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7
Layer 2

7.1 MAC

General

If not otherwise mentioned, the same procedures as used in RRC test specification (TS 34.123-1) or in the Generic procedure (TS 34.108) applies to reach Initial conditions for MAC testing. 

If not explicitly described, the same message contents and settings are applied as described in the RRC test description default settings.

7.1.1
Permission to access the network

This is a placeholder.

7.1.1.1
Void

7.1.1.2
Definition and applicability

Yet to be standardised, but expected to include all UE.

7.1.1.3
Conformance requirement

TBD

Reference(s)

TBD

7.1.1.4
Test purpose

If the Broadcast channel carries access information (e.g. access class), this subclause will carry tests to ensure that an UE will not try and access the network if its access class is not appropriate.

7.1.1.5
Method of test
Initial conditions

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

Test procedure

This subclause details the test procedure.

7.1.1.6
Test requirements

This subclause details the conditions to be met for successful completion of the test.

7.1.2
RACH/FACH procedures

7.1.2.1
Selection and control of Power Level

7.1.2.1.1
Definition and applicability

All UE.

7.1.2.1.2
Conformance requirement

1.
The UE sets the preamble transmit power to the value PRACH given in subclause 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 subclause 11.2.

7.1.2.1.3
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.

7.1.2.1.4
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

7.1.2.1.5
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.

7.1.2.2
Correct application of Dynamic Persistence

7.1.2.2.1
Definition and applicability

All UE.

7.1.2.2.2
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.

7.1.2.2.3
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.

7.1.2.2.4
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 = ??


7.1.2.2.5
Test requirements

The SS should not detect any access on the RACH.

7.1.2.3
Correct Selection of RACH parameters

7.1.2.3.1
Definition and applicability

All 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.

7.1.2.3.3
Test purpose

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

7.1.2.3.4
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

7.1.2.3.5
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.
7.1.3
Dynamic Radio Bearer Control

7.1.3.1
Definition and applicability

Not yet defined in core spec.

7.1.3.2
Conformance requirement

The algorithm exists in the UE and is controlled by the network. The algorithm requests to RRC for a reconfiguring of radio resources, details are ffs.
Reference(s)

TS 25.321 subclause 11.1.

7.1.3.3
Test purpose

To verify that the RRC reconfiguration algorithm is correctly applied.

7.1.3.4
Method of test
Initial conditions

TBD

Related ICS/IXIT Statement(s)
TBD

Foreseen Final State of the UE
TBD

Test procedure

TBD
Expected sequence

Step
Direction
Message
Comments











7.1.3.5
Test requirements

TBD

7.1.4
RACH/FACH transmission and retransmission

Ensure the Stop and wait ARQ protocol is adhered to when RACH and FACH messages are lost.

7.1.5
MAC Access Control Function

Ensure the slotted ALOHA protocol is followed when RACH collisions occur.

7.1.6
Inband identification of UE on FACH

Check that the UE does not respond to FACH messages addressed to different RNTIs.

7.1.7
Inband identification of UE on DSCH

Check that the UE does not respond to DSCH traffic addressed to different RNTIs.

NOTE:
The following items are FFS:

-
user-plane MAC tests;

-
prioritization of data on DTCH/DCCH;

-
multicast channel.

7.1.8
Mapping between logical channels and transport channels

7.1.8.1
DCCH mapped to RACH/FACH

7.1.8.1.1
Definition and applicability

7.1.8.1.2
Conformance requirement

TCTF field, C/T field, UE-Id type field and UE-Id are included in the MAC header. 

Reference(s)
TS 25.321 clause 9.2.1.1.

7.1.8.1.3
Test purpose

To verify that the TCTF field, C/T field, UT-Id type and UE-Id field are correctly applied when a DCCH is mapped to the RACH/FACH

7.1.8.1.4
Method of test
Initial conditions

System Simulator:


1 cell, default parameters, Ciphering Off.

User Equipment:


The UE shall operate under normal test conditions, Ciphering Off.


The Test-USIM shall be inserted.

The UE is in Connected mode and a connection is established as described in the RRC connection establishment procedure specified in TS 34.108, clause 7.1.2.

Foreseen Final State of the UE

TBD

Test procedure

a)
After having performed a packet switched connection establishment the SS sets up a Radio Bearer  to establish a signalling radio bearer with DCCH mapping to RACH.

b)
The UE shall confirm the Radio Bearer configurations.

c)
The SS starts the Reallocation procedure to assign a new C_RNTI.

d)
After having received the newly assigned C_RNTI parameter, the UE shall confirm the completion of this procedure. 
Expected sequence

Step
Direction
Message
Comments


UE
SS



1
(
RADIO BEARER SETUP
Establish Signalling Radio Bearer.

2
(
RADIO BEARER SETUP COMPLETE


3
(
RNTI REALLOCATION
Assign an new C_RNTI.

4
(
RNTI REALLOCATION COMPLETE
This message shall be send on the DCCH.



Specific Message Contents

RADIO BEARER SET UP:

Information Element
Value/remark

RB mapping info

- Number of Logical channels

- Transport channel type


1

RACH.

7.1.8.1.5
Test Requirement
The UE shall confirm reallocation procedure by sending the RNTI REALLOCATION COMPLETE message. The message shall be returned on the configured channel on MAC level. This shall verify, that the mapped channels are used as configured. 

7.1.8.2 
DTCH or DCCH mapped to DSCH or USCH

7.1.8.2.1
Definition and applicability

Applicable for if mode TDD only or FDD only is supported.

7.1.8.2.2
Conformance requirement

The TCTF field is included in the MAC header for TDD only. The UE-Id type and UE-Id are included in the MAC header for FDD only. The C/T field is included if multiplexing on MAC is applied. 

Reference(s)
TS 25.321 clause 9.2.1.1.

7.1.8.2.3
Test purpose

To verify when DTCH or DCCH is mapped to DSCH or USCH, the TCTF field is applied for TDD only, the UE-Id type and UE-Id are applied for FDD only. If multiplexing on MAC is applied, C/T field is included, otherwise, the C/T field is not included in the MAC header. 

7.1.8.2.4
Method of test
Initial conditions

System Simulator:


1 cell, default parameters. Ciphering Off.

User Equipment:


The UE shall operate under normal test conditions, Ciphering Off.


The Test-USIM shall be inserted.

The UE is in Connected mode and a connection is established as described in the TS 34.123-1, 7.3 PDCP testing, clause ”Setup a UE originated PS session using IP Header compression in AM RLC (using  Loop back test mode 1).

Related ICS/IXIT Statement(s)
TBD

Foreseen Final State of the UE

Test procedure

a)
The SS sends a certain data block to the UE. 

b)
After having received the data block via configured mapped channels, the UE forwards the data to its Radio Bearer Loop Back entity. The received data shall be returned by the UE via its MAC  configuration to the SS.

c)
The SS receives the returned data block and checks its MAC header whether the TCTF is applied for TDD only, or the UE-Id type and UE-Id are applied for FDD onlyand the C/T field shall not be  applied.

d)
The SS configures the RLC 

e)
The SS starts a Radio Bearer Reconfiguration procedure to be connected in RLC transparent mode and configures the Radio Bearer for multiplexing. 

f)
The SS sends a certain data block to the UE. 

g)
After having received the data block via configured mapped channels, the UE forwards the data to its Radio Bearer Loop Back entity. The received data shall be returned by the UE via its MAC  configuration to the SS.

h)
The SS receives the returned data block and check its MAC header whether the TCTF is applied for TDD only, or the UE-Id type and UE-Id are applied for FDD only and the C/T field is applied. 

i)
The SS reconfigures its RLC mode to be in AM.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1
(
DATA BLOCK
The SS sends one data block with MAC header, sets TCTF as ”DCCH or DTCH over USCH or DSCH” for TDD only, or sets UE-Id type as ”C-RNTI”, and UE-Id as C-RNTI of UE for FDD only.

2
(
LOOP BACK DATA BLOCK
SS receives the loop back data block from the Uplink RB and checks the MAC header.

3


SS sends CMAC_MAC_HEADER_REQ with enable_mac_header and CRLC_CONFIG_REQ with RLC mode as ”AM mode”.

4
(
RADIO BEARER RECONFIGURE
Reconfigures the downlink and uplink radio bearer as multiplexing .

5
(
RADIO BEARER RECONFIGURATION COMPLETE


6


SS sends CMAC_MAC_HEADER_REQ with disable_mac_header and CRLC_CONFIG_REQ with RLC mode as ”Transparent mode”.

7
(
DATA BLOCK
The SS sends one data block with MAC header, sets TCTF as ”DCCH or DTCH over USCH or DSCH” for TDD only, or sets UE-Id type as ”C-RNTI”, and UE-Id as C-RNTI of UE for FDD only and C/T field is included. 

8
(
LOOP BACK DATA BLOCK
SS receives the loop back data block from the Uplink RB and checks the MAC header.

9


SS sends CMAC_MAC_HEADER_REQ with enable_mac_header and CRLC_CONFIG_REQ with RLC mode as ”AM mode”.

