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Summary 

RLC process
Requirement
Core Requirements / Working assumptions
Possible Test cases / Comments

RLC State Variables
MS uses sequence numbering correctly
TS 25.322 / 9.4

7G99-010 v 250 / 43.1.2.1 & 43.1.3.1
Sequence numbers start at 0 and wrap at 212-1.

Test uplink and downlink


MS uses window correctly
TS 25.322 / 9.4

7G99-010 v 250 / 43.1.2.2 & 43.1.3.2
MS discards PUs with N(S) 
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 VR(MR)

MS does not transmit PUs with VT(S) 
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VT(MS)

Test uplink and downlink.

RLC Timers
Timer_Poll
TS 25.322 / 9.5
See operation of polling


Timer_Poll_Prohibit

See operation of polling


Timer_EPC

TBD


Timer_Discard

Timer based discard tests


Timer_Poll_Periodic

See operation of polling


Timer_Status_Prohibit

Operation of Timer_STATUS


Timer_Status_Periodic

Operation of Timer_STATUS


Timer_RST

See protocol error recovery

Protocol Parameters
MaxDat
TS 25.322 / 9.6
Timer based discard tests


Poll_PU

See operation of polling


Poll_SDU

See operation of polling


Poll_Window

See operation of polling


MaxRST

See operation of Reset mechanism


Window_Size

See MS uses window correctly

Retransmission
Acknowledgements are sent when requested
TS 25.322 / 9.
See operation of polling


Retransmission takes place when requested

See operation of polling


Polling occurs when it should

See operation of polling


SDU Discard occurs when it should

Timer based discard tests


The Estimated PDU counter operates correctly

TBD

Flow Control
Credit and peer-to-peer flow control
TS 25.322



Local flow control



Error Correction
Triggering of Polling
TS 25.322
See operation of polling

Protocol error detection and recovery

TS 25.322
See operation of Reset mechanism

RLC Header compression
Correct application of sequence numbering in PDU headers
TS 25.322



Correct inclusion of extended header.



AM/UM Ciphering
Starting of Ciphering on L3 command
Tested during RRC/L3 signalling tests?



Stopping of Ciphering on L3 command




Use of correct Cipher key




Change of Ciphering mode




Ciphering during Handovers



UM Abnormal Conditions
Sequence Number Checking - Out of sequence SNs

Handling not defined yet in spec


Handling of invalid LIs
TS 25.322 11.2.4.2
Discard of PDUs with invalid LI

Discard of PDUs with Piggy-backed status LI

AM In sequence delivery of SDUs




AM Duplicate Detection




UM Segmentation and Concatenation
Correct selection of 7/15 bit LIs




If SDU > PU, SDU is segmented into multiple PUs with LI to indicate end of SDU.
TS 25.322



If SDU is the last in the queue, padding is correctly indicated




If SDU exactly fills the last PU, the next PU carries an LI == 0.




If SDU is one short and 15 bit LIs are used, the next PU carries the correct LI.




If SDU < PU, subsequent SDUs are included, with correct LIs



UM Reassembly
Correct reassembly of an SDU spread over multiple PUs




Correct reassembly of multiple SDUs carried in a PU




Correct reassembly when end of SDU coincides with end of a PU




Correct reassembly when the end of an SDU is one short of the end of a PU and 15 bit LIs are used




Correct reassembly interpretation of padding LI.








7.2
RLC testing

7.2.1
Transparent mode

7.2.1.1
Segmentation and reassembly

7.2.1.1.1
Definition and applicability

All UE.
7.2.1.1.2
Conformance requirement
?

Reference(s)

7.2.1.1.3
Test purpose
/Are segmentation and reassembly of transparent PDUs implicitly tested by sending/receiving messages on the relevant control channels?]
7.2.1.1.4
Method of test

Initial conditions

Related ICS/IXIT Statement(s)

Test procedure

7.2.1.1.5
Test requirements

7.2.2.
Unacknowledged mode

7.2.2.1
Segmentation and reassembly

7.2.2.1.1
Selection of 7 or 15 bit Length Indicators
7.2.2.1.1.1
Definition and applicability

All UE.
7.2.2.1.1.2
Conformance requirement

The size of the Length Indicator may be either 7bits or 15bits.
If RLC PDUs always carry only one PU, 7bit indicators are used in a particular RLC PDU if the address space is sufficient to indicate all SDU segment borders. Otherwise 15bit Length Indicators are applied.  

The length of the Length Indicator only depends on the size of the largest RLC PDU. The length of the Length Indicator is always the same for all PUs, for one RLC entity.
Reference(s)

TS 25.322 Clause 9.2.2.8
7.2.2.1.1.3
Test purpose
To test that if PDU carries a single PU, and the PU size is small enough that a 7 bit indicator is sufficient, 7 bit indicators are used, otherwise, 15 bit indicators are used.

