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Proposed Handover Tests for GAN
Outline

With the introduction of the GAN standard user expects the same mobility and quality in terms of handover as provided by the current GSM and UMTS standard. Hence GAN MS Conformance tests for inter-system handover are needed in order to test multi-mode mobiles.
The aim of this paper should be to identify additional scenarios verifying conformance requirements not already covered by existing tests specified in 3GPP TS 51.010-1 and 3GPP TS 34.123-1.
The document will analyze only additional potential scenarios. Eventually not all adumbrated cases will be feasible or appropriated. This needs to be discussed and scrutinised in a later state. 
Please note that Inter-system cell reselection will also be outside the scope of this document.

General References

3GPP TS 44.318 V7.0.0 section 7.7, 7.8, 
3GPP TS 43.318 section 8.14,  
3GPP TS 51.010 -1 section 47.3.4, section 60, section 82.7 and 82.8,
3GPP TS 34.123 -1 section 8.3.6 … 8.3.11  
3GPP TS 23.009 
Handover GERAN to GAN

3GPP TS 51.010-1 scenario 82.7.1.1, 82.7.1.2 address already 3GPP TS 44.318 subclause 7.7.1 / 7.7.3 – delineating the successful case of a simple speech-inter system handover. The negative case concerning 3GPP TS 44.318 subclause 7.7.5 is depicted in scenario 82.7.2.2. 
Not covered are:

· Dual Transfer Mode (DTM), 
· Network Assisted Cell Change / Network Control Order
· CS Data
Conformance requirements

3GPP TS 44.318 V6.4.0 Annex C:


(Source-RAT) Measurement Report for Handover and Cell Change Order to GAN

C.1 Measurement Report for Handover and Cell Change Order to GAN

The MS uses the (Source-RAT) measurement report procedure to "request" handover to GAN for voice call or signalling session. It also uses it to "request" a Cell Change Order to GAN for packet data session. The procedure is initiated after GAN-RC has successfully registered with GANC, provided the following conditions are met:

- the GAN-RC stays registered with GANC;

- if the source RAT is GERAN/UTRAN, and the MS is in dedicated mode (signalling only or speech mode), network has requested reports according to NETWORK_CONTROL_ORDER or in DTM mode (simultaneous dedicated mode and packet transfer mode) or UTRA RRC Connected Mode for CS domain services;

- the ARFCN provided by GAN-RC (i.e. the GAN-ARFCN) is within the cell info list used for measurement reporting in the source RAT;

- no GSM neighbour cell matching the {GAN-ARFCN, GAN-BSIC} couple has been detected.

The MS shall not be connected to more than one GANC at any one time, and therefore shall not report more than one {GAN-ARFCN, GAN-BSIC} couple during the period of the connection to the GANC.

The RR entity in the source RAT shall report that the cell associated with the {GAN-ARFCN, GAN-BSIC} couple has the best possible receiving level (i.e., RxLev = 63).

DTM – Success cases:

Conformance requirements:
3GPP TS 43.055 V6.9.0 section 6.3 Handover subsection 6.3.1 General:


3GPP TS 23.060, section 6.9.1.1

3GPP TS 24.008, section 4.7.5.2.1
.

Proposed tests
(1) Successful handover from GSM to GAN of a MS in UL DTM (same Routing Area) to verify that the MS performs the change of CS and PS domain at the same time and performs a cell update
(2) Successful handover from GSM to GAN of a MS in DL DTM (different Routing Area) to verify that the MS performs the change of CS and PS domain at the same time and performs the normal routing area update procedure
DTM – Failure cases: 
Conformance requirements:
3GPP TS 43.055 V6.9.0 section 6.3 Handover subsection 6.3.1 General:


[image: image1]
Proposed tests
(3) Handover Failure from GSM to GAN of a MS in UL DTM cause by a unsuccessful Traffic Channel Assignment due to a lower layer failure.
(4) Handover Success from GSM to GAN of a MS in UL DTM cause by a successful Traffic Channel Assignment, but the Packet Channel Assignment failed
Network Assisted Cell Change – Success case:

