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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 and applicability

All FDDUE.

7.1.2.1.1.2
Conformance requirement

1.
The UE sets the preamble transmit power to the value PRACH given in sub-clause 5.1.1 of 25.214.

2.
If the UE does not detect the positive or negative acquisition indicator corresponding to the selected signature in the downlink access slot corresponding to the selected uplink access slot, the UE increases the preamble transmission power with the specified offset P0.
Reference(s)

TS 25.214 clause 6.

TS 25.321 sub-clause 11.2.

7.1.2.1.1.3
Test purpose

To verify that the UE selects the correct preamble transmit power according to the value of IBTS transmitted in layer 3 messages on the BCH, and that:

-
if the RACH access is not responded to, the power is stepped according to the power step P0.

-
if the RACH access is negatively acknowledged, the power is stepped according to the power step P1.

7.1.2.1.1.4
Method of test
Initial conditions

The UE is attached to the network and in idle mode.
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 until Txx + Xs to ensure that no further RACH accesses occur.

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

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

h)
The SS measures the power level of the next RACH access.

i)
The SS repeats steps g) and h) until the maximum number of retries NRA have been attempted.

Expected sequence

	Step
	Direction
	Message
	Comments

	
	UE
	SS
	
	

	1
	(
	PAGE
	

	2
	(
	CHANNEL REQUEST
	Power should be set to LPerch + IBTS + C

	3
	
	Wait for T = ??
	

	4
	(
	CHANNEL REQUEST
	Power should be set to LPerch + IBTS + C + ΔP0

	5
	(
	CHANNEL REQUEST
	Power should be set to LPerch + IBTS + C + 2ΔP0

	6
	
	…
	Repeat (step 5)

	7
	(
	CHANNEL REQUEST
	Power should be set to LPerch + IBTS + C + nΔP0

	8
	
	Wait for T = ??
	

	9
	(
	PAGE
	


	10
	(
	CHANNEL REQUEST
	Power should be set to LPerch + IBTS + C

	11
	(
	AICH = NEG ACQUISITION IND
	Power should be set to LPerch + IBTS + C + ΔP1

	12
	(
	CHANNEL REQUEST
	Power should be set to LPerch + IBTS + C

	13
	(
	AICH = NEG ACQUISITION IND
	Power should be set to LPerch + IBTS + C + 2ΔP1

	14
	
	…
	Repeat (step 13)

	15
	(
	AICH = NEG ACQUISITION IND
	Power should be set to LPerch + IBTS + C + nΔP1


7.1.2.1.1.5
Test requirements

Initially, the measured power level should be:

-
PRACH = LPerch + IBTS + Constant value.

Where IBTS and the Constant value are set by the SS, and LPerch is the measured path loss on the PCCPCH, and reported back to the SS in measurement reports.

Subsequently the power should increase by ΔP0 steps each retransmission until NRA number of attempts have been made.

Then, no further RACH accesses should be received for then next T seconds.

At the start of the next phase of the test, the measured power level should be PRACH = LPerch + IBTS + Constant value. Subsequently the power should increase in ΔP1 steps until NRA number of attempts have been made.
7.1.2.1.2 
Selection and control of Power Level (3.84 Mcps TDD option)
(FFS)

7.1.2.1.3
Selection and control of Power Level (1.28 Mcps TDD option)
7.1.2.1.3.1 
Definition and applicability

All TDD 1.28 Mcps UE

7.1.2.1.3.2
Conformance requirement

1. The UE sets the initial preamble transmit power to the value PUpPCH  given in 8.5.7 of 25.331.

2. If the UE does not receive an acknowledgement on the FPACH then the UE increases the preamble transmission power by the specified increment Pwrramp.

3. The UE ceases power ramping after the maximum number of pre-amble increments permitted has been completed. 

4. Where the UE is permitted to complete a number of power ramping cycles, the UE returns to the initial transmit power (no increment applied) at the start of each cycle. The number of cycles completed before the UE ceases transmission should equal the maximum number of permitted power ramping cycles.
5. The UE does not transmit on PRACH resources.
Reference(s)
TS25.224 sub-clause 5.6.