7.2.2.1.1.4
Method of test

Initial conditions

The UE is attached to the network and in idle mode.
Related ICS/IXIT Statement(s)

Test procedure

a)
The SS establishes a radio bearer with the following characteristics


Mode:
Unacknowledged

PU Size:
The PU size is set so that it is less than 127, with one PU per PDU, and to support a multi-rate channel of 15kbps, 30kbps and 60kbps. [72 bits/9 bytes]
TBS:
One PDU: [80 bits/10 bytes]

TBSS:
One, two or four transport blocks.

TTI:
10 ms

Coding:
½ rate

Puncturing:
1 in 16 bits (160 bits down to 150 bits at 30 kbps)

CRC Size:
0
The pilot channel power (broadcast channel?) is set to achieve an SNR of better than [TBD] dB.
b)
The UE is triggered to start sending layer 3 SDUs of size S where S is less than and not an integer divisor of the PU size. S is set to [7 bytes]
c)
The SS checks the length indicator sizes and values

d)
The SS decreases the pilot power until the UE reduces the data rate to the next lowest transport format combination.

e) 
The SS checks the length indicator sizes and values

f)
The SS further decreases the pilot power until the UE reduces the data rate to the lowest transport format combination.

g) 
The SS checks the length indicator sizes and values
h)
The SS reconfigures the radio bearer as follows:

PU Size:
Greater than 127 bytes [1192 bits/149 bytes].
TBS:
[1200 bits/150 bytes]

TBSS:
[1200 bits/150 bytes]
Puncturing:
[None]
All other settings the same.
The pilot power is reset to the original level.
i)
The UE is triggered to start sending layer 3 SDUs of size S where S is less than and not an integer divisor of the PU size. S is set to [7 bytes].

j)
The SS checks the length indicator sizes and values

k)
The SS may optionally release the radio bearer.

Expected sequence

TBD

7.2.2.1.1.5
Test requirements
The UE shall send 7 bit length indicators with values that correctly indicate the ends of SDUs in steps c), e) and g).

The UE shall send 15 bit length indicators with values that correctly indicate the ends of SDUs in step j).

7.2.2.1.2
Basic Segmentation of SDUs in Unacknowledged Mode
7.2.2.1.2.1
Definition and applicability

All UE.
7.2.2.1.2.2
Conformance requirement

When the sender is in data transfer ready state it shall segment the data received from the higher layer into PDUs.
Reference(s)

TS 25.322 Clause 11.2.2

7.2.2.1.2.3
Test purpose
To test that:

The UE correctly segments large SDUs into PDUs and indicates the end of each SDU correctly in the length indicators of the PDU.
7.2.2.1.2.4
Method of test

Initial conditions

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

Related ICS/IXIT Statement(s)

Test procedure

a)
The SS establishes a radio bearer with the following characteristics


Mode:
Unacknowledged

PU Size:
The PU size is set to [152 bits/19 bytes]

TBS:
One PDU: [160 bits/20 bytes]

TBSS:
One or two transport blocks.

TTI:
10 ms

Coding:
½ rate

Puncturing:
1 in 16 bits (160 bits down to 150 bits at 30 kbps)

CRC Size:
0

The pilot channel power (broadcast channel?) is set to achieve an SNR of better than [TBD] dB.

b)
The UE is triggered to start sending layer 3 SDUs of [46 bytes] in length, and with a known [PN9] data pattern
c)
The SS checks the data pattern and the length indicator values.
d)
The SS decreases the pilot power until the UE reduces the data rate to the lower transport format combination.

e) 
The SS checks the data pattern and the length indicator values.
f)
The SS may optionally release the radio bearer.

Expected sequence

TBD

7.2.2.1.2.5
Test requirements

The SS shall be able to correctly reassemble SDUs received in steps c) and e).
7.2.2.1.3
Segmentation of SDUs in Unacknowledged Mode with zero length indicators

7.2.2.1.3.1
Definition and applicability

All UE.
7.2.2.1.3.2
Conformance requirement

When the sender is in data transfer ready state it shall segment the data received from the higher layer into PDUs.

Reference(s)

TS 25.322 Clause 11.2.2

7.2.2.1.3.3
Test purpose

To test that:

That when the end of the SDU falls on the last byte of the PDU, the UE correctly indicates this with a zero length indicator as the first length indicator of the next PDU.

c) That when 15-bit length indicators are used, and the end of the SDU falls on the penultimate byte of the PDU, the UE correctly indicates this with a “one-byte short” length indicator.
7.2.2.1.3.4
Method of test

Initial conditions

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

Related ICS/IXIT Statement(s)

Test procedure

a)
The SS establishes a radio bearer with the following characteristics


Mode:
Unacknowledged

PU Size:
The PU size is set to [152 bits/19 bytes]

TBS:
One PDU: [160 bits/20 bytes]

TBSS:
One or two transport blocks.

