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7.1.2.3
Correct Selection of RACH parameters

7.1.2.3.1
Correct Selection of RACH parameters (FDD)

7.1.2.3.1.1
Definition 

 The physical random access procedure described in this subclause 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

7.1.2.3.1.2
Conformance requirement

A.
The physical random-access procedure shall be performed as follows:
1
Derive the available uplink access slots, in the next full access slot set, for the set of available RACH sub-channels within the given ASC with the help of TS 25.214, subclauses 6.1.1. and 6.1.2. Randomly select one access slot among the ones previously determined. If there is no access slot available in the selected set, randomly select one uplink access slot corresponding to the set of available RACH sub-channels within the given ASC from the next access slot set. The random function shall be such that each of the allowed selections is chosen with equal probability.
2
Randomly select a 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.
3
Set the Preamble Retransmission Counter to Preamble Retrans Max.
…

5
… 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.
…
6.4
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. 

8
Transmit the random access message three or four uplink access slots after the uplink access slot of the last transmitted preamble depending on the AICH transmission timing parameter. Transmission power of the control part of the random access message should be P p-m [dB] higher than the power of the last transmitted preamble. Transmission power of the data part of the random access message is set according to subclause 5.1.1.2.
9
Pass L1 status "RACH message transmitted" to the higher layers and exit the physical random access procedure. 
Reference(s)

TS 25.214 clause 6.1.

7.1.2.3.1.3
Test purpose

To verify that:

A1
the UE, initially:
-
determines the ASC for the given Access Class (AC).
-
derives the available uplink access slots, in the next full access slot set, for the set of available RACH sub-channels within the given ASC with the help of TS 25.214, subclauses 6.1.1. and 6.1.2. and randomly select one access slot among the ones previously determined.

-
randomly select a new signature from the set of available signatures within the given ASC.
A2
the UE, when not receiving any reply from UTRAN:

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

-
randomly select a new signature from the set of available signatures within the given ASC.
-
does not transmit on the PRACH resources specified in the BCH message SIB 5 after that the physical random access procedure is terminated.

A3
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.

A4
the UE, when detecting a positive acquisition indicator:
· transmits the random access message three or four uplink access slots after the uplink access slot of the last transmitted preamble depending on the AICH transmission timing parameter.

· terminates the random access procedure.

7.1.2.3.1.4
Method of test
Initial conditions

The UE shall be attached to the network and in idle mode.
The UE shall use Access Class AC#15 which provides permission to use ASC#0 for the initial access. This  condition is achieved by inserting the USIM card  with  “Type B” setting of the parameter  EFACC (Access Control Class) as defined in TS 34.108.
Preamble Retrans Max parameter in SIB5 set to 5.
Maximum number of preamble retransmission cycles  in SIB 5 is  set to  Mmax = 1.
2 ASC settings (ASC#0 and ASC#1) are defined (with default parameters) in SIB5, except that the parameter assigned sub channel number is set as follows:

ASC#0
Assigned sub channel number = ‘0001’B

ASC#1
Assigned sub channel number = ‘0010’B

The available sub-channel number defined in SIB5 is set to‘1111 1111 1111’B. Note: this value allows RACH transmission on all sub-channels defined by “Assigned sub channel number” above.

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 access slot and preamble signature used.

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

d)
The SS again measures the access slot and preamble signature used.

e)
The SS repeats the procedure from step c) until the maximum number of retries "Preamble Retrans Max “ have been attempted, and monitors the RACH channel for  10 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 the access slot and preamble signature used.

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

i)
The SS monitors the RACH channel for  10 seconds to ensure that no further RACH accesses occur.

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

k)
The SS measures the access slot used.

l)
The SS acknowledges the RACH access normally.

m)
The SS measures the first access slot used in the PRACH message part.

n)
The SS monitors the RACH channel for  10 seconds to ensure that no further RACH accesses occur.