TS25.331 sub-clause 8.5.7.

TS25.321 sub-clause 11.2.3.

7.1.2.1.3.3 
Test Purpose

To verify that: 
· the UE selects the correct preamble transmit powers during a power ramp cycle, taking account of the desired UpPCH receive power and  power ramp step specified in the BCH layer 3 message SIB 5,

· the number of steps in a power ramp cycle and the number of power ramp cycles completed when no reply is received from the UTRAN is equal to the values specified for these parameters in the BCH layer 3 messages SIB 5,

· the UE does not transmit on the PRACH resources specified in the BCH message SIB 5.
7.1.2.1.3.4
Method of test

Initial conditions

The UE is attached to the network and in idle mode.

Related ICS/IXT Statement(s)
TBD

Foreseen Final State of the UE

The same as the initial condition.

Test procedure

a) The SS pages the UE to initiate the RACH access procedure,
b) The SS does not respond to UpPCH transmissions received from the UE,
c) The SS measures the power level of each UpPCH code that the UE transmits,
d) The SS monitors the PRACH resources to ensure that no transmissions are received from the UE,

e) The procedure is continued until the maximum permitted power ramping cycles, and within each power ramping cycle, the maximum number of UpPCH transmissions have been made.  The UpPCH and PRACH channels are then continued for time, tbd, to ensure that no further transmissions are made by the UE.

Expected sequence
	Step
	Direction
	Message
	Comments

	
	UE
	SS
	
	

	1

2

3

4
5
6
7
8
9
10

	
->

->

->
->

->

->

	PAGE
UpPCH

UpPCH

……….
UpPCH
UpPCH

UpPCH
………
UpPCH

Wait for time-period
	PUpPCH = LPCCPCH + PRXUpPCHdes
PUpPCH = LPCCPCH + PRXUpPCHdes + Pwrramp
PUpPCH = LPCCPCH + PRXUpPCHdes + n. Pwrramp
PUpPCH = LPCCPCH + PRXUpPCHdes
PUpPCH = LPCCPCH + PRXUpPCHdes + Pwrramp
PUpPCH = LPCCPCH + PRXUpPCHdes + n. Pwrramp


7.1.2.1.3.5
Test requirements

The power of the first UpPCH transmission should equal PUpPCH = LPCCPCH + PRXUpPCHdes, subsequent transmissions should increase in power by Pwrramp until the maximum permitted number of steps in a power ramping cycle has been completed. The power ramping cycle should be repeated Mmax times before the UE ceases to transmit. The UE should not transmit on any PRACH resources.
7.1.2.2 Correct application of Dynamic Persistence

7.1.2.2.1
Correct application of Dynamic Persistence (FDD)
7.1.2.2.1.1
Definition and applicability

All FDD UE.

7.1.2.2.1.2
Conformance requirement

The UE implements the dynamic persistence algorithm by:

1.
reading the current dynamic persistence value from the BCH;

2.
perform a random draw against the current dynamic persistence value. The random function is TBD;
3.
defer transmission for one frame and repeat the process if the result of the random draw is negative, otherwise proceed with a CHANNEL REQUEST.
Reference(s)

TS 25.214 clause 6.

7.1.2.2.1.3
Test purpose

To verify that if the dynamic persistence value in the last appropriate message on the BCH is set to zero, the UE will not attempt a RACH access.

7.1.2.2.1.4
Method of test
Initial conditions

The SS will be transmitting BCCH messages with the dynamic persistence value set to zero.

The UE shall be attached to the network and in idle mode.

Related ICS/IXIT Statement(s)
TBD

Foreseen Final State of the UE

The same as the initial conditions.

Test procedure

a)
The SS repeatedly pages the UE for T?? seconds.

b)
The SS monitors the RACH for a CHANNEL REQUEST message from the UE.

Expected sequence

	Step
	Direction
	Message
	Comments

	
	UE
	SS
	
	

	1
	(
	PAGE
	

	2
	
	Wait for T = ??
	


7.1.2.2.1.5 Test requirements

The SS should not detect any access on the RACH.

