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1 Scope

This document proposes the abstract TTCN test model for Inter System hard Handovers between GERAN and UTRAN.   This document proposes new primitives for GERAN.  This document helps test script developers to code Hand-over test cases.  Same approach can be extended for hard Handover testing across different RATs.

2 References

[1]
3GPP TS 51.010-1: “Mobile Station (MS) conformance specification; Part 1: Conformance specification” 
[2]
3GPP TS 51.010-3: “Mobile Station (MS) conformance specification; Part 3: Layer 3 Abstract Test Suite (ATS)”

[3]
3GPP TS 04.18: “Mobile radio interface layer 3 specification, Radio Resource Control Protocol”

[4]
3GPP TS 34.123-1: “User Equipment (UE) conformance specification; Part 1: Protocol conformance specification”

[5]
3GPP TS 34.123-3: “User Equipment (UE) conformance specification; Part 3: Abstract Test Suites”

[6]

    3GPP TS 25.331: “RRC Protocol Specification”

3 Abbreviations

For the purposes of the present document, the following abbreviations apply:

ATS
Abstract Test Suite

GSM 
Global System for Mobile Communication

GERAN
GSM/EDGE Radio Access Network

ICS
Implementation Conformance Statement

IUT
Implementation Under Test

IXIT
Implementation eXtra Information for Testing

PDU
Protocol Data Unit

PCO
Point of Control and Observation

SUT
System Under Test

SS
System Simulator

UMTS
Universal Mobile Telecommunications System

UTRAN
UMTS Terrestrial Radio Access Network

TP
Test Purpose

TCP
Test Co-ordination Procedure

TSO 
Test Suite Operation

TSS
Test Suite Structure

4 Test Model

4.1 Architecture

The proposed abstract TTCN test model for Hand-over tests is shown in figure 1 below. The initial conditions and test procedures for GSM to UTRAN hard Handover are described in clause 60 of [2] and UTRAN to GSM in clause 8.3.7 in [4].  The TTCN Test suite uses both GSM and UTRAN primitives/PCOs.  The transformation/mapping would be minimal if SS implements structures same as primitives.








Figure 1: Test Model for Multi-Cell test cases involving Multi-RATs

4.2 Primitives and PCOs

4.2.1 UTRAN Primitives/PCOs

The test model defined for UTRAN in clause 6 of [5] will be used for configuring system simulator and for sending/receiving UTRAN messages.

4.2.2 GSM/GPRS Primitives/PCOs

This section describes proposed Test Model and GSM/GPRS Primitives.
The proposed Test Model for GSM/GPRS is shown in Figure 2.  The proposed primitives are used for configuring system simulator and for sending/receiving GSM/GPRS related messages. Primitives contain GSM cell configuration, GSM Signaling primitives, GPRS control primitives and GPRS signaling primitives.  
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Fig: 2 GSM/GPRS Model

4.2.2.1. Simulator PCOs

GSM_RFI - This PCO is not shown in the diagram. This PCO is used for sending simulator configuration primitives.

4.2.2.2. GSM PCOs

L2: This PCO carries all the primitives exchanged between Layer 3 (MM, RR, CC simulated in the test script) and Layer 2.

4.2.2.3. GPRS PCOs

SAPI1:  This PCO carries all the LLC primitives exchanged between GMM/SM layers (simulated in the test script) and LLC for GPRS signaling.

GRR:  This PCO carries all RLC/MAC control messages defined in 04.60. Note that the RLC/MAC layer emulator handles some control messages related to acknowledgment.

RLC:  This PCO is used to control and observe the operation of the RLC layer emulator.

4.2.2.4. Simulator Control Primitives

Primitives at GSM_RFI.

4.2.2.4.1 define_cell

ASP Type Definition

ASP Name: define_cell 

[image: image2]
PCO Type: GSM_RFI

[image: image3]
Comments: The ASP is used to define a cell and it's properties.

Parameter Name
Parameter Type
Comments

message_id
INTEGER
Message Id

cell_id
INTEGER
Cell Identifier

base_id
INTEGER
Base station id code as per GSM spec 04.08.Least significant byte is as

 Bits 7, 6 - don't care

 Bits 5, 4, 3 – NCC 

 Bits 2, 1, 0 - BCC



tsc                 
INTEGER   
Training sequence code as per GSM spec 04.08

option
INTEGER                 
0 (add cell), 1 (delete cell),

4.2.2.4.2 define_channel

ASP Type Definition

ASP Name: define_channel 

[image: image4]
PCO Type: GSM_RFI

[image: image5]
Comments Define a channel in a cell and the channel's properties.

