS handover. At this point both uplink and downlink user data is transmitted via the following: TBFs between MS and source BSS, BSSGP PFCs tunnel(s) between the source BSS and 3G/2G SGSN, GTP tunnel(s) between the 3G/2G SGSN and GGSN.

2.
The source BSS sends a PS Handover Required message (TLLI, Cause, Source Cell Identifier, Target RNC Identifier, Source RNC to Target RNC Transparent Container, Active PFCs List) to the SGSN.

3.
The SGSN determines from the Target RNC Identifier that this is a GERAN to UTRAN handover. The SGSN constructs a Relocation Request message as described in 3GPP TS 43.129 [44] and sends the message to the target GANC.

4.
One or more GAN PTCs are activated between the MS and the GANC as specified in steps 3-4 in sub-clause 9.16.2.2. Upon each GA-RRC PTC activation, the PS domain GA-RRC sublayer entity in the MS enters the PTC-ACTIVE substate and starts the PTC Timer for the PTC.

5.
The GANC sends the Relocation Request Acknowledge message (Target RNC to Source RNC Transparent Container, RABs setup list, RABs failed to setup list) to the SGSN. Upon sending the Relocation Request Acknowledge message the target GANC shall be prepared to receive downlink GTP PDUs from the SGSN for the accepted RABs.

When the SGSN receives the Relocation Request Acknowledge message and it decides to proceed with the handover, the preparation phase is finished and the execution phase will follow.

9.23.1.2
Execution Phase
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Figure 68: GERAN to GAN PS Handover Execution Phase 
1.
The SGSN continues to receive IP packets from the GGSN (via GTP) and forwards the associated PDU payload to the MS via the source BSS.

2.
When receiving the Relocation Request Acknowledge message the SGSN may, based on QoS, start downlink N-PDU relay and duplication to the target GANC if a Tunnel Endpoint is available as follows:

· For PDP context, which uses LLC ADM, all new downlink N-PDUs received after completion of the PS handover preparation phase are relayed to the target GANC. All such N-PDUs are encapsulated in a GTP-PDU when transmitted to the target GANC.

· If the 3G/2G SGSN forwards downlink packets to the target GANC, the target GANC may start blind transmission of downlink user data towards the MS over the allocated PTC(s).

3.
The SGSN continues the PS Handover by sending a PS Handover Required Acknowledge message (TLLI, List of Set Up PFCs, Target RNC to Source RNC Transparent Container) to the source BSS, as described in 3GPP TS 43.129 [44].

4.
The SGSN shall send the Forward SRNS Context message (NSAPI, DL GTP-U number, UL GTP-U number) to the target GANC if there is at least one PDP context which  requires "delivery order" to be preserved, as described in 3GPP TS 43.129 [44].

The target GANC proceed as follows:

· For RABs not requiring lossless PDCP the target GANC may, according the QoS profile of the PDP context, store the received data until it receives confirmation of MS presence in the target cell.
· The target GANC disregards PDCP sequence numbers, since lossless relocation is not supported.
5.
The source BSS sends the PS Handover Command message containing the Handover to UTRAN Command message (as it is specified in 3GPP TS 25.331 [40]) to the MS, as described in 3GPP TS 43.129 [44].
6.
Immediately after receiving the PS Handover Command message, the MS sends GA-RRC RELOCATION COMPLETE message to the GANC.

7.
Immediately upon receiving the GA-RRC RELOCATION COMPLETE message from the MS, the GANC sends the Relocation Detect message to the SGSN.

8.
The GANC sends the Relocation Complete message to the SGSN, indicating the completion of the PS handover. After the reception of the Relocation Complete message the SGSN shall be prepared to receive data from the target GANC.
9.
If the SGSN has established Direct Tunnel, the SGSN sends an Update PDP Context Request message (RNC Address, TEID, QoS Negotiated, DTI) to the GGSN concerned.  The SGSN provides to the GGSN the GANC address for the User Plane and TEID for downlink data and shall include the DTI to instruct the GGSN to apply Direct Tunnel specific error handling procedure as defined in 3GPP TS 23.060 [19]. The GGSN updates the PDP context fields and returns an Update PDP Context Response message (TEID). From now on the GGSN sends new incoming downlink IP packets to the target GANC instead of the SGSN.
10.
The SGSN shall initiate PFC Management procedures towards the source GERAN cell in order to trigger the release of resources in the source cell.

11.
The MS and SGSN perform the Routing Area Update procedure as described in 3GPP TS 43.129 [44].
Next modified section 
9.23.2
PS Handover from UTRAN to GAN

9.23.2.1
Preparation Phase

The description of the UTRAN to GAN PS handover procedure assumes the following:

· the Iur interface between the UTRAN RNC and GANC is not supported.  Therefore, only the Combined Hard Handover and SRNS Relocation is applicable for GAN – UTRAN PS handover. Consequently, only the “MS Involved” Relocation Type is supported;
· the MS has one or more active PDP Contexts with active RABs in the UTRAN;
· the MS has successfully registered with a GANC, allowing the MS to obtain GAN system information;
· the GANC has directed the MS to operate in GAN Iu mode; and

· the UTRAN provides information on neighbouring cells such that one of the cells in the neighbour list matches the cell associated with the GANC, as provided in the AS-related component of the system information obtained from the GANC. See Annex B.2.1 for more information.
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Figure 69: UTRAN to GAN PS Handover Preparation Phase 
1.
Based on measurement results and knowledge of the RAN topology, the source SRNC decides to initiate a combined hard handover and SRNS relocation.