7.1.2.2.2
Correct application of Dynamic Persistence (3.84 Mcps TDD option)
(FFS)
7.1.2.2.3
Correct application of Dynamic Persistence (1.28 Mcps TDD option)
7.1.2.2.3.1 
Definition and applicability

All TDD 1.28 Mcps UE

7.1.2.2.3.2
Conformance requirement

The UE responds to changes in the dynamic persistence parameter broadcast in SIB 7. 
Reference(s)

TS25.331 sub-clause 8.5.12.

TS25.321 sub-clause 11.2.3.

7.1.2.2.3.3 
Test Purpose

To verify that if the dynamic persistence value broadcast in SIB7 is set to zero, the UE will not attempt RACH access.
7.1.2.2.3.4
Method of test

Initial conditions

The UE is attached to the network and in idle mode. The Sim card should be configured so that the UE adopts ASC = 1 or greater. The SS BCH broadcast will include SIB 7 with the dynamic persistence parameter set to zero.
Related ICS/IXT Statement(s)

TBD

Foreseen Final State of the UE

The same as the initial condition.

Test procedure

a) The SS repeatedly pages the UE for T?? seconds,

b) The SS monitors UpPCH for a response from the UE.
Expected sequence

	Step
	Direction
	Message
	Comments

	
	UE
	SS
	
	

	1

2
	

	PAGE

Wait
	


7.1.2.2.3.5
Test Requirements

No UpPCH transmission should be received from the UE.

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 and applicability

All FDD UE.

7.1.2.3.2
Conformance requirement

The following parameters are randomly selected by the physical layer (possibly within constraints defined by ASC parameters):

-
PRACH initial access slot;

-
PRACH signature.
Reference(s)

TS 25.321 clause A.1.

7.1.2.3.1.3
Test purpose

To verify that the UE selects the correct initial access slot and PRACH signature.

7.1.2.3.1.4
Method of test
Initial conditions

The UE shall be attached to the network and in idle mode. The SS will broadcast the Access Service Class parameters [on the BCH?].

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.

Expected sequence

	Step
	Direction
	Message
	Comments

	
	UE
	SS
	
	

	1
	(
	PAGE
	

	2
	(
	CHANNEL REQUEST
	Access slot and signature should be in accordance with ASC parameters


7.1.2.3.1.5
Test requirements

The RACH access should take place on a PRACH access slot, and using a PRACH signature allowed by the UE Access Service Class.
7.1.2.3.2 
Correct Selection of RACH parameters (3.84 Mcps TDD option)
(FFS)
7.1.2.3.3
Correct Selection of RACH parameters (1.28 Mcps TDD option)
7.1.2.3.3.1 
Definition and applicability

All TDD 1.28 Mcps UE

7.1.2.3.3.2
Conformance requirement

That the UE selects UpPCH codes and UpPCH sub-channels that are defined for the ASC that the UE should adopt based on its AC (when the RACH message to be transmitted is an ‘RRC Connection Request’). Parameters are defined in the SIB 5 messages received by the UE.

Reference(s)

TS25.224 sub-clauses 4.7.1, 5.6.

TS25.321 sub-clause 11.2.3.

7.1.2.3.3.3 
Test Purpose

To verify that the UE selects UpPCH codes and sub-channels that are allocated to the ASC that the UE should adopt based on its AC.
7.1.2.3.3.4
Method of test

Initial conditions

The UE is attached to the network and in idle mode. The Sim card should be configured so that the UE can adopt a known ASC based on its AC. The SS will broadcast SIB 5 messages that allocate to each ASC subsets of the total UpPCH codes and sub-channels.
Related ICS/IXT Statement(s)

TBD

Foreseen Final State of the UE

The same as the initial condition.

Test procedure
The test procedure is similar to that specified for test 7.1.2.1.3. In place of power level the test monitors the UpPCH codes that are used for the UE’s UpPCH transmissions and the sub-channels in which they are made. 
a)
The SS pages the UE to initiate the RACH access procedure,

b)
The SS does not respond to UpPCH transmissions received from the UE,

c)
The SS identifies the UpPCH codes on which the UE transmits,

d)
The SS identifies the system frame numbers of the frames in which the UE’s UpPCH transmissions are received,
e)
The procedure is continued until the maximum permitted power ramping cycles, and within each power ramping cycle, the maximum number of UpPCH transmissions have been made. 