Specific Message Contents

RADIO BEARER SET UP:

Information Element
Value/remark

RLC info

    - RLC mode

RB mapping info

   -Downlink

- Number of logical channels

- Downlink transport channel type

  -Uplink

- Number of logical channels

- Uplink transport channel type

      
AM RLC

1

DSCH

1

USCH



RADIO BEARER RECONFIGURE:

Information Element
Value/remark

RLC info

    - RLC mode

RB mapping info

   -Downlink

- Number of logical channels

- Downlink transport channel type

  -Uplink

- Number of logical channels

- Uplink transport channel type


AM RLC

2

DSCH

2

USCH



7.1.8.2.5
Test requirements

TCTF field in the MAC header of loop back data block is ”DTCH or DCCH over DSCH or USCH” for TDD only. The UE-ID type and UE-Id are applied in the MAC header for FDD only. If multiplexing on MAC is applied, C/T field is included, otherwise, C/T field is not included. 
7.1.8.3
DTCH or DCCH mapped to CPCH

7.1.8.3.1
Definition and applicability

7.1.8.3.2
Conformance requirement

UE-Id type field and UE-Id are included in the MAC header. The C/T field is included in the MAC header if multiplexing on MAC is applied.

Reference(s)
TS 25.321 subclause 9.2.1.1.

7.1.8.3.3
Test purpose

To verify when DTCH or DCCH mapped to CPCH, UE-Id type field and UE-Id are included in the MAC header. if multiplexing on MAC is applied, the C/T field is included in the MAC header, otherwise, C/T field is not included.  

7.1.8.3.4
Method of test
Initial conditions

System Simulator:


1 cell, default parameters, Ciphering Off.

User Equipment:


The UE shall operate under normal test conditions, Ciphering Off.


The Test-USIM shall be inserted.

The UE is in Connected mode and a connection is established as described in the TS 34.123-1, 7.3 PDCP testing, clause ”Setup a UE originated PS session using IP Header compression in UM RLC (using  Loop back test mode 1).

Related ICS/IXIT Statement(s)
TBD

Foreseen Final State of the UE

Test procedure

a)
The SS reconfigures its RLC mode to be in transparent mode RLC. Afterwards its sends a certain data block to the UE . 
b)
After having received the data block via configured mapped channels, the UE forwards the data to its Radio Bearer Loop Back entity. The received data shall be returned by the UE via its MAC  configuration to the SS.

c)
The SS receives the returned data block and checks its MAC header, whether a UE-Id type and a UE-Id are included.

d)
The SS reconfigures its RLC mode to be in AM.

e)
The SS starts a Radio Bearer Reconfiguration procedure to be connected in RLC transparent mode and configures the Radio Bearer for multiplexing.

f)
The SS sends the next data block via its MAC entity with MAC header, including the UE-Id type as ”C-RNTI” and UE-Id as C-RNTI of the UE.C/T field.

g)
After having received the data block via configured mapped channels, the UE forwards the data to its Radio Bearer Loop Back entity. The received data shall be returned by the UE via its MAC  configuration to the SS.

h)
The SS receives the returned data block and checks its MAC header, whether UE-Id type, UE-Id field are included and C/T field is applied or not.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1
(
DATA BLOCK
The SS sends one data block with MAC header, sets UE-Id type as ”C-RNTI”, and UE-Id as C-RNTI of UE.

2
(
LOOP BACK DATA BLOCK
SS receives the loop back data block from the Uplink RB and checks the MAC header.

3


SS sends CMAC_MAC_HEADER_REQ with enable_mac_header and CRLC_CONFIG_REQ with RLC mode as ”AM mode”.

4
(
RADIO BEARER RECONFIGURE
Reconfigures the downlink and uplink radio bearer as multiplexing.

5
(
RADIO BEARER RECONFIGURATION COMPLETE


6


SS sends CMAC_MAC_HEADER_REQ with disable_mac_header and CRLC_CONFIG_REQ with RLC mode as ”Transparent mode”.

7
(
DATA BLOCK
The SS sends one data block with MAC header, sets UE-Id type as ”C-RNTI”, and UE-Id as C-RNTI of UE.

8
(
LOOP BACK DATA BLOCK
SS receives the loop back data block from the Uplink RB and checks the MAC header.

9


SS sends CMAC_MAC_HEADER_REQ with enable_mac_header and CRLC_CONFIG_REQ with RLC mode as ”AM mode”.

Specific Message Contents

RADIO BEARER SET UP:

Information Element
Value/remark

RLC info

    - RLC mode

RB mapping info

   -Downlink

- Number of logical channels

- Downlink transport channel type

  -Uplink

- Number of logical channels

- Uplink transport channel type

     
AM RLC

1

DSCH

1

CPCH



RADIO BEARER RECONFIGURE:

Information Element
Value/remark

RLC info

    - RLC mode

RB mapping info

   -Downlink

- Number of logical channels

- Downlink transport channel type

  -Uplink

- Number of logical channels

- Uplink transport channel type


AM RLC

2

DSCH

2

CPCH



7.1.8.3.5
Test requirements

The UE-Id type and UE-Id field are included in the MAC header. When multiplexing on MAC is not applied, C/T field is included in the MAC header. Otherwise, C/T field is not included. 
7.1.8.4
DTCH or DCCH mapped to DCH 

7.1.8.4.1
Definition and applicability

All UE.

7.1.8.4.2
Conformance requirement

DTCH or DCCH mapped to DCH, no multiplexing of dedicated channels on MAC: -no MAC header is required.

DTCH or DCCH mapped to DCH, with multiplexing of dedicated channels on MAC: -C/T field is included in MAC header. 

Reference(s)
TS 25.321 subclause 9.2.1.1.

7.1.8.4.3
Test purpose

To verify when DTCH or DCCH mapped to DCH, if multiplexing of dedicated channels on MAC is applied, C/T field is included in the MAC header, if multiplexing of dedicated channels on MAC isn’t applied, no MAC header is included. 

7.1.8.4.4
Method of test
Initial conditions

System Simulator:


1 cell, default parameters, Ciphering Off.

User Equipment:


The UE shall operate under normal test conditions, Ciphering Off.


The Test-USIM shall be inserted.

The UE is in Connected mode and a connection is established as described in the TS 34.123-1, 7.3 PDCP testing, clause ”Setup a UE originated PS session using IP Header compression in UM RLC (using  Loop back test mode 1).

Related ICS/IXIT Statement(s)
TBD

Foreseen Final State of the UE
Test procedure

a)
The SS reconfigures its RLC mode to be in transparent mode RLC. Afterwards its sends a certain data block to the UE. 

b)
The SS sends a certain data block without MAC header.

c)
After having received the data block via configured mapped channels, the UE forwards the data to its Radio Bearer Loop Back entity. The received data shall be returned by the UE via its MAC  configuration to the SS.

d)
The SS receives the returned data block and checks its MAC header, whether MAC header is included or not.

e)


f)
The SS starts a Radio Bearer Reconfiguration procedure to be connected in RLC transparent mode and configures the Radio Bearer for multiplexing.

g)
The SS sends a data block with C/T field.

h)
i)
After having received the data block via configured mapped channels, the UE forwards the data to its Radio Bearer Loop Back entity. The received data shall be returned by the UE via its MAC  configuration to the SS.

i)
The SS receives the returned data block and checks its MAC header, whether C/T field is applied. 

Expected sequence

Step
Direction
Message
Comments


UE
SS



1
(
DATA BLOCK
The SS sends one data block without MAC header.

2
(
LOOP BACK DATA BLOCK
SS receives the loop back data block from the Uplink RB and checks whether MAC header is applied or not. 

3


SS sends CMAC_MAC_HEADER_REQ with enable_mac_header and CRLC_CONFIG_REQ with RLC mode as ”AM mode”.

4
(
RADIO BEARER RECONFIGURE
Reconfigures the downlink and uplink radio bearer as multiplexing. 

5
(
RADIO BEARER RECONFIGURATION COMPLETE


6


SS sends CMAC_MAC_HEADER_REQ with disable_mac_header and CRLC_CONFIG_REQ with RLC mode as ”Transparent mode”.

7
(
DATA BLOCK
The SS sends one data block with C/T field.

8
(
LOOP BACK DATA BLOCK
SS receives the loop back data block from the Uplink RB and checks whether C/T field is applied or not.

9


SS sends CMAC_MAC_HEADER_REQ with enable_mac_header and CRLC_CONFIG_REQ with RLC mode as ”AM mode”.

Specific Message Contents

RADIO BEARER SET UP:

Information Element
Value/remark

RLC info

    - RLC mode

RB mapping info

   -Downlink

- Number of logical channels

- Downlink transport channel type

  -Uplink

- Number of logical channels

- Uplink transport channel type

     
AM RLC

1

DCH

1

DCH



RADIO BEARER RECONFIGURE:

Information Element
Value/remark

RLC info

    - RLC mode

RB mapping info

   -Downlink

- Number of logical channels

- Downlink transport channel type

  -Uplink

- Number of logical channels

- Uplink transport channel type


AM RLC

2

DCH

2

DCH



7.1.8.4.5
Test requirements

If multiplexing on MAC is applied, the C/T field is included in the MAC header, otherwise, the MAC header is not applied.
7.1.8.5
CCCH mapped to RACH/FACH

7.1.8.5.1
Definition and applicability

All UE.

7.1.8.5.2
Conformance requirement

TCTF field is included in the MAC header. 

Reference(s)
TS 25.321 clause 9.2.1.1.

7.1.8.5.3
Test purpose

To verify that the TCTF field is included in MAC header when CCCH mapped to RACH/FACH.

7.1.8.5.4
Method of test
Initial conditions

System Simulator:


1 cell, default parameters, Ciphering Off.

User Equipment:


The UE shall operate under normal test conditions, Ciphering Off.


The Test-USIM shall be inserted.