TTI:
10 ms

Coding:
½ rate

Puncturing:
1 in 16 bits (160 bits down to 150 bits at 30 kbps)

CRC Size:
0

The pilot channel power (broadcast channel?) is set to achieve an SNR of better than [TBD] dB.

b)
The UE is triggered to start sending layer 3 SDUs where the first SDU is [19 bytes] in length, and subsequent SDUs are [18 bytes] in length. All SDUs contain a known [PN9] data pattern

c)
The SS checks the data pattern and the length indicator values.

d)
The SS decreases the pilot power until the UE reduces the data rate to the lower transport format combination.

e) 
The SS checks the data pattern and the length indicator values.
f)
The SS is triggered to stop sending SDUs.
g) 
The SS continues to check the data pattern and the length indicator values until no more PDUs are received.

h)
The SS reconfigures the radio bearer as follows:

PU Size:
Greater than 127 bytes [1192 bits/149 bytes].

TBS:
[1200 bits/150 bytes]

TBSS:
[1200 bits/150 bytes]

Puncturing:
[None]

All other settings the same.

The pilot power is reset to the original level.

i)
The UE is triggered to start sending layer 3 SDUs where the first SDU is [149 bytes] in length, and subsequent SDUs are [148 bytes] in length. All SDUs contain a known [PN9] data pattern

j)
The SS checks the data pattern and the length indicator values.
k)
The SS may optionally release the radio bearer.

Expected sequence

TBD

7.2.2.1.3.5
Test requirements

For each radio bearer configuration, the UE shall transmit a zero length indicator in the second PDU and in each PDU up to the last SDU. The UE should transmit a further PDU with a zero length indicator and padding. The SS shall be able to correctly reassemble SDUs received in steps c), e) and j).

7.2.3
Acknowledged mode

7.2.3.1
Segmentation and reassembly

7.2.3.1.1
Definition and applicability

All UE.
7.2.3.1.2
Conformance requirement
?

Reference(s)

7.2.3.1.3
Test purpose
[Implicitlly tested?]
7.2.3.1.4
Method of test

Initial conditions

Related ICS/IXIT Statement(s)

Test procedure

7.2.3.1.5
Test requirements

7.2.3.2
Concatenation

7.2.3.2.1
Definition and applicability

All UE.
7.2.3.2.2
Conformance requirement
?

Reference(s)

7.2.3.2.3
Test purpose
 [Implicitlly tested?]
7.2.3.2.4
Method of test

Initial conditions

Related ICS/IXIT Statement(s)

Test procedure

7.2.3.2.5
Test requirements

7.2.3.3
Correct use of Sequence Numbering on the Uplink

7.2.3.3.1
Definition and applicability

All UE that support Acknowledged mode RLC.
7.2.3.3.2
Conformance requirement
PUs are sequentially and independently numbered and may have the value 0 through n minus 1 (where n is the modulus of the sequence numbers). The modulus equals 212 for AM.

[Note: no definition for initial Sequence Number on start of Radio Bearer. This is assumed to be 0]

Reference(s)

TS 25.322 / 9.4

7.2.3.3.3
Test purpose
1.
To verify that the UE transmits the first PDU with the Sequence Number field equal to 0.

2.
To verify that the UE increments the Sequence Number field according to the number of PUs transmitted.

3.
To verify that the UE wraps the Sequence Number after transmitting the 212-1th PU.

7.2.3.3.4
Method of test

Initial conditions

The UE is attached to (registered on) 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 UE sets up an uplink connection comprising a Radio Bearer with the following parameters:

RLC mode
Acknowledged

PU size
1 PU per PDU

RLC transmission window size
4096

Transmission RLC discard
Disabled

Polling info
TBD

b)
The UE transfers a minimum of 4096 RLC PUs to the SS

c)
The UE terminates the connection.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1

RB ESTABLISHMENT
See generic procedures

2
(
UPLINK RLC PDU
SN should be set to 0

3
(
UPLINK RLC PDU
SN should be set to 1

4
(
SS responds to Polls normally


5
(
…
Transfer of RLC PDUs continues to SN = 4095

6
(
UPLINK RLC PDU
SN should be set to 0

7
(
RB RELEASE
Optional step

7.2.3.3.5
Test requirements

The first PDU transmitted should have the SN field set to 0. The second PDU should have the SN field set to 1, and the 4096th PDU should have the SN field set to 0.