Expected sequence

	Step
	Direction
	Message
	Comments

	
	UE
	SS
	
	

	1

2

3

4

5

6

7

8

9


	
->

->

->

->

->

->


	PAGE

UpPCH

UpPCH

……….

UpPCH

UpPCH

UpPCH

………

UpPCH
	Code and sub-channel should be valid.
Code and sub-channel should be valid.
Code and sub-channel should be valid.
Code and sub-channel should be valid.
Code and sub-channel should be valid.
Code and sub-channel should be valid.



7.1.2.3.3.5
Test Requirements

The UpPCH transmissions should be made in sub-channels and using codes that are allocated to the ASC that the UE should adopt based on its AC.
7.1.2.4
Correct Detection and Response to FPACH (1.28 Mcps TDD option)
7.1.2.4.1 
Definition and applicability

All TDD 1.28 Mcps UE

7.1.2.4.2
Conformance requirement

That the UE:

1. Receives and acts upon an FPACH message transmitted within WT sub-frames of the UE transmitting a UpPCH code, provided that:

· The FPACH was transmitted in the FPACH resource associated with the UpPCH code used by the UE and,

· The FPACH message correctly identifies the UpPCH codes identity and the number of sub-frames between the UpPCH and the FPACH transmissions.
2. Responds to the valid FPACH by transmitting an ‘RRC Connection Request’ message in the PRACH resources associated with the FPACH. The transmission should:
· Occupy the PRACH resource associated with the FPACH and the sub-channel in which the FPACH was received for the duration of the TTI,

· Be made with a timing correction and a transmission power that are based on information received in the FPACH.

3. 
Does not respond to FPACH messages that are transmitted, within WT sub-frames of the UE UpPCH transmission, in FPACH resources that are not associated with the UpPCH code that the UE used. Nor should it respond to FPACH messages that are received on the correct FPACH resources within WT sub-frames but which contain the incorrect UpPCH code identifier or an incorrect indication of the number of sub-frames elapsed between the UpPCH and FPACH transmissions. 
Reference(s)

TS25.224 sub-clauses 4.7.1, 5.2.3, 5.6.
TS25.331 sub-clause 8.5.7.
TS25.321 sub-clause 11.2.3.

7.1.2.4.3 
Test Purpose

To verify that:

· The UE does not respond to FPACH transmissions that are either, received on incorrect FPACH resources, or are received on correct resources and within WT sub-frames of the UpPCH transmission, but which do not contain the correct UpPCH identity or elapsed sub-frames.

· The UE does respond to an FPACH transmission that is received, within WT sub-frames of the UpPCH transmission, on the correct FPACH resources for the UpPCH code that was used, provided that  the FPACH contains the identity of the UpPCH code and the number of sub-frames elapsed between the UpPCH and the FPACH transmissions.

· The UE response is to transmit an ‘RRC Connection Request’ message on the PRACH resources that are associated with the FPACH taking account of the timing correction and power adjustment parameters received in the FPACH.
7.1.2.4.4
Method of test

Initial conditions

The UE is attached to the network and in idle mode. The SS BCH SIB 5 message will specify that there are two or more FPACH associated with the UpPCH code set in a single PRACH system information. The UpPCH code set must include one or more odd and one or more even numbered codes. 

Related ICS/IXT Statement(s)

TBD

Foreseen Final State of the UE

The same as the initial condition.

Test procedure

The test procedure consists of a number of stages:

(a) The SS pages the UE to initiate RACH access. 

(b) When UpPCH transmissions are received from the UE the SS should transmit FPACH responses within WT sub-frames of each UpPCH transmission but on an incorrect FPACH resource for the UpPCH code used. It is noted that the UE may change the code used for each UpPCH transmission randomly amongst those available to its ASC.
(c) The PRACH resources associated with all of the FPACH should be monitored for a transmission from the UE.

(d) The SS pages the UE to initiate RACH access.