Related ICS/IXIT Statement(s)
TBD

Foreseen Final State of the UE
Test procedure

a)
The SS broadcast SYSTEM INFORMATION 

b)
The SS sends PAGING TYPE 1 to the UE

c)
After having received the paging type 1 message, the UE asks for a RRC connection. 

Expected sequence

Step
Direction
Message
Comments


UE
SS



1
(
SYSTEM INFORMATION


2
(
PAGE TYPE 1
Page UE

3
(
RRC CONNECTION REQUEST
This message is transmitted on Uplink CCCH mapped to RACH, SS read the MAC header to checks whether the TCTF field is applied or not. 

7.1.8.5.5
Test requirements

The TCTF field is applied to the MAC header of RRC CONNECTION REQUEST. 

7.1.8.6
DTCH mapped to RACH/FACH

7.1.8.6.1
Definition and applicability

All UE.

7.1.8.6.2
Conformance requirement

TCTF field, C/T field, UE-Id type and UE-Id are included in the MAC header. 

Reference(s)
TS 25.321 clause 9.2.1.1.

7.1.8.6.3
Test purpose

To verify that the TCTF field, C/T field, UE Id type and UE Id field are included in the MAC header when DTCH mapped to RACH/FACH.

7.1.8.6.4
Method of test
Initial conditions

System Simulator:


1 cell, default parameters, Ciphering Off. 

User Equipment:


The UE shall operate under normal test conditions, Ciphering Off.


The Test-USIM shall be inserted.

The UE is in Connected mode and a connection is established as described in the TS 34.123-1, 7.3 PDCP testing, clause ”Setup a UE originated PS session using IP Header compression in AM RLC (using  Loop back test mode 1).

Related ICS/IXIT Statement(s)
TBD

Foreseen Final State of the UE

Test procedure

a)
The SS reconfigures its RLC mode to be in transparent mode RLC. Afterwards its sends a certain data block to the UE.

b)
The SS sends a certain data block with MAC header,sets the TCTF as ”DTCH or DCCH over FACH”, the UE-Id type as ”C-RNTI”, the UE-Id as the C-RNTI of UE, and the C/T field as ”Logical channel 1”.

c)
After having received the data block via configured mapped channels, the UE forwards the data to its Radio Bearer Loop Back entity. The received data shall be returned by the UE via its MAC  configuration to the SS.

d)
The SS receives the returned data block and checks its MAC header, whether the TCTF field, C/T field, UE-Id type and UE-Id are included in the MAC header or not.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1


SS sends CMAC_MAC_HEADER_REQ with disable_mac_header and CRLC_CONFIG_REQ with RLC mode as ”Transparent mode”

2
(
DATA BLOCK
The SS sends one data block with MAC header, TCTF set as ”DTCH or DCCH over FACH”, UE-Id type as ”C-RNTI”, UE-Id as C-RNTI of UE, C/T field as ”Logical channel 1”

3
(
LOOP BACK DATA BLOCK
SS receives the loop back data block from the Uplink RB and checks whether MAC header is applied or not. 

4


SS sends CMAC_MAC_HEADER_REQ with enable_mac_header and CRLC_CONFIG_REQ with RLC mode as ”AM mode”

Specific Message Contents

RADIO BEARER SET UP:

Information Element
Value/remark

RLC info

    - RLC mode

RB mapping info

   -Downlink

- Number of logical channels

- Downlink transport channel type

  -Uplink

- Number of logical channels

- Uplink transport channel type

     
AM RLC

1

DCH

1

DCH



7.1.8.6.5
Test requirements

CTCF shall be ”DCCH or DTCH over RACH”, C/T field ,UE-Id type, UE-Id field are included in the MAC header.

7.1.9
Selection of appropriate Transport format for each Transport Channel depending on instantaneous source rate

7.1.9.1
Selection of Transport Format depending on instantaneous source rate 

7.1.9.1.1
Definition and applicability

All UE.

7.1.9.1.2
Conformance requirement

Given the Transport Format combination set assigned by RRC, MAC selects the appropriate transport format within an assigned transport format set for each active transport channel depending on source rate. The control of transport formats ensures efficient use of transport channels. 

Reference(s)
TS 25.321 subclause 25.301 5.3.1.2

7.1.9.1.3
Test purpose

To verify that appropriate transport format is selected for each transport channel depending on source rate.

7.1.9.1.4
Method of test
Initial conditions

System Simulator:


1 cell, default parameters, Ciphering Off. 

User Equipment:


The UE shall operate under normal test conditions, Ciphering Off.


The Test-USIM shall be inserted.

The UE is in Connected mode and a connection is established as described in the TS 34.123-1, 7.3 PDCP testing, clause ”Setup a UE originated PS session using IP Header compression in AM RLC (using  Loop back test mode 1), but for two Badio Bearer entities. Therefore two uplink- and downlink settings shall be configured.

Related ICS/IXIT Statement(s)
TBD

Foreseen Final State of the UE
Test procedure
a)
The SS sends certain data blocks.

b)
After having received the data block via configured mapped channels, the UE forwards the data to its Radio Bearer Loop Back entity. The received data shall be returned by the UE via its MAC  configuration to the SS.
c)
The SS receives the returned data and read the TFCI which indicate the Transport Format. 

d)
The SS checks, that high data rate RBs have a high bit rate Transport Format.

e)
The SS reconfigures its RLC mode to be in AM RLC. 
f)
Repeat step a) to e) for  different data rates. 
Expected sequence

Step
Direction
Message
Comments


UE
SS



1


SS sends CMAC_MAC_HEADER_REQ with disable_mac_header, and CRLC_CONFIG_REQ with RLC mode as ”Transparent Mode” for each Radio Bearer.

2
(
DATA BLOCKS


3
(
LOOP BACK DATA BLOCKS
Read the Transfer Format of loop back data blocks, the high bit transfer format apply to the Radio Bearer with high data rate. 

4


SS sends CMAC_MAC_HEADER_REQ with disable_mac_header, and CRLC_CONFIG_REQ with RLC mode as ”Transparent Mode”.

5


The step 1 to 10 shall be repeated for  different data rates.

Specific Message Contents

RADIO BEARER SET UP:

Information Element
Value/remark

RLC info

    - RLC mode

RB1 

   - TTI

   - Downlink

- Number of logical channels

- Downlink transport channel type

RB2 

  - TTI

  - Uplink

- Number of logical channels

- Uplink transport channel type

RB3 

   - TTI

   - Downlink

- Number of logical channels

- Downlink transport channel type

RB4 

  - TTI

  - Uplink

- Number of logical channels

- Uplink transport channel type 

TFS
AM RLC

10ms

1

DCH

10ms

1

DCH

80ms

1

DCH

80ms

1

DCH

TF0 (1X366)

TF1 (2X366)

TF2 (4X366)

TF3 (8X366)

7.1.9.1.5
Test requirements

The ”High bit rate” TF is applied to the high data rate Radio Bearer. That is, the bit rate of TF in RB2 should be not less than RB4.

7.1.10
Priority handling between data flows of one UE

7.1.10.1
Priority handling between data flows of one UE 

7.1.10.1.1
Definition and applicability

7.1.10.1.2
Conformance requirement

When selecting between the Transport Format Combinations in the given Transport Format 

Combination Set, priorities of the data flows to be mapped onto the corresponding Transport

Channels can be taken into account. 

Reference(s)
TS 25.301 subclause 5.3.1.2.

7.1.10.1.3
Test purpose

To verify that the priority between data flows of one UE was correctly handled.

7.1.10.1.4
Method of test
Initial conditions

System Simulator:


1 cell, default parameters, Ciphering Off. 

User Equipment:


The UE shall operate under normal test conditions, Ciphering Off.


The Test-USIM shall be inserted.

The UE is in Connected mode and a connection is established as described in the TS 34.123-1, 7.3 PDCP testing, clause ”Setup a UE originated PS session using IP Header compression in AM RLC (using  Loop back test mode 1), but for two Badio Bearer entities. Therefore two uplink- and downlink settings shall be configured.

Related ICS/IXIT Statement(s)
TBD

Foreseen Final State of the UE
Test procedure
a)
The SS sends certain data blocks.

b)
After having received the data block via configured mapped channels, the UE forwards the data to its Radio Bearer Loop Back entity. The received data shall be returned by the UE via its MAC  configuration to the SS.
c)
The SS receives the returned data and read the TFCI which indicate the Transport Format. 

d)
The SS checks, that high data rate RBs have a high bit rate Transport Format.

e)
The SS reconfigures its RLC mode to be in AM RLC. 
f)
Repeat step a) to e) repeat with different MAC logical channel priority (MAC priority of RB1 and RB2 set as 3, MAC priority of RB3 and RB4 set as 1).
Expected sequence

Step
Direction
Message
Comments


UE
SS



1


SS sends CMAC_MAC_HEADER_REQ with disable_mac_header, and CRLC_CONFIG_REQ with RLC mode as ”Transparent Mode”.

2
(
DATA BLOCKS


3
(
LOOP BACK DATA BLOCKS
Read the Transfer Format of loop back data blocks, the high bit transfer format apply to the Radio Bearer with high MAC logical channel priority. 

4


SS sends CMAC_MAC_HEADER_REQ with disable_mac_header, and CRLC_CONFIG_REQ with RLC mode as ”Transparent Mode”.

5


The step 1 to 4 shall be repeated with different MAC logical channel priority.