Expected sequence

	Step
	Direction
	Message
	Comments

	
	UE
	SS
	
	

	1
	(
	PAGE
	Preamble Retransmission Counter = 5

	2
	(
	
Access Preamble
	Access slot used = n,  where n  is defined by the table in clause 7.1.2.3.1.5

Signature used = any from {P0 .. P7}
Preamble Retransmission Counter = 4

	
	
	
	

	3
	(
	 Access Preamble
	Access slot used = mod(n+3,15) 
Signature used = any from {P0 .. P7}
Preamble Retransmission Counter = 3

	4
	(
	 Access Preamble
	Access slot used = mod(n+6,15) 
Signature used = any from {P0 .. P7}
Preamble Retransmission Counter = 2

	5
	(
	 Access Preamble
	Access slot used = mod(n+9,15) 
Signature used = any from {P0 .. P7}

Preamble Retransmission Counter = 1

	6
	(
	 Access Preamble
	Access slot used = mod(n+12,15) 
Signature used = any from {P0 .. P7}
Preamble Retransmission Counter = 0

	7
	
	Wait for T =]10 s
	SS monitors for RACH access attempts

	8
	(
	PAGE
	

	9
	(
	 Access Preamble
	Access slot used =  n,  where n  is defined by the table in clause 7.1.2.3.1.5 
Signature used = any from {P0 .. P7}

	10
	(
	AICH = NEG ACQUISITION IND
	

	11
	
	Wait for T =]10 s
	SS monitors for RACH access attempts

	12
	(
	PAGE
	

	13
	(
	 Access Preamble
	Access slot used = n,  where n  is defined by the table in clause 7.1.2.3.1.5
Signature used = any from {P0 .. P7}

	14
	(
	AICH = POS ACQUISITION IND
	

	15
	(
	RRC_CONNECTION_REQUEST
	Message part. Access slot used = mod(n+3,15)

	16
	
	Wait for T = 10 s
	SS monitors for RACH access attempts


Specific Message Contents

The following deviations from System Information Block type 5 in TS 34.108 are applicable:
PRACH power offset info, PRACH info, and PRACH partitioning in System Information Block type 5

	Information Element
	Value/Remark

	PRACH info

- CHOICE

- Available Sub Channel number

PRACH partitioning

- Access Service Class

- ASC Setting

- CHOICE mode

- Available signature Start Index

- Available signature End Index

- Assigned Sub-channel Number

- ASC Setting

- CHOICE mode

- Available signature Start Index

- Available signature End Index

- Assigned Sub-channel Number

PRACH power offset

- Preamble Retrans Max
	FDD

‘1111 1111 1111 1111’B
FDD

0 (ASC#0)

7 (ASC#0)

‘0001’B

FDD

0 (ASC#1)

7 (ASC#1) 

‘0010’B

5


7.1.2.3.1.5
Test requirements

A1

At step 2

· the SS shall receive a PRACH preamble using an access slot as defined below and using a preamble signature from the set of preamble signatures {P0 .. P7}. See TS 25.213, clause  4.3.3.3 for a list of preamble codes.
· the access slot selected for the first access preamble can be any of the shaded  table entries given below for ASC#0, depending on SFN (Note: the table entries which are not shaded are not allowed for ASC#0):

	SFN modulo 8 of corresponding P-CCPCH frame
	Sub-channel number

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11

	0
	0
	1
	2
	3
	4
	5
	6
	7
	
	
	
	

	1
	12
	13
	14
	
	
	
	
	
	8
	9
	10
	11

	2
	
	
	
	0
	1
	2
	3
	4
	5
	6
	7
	

	3
	9
	10
	11
	12
	13
	14
	
	
	
	
	
	8

	4
	6
	7
	
	
	
	
	0
	1
	2
	3
	4
	5

	5
	
	
	8
	9
	10
	11
	12
	13
	14
	
	
	

	6
	3
	4
	5
	6
	7
	
	
	
	
	0
	1
	2

	7
	
	
	
	
	
	8
	9
	10
	11
	12
	13
	14


A2

At steps 3, 4, 5, and 6

-
the SS shall receive a PRACH preamble using access slot mod(n + 3, 15), where n is the access slot used in the previous step, and using a preamble signature from the set of preamble signatures {P0 .. P7}. See TS 25.213, clause  4.3.3.3 for a list of preamble codes.

At step 7

-
the SS shall not receive on the PRACH resources specified in the BCH message SIB 5 after that the physical random access procedure is terminated.

A3
At step 11

· the SS shall not receive on the PRACH resources specified in the BCH message SIB 5 after that the physical random access procedure is terminated.

A4

At step 15

· the SS shall receive the random access message three access slots after the uplink access slot of the preamble received in step 13.

At step 11

· the SS shall not receive on the PRACH resources specified in the BCH message SIB 5 after that the physical random access procedure is terminated.
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