(e) When UpPCH transmissions are received from the UE the SS should transmit FPACH responses within WT sub-frames of each UpPCH transmission on the correct FPACH resource for the UpPCH code used. The FPACH transmission should contain a signature reference number that is different from that of the UpPCH code that was used by the UE.

(f) The PRACH resources associated with all of the FPACH should be monitored for a transmission from the UE.

(g) The SS pages the UE to initiate RACH access.
(h) When UpPCH transmissions are received from the UE the SS should transmit FPACH responses within WT sub-frames of each UpPCH transmission on the correct FPACH resource for the UpPCH code used. The FPACH transmission should contain a  relative sub-frame number that is different from that defined by the elapsed number of frames between the UpPCH and the FPACH transmissions.

(i) The PRACH resources associated with all of the FPACH should be monitored for a transmission from the UE.

(j) The SS pages the UE to initiate RACH access.

(k) When UpPCH transmissions are received from the UE the SS should transmit an FPACH response on the correct FPACH resources for the UpPCH code that was used by the UE. The FPACH response should include correct values for the signature reference and relative sub-frame number fields. The FPACH should also include known entries for the Received starting position of the UpPCH (UpPCHPOS) and the Transmit Power Level Command for RACH (PRXPRACHdes) fields.
(l) The SS should monitor the PRACH resources associated with the FPACH commencing two or three sub-frames (depending upon the sub-frame in which the FPACH was transmitted and the length of the TTI) following the sub-frame in which the FPACH was transmitted and continuing for the number of sub-frames in the RACH TTI. The power level of the PRACH transmissions and the time of arrival of their mid-ambles should be measured. The SS should continue to monitor the UpPCH slot to ensure that the UE has ceased UpPCH transmissions.
Expected sequence
	Step
	Direction
	Message
	Comments

	
	UE
	SS
	
	

	1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

	<-

->

<-
->
->

->

<-
->

<-

->
<-

->
<-

->
<-

->
	PAGE

UpPCH

FPACH
UpPCH

……….

PAGE
UpPCH

FPACH

UpPCH

………

PAGE
UpPCH
FPACH
UpPCH

……….

PAGE
UpPCH

FPACH
RRC Connection Request
	Incorrect FPACH resources
Incorrect signature reference
Incorrect relative sub-frame number
Correct resources and information fields
PPRACH = LPCCPCH + PRXPRACHdes +i*Pwrramp, UpPCHRX-offset - UpPCHPOS


7.1.2.4.5
Test Requirements

The UE should not respond to FPACH transmissions, which are made on the incorrect FPACH resources for the UpPCH code that the UE uses. The UE should continue to transmit UpPCH until the permitted maximum number of power ramping cycles is complete. 

The UE should not respond to FPACH transmissions which are made within WT sub-frames of a UpPCH transmission and on the correct FPACH resources for the UpPCH code that it used if the FPACH contains either an incorrect signature reference number or an incorrect relative sub-frame number. The UE should continue to transmit UpPCH until the permitted maximum number of power ramping cycles is complete. 

The UE should respond to an FPACH received within WT sub-frames of a UpPCH transmission if the FPACH is received on the correct FPACH resources for the UpPCH code used and if it contains valid information fields. The UE should cease transmitting UpPCH bursts and transmit an RRC Connection Request message using the PRACH resources that are associated with the FPACH and the sub-frame in which the FPACH was received. The transmission should commence two or three sub-frames after that containing the FPACH (dependent upon the sub-frame in which the FPACH was transmitted and the length of the TTI) and is made in all sub-frames within the TTI. Each PRACH burst should be made using the transmission power:

PPRACH = LPCCPCH + PRXPRACHdes +i*Pwrramp
When the power used by the UE for the UpPCH transmission acknowledged by the FPACH was:

PUpPCH = LPCCPCH + PRXUpPCHdes +i*Pwrramp
And transmission timing should be such that the start of each PRACH burst is offset from the beginning of the PRACH slot by: 

UpPCHRX-offset - UpPCHPOS chips, to an accuracy of 1/8 chip 

Where UpPCHRX-offset denotes the offset from the start of the UpPCH slot of the UE’s transmission measured by SS and UpPCHPOS is the timing correction signalled to the UE in the FPACH.
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