Specific Message Contents

RADIO BEARER SET UP:

Information Element
Value/remark

RLC info

    - RLC mode

RB1 mapping info

   - MAC logical channel priority

   - Downlink

- Number of logical channels

- Downlink transport channel type

RB2 mapping info

  - MAC logical channel priority

  - Uplink

- Number of logical channels

- Uplink transport channel type

RB3 mapping info

   - MAC logical channel priority

   - Downlink

- Number of logical channels

- Downlink transport channel type

RB4 mapping info

  - MAC logical channel priority

  - Uplink

- Number of logical channels

- Uplink transport channel type 

TFS
AM RLC

4

1

DCH

4

1

DCH

2

1

DCH

2

1

DCH

TF0 (1X366)

TF1 (2X366)

TF2 (4X366)

TF3 (8X366)

7.1.10.1.5
Test requirements

The high bit rate TF is applied to high MAC logical channel priority Radio Bearer. That is, the bit rate of TF in RB4 should be not less than RB2.

7.1.11
Ciphering for transparent RLC

7.1.11.1
Ciphering  

7.1.11.1.1
Definition and applicability

All UE.

7.1.11.1.2
Conformance requirement

Ciphering is performed in the MAC layer for transparent RLC mode.  

Reference(s)
TS 25.301 subclause 5.3.1.2.

7.1.11.1.3
Test purpose

To verify that the ciphering is performed in the MAC layer for transparent RLC mode.  

7.1.11.1.4
Method of test
Initial conditions

System Simulator:


1 cell, default parameters. Transparent Mode, Ciphering On.

User Equipment:


The UE shall operate under normal test conditions, Ciphering On.


The Test-USIM shall be inserted.

The UE is in Connected mode and a connection is established as described in the TS 34.123-1, 7.3 PDCP testing, clause ”Setup a UE originated PS session using IP Header compression in AM RLC (using  Loop back test mode 1).

Related ICS/IXIT Statement(s)
TBD

Foreseen Final State of the UE
Test procedure

a)
The MAC entity of SS was configured as Ciphering mode as ”Start” with CMAC_CONFIG-REQ primitive.

b)
SS configures its RLC entity”Transparent mode”. 
c)
The SS sends a DATA BLOCK from RLC PCO without MAC header. After having received the data block via configured mapped channels, the UE forwards the data to its Radio Bearer Loop Back entity. The received data shall be returned by the UE via its MAC  configuration to the SS.
d)
The SS checks the returned data blocks and compare it with the data block asw sent before. 

Expected sequence

Step
Direction
Message
Comments


UE
SS



1


SS sends CMAC_CONFIG-REQ to set ciphering mode as ”Start”.

2


SS sends CMAC_MAC_HEADER_REQ with disable_mac_header and CRLC_CONFIG_REQ with RLC mode as ”Transparent mode”.

3
(
DATA BLOCKS
SS sends data blocks from downlink radio bearer, The data blocks is ciphered by SS and deciphered by UE.

4
(
LOOP BACK DATA BLOCKS
SS receives loop back data blocks from uplink radio bearer. The loop back data is ciphered by UE and deciphered by SS.

5


SS sends CMAC_MAC_HEADER_REQ with enable_mac_header and CRLC_CONFIG_REQ with RLC mode as ”AM mode”.

Specific Message Contents

RADIO BEARER SET UP:

Information Element
Value/remark

Ciphering mode info

    - Ciphering mode command

    - Ciphering algorithm

RLC info

    - RLC mode

RB mapping info

   -Downlink

- Number of logical channels

- Downlink transport channel type

  -Uplink

- Number of logical channels

- Uplink transport channel type

      
Start

UEA 1, kasumi.

Transparent RLC

1

DCH

1

DCH



7.1.11.1.5
Test requirements

The loop back data shall be identical to the data sent out by SS. 

7.1.12
Control of RACH transmissions.

7.1.12.1
Access Service class selection for RACH transmission

7.1.12.1.1
Definition and applicability

All UE.

7.1.12.1.2
Conformance requirement

The following ASC selection scheme shall be applied, where NumASC is the highest available ASC number and MinMLP the highest logical channel priority assigned to one logical channel:

In case all TBs in the TB set have the same MLP, select ASC=min(NumASC, MLP);

In case TBs in a TB set have different priority, determine the highest priority level MinMLP and select ASC=min(NumASC, MinMLP).

Reference(s) 

TS 25.321 subclause 11.2.1

7.1.12.1.3
Test purpose

To verify that MAC selection ASC correctly. 

7.1.12.1.4
Method of test
Initial conditions

System Simulator:


1 cell, default parameters, Ciphering Off.

User Equipment:


The UE shall operate under normal test conditions, Ciphering Off.


The Test-USIM shall be inserted

The UE is in Connected mode and a connection is established as described in the TS 34.123-1, 7.3 PDCP testing, clause ”Setup a UE originated PS session using IP Header compression in AM RLC (using  Loop back test mode 1).

Related ICS/IXIT Statement(s)
TBD

Foreseen Final State of the UE
Test procedure

a)
The SS configures its RLC entity for”Transparent Mode”. 

b)
The MAC entity in the SS side is configured with ASC as 4.

c)
The SS sends certain data blocks to UE.

d)
After having received the data block via configured mapped channels, the UE forwards the data to its Radio Bearer Loop Back entity. The received data shall be returned by the UE via its MAC  configuration to the SS.
e)
The SS receives the returned data blocks from the UE. 

f)
The MAC entity in SS side was reconfigured with ASC as any other data than 4.

g)
The SS sends the next data blocks to UE.

h)
The SS doesn’t receive any data blocks from the UE within 30 seconds. 

i)
The  SS configures its RLC entity for AM mode” ..

j)
The SS sends RADIO BEARER RELEASE message to UE.

k)
The UE sends RADIO BEARER RELEASE COMPLETE message to SS.

l)
The procedure from a to n was repeated 3 times with  MAC logical priority set as 3, 2, 1 and configure the ASC in system simulator as 3, 2, 1 accordingly.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1


SS sends CMAC_MAC_HEADER_REQ with disable_mac_header and CRLC_CONFIG_REQ with RLC mode as ”Transparent mode”.

2

CMAC_CONFIG-Req
SS sets the ASC as 4.

3
(
DATA BLOCKS
SS sends data blocks.

4
(
LOOP BACK DATA BLOCKS
SS shall receive the data block from UE.

5

CMAC_CONFIG-Req
SS sets the ASC as other value than 4.

6
(
DATA BLOCKS
SS sends data blocks.

7
(
LOOP BACK DATA BLOCKS
SS shall not receive the loop back data blocks from UE in 30s.

8


SS sends CMAC_MAC_HEADER_REQ with enable_mac_header and CRLC_CONFIG_REQ with RLC mode as ”AM mode”.

9

Repeat Step 1 to step 8 shall be repeated 3 times with MAC Priority set as 3, 2, 1 and the ASC of SS set as 3, 2, 1 accordingly 


7.1.12.1.5
Test requirements

When the ASC in SS side match with the MAC priority, SS can receive the loop back data blocks, otherwise, The SS can’t receive the loop back data blocks. This requirement applies to the different MAC priority. 

7.1.12.2
Control of RACH transmissions for FDD mode

7.1.12.2.1
Definition and applicability

All UE.

7.1.12.2.2
Conformance requirement

MAC receives the following RACH transmission control parameters from RRC with the CMAC-Config-REQ primitive: maximum number of preamble ramping cycles Mmax.

When preamble transmission counter M larger than Mmax, then the procedure will stop and enter Error handling procedure.

Reference(s) 

TS25.321 11.2.2, TS25.321 Figure 11.2.2.1
7.1.12.2.3
Test purpose

To verify that the MAC entity controls RACH transmission correctly.

7.1.12.2.4
Method of test
Initial conditions

System Simulator:


1 cell, default parameters, Ciphering Off.


SS broadcast System Information 5 with Mmax in RACH transmission parameters set as 0.

User Equipment:


The UE shall operate under normal test conditions, Ciphering Off.


The Test-USIM shall be inserted.

The UE is in Connected mode and a connection is established as described in the TS 34.123-1, 7.3 PDCP testing, clause ”Setup a UE originated PS session using IP Header compression in AM RLC (using  Loop back test mode 1).

Related ICS/IXIT Statement(s)
TBD

Foreseen Final State of the UE

The same as the initial conditions.

Test procedure
a)
The SS configures its RLC entity for ”Transparent Mode” .
b)
The SS sends certain DATA BLOCKS. 

c)
The SS shall not receive any LOOP BACK DATA BLOCKS within 30s.

Expected sequence:

Step
Direction
Message
Comments


UE
SS



1


SS sends CMAC_MAC_HEADER_REQ with disable_mac_header and CRLC_CONFIG_REQ with RLC mode as ”Transparent mode”.

2
(
DATA BLOCKS


3


SS shall not receive returned  data blocks within 30s.

4


SS sends CMAC_MAC_HEADER_REQ with enable_mac_header and CRLC_CONFIG_REQ with RLC mode as ”AM mode”.

7.1.12.2.5
Test requirements

The SS does not receive loop back data blocks from UE when Mmax set as 0.
7.1.13
Control of CPCH transmissions.

7.1.13.1
Control of CPCH transmissions for FDD

7.1.13.1.1
Definition and applicability

All UE.

7.1.13.1.2
Conformance requirement

1.
If counter M is not less than N_access_fails, the UE shall execute an access failure error procedure and the CPCH access procedure ends. 

2.
If the sum of the Frame Count Transmitted counter plus the number of frames in the next TTI is larger than NF_max, the UE shall exit the CPCH transmission procedure.
Reference(s) TS25.321 11.3

TS 25.214 clause 6.