Conformance requirements:
3GPP TS 44.060, section 8.8.3
Proposed tests
(6)  PCCCH not present, SS established a downlink TBF. After a couple of received and acknowledged data blocks, the signal strength of the GSM cell is lowered to -80 dBm. The GAN cell will be activated. The downlink continues until MS sends PACKET CELL CHANGE NOTIFICATION. SS sends PACKET CELL CHANGE CONTINUE and verifies that the MS change to the GAN Cell and does a Cell Update.
Handover GAN to GERAN
3GPP TS 51.010-1 scenario 82.8.1.1 address already 3GPP TS 44.318 subclause 7.7.1 / 7.7.3 – representing the successful case of a simple speech inter system handover triggered by CSR Uplink Quality Indication message (poor uplink quality).
3GPP TS 51.010-1 scenario 82.8.2.1 illustrates the failure case if the connection establishment fails on GERAN cell and scenario 82.8.2.1 if the Handover command carries a non-supported MS configuration. 
Not covered are:

· Handover procedure may be initiated from GAN based on:
· GAN coverage signal quality measurements

· Reception of RTCP packets indicating poor UL quality

· Excessive loss or delay of received RTP packets

· Dual Transfer Mode (DTM), 

· Network Assisted Cell Change
· Dedicated mode: Signalling only

Handover procedure initiation:

Conformance requirements:
3GPP TS 44.060, section 7.8.1 Initiation 
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Proposed test
(7) The MS is in GA-CSR-DEDICATED state in service of GAN cell, voice call activated. The GA-CSR HANDOVER REQUIRED should be triggered by

(a) lowering the signal strength of the GAN cell
(b) sending RTCP packets to the MS indicating poor uplink quality

(c) drop more and more RTP packets

(d) increasing the RTP delay 

MS sends a GA-CSR HANDOVER REQUIRED with candidate lists. SS sends GA-CSR HANDOVER COMMAND message to the MS. MS starts the connection establishment to the GERAN cell, switches to GERAN mode, detaches the GAN-RR entity, releases all radio resources associated with the GAN connection and enters GA-CSR-REGISTERED state.
Dual Transfer Mode (DTM):

Conformance requirements:
3GPP TS 44.060, section 7.8.1 Initiation 


[image: image3]
Proposed test
(8) GAN cell supporting DTM: The MS is in GA-CSR-DEDICATED state when it is triggered to initiate uplink data transfer. The MS is requesting uplink resources by SS. The SS assigns the required resources and waits until approximately half the uplink data has been passed to the SS before triggering a handover to the DTM not supporting GERAN cell by lowering the signal strength of the GAN cell. MS sends a GA-CSR HANDOVER REQUIRED with candidate lists. SS sends GA-CSR HANDOVER COMMAND message to the MS. MS starts the connection establishment to the GERAN cell, switches to GERAN mode. Verify that the MS is not sending any GPRS INFORMATION message or DTM REQUEST to initiate an uplink data transfer.
Handover GERAN to GAN to GERAN
Proposed test
Hard Handover UTRAN to GAN
Currently not covered in the GAN test specification are:

· Handover Procedures 

· Dual Transfer Mode (DTM)
Handover procedure:

Conformance requirements:
3GPP TS 25.331, section 8.3.7.3, 8.3.7.4
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3GPP TS 25.133, clause 8.1.2.5; 3GPP TS 25.331, clauses 8.6.7.6, 14.3.2.
Proposed test
(7) The UE is brought to the CELL_DCH state after a successful outgoing call attempt. If the UE requires compressed mode (refer ICS/IXIT), the SS sends a PHYSICAL CHANNEL RECONFIGURATION message to the UE to configure

the compressed mode pattern sequence parameters. Two compressed mode patterns are configured, according to the message specified below. When the PHYSICAL CHANNEL RECONFIGURATION COMPLETE is received from the UE, the SS sends a MEASUREMENT CONTROL message. 

The GAN cell is activated. 

The first RRC MEASUREMENT CONTROL message is used to provide measurement control parameters (GAN RSSI) to the UE and to start compressed mode for the measurement if required according to the UE capabilities. The UE replies according to request by sending RRC MEASUREMENT REPORT messages periodically to SS. 

