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42.1.1.4.2
Packet Channel Request / Access persistence control on PRACH / Persistence level

42.1.1.4.2.1
Conformance requirements

The first attempt to send a PACKET CHANNEL REQUEST message, may be initiated at the first possible TDMA frame containing PRACH on PDCH defined by the PCCCH_GROUP for the mobile station (see GSM 05.02). For each attempt, the mobile station shall draw a random value R with uniform probability distribution in the set {0, 1, ..., 15}. The mobile station is allowed to transmit a PACKET CHANNEL REQUEST message if P(i), where i is the radio priority of the TBF being established, is less than or equal to R.

Reference

GSM 04.60 subclause 7.1.2.1.1

42.1.1.4.2.2
Test purpose

To verify that for each attempt, the mobile station shall draw a random value R with uniform probability distribution in the set {0, 1, ..., 15}. The mobile station is only allowed to transmit a PACKET CHANNEL REQUEST message if P(i), where i is the radio priority of the TBF being established, is less than or equal to R.

42.1.1.4.2.3
Method of test

Initial conditions

System Simulator:


1 cell supporting GPRS. The packet system information indicates BS_PCC_CHANS = 1, BS_PAG_BLKS_RES = 2 and BS_PBCCH_BLKS = 3, BS_PRACH_BLKS = 12 (all Blocks reserved for PRACH).

Mobile Station:


The MS is GPRS attached and in packet idle mode.

Related PICS/PIXIT statement

Support GPRS service. 

Test procedure

Specific test parameters: 

K equals the value of 120/(MAX_RETRANS+1).

MAX_RETRANS is chosen from {1, 2, 4, 7}

PERSISTENCE_LEVEL P(i) is chosen from {0, 1, 2, ..., 14, 16}

Counter J is initialized with 0 (total number of received Packet Channel Requests)

The SS sends PACKET PAGING REQUEST message. The MS shall send between 0 and M+1 PACKET CHANNEL REQUEST message indicating page response. The SS verifies that the MS draw a random value R for each attach. Every received Packet Channel Request in response to Packet Paging Request increment counter J by 1. This test sequence is performed K times.

The test is performed with Persistence level set to at least P(i)=0, P(i)=8 and P(i)=16.

Maximum duration of the test

The execution of one sequence (for one value k): 30s

Between two consecutive executions (for k and k+1), the SS must wait for amount of time which is enough to guarantee that the MS is in service (listening to its paging subchannel).

Expected sequence

The sequence is executed for execution counter k = 1, …, K.

Step
Direction
Message
Comments

1
SS -> MS
PACKET PAGING REQUEST
Sent on PPCH.






2

3

:

:

M+2
MS -> SS

MS -> SS

:

:

MS -> SS
PACKET CHANNEL REQUEST

PACKET CHANNEL REQUEST

                           :

                           :

PACKET CHANNEL REQUEST
N0 := number of received Packet Channel Requests in response to step1;

Count for 10 sec. N0;

J = J + N0;

0 ( N0 ( M+1;

ACCESS TYPE = “Page Response”. Received on PRACH.






M+3
SS

SS waits for expiry of T3170

M+4
SS

SS waits to allow Cell Reselection

Editors note:

The 10 sec in steps 2 to M+2 is derived from the following consideration:

Answer time for the first Packet Channel Request: 0,7 sec + 8*4,615 ms

Maximum TDMA frame spread between two successive Packet Channel Requests:

max{S+T-1}*4,615ms= 266 * 4,615ms => maximum time to send M+1 Packet Channel Requests

0,7 sec + 8 * 4,615ms + M * 266 * 4,615ms = 9,33 sec.

Verification

According the test procedure J is B( 120 ; 1-P(i)/16 ) distributed. i.e. we will accept MSs, when the following inequality holds(1-P(i)/16) – 0,0161*sqrt( P(i)*(16 – P(i)) ) ( J/120 ( (1-P(i)/16) + 0,0161*sqrt( P(i)*(16 – P(i)) )

this confidence interval is chosen in such a way that the possibility of non accepting a correct MS is less than 0,5 %.

Remark: If P(i) = 0 the above inequality is simplified to 1 ( J/120 ( 1, i.e. J =120, i.e. the MS has to answer every PACKET PAGING REQUEST with M+1 PACKET CHANNEL REQUESTS. And if P(i) = 16 the above inequality is simplified to 0 ( J/120 ( 0, i.e. J = 0, i.e. the MS is not allowed to send PACKET CHANNEL REQUESTS.

Specific message contents

None.

42.1.1.4.3
Packet Channel Request / Access persistence control on PRACH / Successive Attempts

42.1.1.4.3.1
Conformance requirements 

The first attempt to send a PACKET CHANNEL REQUEST message, may be initiated at the first possible TDMA frame containing PRACH on PDCH defined by the PCCCH_GROUP for the mobile station (see GSM 05.02).  For each attempt, the mobile station shall draw a random value R with uniform probability distribution in the set {0, 1, ..., 15}.The mobile station is allowed to transmit a PACKET CHANNEL REQUEST message if P(i), where i is the radio priority of the TBF being established, is less than or equal to R. 