Parameter Name
Parameter Type
Comments

message_id
INTEGER
Message Id

cell_id
INTEGER
Cell Identifier

channel_id
INTEGER
Channel Identifier

arfcn          
INTEGER   
Arfcn value as per GSM spec.

amplitude
INTEGER                 
Transmission amplitude.

timeslot
INTEGER


multiframe_type  
INTEGER  
Channel combination as per GSM spec

 5.02 Supported combinations 1,4,5,7,11,12,13.



Option
INTEGER  
0 (add channel), 1 (delete channel)

4.2.2.4.3 define_mode

ASP Type Definition

ASP Name: define_mode

[image: image6]
PCO Type: GSM_RFI

[image: image7]
Comments :Define channel type specific properties.

Parameter Name
Parameter Type
Comments

message_id
INTEGER
Message Id

channel_id
INTEGER
Channel Identifier

subchannel
INTEGER   
Applicable for channel combinations   5,7. Takes values between 0..7 .

traffic_mode           
INTEGER                 
Applicable for testing speech or circuit switch data, not for gprs 

Reference: GSM spec 04.08, channel mode parameter.

Values -signalling_only

0

4.2.2.4.4 define_tx_amp

ASP Type Definition

ASP Name: define_tx_amp                   [image: image8]
PCO Type: GSM_RFI

[image: image9]
Comments : Sets tx amplitude of circuit switched channels

Parameter Name
Parameter Type
Comments

message_id
INTEGER
Message Id

cell_id
INTEGER
Cell Identifier

amplitude
INTEGER   
Same as in define_channel

4.2.2.4.5 layer_control

ASP Type Definition

ASP Name: Layer_control              [image: image10]
PCO Type: GSM_RFI

[image: image11]
Comments : Create/delete a GPRS stack emulator/layer instance

Parameter Name
Parameter Type
Comments

message_id
INTEGER
Message Id

cell_id
INTEGER
Cell Identifier

layer
INTEGER   
0 (rlc/mac), 1 (llc) , 2 (sndcp)

option
INTEGER
0 (create), 1 (delete)

4.2.2.4.6 configure_pch

ASP Type Definition

ASP Name: configure_pch[image: image12]
PCO Type: GSM_RFI

[image: image13]
Comments : Configures paging structure onto a transceiver unit supporting paging channel (CCCH).

Parameter Name
Parameter Type
Comments

message_id
INTEGER
Message Id

cell_id
INTEGER
Cell Identifier

ccch_group
INTEGER   
As per GSM 05.02

bspa_mfrms
INTEGER
As per GSM 05.02

bsag_blk_res            
INTEGER
As per GSM 05.02

4.2.2.4.7 configure_pbcch

ASP Type Definition

ASP Name: configure_pbcch[image: image14]
PCO Type: GSM_RFI

[image: image15]
Comments : configure PBCCH on a cell supporting  multiframe type 11

Parameter Name
Parameter Type
Comments

message_id
INTEGER
Message Id

cell_id
INTEGER
Cell Identifier

psi1_repeate_period
INTEGER   
Packet System information repeat rate schedule

psi_count_hr
INTEGER
Packet System information high rate schedule

psi_count_lr
INTEGER
Packet System information low rate schedule

4.2.2.4.8 configure_pccch

ASP Type Definition

ASP Name: configure_pccch[image: image16]
PCO Type: GSM_RFI

[image: image17]
Comments : configure PCCCH on a cell supporting  multiframe type 11 & 12 .

Parameter Name
Parameter Type
Comments

message_id
INTEGER
Message Id

cell_id
INTEGER
Cell Identifier

pbcch_blocks
INTEGER   
Blocks reserved for PBCCH

paging_blocks_res
INTEGER
Blocks reserved for Paging

prach_blocks
INTEGER
Blocks reserved for PRACH

4.2.2.4.9 set_psi_message

ASP Type Definition

ASP Name: set_psi_message                 [image: image18]
PCO Type: GSM_RFI

[image: image19]
Comments : set up Packet System Information messages on a cell.