As soon as the GAN cell is reported the SS brings the UE into call active state (CC state U10) with AMR. The SS configures the appropriate traffic channel on the GAN cell, then sends HANDOVER FROM UTRAN COMMAND indicating the traffic channel of the target GAN cell to the UE through DCCH of the serving UTRAN cell. After the UE receives the command it shall switch to the new channel on the target GAN cell.
Dual Transfer Mode (DTM):

Conformance requirements:
3GPP TS 25.331, section 8.3.7.3, 8.3.7.4
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3GPP TS TS 25.331 Clause 8.3.7, B.6.1, TS 04.18 Clause 3.4.26
(x) The UE is brought to the CELL_DCH state after a successful outgoing call attempt. If the UE requires compressed mode (refer ICS/IXIT), the SS sends a PHYSICAL CHANNEL RECONFIGURATION message to the UE to configure

the compressed mode pattern sequence parameters. Two compressed mode patterns are configured, according to the message specified below. When the PHYSICAL CHANNEL RECONFIGURATION COMPLETE is received from the UE, the SS sends a MEASUREMENT CONTROL message. 

The GAN cell is activated. 

The first RRC: MEASUREMENT CONTROL message is used to provide measurement control parameters (GAN RSSI) to the UE and to start compressed mode for the measurement if required according to the UE capabilities. The UE replies according to request by sending RRC. MEASUREMENT REPORT messages periodically to SS. 

As soon as the GAN cell is reported The SS brings the UE into call active state (CC state U10) with conversational/speech /uplink: 12.2 DL: 12.2 kbps/CS RAB + UL: 3.4 DL: 3.4 kbps SRBs. During call active state, SS configures PS RAB with Interactive or Background/UL: 64 kbps DL: 64 kbps configuration. The SS configures an appropriate traffic channel on the GAN cell.

SS sends a HANDOVER FROM UTRAN COMMAND indicating the traffic channel of the target GAN cell to the UE through DCCH of the serving UTRAN cell. After the UE receives the command it shall configure itself accordingly and switch to the new channel of the GAN cell. The SS checks whether the handover is performed by checking that the UE transmits the HANDOVER COMPLETE message to the SS in GAN cell. The RAU procedure is performed. To check that PDP context is active, SS sends MODIFY PDP CONTEXT REQUEST and assigns new QoS. The UE may or may not accept the new QoS and replies to the SS accordingly.

Hard Handover GAN to UTRAN
Currently not covered in test specification are:

· Handover Procedures
· Dual Transfer Mode (DTM) 

Handover procedure:

Conformance requirements:
3GPP TS 25.331, section 8.3.6; TS 3GPP 04.18 section 3.4.4a 
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Proposed test
(7)  The SS brings the MS, camping on the GAN cell, into the call active state (CC state U10) with a FR speech call. The GAN cell signal strength is lowered
till the MS sends a GA-CSR HANDOVER REQUIRED with candidate lists.
The SS verifies that the MS includes the UTRAN cell and then sends INTERSYSTEM TO UTRAN HANDOVER COMMAND indicating the dedicated channel of the target cell. After the MS receives the command it shall configure itself accordingly and switch to the dedicated channel of UTRAN cell. The SS checks whether the handover is performed by checking that the MS transmits HANDOVER TO UTRAN COMPLETE to the SS through DCCH of the UTRAN cell.
Dual Transfer Mode (DTM):

Conformance requirements:
3GPP TS 04.18/44.018 sub-clause 3.4.23.1; 

3GPP TS 24.008 sub-clause 4.7.1.7
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Proposed test
(x)  The SS brings the MS into the call active state (CC state U10) on the GAN cell. The MS is then triggered to initiate packet uplink data transfer in RLC acknowledged mode. 
The SS configures the UTRAN dedicated channel. After approximately 5k octets of data has been sent, the SS sends a MEASUREMENT INFORMATION to trigger the MS to perform measurements on the UTRAN cell. The SS verifies that the MS include the UTRAN cell in the MEASUREMENT REPORT. 