7.1.13.1.3
Test purpose

To verify that the MAC entity control CPCH transmission correctly.

7.1.13.1.4
Method of test
Initial conditions
System Simulator:


1 cell, default parameters, Ciphering Off.

User Equipment:


The UE shall operate under normal test conditions, Ciphering Off.


The Test-USIM shall be inserted.

The UE is in Connected mode and a connection is established as described in the TS 34.123-1, 7.3 PDCP testing, clause ”Setup a UE originated PS session using IP Header compression in AM RLC (using  Loop back test mode 1).

Related ICS/IXIT Statement(s)
TBD

Foreseen Final State of the UE

The same as the initial conditions.

Test procedure

a)
a)
The SS configures its RLC entity for”Transparent Mode”
b)
The SS sends certain DATA BLOCKS to UE with UE-Id type and UE-Id field.

c)
After having received the data block via configured mapped channels, the UE forwards the data to its Radio Bearer Loop Back entity. The received data shall be returned by the UE via its MAC  configuration to the SS.
d)
The SS receives returned DATA BLOCKS.

e)
The  SS configures its RLC entity for”AM mode

f)
The SS starts the RB reconfiguration procedure by sending the RADIO BEARER RECONFIGURATION message with parameter: N_access_fails = 0.

g)
After having received the UE confimation for the reconfiguration procedure, the SS configures its RLC entity for”Transparent Mode”
h)
The SS sends certain DATA BLOCKS.

i)
The SS shall not receive any LOOP BACK DATA BLOCKS within 30s. 

j)
The  SS configures its RLC entity for”AM mode”.

k)
The SS starts the RB reconfiguration procedure by sending the RADIO BEARER RECONFIGURATION message with parameter: NF_max equal = 0, and N_access_failure = 64.

l)
The SS receives RADIO BEARER RECONFIGURE COMPLETE.

m)
After having received the UE confimation for the reconfiguration procedure, the SS configures its RLC entity for”Transparent Mode”. 
n)
The SS sends certain DATA BLOCKS.

o)
The SS shall not receive any returned DATA BLOCKS within 30s. 

Expected sequence

Step
Direction
Message
Comments


UE
SS



5


SS sends CMAC_MAC_HEADER_REQ with disable_mac_header and CRLC_CONFIG_REQ with RLC mode as ”Transparent mode”.

6
(
DATA BLOCKS 


7
(
LOOP BACK DATA BLOCKS


8


SS sends CMAC_MAC_HEADER_REQ with enable_mac_header and CRLC_CONFIG_REQ with RLC mode as ”AM mode”.

9
(
RADIO BEARER RECONFIGURATION 
Set N_access_fails as 0.

10
(
RADIO BEARER RECONFIGURATION COMPLETE


11


SS sends CMAC_MAC_HEADER_REQ with disable_mac_header and CRLC_CONFIG_REQ with RLC mode as ”Transparent mode”.

12
(
DATA BLOCK


13


The SS can’t receive loop back data blocks from UE in 30s.

14


SS sends CMAC_MAC_HEADER_REQ with enable_mac_header and CRLC_CONFIG_REQ with RLC mode as ”AM mode”.

15
(
RADIO BEARER RECONFIGURATION 
Set NF_max as 0 and N_access_fails as 64.

16
(
RADIO BEARER RECONFIGURATION COMPLETE


17


SS sends CMAC_MAC_HEADER_REQ with disable_mac_header and CRLC_CONFIG_REQ with RLC mode as ”Transparent mode”.

18
(
DATA BLOCK
UE was trigged to send data block.

19


The SS can’t receive data from UE in 30s

20


SS sends CMAC_MAC_HEADER_REQ with enable_mac_header and CRLC_CONFIG_REQ with RLC mode as ”AM mode”.

Specific Message Contents

RADIO BEARER SET UP:

Information Element
Value/remark

RLC info

    - RLC mode

RB mapping info

   -Downlink

- Number of logical channels

- Downlink transport channel type

  -Uplink

- Number of logical channels

- Uplink transport channel type

NF_max

N_access_fails 
AM RLC

1

CPCH

1

CPCH

64

64

7.1.13.1.5
Test requirements

The SS can’t receives data blocks from UE when N_access_fails or NF_max set as 0.

7.2
RLC testing

7.2.1
Transparent mode

7.2.1.1
Segmentation and reassembly

Transparent mode segmentation and reassembly are not tested in this release of the specification.

7.2.2
Unacknowledged mode

7.2.2.1
General information for UM tests

A generic Radio Access Bearer is provided for UM tests. This RAB is based upon the Stand-alone 3.4kbps UL/DL Signalling RB, with an additional UM 3.4kbps path mapped to a DTCH. This logical channel is multiplexed on the same transport channel as the DCCH.

The UM test RAB is set up using the Generic Procedure described in Clause 7.1.3 of TS 34.108, and with the default RAB replaced as follows:

 Higher layer
RAB/signalling RB
SRB#1
SRB#2
SRB#3
SRB#4
RAB #1


User of Radio Bearer
RRC
RRC
NAS_DT
High prio
NAS_DT
Low prio
User Plane

RLC
Logical channel type
DCCH
DCCH
DCCH
DCCH
DTCH


RLC mode
UM
AM
AM
AM
UM


Payload sizes, bit
136
128
128
128
136


Max data rate, bps
3400
3200
3200
3200
3400


RLC header, bit
8
16
16
16
8

MAC
MAC header, bit
4
4
4
4
4


MAC multiplexing
4 logical channel multiplexing

Layer 1
TrCH type
DCH


TB sizes, bit
148


TFS
  TF0, bts
0



  TF1, bits
1x148


TTI, ms
40


Coding type
CC 1/3


CRC, bit
16


Max number of bits/TTI before rate matching
516


Uplink: Max number of bits/radio frame before rate matching
129

Table 7.2/1 RAB Configuration for UM testing (7-bit Lis)

The UM test RAB is used in all tests with the following exceptions:

- 
Tests that only involve 15-bit length indicators

- 
Tests that explicitly specify a different Radio Bearer configuration

Tests that involve only 15-bit length indicators require a modified Radio Bearer configuration. To accommodate the larger payload size, these tests use a coded composite transport channel consisting of two DCH. The first DCH is specified as for the 7-bit length indicators, but not including the DTCH (RAB#1). This is shown in Table 7.2/2A

Higher layer
Signalling RB: DCH 0
SRB#1
SRB#2
SRB#3
SRB#4


User of Radio Bearer
RRC
RRC
NAS_DT
High prio
NAS_DT
Low prio

RLC
Logical channel type
DCCH
DCCH
DCCH
DCCH


RLC mode
UM
AM
AM
AM


Payload sizes, bit
136
128
128
128


Max data rate, bps
3400
3200
3200
3200


RLC header, bit
8
16
16
16

MAC
MAC header, bit
4
4
4
4


MAC multiplexing
4 logical channel multiplexing

Layer 1
TrCH type
DCH


TB sizes, bit
148


TFS
  TF0, bts
0



  TF1, bits
1x148


TTI, ms
40


Coding type
CC 1/3


CRC, bit
16


Max number of bits/TTI before rate matching
516


Uplink: Max number of bits/radio frame before rate matching
129

Table 7.2/2A SRB Configuration for UM testing (15-bit Lis)

This DCH is combined with a traffic DCH (at lower MAC priority) as described in Table 7.2/2B

Higher

layer
RAB: DCH 1
RAB

RLC
Logical channel type
DTCH


RLC mode
UM


Payload sizes, bit
1280


Max data rate, bps
64000


RLC header, bit
8

MAC
MAC header, bit
0


MAC multiplexing
N/A

Layer 1
TrCH type
DCH


TB sizes, bit
1288


TFS
TF0, bits
0



TF1, bits
1x1288


TTI, ms
20


Coding type
TC


CRC, bit
16

Table 7.2/2B RAB Configuration for UM testing (15-bit Lis)

All other settings are the same.

7.2.2.2
Segmentation and reassembly / Selection of 7 or 15 bit Length Indicators

7.2.2.2.1
Definition

For RLC PDUs smaller than 124 bytes in length, the UE RLC should assume received PDUs have 7-bit length indicators, and for PDUs of 124 bytes and larger the UE should assume 15-bit length indicators. The UE should also add the same size length indicators to outgoing RLC PDUs.

This requirement applies to all UE that support RLC PDU sizes of 124 bytes or greater.
7.2.2.2.2
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.

RLC SDUs might be segmented. If possible, the last segment of a SDU shall be concatenated with the first segment of the next SDU in order to fill the data field completely and avoid unnecessary padding

Reference(s)

TS 25.322 Clauses 9.2.2.8, 9.2.2.9

7.2.2.2.3
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.

7.2.2.2.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the following exceptions:

Higher

layer
RAB/Signalling RB
RAB

RLC
Logical channel type
DTCH


RLC mode
UM


Payload sizes, bit
960


Max data rate, bps
48000


RLC header, bit
8

MAC
MAC header, bit
0


MAC multiplexing
N/A

Layer 1
TrCH type
DCH


TB sizes, bit
968


TFS
TF0, bits
0



TF1, bits
1x968


TTI, ms
20


Coding type
TC


CRC, bit
16

These settings apply to both the uplink and downlink DTCH.

The radio bearer is placed into loop-back mode 1 with the UL SDU size set to 40 bytes.

