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7.1.2
RACH/FACH procedures

7.1.2.1
Selection and control of Power Level

7.1.2.1.1
Selection and control of Power Level (FDD)

7.1.2.1.1.1
Definition

Selection and control of power level for PRACH is controlled by the physical random access procedure which is initiated upon request of a PHY-Data-REQ primitive from the MAC sublayer. 
The UE selection of  “PRACH system information” is described in TS 25.331 clause 8.5.17
7.1.2.1.1.2
Conformance requirement
A.
For FDD and prior to PRACH or PCPCH transmission the UE shall:

-
read the IEs "Primary CPICH DL TX power", "UL interference" and "Constant value" in System Information Block type 6 (or System Information Block type 5, if system information block type 6 is not being broadcast) and System Information Block type 7;

-
measure the value for the CPICH_RSCP;

-
calculate the power for the first preamble as:

Preamble_Initial_Power = Primary CPICH DL TX power – CPICH_RSCP + UL interference + Constant Value

Where,


Primary CPICH DL TX power shall have the value of IE "Primary CPICH DL TX power",


UL interference shall have the value of IE "UL interference"; and


Constant Value shall have the value of IE "Constant Value".

-
as long as the physical layer is configured for PRACH or PCPCH transmission:

-
continuously recalculate the Preamble_Initial_Power when any of the broadcast parameters used in the above formula changes; and

-
resubmit to the physical layer the new calculated Preamble_Initial_Power.

B.
The physical random-access procedure shall be performed as follows:

…..

3.
Set the Preamble Retransmission Counter to Preamble Retrans Max.
4.
Set the parameter Commanded Preamble Power to Preamble_Initial_Power.
5
In the case that the Commanded Preamble Power exceeds the maximum allowed value, set the preamble transmission power to the maximum allowed power. In the case that the Commanded Preamble Power is below the minimum level required in 3GPP TS 25.101, set the preamble transmission power to a value, which shall be at or above the Commanded Preamble Power and at or below the required minimum power specified in 3GPP TS 25.101. Otherwise set the preamble transmission power to the Commanded Preamble Power. Transmit a preamble using the selected uplink access slot, signature, and preamble transmission power.
6
If no positive or negative acquisition indicator (AI ( +1 nor –1) corresponding to the selected signature is detected in the downlink access slot corresponding to the selected uplink access slot:

6.1
Select the next available access slot in the set of available RACH sub-channels within the given ASC.

6.2
Randomly select a new signature from the set of available signatures within the given ASC. The random function shall be such that each of the allowed selections is chosen with equal probability.
6.3
Increase the Commanded Preamble Power by P0 = Power Ramp Step [dB]. If the Commanded Preamble Power exceeds the maximum allowed power by 6dB, the UE may pass L1 status ("No ack on AICH") to the higher layers (MAC) and exit the physical random access procedure.
6.4
Decrease the Preamble Retransmission Counter by one.
6.5
If the Preamble Retransmission Counter > 0 then repeat from step 5. Otherwise pass L1 status ("No ack on AICH") to the higher layers (MAC) and exit the physical random access procedure.
7
If a negative acquisition indicator corresponding to the selected signature is detected in the downlink access slot corresponding to the selected uplink access slot, pass L1 status ("Nack on AICH received") to the higher layers (MAC) and exit the physical random access procedure.  
Reference(s)

TS 25.331 clause 8.5.7.

TS 25.214 clause 6.1.





7.1.2.1.1.3
Test purpose



To verify that: 

A.
the UE selects the correct initial preamble transmit power at start of a power ramp cycle, taking account of the "Primary CPICH DL TX power", "UL interference" and "Constant value" parameter values as received in SIB5 as well as the measured CPICH_RSCP;
B1
the UE, when not receiving any reply from UTRAN:

-
performs a power ramp cycle taking into account the Power Ramp Step and Preamble Retrans Max paremeter values as received in SIB 5;
-
does not transmit on the PRACH resources specified in the BCH message SIB 5 after that the physical random access procedure is terminated.
B2
the UE, when detecting a negative acquisition indicator:
-
does not transmit on the PRACH resources specified in the BCH message SIB 5 after that the physical random access procedure is terminated.