SS sends GA-CSR UPLINK QUALITY INDICATION to the MS indicating poor uplink quality. MS sends a GA-CSR HANDOVER REQUIRED with the UTRAN cell as candidate. SS sends GA-CSR HANDOVER COMMAND message to the MS. MS starts the connection establishment to the UTRAN cell, switches to UTRAN mode, detaches the GAN-RR entity, releases all radio resources associated with the GAN connection.
After the MS switched to the dedicated channel of UTRAN cell, the SS checks whether the handover has been performed, by verifying that the MS transmits a HANDOVER TO UTRAN COMPLETE message to the SS through the DCCH of the UTRAN cell. The MS shall then attempt to resume the packet resources with the transmission of a SERVICE REQUEST message. The radio bearer is then established and the SS sends a SERVICE ACCEPT message to the MS instructing the MS to use the bearer for packet transmission. The SS then verifies that the MS is successfully transmitting packets on the allocated resources. 
Hard Handover UTRAN to GAN to UTRAN
Proposed test
(x)  Handover UTRAN to GAN during Establishment followed by a normal Handover back to UTRAN:

The UE is brought to the CELL_DCH state after a successful outgoing call attempt. If the UE requires compressed mode (refer ICS/IXIT), the SS sends a PHYSICAL CHANNEL RECONFIGURATION message to the UE to configure

the compressed mode pattern sequence parameters. Two compressed mode patterns are configured, according to the message specified below. When the PHYSICAL CHANNEL RECONFIGURATION COMPLETE is received from the UE, the SS sends a MEASUREMENT CONTROL message. 

The GAN cell is activated. 

The first RRC: MEASUREMENT CONTROL message is used to provide measurement control parameters (GAN RSSI) to the UE and to start compressed mode for the measurement if required according to the UE capabilities. The UE replies according to request by sending RRC. MEASUREMENT REPORT messages periodically to SS. 

As soon as the GAN cell is reported the SS brings the UE into call active state (CC state U10) with AMR. The SS configures the appropriate traffic channel on the GAN cell, and then sends HANDOVER FROM UTRAN COMMAND indicating the traffic channel of the target GAN cell to the UE through DCCH of the serving UTRAN cell. After the UE receives the command it shall switch to the new channel on the target GAN cell.

The SS checks whether the handover is performed by checking that the UE transmits a GA-CSR HANDOVER ACCESS message to the GAN network

MS establishes GAN traffic channel with SS and MS sends GA-CSR HANDOVER COMPLETE message to the SS. 

After a defined time the SS sends GA-CSR UPLINK QUALITY INDICATION to the MS indicating poor uplink quality. MS sends a GA-CSR HANDOVER REQUIRED with the UTRAN cell as candidate. SS sends GA-CSR HANDOVER COMMAND message to the MS. MS starts the connection establishment to the UTRAN cell, switches to UTRAN mode, detaches the GAN-RR entity, and releases all radio resources associated with the GAN connection. 
After the MS receives the command it shall configure itself accordingly and switch to the dedicated channel of UTRAN cell. The SS checks whether the handover is performed by checking that the MS transmits HANDOVER TO UTRAN COMPLETE to the SS through DCCH of the UTRAN cell.






After receiving a PACKET CELL CHANGE NOTIFICATION message from the mobile station the network can behave in different ways as described below.





1) The network responds with a PACKET CELL CHANGE CONTINUE message.


If a mobile station as response to a PACKET CELL CHANGE NOTIFICATION message receives a


PACKET CELL CHANGE CONTINUE message without receiving any neighbour cell system information, the mobile station shall stop timer T3208, stop timer T3210 if still running, leave CCN mode and continue cell reselection in NC0/NC1 mode








Handover failure cases are determined only from the CS timeslot. In the event of a handover failure, the mobile station shall return to the CS resource in the old cell and send a Handover Failure message on the main DCCH. If the mobile station is in GMM Ready state, it shall then perform the Cell Update procedure in order to notify the SGSN that downlink data flows can be continued in the source cell. The mobile station shall assume that all the packet resources were released during the handover and it shall try to re-establish the uplink resources if there is uplink data ready to be sent.








The purpose of this procedure is to transfer, upon request from the MS (and under the control of the GAN), a connection between MS and GAN to another radio access technology (e.g. GERAN).


The procedure is applicable in GA-CSR-DEDICATED state. The procedure may be initiated by the MS based on:


- local measurements of GAN coverage signal quality;


- reception of a GA-CSR UPLINK QUALITY INDICATION message indicating poor uplink quality in the UL Quality Indication IE; If the UL Quality Indication IE indicates "Network problem" a handover out to GERAN or UTRAN should be attempted. In case the UL Quality Indication information element shows "Radio problem“ or "Undetermined problem" a search for a new access point should be done before the handover out is initiated.