7.2.3.4
Correct interpretation of Sequence Numbering on the Downlink

7.2.3.4.1
Definition and applicability

All UE that support Acknowledged mode RLC.
7.2.3.4.2
Conformance requirement
PUs are sequentially and independently numbered and may have the value 0 through n minus 1 (where n is the modulus of the sequence numbers). The modulus equals 212 for AM.

[Note: no definition for initial Sequence Number on start of Radio Bearer. This is assumed to be 0]

Reference(s)

TS 25.322 / 9.4

7.2.3.4.3
Test purpose
1.
To verify that the UE correctly indicates that it failed to receive the first PU when the first PU has the Sequence Number field set to 1.

2.
To verify that the UE increments the Sequence Number field according to the number of PUs received.

3.
To verify that the UE correctly indicates that it failed to receive the a PU when the sequence of PUs runs: …, 4094, 4095, 1.

7.2.3.4.4
Method of test

Initial conditions

The UE is attached to (registered on) 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 sets up an downlink connection comprising a Radio Bearer with the following parameters:

RLC mode
Acknowledged

In-sequence delivery
TRUE

PU size
1 PU per PDU

Reception RLC discard timer
Disabled

RLC reception window size
4096

Downlink RLC status Info
TBD

b)
The SS transfers the first PU with the SN field set to 1

c)
The SS transfers the next PU with the SN set to 2, and the Polling bit set to 1.

d)
The SS continues transferring PUs with sequential numbers until a STATUS from the UE is received indicating retransmission of PU number 0.

e)
The SS continues transferring PUs with sequential numbers up to the following sequence: …, 4094, 4095, 1. The next PU (SN=2) is transmitted with the Polling bit set to 1.

f)
The SS continues transferring PUs with sequential numbers until a STATUS from the UE is received indicating retransmission of PU number 0.

g)
The SS terminates the connection.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1

RB ESTABLISHMENT
See generic procedures

2
(
DOWNLINK RLC PDU
SN = 1

3
(
DOWNLINK RLC PDU
SN = 2, P=1

4
(
STATUS PDU
Indication only SN=1 has been received

5
(
DOWNLINK RLC PDU
Transfer of RLC PDUs continues to SN = 4095


(
SS continues polling periodically


6
(
DOWNLINK RLC PDU
SN = 1

7
(
DOWNLINK RLC PDU
SN = 2, P=1

8
(
STATUS PDU
Indication than SN=0 has not been received

7
(
RB RELEASE
Optional step

7.2.3.4.5
Test requirements

The UE will indicate in a STATUS PDU that the PU with SN = 0 was not received before the PU with SN = 1.

The UE will indicate in a STATUS PDU that the PU with SN = 0 was not received after the PU with SN = 4095, and before the PU with SN = 1.
7.2.3.5
Control of Transmit Window

7.2.3.5.1
Definition and applicability

All UE that support Acknowledged mode RLC.
7.2.3.5.2
Conformance requirement
The transmitter shall not transmit a new PU if VT(S) 
[image: image3.wmf]³

VT(MS).

Reference(s)

TS 25.322 / 9.4

7.2.3.5.3
Test purpose
1. To verify that the UE does not transmit PUs with sequence numbers outside of the transmit window.

7.2.3.5.4
Method of test

Initial conditions

The UE is attached to (registered on) 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 UE sets up an uplink connection comprising a Radio Bearer with the following parameters:

RLC mode
Acknowledged

PU size
1 PU per PDU

RLC transmission window size
4096

Transmission RLC discard
Enabled

Polling info
TBD

b)
The UE continually transfers PUs with the correct sequence numbers.

c)
The SS does not respond to poll requests from the UE.

d)
The SS continues monitoring transmissions, at minimum for 4096 transmission time intervals, not including those used for retransmissions.

e)
The SS terminates the connection.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1

RB ESTABLISHMENT
See generic procedures

2
(
UPLINK RLC PDU
SN = 0

3
(
UPLINK RLC PDU
SN = 1

4
(
…
Transfer of RLC PDUs continues with no SS response to poll requests

5
(
UPLINK RLC PDU
SN = 4095

6
(
…
Some retransmission may occur depending upon Discard setting

7
(
RB RELEASE
Optional step

7.2.3.5.5
Test requirements

The SS will not receive a PU with the SN field set to 0 after receiving the PU with the SN field set to 4095.

7.2.3.6
Control of Receive Window

7.2.3.6.1
Definition and applicability

All UE that support Acknowledged mode RLC.
7.2.3.6.2
Conformance requirement
The receiver shall discard PUs with N(S) 
[image: image4.wmf]³

 VR(MR).