Test procedure

a)
The SS transmits an RLC  SDU of size 80 bytes. 

b)
The SS checks the length indicator sizes and values of the RLC PDU returned on the uplink.

c)
The SS reconfigures the Transport Channel as follows:

Higher

layer
RAB/Signalling RB
RAB

RLC
Logical channel type
DTCH


RLC mode
UM


Payload sizes, bit
1280


Max data rate, bps
64000


RLC header, bit
8

MAC
MAC header, bit
0


MAC multiplexing
N/A

Layer 1
TrCH type
DCH


TB sizes, bit
1288


TFS
TF0, bits
0



TF1, bits
1x1288


TTI, ms
20


Coding type
TC


CRC, bit
16

All other settings the same.

d)
The SS transmits an RLC  SDUs of size 80 bytes.

e)
The SS checks the length indicator sizes and values of the RLC PDU returned on the uplink

f)
The SS may optionally release the radio bearer.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1

RB ESTABLISHMENT
See generic procedures

2
(
DOWNLINK RLC PDU
80 byte SDU + padding

3
(
UPLINK RLC PDU
40 byte SDU + padding

4
(
TRANSPORT CHANNEL RECONFIGURATION
PU size > 127 bytes

5
(
DOWNLINK RLC PDU
80 byte SDU + padding

6
(
UPLINK RLC PDU
40 byte SDU + padding

7

RB RELEASE
Optional step

7.2.2.2.5
Test requirements

The UE shall send 7 bit length indicators with values that correctly indicate the end of SDU in step b).

The UE shall send 15 bit length indicators with values that correctly indicate the end of SDU in step e).

7.2.2.3
Segmentation / 7-bit Length Indicators / Padding

7.2.2.3.1
Definition

The RLC segments SDUs into blocks according to the configured payload unit size. Length indicators are added to indicate: the boundaries of SDUs within a PU, the addition of padding bytes.

This test applies to all UE.
7.2.2.3.2
Conformance requirement

The Length Indicator is used to indicate, each time, the end of an SDU occurs in the PU. The Length Indicator points out the number of octets between the end of the last Length Indicator field and up to and including the octet at the end of an SDU segment

A PU that has unused space, to be referred to as padding, must use a Length Indicator to indicate that this space is used as padding. A padding Length Indicator must be placed after any Length Indicators for a PU.

One length indicator field shall be included for each end of a SDU that the PDU includes. The length indicator shall be set equal to the number octets between the end of the header fields and the end of the segment. If padding is needed another length indicator shall be added

Reference(s)

TS 25.322 Clauses 9.2.2.8 and 11.2.2.1.

7.2.2.3.3
Test purpose

To test that a large SDU is correctly segmented and padding added at the end.

7.2.2.3.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for UM 7-bit length indicator tests in Clause 7.2.2.1.

These settings apply to both the uplink and downlink DTCH.

The radio bearer is placed into loop-back mode 1 with the UL SDU size set to 18 bytes.

Test procedure

a)
The SS transmits an RLC  SDU of size 18 bytes. 

b)
The SS checks the length indicator sizes and values of the RLC PDU returned on the uplink, and checks the length and content of the received RLC SDU.

c)
The SS may optionally release the radio bearer.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1

RB ESTABLISHMENT
See generic procedures

2
(
DOWNLINK RLC PDU
SDU 1

3
(
DOWNLINK RLC PDU
SDU 1 & Padding

4
(
UPLINK RLC PDU
No LI

5
(
UPLINK RLC PDU
Check Lis and re-assembled SDU

6

RB RELEASE
Optional step

7.2.2.3.5
Test requirements

The UE shall return two RLC PDUs. The first shall have no LIs. The second shall have a LI indicating the PDU contains an SDU boundary after octet 1 of the data field, and the second shall indicate that the remainder of the PDU contains padding.

The length and data content of the received SDU should be the same as the transmitted SDU.

7.2.2.4
Segmentation / 7-bit Length Indicators / LI = 0

7.2.2.4.1
Definition

Tests the behaviour of the RLC when an SDU exactly fills a PU. 

This test applies to all UE.
7.2.2.4.2
Conformance requirement

If the PDU is exactly filled with the last segment of a SDU and there is no room for a length indicator field a length indicator field set to only 0’s shall be included in the next PDU. 

Reference(s)

TS 25.322 Clause 11.2.2.1

7.2.2.4.3
Test purpose

To test that where an SDU exactly fills a PU, an LI of value zero is placed as the first LI in the next PU.

7.2.2.4.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for UM 7-bit length indicator tests in Clause 7.2.2.1.

These settings apply to both the uplink and downlink DTCH.

The radio bearer is placed into loop-back mode 1 with the UL SDU size set to 17 bytes.

Test procedure

a)
The SS transmits an RLC  SDU of size 34 bytes.

b)
The SS checks the length indicator sizes and values of the RLC PDUs returned on the uplink, and checks the length and content of the received RLC SDU.

c)
The SS may optionally release the radio bearer.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1

RB ESTABLISHMENT
See generic procedures

2
(
DOWNLINK RLC PDU
SDU 1

3
(
DOWNLINK RLC PDU
SDU 1

4
(
DOWNLINK RLC PDU
LI=0 and padding

5
(
UPLINK RLC PDU
No  Lis

6
(
UPLINK RLC PDU
Check Lis and re-assembled SDU

7

RB RELEASE
Optional step

7.2.2.4.5
Test requirements

The UE shall return two RLC PDUs. The first shall have no LIs. The second shall have an LI indicating that the SDU exactly filled the previous PU, and an LI indicating that the remainder of the PDU contains padding.

The length of the received SDU should be 17 bytes, and the data content the same as the first 17 bytes of the transmitted SDU.

7.2.2.5
Segmentation / 7-bit Length Indicators / Invalid LI value

7.2.2.5.1
Definition

Tests the behaviour of the RLC when a PDU contains an invalid length indicator. 

This test applies to all UE.
7.2.2.5.2
Conformance requirement

Upon reception of an UMD PDU that contains Length Indicator value 1111110 ("piggybacked STATUS PDU") the receiver shall discard that UMD PDU. 

Reference(s)

TS 25.322 Clause 11.2.4.1.

7.2.2.5.3
Test purpose

To test that PDUs with invalid length indicators are discarded by the receiving RLC.

7.2.2.5.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for UM 7-bit length indicator tests in Clause 7.2.2.1.

These settings apply to both the uplink and downlink DTCH.

The radio bearer is placed into loop-back mode 1with the UL SDU size set to 24 bytes.

Test procedure

a)
The SS transmits two RLC  SDUs of size 24 bytes. In the third PDU for transmission, the SS sets the value of  the second (padding) LI to 1111110.

b)
The SS checks the length indicator sizes and values of any RLC PDUs returned on the uplink, and checks for the presence of any received RLC SDUs.

c)
The SS may optionally release the radio bearer.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1

RB ESTABLISHMENT
See generic procedures

2
(
DOWNLINK RLC PDU
SDU 1

3
(
DOWNLINK RLC PDU
SDU 1 & SDU 2

4
(
DOWNLINK RLC PDU
SDU 2 and invalid LI (=11111110)

5
(
UPLINK RLC PDU
SDU 1

6
(
UPLINK RLC PDU
SDU 1: Check Lis and re-assembled SDU

7

RB RELEASE
Optional step

7.2.2.5.5
Test requirements

The UE shall return two RLC PDUs. The first shall have no LIs. The second shall have a LI indicating the end of the SDU, and a padding LI.

The length and data content of the received SDU should be the same as the first transmitted SDU. The second SDU should not be returned.

7.2.2.6
Segmentation / 7-bit Length Indicators / LI value > PDU size

7.2.2.6.1
Definition

Tests the behaviour of the RLC when a PDU contains an invalid length indicator. 

This test applies to all UE.
7.2.2.6.2
Conformance requirement

If the length indicator of a PDU has a value that is larger than the PDU size, the PDU shall be discarded and treated as a missing PDU.

If a PDU with sequence number < VR(US) is missing then all SDUs that have segments in this PDU shall be discarded.

Reference(s)

TS 25.322 Clauses 11.2.4.2 and 11.2.3.

7.2.2.6.3
Test purpose

To test that PDUs with length indicators that point beyond the end of the PDU are discarded by the receiving RLC.

7.2.2.6.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for UM 7-bit length indicator tests in Clause 7.2.2.1.

These settings apply to both the uplink and downlink DTCH.

The radio bearer is placed into loop-back mode 1 with the UL SDU size set to 24 bytes.

Test procedure

a)
The SS transmits three RLC  SDUs of size 24 bytes. All the SDUs are concatenated or segmented over successive RLC PDUs. In the third PDU for transmission, the SS sets value of the length indicator to be 18 (decimal).

b)
The SS checks the length indicator sizes and values of the RLC PDUs returned on the uplink, and checks the length and content of the received RLC SDUs.

c)
The SS may optionally release the radio bearer.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1

RB ESTABLISHMENT
See generic procedures

2
(
DOWNLINK RLC PDU
SDU 1

3
(
DOWNLINK RLC PDU
SDU 1 & SDU 2

4
(
DOWNLINK RLC PDU
SDU 2 & SDU 3, with bad LI

5
(
DOWNLINK RLC PDU
SDU 3

6
(
DOWNLINK RLC PDU
SDU 3 and padding

7
(
UPLINK RLC PDU
SDU 1

8
(
UPLINK RLC PDU
SDU 1 and padding: Check Lis and re-assembled SDU

9

RB RELEASE
Optional step

7.2.2.6.5
Test requirements

The UE shall return two RLC PDUs. The first shall have no LIs. The second shall have a LI indicating the end of  an SDU and an LI indicating that the remainder of the PDU contains padding.