- reception of RTCP packets indicating poor uplink quality;


- excessive loss or delay in the received RTP packets





When the MS decides to trigger the handover from GAN, it shall:


- send a GA-CSR HANDOVER INFORMATION message to the network including a list of candidate/ target cell identifiers ranked in order of preference which is the most recent list available from the other radio access technology (e.g. GSM RR) and including the received signal strength for each identified GERAN or UTRAN cell.








Access to the network is allowed if dual transfer mode is supported in the cell.





The mobile station initiates the establishment of packet resource by sending a DTM REQUEST.








The MS shall be able to receive a INTERSYSTEM TO UTRAN HANDOVER COMMAND message from GSM and perform an inter-system handover.





If the MS succeeds to establish the connection to UTRAN, it shall transmit a HANDOVER TO UTRAN COMPLETE message on the uplink DCCH.








The UE shall be able to receive a HANDOVER FROM UTRAN COMMAND message and perform an inter-RAT handover, even if no prior UE measurements have been performed on the target cell.








The handover and the cell change of the CS and PS domains respectively need to be performed at the same time. As 3G TS 05.08 [7] states, the serving cell for a class A mobile station while it is in dedicated mode "is determined by the network according to the handover procedures", irrespective of the Network Control measuring report mode (NC). The Handover Command message sent from the network to the mobile station shall describe the CS resources in the target cell.


The RAI, Cell Identity and information whether DTM is allowed or not shall be sent to a DTM capable mobile station after handover in SI6 and/or the DTM Information message. The RAI needs also to be included in the SI 6 message sent to a DTM capable mobile station that is not in DTM so that it can detect a change of the RA.





A cell update takes place when the MS enters a new cell inside the current RA and the MS is in READY state. If the RA has changed, a routeing area update is executed instead of a cell update.





A GPRS MS in MS operation mode A shall perform the normal routing area update procedure during an ongoing circuit-switched transaction





A UE supporting both FDD and GSM shall be able to perform the GSM RSSI measurement and the GSM Initial BSIC identification measurement.





If, according to its capabilities, the UE requires compressed mode to perform GSM RSSI measurements, the UE shall perform GSM RSSI measurements in the gaps of a compressed mode pattern sequence specified for GSM RSSI measurement purpose.





If, according to its capabilities, the UE requires compressed mode to perform GSM Initial BSIC identification measurements, the UE shall perform GSM Initial BSIC identification in a compressed mode pattern sequence specified for Initial BSIC identification measurement purpose.


.








If the Inter-RAT handover from UTRA RRC Connected Mode to GSM Connected Mode was successful the handover is considered as successful regardless if the UE was able to establish a temporary block flow or not towards GPRS.


In case of Inter-RAT handover failure the UE has the possibility to go back to UTRA RRC Connected Mode and re-establish the connection in the state it originated from …





The establishment of a packet resource is supported by procedures on the main DCCH when the mobile station is in dedicated mode. The procedures are only applicable to a mobile station supporting DTM with GPRS or EGPRS. The procedures are optional for the network.











The UE shall be able to receive a HANDOVER FROM UTRAN COMMAND message and perform an inter-RAT handover, even if no prior UE measurements have been performed on the target cell.








Once the mobile station enters the dual transfer mode, the existent procedures apply (see 3GPP TS 44.060). Some exceptions to the existent procedures while in dedicated mode are:


When the mobile station receives a HANDOVER COMMAND, HANDOVER TO UTRAN COMMAND, HANDOVER TO CDMA2000 COMMAND, HANDOVER TO IU MODE COMMAND or ASSIGNMENT COMMAND message, it shall abandon the packet resource immediately, enter dedicated mode and perform the handover or assignment procedure, respectively.





After the successful completion of the handover from an GSM cell to an UMTS cell, an MS which has performed the GPRS suspension procedure in Gb mode (see 3GPP TS 04.18) (i.e. an MS in MS operation mode B or an DTM MS in a GSM cell that does not support DTM) shall perform a normal RA update procedure in the UMTS cell in order to resume the GPRS services in the network, before sending any other signalling messages or user data.