Reference(s)

TS 25.322 / 9.4

7.2.3.6.3
Test purpose
1.
To verify that the UE discards PUs with sequence numbers outside of the receive window.

7.2.3.6.4
Method of test

Initial conditions

The UE is attached to (registered on) 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 sets up an downlink connection comprising a Radio Bearer with the following parameters:

RLC mode
Acknowledged

In-sequence delivery
TRUE

PU size
1 PU per PDU

Reception RLC discard timer
Disabled

RLC reception window size
4096

Downlink RLC status Info
TBD

b)
The SS transmits the first PU, with the Polling bit set to 1.

c)
The SS continues to transmit empty PUs with the Polling bit set to 1 until a STATUS PDU is received from the UE.

d)
The SS checks that the STATUS PDU acknowledges successful reception of PU number 0, and then transmits another PU with the Polling bit set to 0.

e)
The SS transmits PUs with sequence numbers up to 4095, with periodic polling.

f)
The SS transmits a PU with sequence number 1 and polls the UE until a STATUS PDU is received.

g)
The SS terminates the connection.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1

RB ESTABLISHMENT
See generic procedures

2
(
DOWNLINK RLC PDU
SN = 0, P = 1

3
(
STATUS PDU
Ack PU #0

4
(
…
Transfer of RLC PDUs normally

5
(
DOWNLINK RLC PDU
SN = 4095

6
(
DOWNLINK RLC PDU
SN = 1, P = 1

7
(
STATUS PDU
Nack PU #0

8
(
RB RELEASE
Optional step

7.2.3.6.5
Test requirements

Following the second transmission the PU with the SN field set to 1, The SS will receive a STATUS PDU indicating that the PU with its SN field set to 0 was not received.

7.2.3.7
Flow Control

7.2.3.7.1
Credit and peer-to-peer flow control

7.2.3.7.1.1
Definition and applicability

All UE that support flow control modes of AM RLC.
7.2.3.7.1.2
Conformance requirement
No mechanism for the operation of credit has been defined yet.

Reference

25.322 Section 9.7.4

7.2.3.7.1.3
Test purpose
To ensure that the UE transmitter RLC entity correctly applies credit based flow control.
7.2.3.7.2
Local flow control

7.2.3.7.2.1
Definition and applicability

All UE that flow control modes of AM RLC.
7.2.3.7.2.2
Conformance requirement
RLC events, such as reception of PDUs and external and internal signals, are normally processed in the order in which they occurred. However, events pertaining to the exchange of RLC link status information have priority over data transfer.

Reference

25.322 Section 9.7.5

7.2.3.7.2.3
Test purpose
To ensure that RLC link status information is given priority over data.
7.2.3.8
Operation of Polling on the last PU

7.2.3.8.1
Definition and applicability

All UE that support AM RLC.
7.2.3.8.2
Conformance requirement
The Polling bit shall be set to 1 if any of following conditions are fulfilled except when the poll prohibit function is used and the timer Timer_Poll_Prohibit is active:

1.
Last PU in buffer is used and the last PU available for transmission is transmitted.

2.
Last PU in retransmission buffer is used and the last PU to be retransmitted is transmitted.

Reference

25.322 Section 11.3.2.1.1

7.2.3.8.3
Test purpose
1.
To verify that a poll is performed when only one PU is available for transmission, and the poll prohibit timer is function is not used.

2.
To verify that a poll is performed when only one PU is available for transmission, and the poll prohibit timer is function is used, but inactive.

3.
To verify that a poll is performed when only one PU remains in the retransmission buffer, and the poll prohibit timer is function is not used.

4.
To verify that a poll is performed when only one PU remains in the retransmission buffer, and the poll prohibit timer is function is used, but inactive.

7.2.3.8.4
Method of test

Initial conditions

The UE is attached to (registered on) 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 UE sets up an uplink connection comprising a Radio Bearer with the following parameters:

RLC mode
Acknowledged

PU size
1 PU per PDU

RLC transmission window size
4096

Transmission RLC discard
Disabled

Polling info
Poll_PU set to [32]

Timer based polling is disabled

b)
The UE is requested to transmit two PUs.

c)
The SS checks the P bit of the received PDUs.

d)
After the second PDU, the SS sends a STATUS negatively acknowledging the two PDUs.

e)
The waits for the PDUs to be retransmitted, and checks the P bits.

f)
The link is released and re-established with the same RLC parameters except that timer based polling is enabled with Timer_Poll_Periodic set to greater than 40ms, Timer_Poll_Prohibit set to less than 10ms

g)
Steps b) to e) are run again.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1

RB ESTABLISHMENT
See generic procedures

2
(
UPLINK RLC PDU, P = 0


3
(
UPLINK RLC PDU, P = 1
Last PU to transmit

4
(
STATUS PDU
Nack last two PUs

5
(
UPLINK RLC PDU, P = 0
Retransmissions

6
(
UPLINK RLC PDU, P = 1
Last PU in retransmission buffer

7

RB RECONFIGURATION
See generic procedures

8
(
UPLINK RLC PDU, P = 0


9
(
UPLINK RLC PDU, P = 1
Last PU to transmit

10
(
STATUS PDU
Nack last two PUs

11
(
UPLINK RLC PDU, P = 0
Retransmissions

12
(
UPLINK RLC PDU, P = 1
Last PU in retransmission buffer

7.2.3.8.5
Test requirements

The Poll bit should be set only in the last PU of each pair received.