2.
The source SRNC sends a Relocation Required message (Relocation Type, Cause, Source ID, Target ID, Source RNC To Target RNC Transparent Container) to the SGSN.

3.
The SGSN determines the target cell is the GANC, based on the contents of Relocation Required.  It then sends the Relocation Request message (Permanent NAS UE Identity, Cause, CN Domain Indicator, Source RNC To Target RNC Transparent Container, RAB To Be Setup) to the GANC.


If the IMSI is not present in the Permanent NAS UE Identity IE in the Relocation Request message, the GANC shall send the Relocation Failure message to the SGSN including Cause value “Relocation Failure In Target CN/RNC Or Target System” and abort the relocation procedure.
4.
One or more GAN PTCs are established between the GANC and MS as specified in steps 3-4 in sub-clause 9.16.2.2. Upon the GA-RRC PTC establishment, the PS domain GA-RRC sublayer entity in the MS enters the PTC-ACTIVE substate and starts the PTC Timer for the PTC.

5.
The GANC sends the Relocation Request Acknowledge message (Target RNC To Source RNC Transparent Container, RABs Setup, RABs Failed To Setup) to the SGSN.

9.23.2.2
Execution Phase
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Figure 70: UTRAN to GAN PS Handover Execution Phase

1.
Upon receiving the positive acknowledgement from the GANC to serve the MS, the SGSN initiates the Execution Phase by sending the Relocation Command to the source SRNC.

2.
a) The RNC may start forwarding GTP PDUs to the GANC while still transmitting them in the downlink to the MS. This forwarding is routed via the Iu-PS interface. The GANC may buffer, start a blind transmission of downlink user data towards the MS over the allocated PTC(s), or discard these forwarded GTP PDUs, depending on the QoS profile, network conditions, and whether it supports data forwarding.


b) The RNC instructs the MS to initiate the switch to GAN via the Physical Channel Reconfiguration message.


c) The RNC sends the Forward SRNS Context message to the GANC via the SGSN.  In this message, the next-expected sequence number of uplink and downlink GTP-U packets are indicated to the GANC by the RNC.

3.
Immediately after receiving the Physical Channel Reconfiguration message, the MS sends GA-RRC RELOCATION COMPLETE message to the GANC.  Upon receiving this message and the Forward SRNS Context message, the GANC becomes the Serving RNC.

4.
Immediately upon receiving the GA-RRC HANDOVER COMPLETE message from the MS, the GANC sends the Relocation Detect message to the SGSN.

5.
The GANC sends the Relocation Complete message to the SGSN.

6.
The MS, GANC and CN exchange user data via the established PTC.

7.
The SGSN releases the Iu-PS connection with the old RNC.

8.
If the Routing Area of the GANC cell (as indicated by the GANC to the MS in GAN registration) is different from that under the old RNC, then the MS performs the Routing Area Update procedure.

Last modified section 
B.2
GAN Iu mode UARFCN/PSC for handover-to-GAN

Selection of the UTRA Absolute RF Channel Number (UARFCN) and Primary Scrambling Code (PSC) may use the following guidelines:

1.
The GAN UARFCN may be allocated from the operator's existing UARFCN pool.
2.
The GAN UARFCN should be the same as the macro network UARFCN value of the current serving UTRAN cell for the MS, to avoid the need to require the MS to do inter-frequency measurements for UTRAN-to-GAN handover purposes (e.g., requiring that the MS operate in compressed mode). The GANC may use the downlink UARFCN of the UTRAN cells in the current active set, received from the MS in the GA-RC REGISTER REQUEST message, when deciding which UARFCN to return to the MS in the GA-RC REGISTER ACCEPT message. Note that all UTRAN cells in the current active set use the same downlink UARFCN.
3.
The GAN PSC may be desired to be the same unique number across the whole operator network to minimize the RNS configuration effort.
B.2.1
Cell Measurement Quantities and Values
As described in clause 9.14.2 (CS case) and clause 9.23.2 (PS case), handover from UTRAN to GAN Iu mode requires that the MS include information corresponding to the registered GAN Iu mode cell in the Measurement Report message sent to the RNC. The MS reports the “highest signal quality” for the GAN Iu mode cell. This is not the actual measured signal level on the GAN, rather an artificial value allowing the MS to indicate preference for the GAN.

The RNC may request that the MS report either the downlink Ec/No (received energy per chip divided by the noise power spectral density in the band) or downlink RSCP (Received Signal Code Power) quantities. The MS shall report maximum values for the Ec/No or RSCP quantities. The maximum value of Ec/No is 63. The maximum value of RSCP is 91.
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