7.1.2.1.1.4
Method of test
Initial conditions

The UE is attached to the network and in idle mode.
Preamble Retrans Max parameter in SIB5 set to 5.
Related ICS/IXIT Statement(s)
TBD

Foreseen Final State of the UE
The same as the initial conditions.

Test procedure

a)
The SS pages the UE until it performs a RACH access.

b)
The SS measures the power level of the RACH access.

c)
The SS does not acknowledge the RACH access, causing the UE to retry.

d)
The SS again measures the power level of the RACH access.

e)
The SS repeats the procedure from step c) until the maximum number of retries NRA have been attempted, and monitors the RACH channel for [TBD] seconds to ensure that no further RACH accesses occur.

f)
The SS pages the UE until it performs a RACH access.

g)
The SS measures the power level of the RACH access.

h)
The SS responds with a negative acquisition indicator on the AICH.

i)
The SS monitors the RACH channel for [TBD] seconds to ensure that no further RACH accesses occur.



Expected sequence

	Step
	Direction
	Message
	Comments

	
	UE
	SS
	
	

	1
	(
	PAGE
	Preamble Retransmission Counter = 5

	2
	(
	RRC_CONNECTION_REQUEST
	Power should be set to Preamble_Initial_Power
Preamble Retransmission Counter = 4

	
	
	
	

	3
	(
	RRC_CONNECTION_REQUEST
	Power should be set to Preamble_Initial_Power + ΔP0
Preamble Retransmission Counter = 3

	4
	(
	RRC_CONNECTION_REQUEST
	Power should be set to Preamble_Initial_Power + 2ΔP0
Preamble Retransmission Counter = 2

	5
	(
	RRC_CONNECTION_REQUEST
	Power should be set to Preamble_Initial_Power + 3ΔP0
Preamble Retransmission Counter = 1

	6
	(
	RRC_CONNECTION_REQUEST
	Power should be set to Preamble_Initial_Power + 4ΔP0
Preamble Retransmission Counter = 0

	7
	
	Wait for T = [TBD]s
	SS monitors for RACH access attempts

	8
	(
	PAGE
	

	9
	(
	RRC_CONNECTION_REQUEST
	Power should be set to Preamble_Initial_Power 

	10
	(
	AICH = NEG ACQUISITION IND
	

	11
	
	Wait for T = [TBD]s
	SS monitors for RACH access attempts

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Specific Message Contents

PRACH power offset info in System Information Block type 5

	Information Element
	Value/Remark

	PRACH power offset
- Power Ramp Step 
- Preamble Retrans Max
	[TBD: 1..8] dB
5


7.1.2.1.1.5
Test requirements

A.
At step 2 and 9 the measured power level shall be:

- 
PRACH = Primary CPICH DL TX power – CPICH_RSCP + UL interference + Constant Value ( [TBD] dB
Where “Primary CPICH DL TX power”,  “UL interference” and “Constant Value” are set by the SS via SIB5, and CPICH_RSCP is the UE measured received power on one code measured on the Primary CPICH which is reported back to the SS in measurement reports.

B1

-
After step 6 the UE does not perform any RACH access attempts; and 

-
At step 2, 3, 4, 5 and 6 the measured power level shall be 
PRACH = Preamble_Initial_Power + k* ΔP0
Where 

Preamble_Initial_Power is the SS measured PRACH in step 1;


ΔP0 is the Power Ramp Step value set in SIB5; and 

k=1 for step 2, k=2 for step 3, k=3 for step 4, k=4 for step 5 and  k=5 for measurement in step 6
B2
After step 10 the UE does not perform any RACH access attempts
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