7.2.3.9
Operation of Polling using Poll_PU variable

7.2.3.9.1
Definition and applicability

All UE that support Poll_PU based polling mode of AM RLC.
7.2.3.9.2
Conformance requirement
VT(PU) should be incremented for both new and retransmitted PUs. When it reaches Poll_PU a new poll is transmitted and the state variable is set to zero.

Reference

25.322 clauses 9. 4 and 9.6

7.2.3.9.3
Test purpose
1.
To verify that a poll is performed when VT(PU) reaches Poll_PU.

2.
To verify VT(PU) is incremented for both new and retransmitted PUs.

7.2.3.9.4
Method of test

Initial conditions

The UE is attached to (registered on) 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 UE sets up an uplink connection comprising a Radio Bearer with the following parameters:

RLC mode
Acknowledged

PU size
1 PU per PDU

RLC transmission window size
4096

Transmission RLC discard
Disabled

Polling info
Poll_PU set to [32]

b)
The UE transmits continuous PUs, polling and retransmitting normally.

c)
The SS counts received PUs from receipt of the first PU with the P bit set to 1.

d)
The SS notes the count on receipt of the next PU with the P bit set to 1. This count will be recorded as C1.

e)
The SS responds with a STATUS PDU with the PA bit set to 1, and indicating that 8 PUs were not received.

f)
The SS starts a new count of PUs immediately, and notes the count on receipt of the next PU with the P bit set to 1. This count will be recorded as C2.

g)
The SS terminates the connection.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1

RB ESTABLISHMENT
See generic procedures

2
 X
Start counter


3
(
UPLINK RLC PDUs
Normal sequence [31] PUs

4
(
…


5
(
UPLINK RLC PDU
P = 1

6
 X
Stop counter
= C1

7
(
STATUS PDU
PA = 1, NACK [8] PUs

8
 X
Start counter


9
(
…
[31] further PUs

10
(
UPLINK RLC PDU
P = 1

11
 X
Stop counter
= C2

12
(
RB RELEASE
Optional step

7.2.3.9.5
Test requirements

Counts C1 and C2 should be [32].

7.2.3.10
Operation of Polling using Poll_SDU variable

7.2.3.10.1
Definition and applicability

All UE that support Poll_SDU based polling mode of AM RLC.
7.2.3.10.2
Conformance requirement
When VT(SDU) reaches Poll_SDU a new poll is transmitted and the state variable is set to zero. The poll bit should be set in the PU that contains the last segment of the SDU.

Reference

25.322 clauses 9. 4 and 9.6

7.2.3.10.3
Test purpose
1.
To verify that a poll is performed when VT(PU) reaches Poll_PU.

2.
To verify VT(PU) is incremented for both new and retransmitted PUs.

7.2.3.10.4
Method of test

Initial conditions

The UE is attached to (registered on) 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 UE sets up an uplink connection comprising a Radio Bearer with the following parameters:

RLC mode
Acknowledged

PU size
1 PU per PDU,RLC SDU = 1.5 * RLC PU

RLC transmission window size
4096

Transmission RLC discard
Disabled

Polling info
Poll_SDU set to [7]

b)
The UE transmits continuous PUs, polling and retransmitting normally.

c)
The SS counts received PUs from, and including the receipt of the first PU.

d)
The SS notes the count on receipt of the first PU with the P bit set to 1. This count will be recorded as C1.

e)
The SS responds with a STATUS PDU with the PA bit set to 1, and indicating that 2 PUs were not received.

f)
The SS starts a new count of PUs immediately, and notes the count on receipt of the next PU with the P bit set to 1. This count will be recorded as C2.

g)
The SS terminates the connection.

Expected sequence

Step
Direction
Message
Comments


SS
UE



1

RB ESTABLISHMENT
See generic procedures

2
 X
Start counter


3
(
UPLINK RLC PDUs
Normal sequence [10] PUs

4
(
…


5
(
UPLINK RLC PDU
P = 1

6
 X
Stop counter
= C1

7
(
STATUS PDU
PA = 1, NACK [2] PUs

8
 X
Start counter


9
(
…
[22] further PUs

10
(
UPLINK RLC PDU
P = 1

11
 X
Stop counter
= C2

12
(
RB RELEASE
Optional step

7.2.3.10.5
Test requirements

Count C1 should be [11] and C2 should be [23].