After each attempt, the S and T parameters are used to determine the next TDMA frame in which it may be allowed to make a successive attempt. The number of TDMA frames belonging to the PRACH on the PDCH defined by the PCCCH group for the mobile station between two successive attempts to send a PACKET CHANNEL REQUEST message excluding the TDMA frames potentially containing the messages themselves is a random value drawn for each transmission with uniform probability distribution in the set {S, S + 1, ..., S + T - 1}.

Reference

GSM 04.60 subclause 7.1.2.1.1

42.1.1.4.3.2
Test purpose

To verify that the number of TDMA frames belonging to the PRACH on the PDCH defined by the PCCCH group for the mobile station between two successive attempts to send a PACKET CHANNEL REQUEST message excluding the TDMA frames potentially containing the messages themselves is a random value drawn for each transmission with uniform probability distribution in the set {S, S + 1, ..., S + T - 1}.

42.1.1.4.3.3
Method of test

Initial conditions

System Simulator:


1 cell supporting GPRS. The packet system information: 


BS_PCC_CHANS = 1, BS_PAG_BLKS_RES = 2 and BS_PBCCH_BLKS = 3.MAX_RETRANS is arbitrarily chosen in the set {1,2,4,7}.


TX_INT is arbitrarily chosen in the set {6, 7, 8, 9, 10, 12, 14, 16, 20, 25, 32, 50}.


S is arbitrarily chosen in the set {12, 15, 20, 30, 41, 55, 76, 109, 163, 217}.


PERSISTENCE_LEVEL P(i) = 0. 

Mobile Station:


The MS is GPRS attached and in packet idle mode. 

Related PICS/PIXIT statement

Support GPRS service. 

Test procedure

Specific test parameters:

K equals the upper rounded value of 230/M.

The SS sends PACKET PAGING REQUEST message. The MS shall send PACKET CHANNEL REQUEST messages M+1 times indicating page response. After each attempt, the S and T parameters are used to determine the next TDMA frame in which it may be allowed to make a successive attempt. The SS measure the number of TDMA frames f(n,k) between each attempt, excluding the slots containing the messages themselves. The SS does not answer the PACKET CHANNEL REQUEST messages MAX_RETRANS times. The SS sends an PACKET ACCESS REJECT message. The test sequence is executed K times.

M is the value of the parameter MAX_RETRANS, 

T is the value of the parameter TX_INT,

S is the value of the parameter S.

Maximum duration of the test

The execution of one sequence (for one value k): 10s

Between two consecutive executions (for k and k+1), the SS must wait for amount of time which is enough to guarantee that the MS is in service (listening to its paging subchannel).

Expected sequence

The sequence is executed for execution counter k = 1, …, K.

Step
Direction
Message
Comments

1
SS -> MS
PACKET PAGING REQUEST
Sent on PPCH.

2
MS -> SS
PACKET CHANNEL REQUEST
ACCESS TYPE = “Page Response”. Received on PRACH.




Step 3-5 are executed for execution counter n=1,…,MAX_RETRANS.

3
MS -> SS
PACKET CHANNEL REQUEST
ACCESS TYPE = “Page Response”. Received on PRACH.

4
SS

See verification.

5
SS -> MS
PACKET ACCESS REJECT
Sent on PAGCH.

Verification

In step 4 the SS measure the number of TDMA frames belonging to the PRACH on the PDCH defined by the PCCCH group for the MS between two successive attempts to send a PACKET CHANNEL REQUEST message excluding the TDMA frames potentially containing the messages themselves. f(n,k) shall be in the set {S, S + 1, ..., S + T - 1}. The SS stores f.
Test:

The following requirement shall be met

( ( (( sq(Sum(S)) + sq(Sum(S+1)) + ... + sq(Sum(S+T-1)) ) * T/(K*M)) – (K*M) ( 

½ * sq( sqrt(2T-3) + 2,58 ) + 1,1

Sum(X) := CARD { k | f(n,k) = X} := the number of times that f(n,k) equals X.

The test and the number of sample are chosen in such a way that the possibility of non-accepting a correct MS is less than [0,5%].

Specific message contents

None.
42.1.2.1.8.1.1
Packet Uplink Assignment / One phase access / Contention resolution / Inclusion of TLLI in RLC data blocks

42.1.2.1.8.1.1.1
Conformance requirements

In order to uniquely identify the mobile station when sending on uplink, the RLC Header is extended to include the TLLI of the mobile station until contention resolution is completed on the mobile station side. 

All the RLC data blocks of an uplink TBF initiated by one phase access shall each contain a TLLI field in the RLC data block header until the contention resolution is completed on the mobile station side. After the reaction time specified in GSM 05.10 no other RLC data blocks shall contain a TLLI field. 

The TLLI_BLOCK_CHANNEL_CODING parameter in the PACKET UPLINK ASSIGNMENT message indicates whether a RLC data block containing a TLLI field in the RLC data block header shall be encoded using CS‑1 or using the channel coding scheme commanded.