The length and data content of the received SDU should be the same as the first transmitted SDU. No further SDUs or PDUs should be received.

7.2.2.7
Segmentation / 15-bit Length Indicators / Padding

7.2.2.7.1
Definition

The RLC segments SDUs into blocks according to the configured payload unit size. Length indicators are added to indicate: the boundaries of SDUs within a PU, the addition of padding bytes.

This test applies to UE that support packet data.
7.2.2.7.2
Conformance requirement

The Length Indicator is used to indicate, each time, the end of an SDU occurs in the PU. The Length Indicator points out the number of octets between the end of the last Length Indicator field and up to and including the octet at the end of an SDU segment

A PU that has unused space, to be referred to as padding, must use a Length Indicator to indicate that this space is used as padding. A padding Length Indicator must be placed after any Length Indicators for a PU.

One length indicator field shall be included for each end of a SDU that the PDU includes. The length indicator shall be set equal to the number octets between the end of the header fields and the end of the segment. If padding is needed another length indicator shall be added

Reference(s)

TS 25.322 Clauses 9.2.2.8 and 11.2.2.1.

7.2.2.7.3
Test purpose

To test that a large SDU is correctly segmented and padding added at the end.

7.2.2.7.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for UM 15-bit length indicator tests in Clause 7.2.2.1.

These settings apply to both the uplink and downlink DTCH.

The radio bearer is placed into loop-back mode 1 with the UL SDU size set to 161 bytes.

Test procedure

a)
The SS transmits an RLC  SDU of size 161 bytes. 

b)
The SS checks the length indicator sizes and values of the RLC PDU returned on the uplink, and checks the length and content of the received RLC SDU.

c)
The SS may optionally release the radio bearer.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1

RB ESTABLISHMENT
See generic procedures

2
(
DOWNLINK RLC PDU
SDU 1

3
(
DOWNLINK RLC PDU
SDU 1 & Padding

4
(
UPLINK RLC PDU
No LI

5
(
UPLINK RLC PDU
Check Lis and re-assembled SDU

6

RB RELEASE
Optional step

7.2.2.7.5
Test requirements

The UE shall return two RLC PDUs. The first shall have no LIs. The second shall have a LI indicating the PDU contains an SDU boundary after octet 1 of the data field, and the second shall indicate that the remainder of the PDU contains padding.

The length and data content of the received SDU should be the same as the transmitted SDU.

7.2.2.8
Segmentation / 15-bit Length Indicators / LI = 0

7.2.2.8.1
Definition

Tests the behaviour of the RLC when an SDU exactly fills a PU. 

This test applies to all UE.
7.2.2.8.2
Conformance requirement

If the PDU is exactly filled with the last segment of a SDU and there is no room for a length indicator field a length indicator field set to only 0’s shall be included in the next PDU. 

Reference(s)

TS 25.322 Clause 11.2.2.1.

7.2.2.8.3
Test purpose

To test that where an SDU exactly fills a PU, an LI of value zero is placed as the first LI in the next PU.

7.2.2.8.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for UM 15-bit length indicator tests in Clause 7.2.2.1.

These settings apply to both the uplink and downlink DTCH.

The radio bearer is placed into loop-back mode 1 with the UL SDU size set to 160 bytes.

Test procedure

a)
The SS transmits an RLC  SDU of size 320 bytes.

b)
The SS checks the length indicator sizes and values of the RLC PDUs returned on the uplink, and checks the length and content of the received RLC SDU.

c)
The SS may optionally release the radio bearer.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1

RB ESTABLISHMENT
See generic procedures

2
(
DOWNLINK RLC PDU
SDU 1

3
(
DOWNLINK RLC PDU
SDU 1

4
(
DOWNLINK RLC PDU
LI=0 and padding

5
(
UPLINK RLC PDU
No  Lis

6
(
UPLINK RLC PDU
Check Lis and re-assembled SDU

7

RB RELEASE
Optional step

7.2.2.8.5
Test requirements

The UE shall return two RLC PDUs. The first shall have no LIs. The second shall have an LI indicating that the SDU exactly filled the previous PU, and an LI indicating that the remainder of the PDU contains padding.

The length of the received SDU should be 160 bytes, and the data content the same as the first 160 bytes of the transmitted SDU.

7.2.2.9
Segmentation / 15-bit Length Indicators / One octet short LI

7.2.2.9.1
Definition

Tests the behaviour of the RLC when 15-bit length indicators are used, and an SDU fills a PU to one byte short of the payload size. 

This test applies to all UE that support packet data.
7.2.2.9.2
Conformance requirement

In the case where the last segment of an RLC SDU is one octet short of exactly filling the last RLC PU, and 15-bit Length Indicators are used, the next Length Indicator shall be placed as the first Length Indicator in the next PU and have value LI=111 1111 1111 1011. 

Reference(s)

TS 25.322 Clause 9.2.2.8.

7.2.2.9.3
Test purpose

To test that where an SDU is one byte short of filling a PU, an LI indicating one byte short is placed as the first LI in the next PU.

7.2.2.9.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for UM 15-bit length indicator tests in Clause 7.2.2.1.

These settings apply to both the uplink and downlink DTCH.

The radio bearer is placed into loop-back mode 1 with the UL SDU size set to 159 bytes.

Test procedure

a)
The SS transmits an RLC  SDU of size 320 bytes.

b)
The SS checks the length indicator sizes and values of the RLC PDUs returned on the uplink, and checks the length and content of the received RLC SDU.

c)
The SS may optionally release the radio bearer.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1

RB ESTABLISHMENT
See generic procedures

2
(
DOWNLINK RLC PDU
SDU 1

3
(
DOWNLINK RLC PDU
SDU 1

4
(
DOWNLINK RLC PDU
LI=0 and padding

5
(
UPLINK RLC PDU
No  Lis

6
(
UPLINK RLC PDU
Check Lis and re-assembled SDU

7

RB RELEASE
Optional step

7.2.2.9.5
Test requirements

The UE shall return two RLC PDUs. The first shall have no LIs. The second shall have an LI indicating that the SDU was one byte short of filling the previous PU, and an LI indicating that the remainder of the PDU contains padding.

The length of the received SDU should be 159 bytes, and the data content the same as the first 159 bytes of the transmitted SDU.

7.2.2.10
Segmentation / 15-bit Length Indicators / LI value > PDU size

7.2.2.10.1
Definition

Tests the behaviour of the RLC when a PDU contains an invalid length indicator. 

This test applies to all UE.
7.2.2.10.2
Conformance requirement

If the length indicator of a PDU has a value that is larger than the PDU size, the PDU shall be discarded and treated as a missing PDU.

If a PDU with sequence number < VR(US) is missing then all SDUs that have segments in this PDU shall be discarded.

Reference(s)

TS 25.322 Clauses 11.2.4.2 and 11.2.3.

7.2.2.10.3
Test purpose

To test that PDUs with length indicators that point beyond the end of the PDU are discarded by the receiving RLC.

7.2.2.10.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for UM 15-bit length indicator tests in Clause 7.2.2.1.

These settings apply to both the uplink and downlink DTCH.

The radio bearer is placed into loop-back mode 1 with the UL SDU size set to 220 bytes.

Test procedure

a)
The SS transmits three RLC  SDUs of size 220 bytes. All the SDUs are concatenated or segmented over successive RLC PDUs. In the third PDU for transmission, the SS sets value of the length indicator to be 161 (decimal).

b)
The SS checks the length indicator sizes and values of the RLC PDUs returned on the uplink, and checks the length and content of the received RLC SDUs.

c)
The SS may optionally release the radio bearer.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1

RB ESTABLISHMENT
See generic procedures

2
(
DOWNLINK RLC PDU
SDU 1

3
(
DOWNLINK RLC PDU
SDU 1 & SDU 2

4
(
DOWNLINK RLC PDU
SDU 2 & SDU 3, with bad LI

5
(
DOWNLINK RLC PDU
SDU 3

6
(
DOWNLINK RLC PDU
SDU 3 and padding

7
(
UPLINK RLC PDU
SDU 1

8
(
UPLINK RLC PDU
SDU 1 and padding: Check Lis and re-assembled SDU

9

RB RELEASE
Optional step

7.2.2.10.5
Test requirements

The UE shall return two RLC PDUs. The first shall have no LIs. The second shall have a LI indicating the end of  an SDU and an LI indicating that the remainder of the PDU contains padding.

The length and data content of the received SDU should be the same as the first transmitted SDU. No further SDUs or PDUs should be received.

7.2.3
Acknowledged mode

7.2.3.1
General information for AM tests

A generic Radio Access Bearer is provided for AM tests. This RAB is based upon the Stand-alone 3.4kbps UL/DL Signalling RB, with an additional AM 3.4kbps path mapped to a DTCH. This logical channel is multiplexed on the same transport channel as the DCCH.

The AM test RAB is set up using the Generic Procedure described in Clause 7.1.3 of TS 34.108, and with the default RAB replaced as shown in Tables 7.2/3A and 7.23B:

Higher layer
RAB/signalling RB
SRB#1
SRB#2
SRB#3
SRB#4
RAB #1


User of Radio Bearer
RRC
RRC
NAS_DT
High prio
NAS_DT
Low prio
User Plane

RLC
Logical channel type
DCCH
DCCH
DCCH
DCCH
DTCH


RLC mode
UM
AM
AM
AM
AM


Payload sizes, bit
136
128
128
128
128


Max data rate, bps
3400
3200
3200
3200
3200


RLC header, bit
8
16
16
16
16

MAC
MAC header, bit
4
4
4
4
4


MAC multiplexing
4 logical channel multiplexing

Layer 1
TrCH type
DCH


TB sizes, bit
148


TFS
  TF0, bts
0



  TF1, bits
1x148


TTI, ms
40


Coding type
CC 1/3


CRC, bit
16


Max number of bits/TTI before rate matching
516


Uplink: Max number of bits/radio frame before rate matching
129

Table 7.2/3A RAB Configuration for AM testing (7-bit Lis)

Unless specified in individual test cases, the default RLC settings are given in Table 7.2/3.