7.2.3.11
Operation of timer Timer_Poll and Timer_Poll_Periodic

7.2.3.11.1
Definition and applicability

All UE that support Timer based polling mode of AM RLC.
7.2.3.11.2
Conformance requirement
The Timer_Poll timer is stopped when receiving a STATUS PDU with the PA bit set.

If the Timer_Poll timer expires and no STATUS PDU with the PA bit set has been received the receiver is polled once more (either by the transmission of a PDU which was not yet sent, or by a retransmission) and the timer is restarted.

[If a new poll is sent when the Timer_Poll timer is running it is restarted.]

Each time the Timer_Poll_Periodic timer expires a poll is transmitted and the timer is restarted. The value of the timer is signalled by RRC.

Reference

25.322 clause 9. 5

7.2.3.11.3
Test purpose
1.
To verify that the UE polls the SS when the Timer_Poll_Periodic timer expires.

2.
To verify that the Timer_Poll and Timer_Poll_Periodic timers are restarted after a poll is performed.

3.
To verify that the Timer_Poll timer is stopped after receiving a STATUS PDU with the PA bit set.

7.2.3.11.4
Method of test

Initial conditions

The UE is attached to (registered on) 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 UE sets up an uplink connection comprising a Radio Bearer with the following parameters:

RLC mode
Acknowledged

PU size
1 PU per PDU

RLC transmission window size
4096

Transmission RLC discard
Disabled

Polling info
Timer mode, timer set to [8 block periods], Poll every [32 block periods]

b)
The UE transmits continuous PUs, polling normally.

c)
The SS starts a timer on receipt of the first PU with the P bit set to 1, but does not respond.

d)
The SS stops the timer on receipt of the next PU with the P bit set to 1. This time will be recorded as T1.

e)
The SS does not respond, but starts another timer immediately, and stops it on receipt of the next PU with the P bit set to 1. This time will be recorded as T2.

f)
The SS starts another timer, and transmits a STATUS PDU with the PA bit set to 1.

g)
The SS stops the timer on receipt of the next PU with the P bit set to 1. This time will be recorded as T3.

h)
The SS terminates the connection.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1

RB ESTABLISHMENT
See generic procedures

2
(
UPLINK RLC PDUs
Normal sequence [31] PUs

3
(
…


4
(
UPLINK RLC PDU
P = 1

5
 X
Start timer


6
(
…
[7] further PUs

7
(
UPLINK RLC PDU
P = 1

8
 X
Stop timer
= T1

9
 X
Start timer


10
(
…
[7] further PUs

11
(
UPLINK RLC PDU
P = 1

12
 X
Stop timer
= T2

13
(
STATUS PDU
PA = 1

14
 X
Start timer


15
(
…
[31] further PUs

16
(
UPLINK RLC PDU
P = 1

17
(
RB RELEASE
Optional step

7.2.3.11.5
Test requirements

Times T1 and T2 should be [8] block periods.

Time T3 should be [32] block periods.

7.2.3.12
Operation of timer Timer_Poll_Prohibit

7.2.3.12.1
Definition and applicability

All UE that support Timer based polling mode of AM RLC.
7.2.3.12.2
Conformance requirement
This timer is only used when the poll prohibit function is used. It is used to prohibit transmission of polls within a certain period. If polling is taken place during this timer is active, it will be once stopped and set again. This timer will not be stopped by a STATUS PDU. When this timer expires no action is performed. The value of the timer is signalled by RRC. 

Reference

25.322 clause 9. 5

7.2.3.12.3
Test purpose
[Note: Does not seem testable]

7.2.3.13
Operation of timers Timer_Status and Timer_Status_Periodic

7.2.3.13.1
Definition and applicability

All UE that support Timer based polling mode of AM RLC.
7.2.3.13.2
Conformance requirement
1.
Timer_Status_Prohibit is only used when the STATUS PDU prohibit function is used. It prohibits the receiving side from sending STATUS PDUs. The timer is started when a STATUS PDU is transmitted and no new STATUS PDU can be transmitted before the timer has expired. The value of the timer is signalled by RRC.

2.
Timer_Status_Periodic is only used when timer based STATUS PDU sending is used. The timer is started when the RLC entity is created. Each time the timer expires a STATUS PDU is transmitted and the timer is restarted. The value of the timer is signalled by RRC.

Reference

25.322 clause 9.5

7.2.3.13.3
Test purpose
[Note: This requirement is unstable at present]

7.2.3.14
Timer based discard, with explicit signalling

7.2.3.14.1
Definition and applicability

All UE that support Discard mode of AM RLC.
7.2.3.14.2
Conformance requirement
For every SDU received from a higher layer, timer monitoring of the transmission time of the SDU is started. If the transmission time exceeds a predefined value for a SDU in acknowledged mode RLC, this SDU is discarded in the transmitter and a Move Receiving Window (MRW) command is sent to the receiver so that AMD PDUs carrying that SDU are discarded in the receiver and the receiver window is updated accordingly. Note that when the concatenation function is active, PDUs carrying segments of other SDUs that have not timed out shall not be discarded. 