Parameter Name
Parameter Type
Comments

message_id
INTEGER
Message Id

cell_id
INTEGER
Cell Identifier

psi_list_type
INTEGER   
 list type of PSI message

      0 - PSI1 1 - PSIHR 2 - PSILR

list_position
INTEGER
position in the list for the PSI message

psi_message
PDU
PSI message

4.2.2.4.10 define_tx_amp_chan

ASP Type Definition

ASP Name: define_tx_amp_chan              [image: image20]
PCO Type: GSM_RFI

[image: image21]
Comments : Sets tx amplitude of individual channels .

Parameter Name
Parameter Type
Comments

message_id
INTEGER
Message Id

cell_id
INTEGER
Cell Identifier

amplitude
INTEGER   
 Same as in define channel  

4.2.2.5 GSM Primitives 

Primitives at L2 PCO

In the following messages dl_channel_type can take the values:

BCCH=0, RACH=1, PCH=2, AGCH=3, SDCCH_4=4, SACCH_C4=5, SDCCH_8=6, SACCH_C8=7, FACCH_F=8, SACCH_TF=9, FACCH_H=10,

SACCH_TH=11

Subchannel 0..7

sapi 0 & 3

dl_release_mode 

0=normal,1=local
4.2.2.5.1 rrdl_data_req

ASP Type Definition

ASP Name: rrdl_data_req            [image: image22]
PCO Type: L2

[image: image23]
Comments : This command sends the Layer 3 message as Layer 2  I frame in acknowledged mode .

Parameter Name
Parameter Type
Comments

message_type
UNSIGNED_INT
Message Id

cell_id
INTEGER
Cell Identifier

dl_channel_type
UNSIGNED_CHAR   
 

subchannel
UNSIGNED_CHAR


sapi
UNSIGNED_CHAR


L3_message
PDU


4.2.2.5.2 rrdl_data_ind

ASP Type Definition

ASP Name: rrdl_data_ind              [image: image24]
PCO Type: L2

[image: image25]
Comments : This message contains the information received by the Layer 2 in an I frame.The Layer 3 Message is contained in l3_message.

Parameter Name
Parameter Type
Comments

message_type
UNSIGNED_INT
Message Id

cell_id
INTEGER
Cell Identifier

dl_channel_type
UNSIGNED_CHAR   
 

subchannel
UNSIGNED_CHAR


sapi
UNSIGNED_CHAR


L3_message
PDU


4.2.2.5.3 rrdl_unit_data_ind

ASP Type Definition

ASP Name: rrdl_unit_data_ind              [image: image26]
PCO Type: L2

[image: image27]
Comments : This message indicates the reception of data in unacknowledged mode.

Parameter Name
Parameter Type
Comments

message_type
UNSIGNED_INT
Message Id

cell_id
INTEGER
Cell Identifier

dl_channel_type
UNSIGNED_CHAR   
 

subchannel
UNSIGNED_CHAR


sapi
UNSIGNED_CHAR


L3_message
PDU


4.2.2.5.4 rrdl_unit_data_req

ASP Type Definition

ASP Name: rrdl_unit_data_req            [image: image28]
PCO Type: L2

[image: image29]
Comments : This message requests for the transmission of data in unacknowledged .

Parameter Name
Parameter Type
Comments

message_type
UNSIGNED_INT
Message Id

cell_id
INTEGER
Cell Identifier

dl_channel_type
UNSIGNED_CHAR   
 

subchannel
UNSIGNED_CHAR


sapi
UNSIGNED_CHAR


L3_message
PDU


4.2.2.5.5 rrdl_unit_data_req_paging

ASP Type Definition

ASP Name: rrdl_unit_data_req_paging            [image: image30]
PCO Type: L2

[image: image31]
Comments : This message requests for the transmission of data in unacknowledged mode on a particular paging group.

Parameter Name
Parameter Type
Comments

message_type
UNSIGNED_INT
Message Id

cell_id
INTEGER
Cell Identifier

dl_channel_type
UNSIGNED_CHAR   
 

paging_group
UNSIGNED_CHAR


sapi
UNSIGNED_CHAR


L3_message
PDU


4.2.2.6 GPRS Primitives


4.2.2.6.1 
Primitives at SAPI1 PCO

4.2.2.6.1.1
ll_gmm_assgn_req

ASP Type Definition

ASP Name: ll_gmm_assign_req            [image: image32]
PCO Type: SAPI1

[image: image33]
Comments : This message results in the assignment/unassignment/change of TLLI , Cipher Key and Ciphering Algorithm.

