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51.6
Dynamic ARFCN mapping tests
51.6.1
Control of dynamic ARFCN mapping with PSI8
51.6.1.1
Conformance Requirement

The dynamic mapping of ARFCN to carrier frequencies is specified as follow in 3GPP TS 45.005:

 “The carrier frequency is designated by the absolute radio frequency channel number (ARFCN). If we call Fl(n) the frequency value of the carrier ARFCN n in the lower band, and Fu(n) the corresponding frequency value in the upper band, we have for the dynamically mapped ARFCNs:

	T-GSM 380
	Fl(n) = 380.2 + 0.2*(n-x+y)
	x ( n ( x+z
	Fu(n)=Fl(n) + 10

	T-GSM 410
	Fl(n) = 410.2 + 0.2*(n-x+y)
	x ( n ( x+z
	Fu(n)=Fl(n) + 10

	T-GSM 810
	Fl(n) = 806.2 + 0.2*(n-x+y)
	x ( n ( x+z
	Fu(n)=Fl(n) + 45

	T-GSM 900
	Fl(n) = 870.4 + 0.2*(n-x+y)
	x ( n ( x+z
	Fu(n)=Fl(n) + 45

	GSM 710
	Fl(n) = 698.2 + 0.2*(n-x+y)
	x ( n ( x+z 
	Fu(n) = Fl(n) + 30

	GSM 750
	Fl(n) = 747.2 + 0.2*(n-x+y)
	x ( n ( x+z 
	Fu(n) = Fl(n) + 30

	DCS 1 800
	Fl(n) = 1710.2 + 0.2*(n-x+y)
	x ( n ( x+z 
	Fu(n) = Fl(n) + 95

	PCS 1 900
	FI(n) = 1850.2 + 0.2*(n-x+y)
	x ( n ( x+z 
	Fu(n) = FI(n) + 80


where the applicable band is indicated by the GSM_Band parameter, x = ARFCN_FIRST, y = BAND_OFFSET and z = ARFCN_RANGE (See 3GPP TS 44.018). Parameters defining carrier frequencies not belonging to the indicated band shall not be considered erroneous.

Information about dynamic mapping is provided by System Information type 15 or Packet System Information type 8 if PBCCH exists, and optionally by System Information type 14. Dynamic ARFCN mapping shall be valid for the whole PLMN. Dynamic mapping has priority over the fixed designation of carrier frequencies. The support of dynamic ARFCN mapping is optional for all other mobile stations except those supporting GSM 700 and T-GSM.”

The frequency band for T-GSM  and GSM 700 (dynamic ARFCN mapping is mandatory for these frequencies bands as there is no physical mapping specified) are  defined as follow in 3GPP TS 45.005:

i)
T-GSM 380 band:

-
for T-GSM 380, the system is required to operate in the following band:

-
380,2 MHz to 389,8 MHz: mobile transmit, base receive;

-
390,2 MHz to 399,8 MHz base transmit, mobile receive.

ii)
T-GSM 410 band:

-
for T-GSM 410, the system is required to operate in the following band:

-
410,2 MHz to 419,8 MHz: mobile transmit, base receive;

-
420,2 MHz to 429,8 MHz base transmit, mobile receive.

...

v)
GSM 710 Band:

-
for GSM 710, the system is required to operate in the following band:

-
698 MHz to 716 MHz: base transmit, mobile receive;

-
728 MHz to 746 MHz: mobile transmit, base receive.

vi)
GSM 750 Band:

-
for GSM 750, the system is required to operate in the following band:

-
747 MHz to 762 MHz: base transmit, mobile receive;

-
777 MHz to 792 MHz: mobile transmit, base receive.

vii)
T-GSM 810 Band:

-
for T-GSM 810, the system is required to operate in the following band:

-
806 MHz to 821 MHz: mobile transmit, base receive;

-
851 MHz to 866 MHz: base transmit, mobile receive.

...

xii)
T-GSM 900 Band;

-
for T-GSM 900 band, the system is required to operate in the following frequency band:

-
870.4 MHz to 876 MHz: mobile transmit, base receive;

-
915.4 MHz to 921 MHz: base transmit, mobile receive.

...

The way to change dynamic ARFCN mapping is specified as follow in 3GPP TS 44.018:

“The PSI8 change mark field is changed each time information has been updated in the PSI8 message. A new value indicates that the mobile station shall re-read the information from the PSI8 message. The coding of this field is network dependent. Range: 0-3.”

References:

3GPP TS 45.005, subclause 2.

3GPP TS 44.060, subclauses 3.2.2.1, 11.2.24.

3GPP TS 44.018, subclause 10.5.2.37j.

51.6.1.2
Test Purpose

To verify that for the frequencies bands for which  Dynamic ARFCN mapping is mandatory, the MS:

1)
detects that PSI8 used for dynamic ARFCN mapping is supported in the cell  (signalled via the PSI8_BROADCAST IE in the PSI2)

2)
decodes and interprets correctly the parameters x = ARFCN_FIRST, y = BAND_OFFSET and z = ARFCN_RANGE transmitted in the PSI8 message broadcast on the PBCCH.

3)
decodes and interprets correctly the parameters x = ARFCN_FIRST, y = BAND_OFFSET and z = ARFCN_RANGE transmitted in the PSI8 message sent on the PACCH.

4)
detects a change of dynamic ARFCN mapping in the PSI8 message broadcast on the PBCCH (signalled via the DM_CHANGE_MARK field in PSI8)
51.6.1.3
Method of Test

Initial Conditions

MS:

Switched off

MS operating in a band for which support of Dynamic ARFCN mapping is mandatory.