Reference

25.322 clause 9.7.2.1

7.2.3.14.3
Test purpose
[Note: This requirement is unstable at present]

To ensure that:
-
When the timer expires the timed-out SDU is discarded by the UE, and a MRW command sent back.
-
PDUs carrying segments of other SDUs that have not timed out are not discarded

7.2.3.15
Timer based discard, without explicit signalling, Acknowledged mode

7.2.3.15.1
Definition and applicability

All UE that support Discard mode of AM RLC.
7.2.3.15.2
Conformance requirement
For acknowledged mode RLC, peer-to-peer signalling can be avoided as long as SDU discard is always performed in the transmitter before it is performed in the receiver. As long as the corresponding SDU is eventually discarded in the receiver too, possible retransmission requests of PDU of discarded SDUs can be ignored by the transmitter. The bigger the time difference is between the triggering of the discard condition at the transmitter and the receiver, the bigger the unnecessary buffering need is at the receiver and the more bandwidth is lost on the reverse link due to unnecessary retransmission requests. On the other hand, forward link bandwidth is saved, as no explicit SDU discard signalling is needed.

Reference

25.322 clause 9.7.2.1

7.2.3.15.3
Test purpose
[Note: This requirement is unstable at present]

To ensure that:
-
When the timer expires the timed-out SDU is discarded by the UE.

-
PDUs carrying segments of other SDUs that have not timed out are not discarded

7.2.3.16
PU (PDU?SDU?) discard after MaxDAT number of retransmissions

7.2.3.16.1
Definition and applicability

All UE that support Discard mode of AM RLC.
7.2.3.16.2
Conformance requirement
When the value of VT(DAT) comes to MaxDAT, error recovery procedure will be performed.

In case of error situations the following actions are foreseen:

1.
RLC entity should use RESET procedure in case of an unrecoverable error

2.
RLC entity should discard invalid PDU

3.
RLC entity should notify upper layer of unrecoverable error occurrence in case of failed retransmission
Reference

25.322 clause 9.6

7.2.3.16.3
Test purpose
To verify that appropriate error recovery is performed after an SDU has been retransmitted MaxDAT times.

[Note: No definition yet of which error procedure should be used in which circumstance. This test is only for DISCARD]

7.2.3.16.4
Method of test

Initial conditions

The UE is attached to (registered on) 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 UE sets up an uplink connection comprising a Radio Bearer with the following parameters:

RLC mode
Acknowledged

PU size
1 PU per PDU

RLC transmission window size
4096

Transmission RLC discard
Disabled

Polling info
Poll_SDU set to [4], MaxDAT set to [4]

b)
The UE transmits continuous PUs, polling and retransmitting normally.

c)
The SS counts each time it receives a PU with the SN field set to 1.

d)
On receipt of the each PU with the P bit set to 1, the SS responds with a STATUS PDU with the PA bit set to 1, and indicating that the PU with sequence number 1 was not received.

e)
The SS continues steps c) and d) until it receives a MRW command, where it notes the counter value.

f)
The SS terminates the connection.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1
(
RB ESTABLISHMENT
See generic procedures

2
 X
Start counter


3
(
UPLINK RLC PDUs
Normal sequence [3] PUs

4
(
…


5
(
UPLINK RLC PDU
P = 1

6
(
STATUS PDU
PA = 1, NACK PU #[1]

7
(
…
[11] further PUs

8
(
UPLINK STATUS PDU
MRW Command

9
 X
Stop counter


10
(
RB RELEASE
Optional step

7.2.3.16.5
Test requirements

Count should be [4].

7.2.3.17
Use of RESET procedure in case of an unrecoverable error
7.2.3.17.1
Definition and applicability

All UE that support AM RLC.
7.2.3.17.2
Conformance requirement
1.
Timer_RST is set when the RESET PDU is transmitted. And it will be stopped upon reception of RESET ACK PDU. If it expires, RESET PDU will be retransmitted.

2.
The Max_RST parameter is an upper limit of counter VT(RST). When the value of VT(RST) comes to MaxRST, the higher layer (RRC) is notified. [Testable?]

Reference

25.322 clause 9.7.2.1

7.2.3.17.3
Test purpose
[Note: This requirement is unstable at present]

7.2.3.18
RLC Toolbox

[FFS]

Note: The following areas are also FFS:


QoS


Establishment and release (all modes)

_993380293.unknown

_993380258.unknown