The mobile station shall send all other RLC data blocks using the channel coding scheme commanded.

Upon contention resolution during one phase access, the mobile station shall start transmitting RLC data blocks without the TLLI field no later than the next occurrence of block B((x+3) mod 12) where block B(x) is the radio block containing the contention resolution message.

Reference

GSM 04.60  subclause 7.1.2.3, subclause 8.1.1, GSM 05.10 subclause 6.11.3.

42.1.2.1.8.1.1.2
Test purpose

1.
To verify that in one phase access the first RLC data blocks of an uplink TBF contain a TLLI field in the RLC data block header and that these blocks are encoded according to the TLLI_BLOCK_CHANNEL_CODING parameter specified in the PACKET UPLINK ASSIGNMENT message. 

2.
To verify that upon contention resolution during one phase access the RLC data blocks not contain a TLLI field and are encoded using the CHANNEL_CODING_COMMAND parameter included in the PACKET_UPLINK_ASSIGNMENT after the contention resolution reaction time.

42.1.2.1.8.1.1.3
Method of test

Initial conditions

System Simulator:


1 cell supporting GPRS. The packet system information ACCESS_BURST_TYPE indicates 8 bit access.

Mobile Station:


The MS is GPRS attached and in packet idle mode. PDP context 2 has been established. 

Related PICS/PIXIT statement

Support GPRS service.  

Support PDP context.

Method of triggering the MS to initiate an uplink packet data transfer.

Test procedure

The MS is triggered to transfer an LLC PDU. The SS sends PACKET UPLINK ASSIGNMENT message containing Dynamic Allocation struct. The MS shall start to send RLC data and RLC/MAC control blocks on the allocated uplink. The SS allows the MS to send the uplink data transfer. The SS verifies the coding is the scheme specified by TLLI_BLOCK_CHANNEL_CODING, the TFI is correct and the block contains TLLI in the first RLC data blocks. After contention resolution reaction time shall the remaining RLC data blocks contain coding scheme specified by CHANNEL_CODING_COMMAND, the TFI shall be correct and the blocks do not contain TLLI. 

Maximum duration of the test

3 min.

Expected sequence

Step
Direction
Message
Comments

1
MS

The MS is triggered to initiate packet uplink transfer of an LLC PDU consisting of 500 octets data.

2
MS -> SS
PACKET CHANNEL REQUEST
Received on PRACH.

3
SS -> MS
PACKET UPLINK ASSIGNMENT
Dynamic allocation struct, USF_GRANULARITY = one block, 

Sent on PAGCH.

4
SS -> MS
PACKET DOWLINK DUMMY CONTROL BLOCK
Sent on the PACCH of the PDCH assigned in step 3, containing USF assigned to the MS.

5
MS -> SS
UPLINK RLC DATA BLOCK
Received on the assigned PDTCH. Check that the coding is the scheme specified by TLLI_BLOCK_CHANNEL_CODING, the TFI is correct and the block contains TLLI.

6
SS

Check that there is no RLC data block transmitted by the MS in the next radio block on PDTCH.

7
SS -> MS
PACKET UPLINK ACK/NACK
Sent on the PACCH of the PDCH 3 blocks after step 4, containing USF assigned to the MS.

8
MS -> SS
UPLINK RLC DATA BLOCK
Received on the assigned PDTCH. Check that if the RLC data block is received after the contention resolution reaction time the coding is the scheme specified by CHANNEL_CODING_COMMAND, the TFI is correct and the block does not contain TLLI otherwise the content should be as comments in step 5.

9
SS -> MS
PACKET UPLINK ACK/NACK
Sent on the PACCH of the PDCH assigned in step 3, containing USF assigned to the MS.

10
MS -> SS
UPLINK RLC DATA BLOCK
Received on the assigned PDTCH. Check that the coding is the scheme specified by CHANNEL_CODING_COMMAND, the TFI is correct and the block does not contain TLLI.

11


Repeat step 9 and 10 until the countdown value CV=0 in step 10.

12
SS -> MS
PACKET UPLINK ACK/NACK
Final Ack Indicator = '1' containing valid RRBP. Sent on PACCH of the assigned PDCH.

13
MS -> SS
PACKET CONTROL ACKNOWLEDGEMENT
Received on the block specified by RRBP on PACCH of the assigned PDCH.

Specific message contents

PACKET UPLINK ASSIGNMET message in step 3:

{0 < Global TFI >


|10 < TLLI >


|110 < TQI >


|111 < Packet Request Reference >}

111 (Packet Request Reference, information field sent in PACKET CHANNEL REQUEST and frame number in which PACKET CHANNEL REQUEST was received)

< CHANNEL_CODING_COMMAND >
arbitrarily chosen but different from TLLI_BLOCK_CHANNEL_CODING

< TLLI_BLOCK_CHANNEL_CODING >
CS-1

PACKET UPLINK ACK/NACK message in step 7:

{0|1< CONTENTION_RESOLUTION_TLLI >
1 


- CONTENTION_RESOLUTION_TLLI}
the value received in step 5.