Parameter Name
Parameter Type
Comments

message_type
UNSIGNED_INT
Message Id

cell_id
INTEGER
Cell Identifier

old_TLLI
BITSTRING[32]
 

new_TLLI
BITSTRING[32]


cipher_key
OCTETSTRING[8]


cipher_alg
UNSIGNED_CHAR


4.2.2.6.1.2   
ll_unit_data_ind

ASP Type Definition

ASP Name: ll_unit_data_ind            [image: image34]
PCO Type: SAPI1

[image: image35]
Comments : This message indicates the reception of a UI frame on SAPI 1 in unacknowledged mode.

Parameter Name
Parameter Type
Comments

message_type
UNSIGNED_INT
Message Id

cell_id
INTEGER
Cell Identifier

TLLI
BITSTRING[32]
 

L3_message
PDU


data_mode
UNSIGNED_CHAR


cipher_mode
UNSIGNED_CHAR


4.2.2.6.1.3 
ll_unit_data_req

ASP Type Definition

ASP Name: ll_unit_data_req [image: image36]
PCO Type: SAPI1

[image: image37]
Comments: This message requests for the unconfirmed transmission of a UI frame on SAPI 1 .

Parameter Name
Parameter Type
Comments

message_type
UNSIGNED_INT
Message Id

cell_id
INTEGER
Cell Identifier

TLLI
BITSTRING[32]
 

L3_message
PDU


data_mode
UNSIGNED_CHAR


cipher_mode
UNSIGNED_CHAR


4.2.2.6.2 
Primitives at RLC PCO

This PCO is used to control and observe the operation of the RLC layer emulator
4.2.2.6.2.1 set_coding_scheme

ASP Type Definition

ASP Name: set_coding_scheme[image: image38]
PCO Type: RLC_PCO

[image: image39]
Comments: This message is used to set the downlink/uplink channel coding scheme of RLC/MAC layer

                     emulator.

Parameter Name
Parameter Type
Comments

message_type
UNSIGNED_INT
Message Id

cell_id
INTEGER
Cell Identifier

direction
UNSIGNED_CHAR
(0 –uplink  , 1 – downlink )

channel_code
UNSIGNED_CHAR
(0 – CS1 , 1- CS2 , 2 – CS3 , 3 CS4 )

4.2.2.6.2.2 set_tfi

ASP Type Definition

ASP Name: set_tfi[image: image40]
PCO Type: RLC_PCO

[image: image41]
Comments: This message is used to set the temporary flow identity (TFI) for uplink and downlink TBF.

Parameter Name
Parameter Type
Comments

message_type
UNSIGNED_INT
Message Id

cell_id
INTEGER
Cell Identifier

direction
UNSIGNED_CHAR
(0 –uplink  , 1 – downlink )

tfi
UNSIGNED_CHAR


4.2.2.6.2.3 set_timeslot_map

ASP Type Definition

ASP Name: set_timeslot_map[image: image42]
PCO Type: RLC_PCO

[image: image43]
Comments: This message specifies the time slots to use for uplink and downlink TBF. Bit zero of the timeslot bitmap corresponds to timeslot zero. Uplink Status Flag (USF) takes a value between 0 to 7 for each downlink timeslot. This USF map is configured as the default set up for the simulator.

Parameter Name
Parameter Type
Comments

message_type
UNSIGNED_INT
Message Id

cell_id
INTEGER
Cell Identifier

uplink_bitmap
UNSIGNED_CHAR


downlink_bitmap
UNSIGNED_CHAR


usf_map
OCTETSTRING[8]


4.2.2.6.2.4 activate_tbf

ASP Type Definition

ASP Name: activate_tbf[image: image44]
PCO Type: RLC_PCO

[image: image45]
Comments: This message is used to inform RLC/MAC layer emulator that a TBF has been set up.

Parameter Name
Parameter Type
Comments

message_type
UNSIGNED_INT
Message Id

cell_id
INTEGER
Cell Identifier

direction
UNSIGNED_CHAR
(0 –uplink  , 1 – downlink )

4.2.2.6.2.5 set_mode

ASP Type Definition

ASP Name: set_mode[image: image46]
PCO Type: RLC_PCO

[image: image47]
Comments: This message is used to set the RLC mode.