System Simulator:

1 cell, default setting for the frequency band to be tested.

The PSI8_BROADCAST IE in the PSI2 shall indicate that PSI8 is supported

Related PICS/PIXIT Statements

-
Type of Mobile Station (GSM 700 or T-GSM).

Test Procedure

Two dynamic ARFCN mapping of the carrier frequencies of the band to be tested are defined (the two mappings shall not overlap):

a)
the first mapping referred as DM1 maps the N carrier frequencies of the band to be tested to the ARFCNs 437 to 437 + N.

b)
the second mapping referred as DM2 maps N - 1 carrier frequencies (the first frequency is excluded) of the band to be tested to the ARFCNs 437 + N +1 to 437 + N + N

The parameters of the PSI8 corresponding to these mapping are defined in the following table:

	PSI8 parameters
	DM1 mapping
	DM2 mapping

	GSM_Band
	GSM T 380 or GSM T 410 or GSM T 810 or GSM 710 or GSM T 900
	GSM T 380 or GSM T 410 or GSM T 810 or GSM 710 or GSM T 900

	ARFCN_FIRST
	437
	437 + N

	ARFCN_OFFSET
	0
	1

	ARFCN_RANGE
	N
	N - 1


With:

N = 47 for T-GSM 380,

N = 47 for T-GSM 410, 

N = 89 for GSM 710,

N = 74 for T-GSM 810,

N = 27 for T-GSM 900.

The default layer 3 messages of the section 40.2 shall be used but when the DM2 mapping is used, the ARFCN numbers shall be modified by adding N.

The test is done in 3 steps:

1)
Checking that the MS takes into account the ARFCN mapping defined in PSI8 broadcast on the PBCCH

The SS broadcasts on the PBCCH the default SIs plus the PSI8 containing the DM1 parameters. The MS is switched on and triggered to perform a GPRS attach. It is checked that the MS uses the frequency assigned in  the PACKET UPLINK ASSIGNMENT message.  Before releasing the PDCHs channels, the SS sends to the MS on the PACCH the PSI8 containing the DM2 parameters.

2)
Checking that the MS takes into account the ARFCN mapping defined in PSI8 broadcast on the PACCH

When the channel has been released and before the MS receives the PSI8 containing the DM2 parameters., the SS establishes a downlink TBF by assigning a channel according to the dynamic ARFCN mapping defined in DM2. It is checked that the MS uses the frequency assigned in  the PACKET DOWNLINK ASSIGNMENT message.  

3)
Checking that the MS takes into account a change of dynamic ARFCN mapping in PSI8 broadcast on the PBCCH

When the channel has been released by the MS the SS broadcasts on the PBCCH the PSI8 containing the DM2 parameters  and then the DM1 parameters.  The SS establishes a downlink TBF by assigning a channel according to the dynamic ARFCN mapping defined in DM1. It is checked that the MS uses the frequency assigned in  the PACKET DOWNLINK ASSIGNMENT message. 

Maximum Duration of Test

1 minutes

Expected Sequence

	Step
	Direction
	Message
	Comments

	1
	SS
	
	The SS broadcasts on the PBCCH the PSI8 containing the DM1 parameters.

	2
	MS
	
	The MS is switched on and id triggered to perform a GPRS attach.

	3
	MS -> SS
	PACKET CHANNEL REQUEST
	Received on PRACH.

	4
	SS -> MS
	PACKET UPLINK ASSIGNMENT
	Sent on PCCCH.

The assigned carrier frequency is set using the dynamic ARFCN mapping defined with the DM1 parameters.

	5
	SS -> MS
	
	The SS sends on PAGCH the PSI8 containing the DM2 parameters.

	6
	
	{GPRS Attach procedure}
	Completion from step 4 of the attach procedure.

The SS verifies that the MS send the first RLC data block using the carrier frequency assigned in the PACKET UPLINK ASSIGNMENT message sent in step4.

	7
	SS
	
	The SS initiates a downlink transfer of 200 octets of data. 

The SS shall not send on PBCCH the PSI8 containing DM2

	8
	SS -> MS
	PACKET DOWNLINK ASSIGNMENT 
	Sent on PPCH

The assigned carrier frequency is set using the dynamic ARFCN mapping defined with the DM2 parameters.

	9
	SS -> MS
	PACKET POLLING REQUEST
	Sent on PACCH.

	10
	MS -> SS
	PACKET CONTROL ACKNOWLEDGEMENT
	The SS verifies that the MS send this message using the carrier frequency assigned in the PACKET DOWNLINK ASSIGNMENT message sent in step 8.

	11
	
	{Completion of uplink RLC data block transfer}
	

	12
	SS
	
	The SS sends on PBCCH the PSI8 containing the DM2 parameters during 5 seconds and then the PSI8 containing the DM1 parameters.

	13
	SS
	
	The SS initiates a downlink transfer of 200 octets data. 

	14
	SS -> MS
	PACKET DOWNLINK ASSIGNMENT 
	Sent on PPCH

The assigned carrier frequency is set using the dynamic ARFCN mapping defined with the DM1 parameters.

	15
	SS -> MS
	PACKET POLLING REQUEST
	Sent on PACCH.

	16
	MS -> SS
	PACKET CONTROL ACKNOWLEDGEMENT
	The SS verifies that the MS send this message using the carrier frequency assigned in the PACKET DOWNLINK ASSIGNMENT message sent in step 14 

	17
	
	{Completion of uplink RLC data block transfer}
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