Parameter Name
Parameter Type
Comments

message_type
UNSIGNED_INT
Message Id

cell_id
INTEGER
Cell Identifier

direction
UNSIGNED_CHAR
(0 –uplink  , 1 – downlink )

mode
UNSIGNED_CHAR
(0 – Ack , 1 – Unack )

4.2.2.6.3 
Primitives at GRR PCO

4.2.2.6.3.1 grr_control_ind

ASP Type Definition

ASP Name: grr_control_ind            [image: image48]
PCO Type: GRR_PCO

[image: image49]
Comments : All the RLC/MAC control messages defined in 04.60 are received as part of this message.

Parameter Name
Parameter Type
Comments

message_type
UNSIGNED_INT
Message Id

cell_id
INTEGER
Cell Identifier

channel_type
UNSIGNED_CHAR
 

timeslot
UNSIGNED_CHAR


afn
SIGNED_LONG


payload_type
UNSIGNED_CHAR
As defined in GSM 04.60

retry_bit
UNSIGNED_CHAR
As defined in GSM 04.60

rlc_control_block_PDU
PDU


4.2.2.6.3.2 grr_control_req

ASP Type Definition

ASP Name: grr_control_req           [image: image50]
PCO Type: GRR_PCO

[image: image51]
Comments : All the RLC/MAC control messages defined in 04.60 are sent as part of this message.

Parameter Name
Parameter Type
Comments

message_type
UNSIGNED_INT
Message Id

cell_id
INTEGER
Cell Identifier

channel_type
UNSIGNED_CHAR
 

timeslot
UNSIGNED_CHAR


rrbp
UNSIGNED_CHAR


sp_bit
UNSIGNED_CHAR
As defined in GSM 04.60

rlc_control_block_PDU
PDU


4.2.2.6.3.3 grr_control_req_afn

ASP Type Definition

ASP Name: grr_control_req_afn           [image: image52]
PCO Type: GRR_PCO

[image: image53]
Comments : This message requests for the RLC Control block to be scheduled on a requested frame number. Note that the rlc_control_block defined above doesn't include MAC header

Parameter Name
Parameter Type
Comments

message_type
UNSIGNED_INT
Message Id

cell_id
INTEGER
Cell Identifier

channel_type
UNSIGNED_CHAR
 

timeslot
UNSIGNED_CHAR


afn
SIGNED_LONG


rrbp
UNSIGNED_CHAR


sp_bit
UNSIGNED_CHAR
As defined in GSM 04.60

rlc_control_block_PDU
PDU


4.2.2.6.3.4 grr_access_ind

ASP Type Definition

ASP Name: grr_access_ind           [image: image54]
PCO Type: GRR_PCO

[image: image55]
Comments : This message returns the access burst received on the PRACH, PACCH, and PTCCH channel. Note that to receive Packet Control Acknowledgment message on PACCH as access bursts it has to be configured in the SI/PSI messages.

Parameter Name
Parameter Type
Comments

message_type
UNSIGNED_INT
Message Id

cell_id
INTEGER
Cell Identifier

channel_type
UNSIGNED_CHAR
 

timeslot
UNSIGNED_CHAR


afn
SIGNED_LONG


access_length
UNSIGNED_CHAR
(one or two OCTETS based on 8 or 11 bit access)

access
OCTETSTRING[1..2]
As defined in GSM 04.60

4.2.2.6.3.5 grr_control_req_paging

ASP Type Definition

ASP Name: grr_control_req_paging           [image: image56]
PCO Type: GRR_PCO

[image: image57]
Comments : This message returns the access burst received on the PRACH, PACCH, and PTCCH channel. Note that to receive Packet Control Acknowledgment message on PACCH as access bursts it has to be configured in the SI/PSI messages.

Parameter Name
Parameter Type
Comments

message_type
UNSIGNED_INT
Message Id

cell_id
INTEGER
Cell Identifier

channel_type
UNSIGNED_CHAR
 

timeslot
UNSIGNED_CHAR


split_paging_cycle
UNSIGNED_INT


paging_group
UNSIGNED_INT


rrbp
UNSIGNED_CHAR
As defined in GSM 04.60

sp_bit
UNSIGNED_CHAR


rlc_control_block_PDU
PDU
Packet Paging PDU

4.2.3 Encoding of Handover to UTRAN field

A TSO is used to encode “Handover to UTRAN” field in the PDU message “INTER SYSTEM TO UTRAN HANDOVER COMMAND”, into ASN.1 octet stream.   The TSO approach has been chosen because- the field encoding is not being supported by TTCN Tool vendors.
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