Uplink RLC


  Transmission RLC discard



Max DAT retransmissions




 Max_DAT
4


Transmission window size
128


Timer_RST
500


Max_RST
4


Polling info




Timer_poll_prohibit
disabled



Timer_poll
disabled



Poll_PU
disabled



Poll_SDU
disabled



Last transmission PU poll 
TRUE



Last retransmission PU poll
TRUE



Poll_Window
disabled



Timer_poll_periodic
disabled

Downlink RLC



In-sequence delivery
TRUE


Receiving window size 
128


Timer_Status_Prohibit
disabled


Timer_EPC
disabled


Missing PU Indicator
TRUE


Timer_STATUS_periodic
disabled

Table 7.2/3B RLC Parameters for AM testing

The AM test RAB is used in all tests with the following exceptions:

- Tests that only involve 15-bit length indicators

- Tests that explicitly specify a different Radio Bearer configuration

Tests that involve only 15-bit length indicators require a modified Radio Bearer configuration. To accommodate the larger payload size, these tests use a coded composite transport channel consisting of two DCH. The first DCH is specified as for the 7-bit length indicators, but not including the DTCH (RAB#1). This is shown in Table 7.2/4A

Higher layer
Signalling RB: DCH 0
SRB#1
SRB#2
SRB#3
SRB#4


User of Radio Bearer
RRC
RRC
NAS_DT
High prio
NAS_DT
Low prio

RLC
Logical channel type
DCCH
DCCH
DCCH
DCCH


RLC mode
UM
AM
AM
AM


Payload sizes, bit
136
128
128
128


Max data rate, bps
3400
3200
3200
3200


RLC header, bit
8
16
16
16

MAC
MAC header, bit
4
4
4
4


MAC multiplexing
4 logical channel multiplexing

Layer 1
TrCH type
DCH


TB sizes, bit
148


TFS
  TF0, bts
0



  TF1, bits
1x148


TTI, ms
40


Coding type
CC 1/3


CRC, bit
16


Max number of bits/TTI before rate matching
516


Uplink: Max number of bits/radio frame before rate matching
129

Table 7.2/4A SRB Configuration for AM testing (15-bit Lis)

This DCH is combined with a traffic DCH (at lower MAC priority) as described in Table 7.2/4B

Higher

layer
RAB: DCH 1
RAB

RLC
Logical channel type
DTCH


RLC mode
AM


Payload sizes, bit
1280


Max data rate, bps
64000


RLC header, bit
16

MAC
MAC header, bit
0


MAC multiplexing
N/A

Layer 1
TrCH type
DCH


TB sizes, bit
1296


TFS
TF0, bits
0



TF1, bits
1x1296


TTI, ms
20


Coding type
TC


CRC, bit
16

Table 7.2/4B RAB Configuration for UM testing (15-bit Lis)

All other settings are the same.

7.2.3.2
Segmentation and reassembly / Selection of 7 or 15 bit Length Indicators

7.2.3.2.1
Definition

For RLC PDUs smaller than 124 bytes in length, the UE RLC should assume received PDUs have 7-bit length indicators, and for PDUs of 124 bytes and larger the UE should assume 15-bit length indicators. The UE should also add the same size length indicators to outgoing RLC PDUs.

This requirement applies to all UE that support RLC PDU sizes of 124 bytes or greater.
7.2.3.2.2
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.

RLC SDUs might be segmented. If possible, the last segment of a SDU shall be concatenated with the first segment of the next SDU in order to fill the data field completely and avoid unnecessary padding

Reference(s)

TS 25.322 Clauses 9.2.2.8, 9.2.2.9

7.2.2.2.3
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.

7.2.3.2.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the following exceptions:

Higher

layer
RAB/Signalling RB
RAB

RLC
Logical channel type
DTCH


RLC mode
AM


Payload sizes, bit
960


Max data rate, bps
48000


RLC header, bit
16

MAC
MAC header, bit
0


MAC multiplexing
N/A

Layer 1
TrCH type
DCH


TB sizes, bit
976


TFS
TF0, bits
0



TF1, bits
1x976


TTI, ms
20


Coding type
TC


CRC, bit
16

These settings apply to both the uplink and downlink DTCH.

The radio bearer is placed into loop-back mode 1 with the UL SDU size set to 40 bytes.

Test procedure

a)
The SS transmits an RLC  SDU of size 80 bytes.  The PDU carrying this SDU is transmitted with a poll for status.

b)
The SS checks the length indicator sizes and values of the RLC PDU returned on the uplink.

c)
The SS reconfigures the Transport Channel as follows:

Higher

layer
RAB/Signalling RB
RAB

RLC
Logical channel type
DTCH


RLC mode
AM


Payload sizes, bit
1280


Max data rate, bps
64000


RLC header, bit
16

MAC
MAC header, bit
0


MAC multiplexing
N/A

Layer 1
TrCH type
DCH


TB sizes, bit
1296


TFS
TF0, bits
0



TF1, bits
1x1296


TTI, ms
20


Coding type
TC


CRC, bit
16

All other settings the same.

d)
The SS transmits an RLC  SDUs of size 80 bytes. The PDU carrying this SDU is transmitted with a poll for status.

e)
The SS checks the length indicator sizes and values of the RLC PDU returned on the uplink

f)
The SS may optionally release the radio bearer.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1

RB ESTABLISHMENT
See generic procedures

2
(
DOWNLINK RLC PDU
80 byte SDU + padding + poll

3
(
UPLINK RLC PDU
40 byte SDU + piggy-backed status + poll

3a
(
STATUS PDU
If piggy-backed status is not used in 3

4
(
STATUS PDU


5
(
TRANSPORT CHANNEL RECONFIGURATION
PU size > 127 bytes

6
(
DOWNLINK RLC PDU
80 byte SDU + padding + poll

7
(
UPLINK RLC PDU
40 byte SDU + piggy-backed status + poll

7a
(
STATUS PDU
If piggy-backed status is not used in 7

8
(
STATUS PDU


9

RB RELEASE
Optional step

7.2.3.2.5
Test requirements

The UE shall send 7 bit length indicators with values that correctly indicate the end of SDU in step b).

The UE shall send 15 bit length indicators with values that correctly indicate the end of SDU in step e).

7.2.3.3
Segmentation / 7-bit Length Indicators / Padding or Piggy-backed Status

7.2.3.3.1
Definition

The RLC segments SDUs into blocks according to the configured payload unit size. Length indicators are added to indicate: the boundaries of SDUs within a PU, the addition of padding bytes.

This test applies to all UE.
7.2.3.3.2
Conformance requirement

The Length Indicator is used to indicate, each time, the end of an SDU occurs in the PU. The Length Indicator points out the number of octets between the end of the last Length Indicator field and up to and including the octet at the end of an SDU segment

A PU that has unused space, to be referred to as padding, must use a Length Indicator to indicate that this space is used as padding. A padding Length Indicator must be placed after any Length Indicators for a PU.

If padding or piggybacking is added another length indicator shall be added, see subclause 9.2.2.8

Reference(s)

TS 25.322 Clauses 9.2.2.8 and 11.3.2.1.2.

7.2.3.3.3
Test purpose

To test that a large SDU is correctly segmented and padding added at the end.

7.2.3.3.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for AM 7-bit length indicator tests in Clause 7.2.3.1.

These settings apply to both the uplink and downlink DTCH.

The radio bearer is placed into loop-back mode 1 with the UL SDU size set to 17 bytes.

Test procedure

a)
The SS transmits an RLC  SDU of size 17 bytes, and polls the receiver for status.

b)
The SS checks the length indicator sizes and values of the RLC PDU returned on the uplink, and checks the length and content of the received RLC SDU.

c)
The SS may optionally release the radio bearer.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1

RB ESTABLISHMENT
See generic procedures

2
(
DOWNLINK RLC PDU
SDU 1

3
(
DOWNLINK RLC PDU
SDU 1 +poll + Padding

4
(
UPLINK RLC PDU
No LI

5
(
UPLINK RLC PDU
Check Lis and re-assembled SDU

5a
(
STATUS PDU
If piggy-backed status is not used in 5

6
(
STATUS PDU


7

RB RELEASE
Optional step

7.2.3.3.5
Test requirements

The UE shall return two RLC PDUs. The first shall have no LIs. The second shall have a LI indicating the PDU contains an SDU boundary after octet 1 of the data field, and the second shall indicate either that the remainder of the PDU contains padding, or that it contains a piggy-backed status PDU.

The length and data content of the received SDU should be the same as the transmitted SDU.

7.2.3.4
Segmentation / 7-bit Length Indicators / LI = 0

7.2.3.4.1
Definition

Tests the behaviour of the RLC when an SDU exactly fills a PU. 

This test applies to all UE.
7.2.3.4.2
Conformance requirement

If the PDU is exactly filled with the last segment of a SDU and there is no room for a length indicator field a length indicator field set to only 0’s shall be included in the next PDU. 

Reference(s)

TS 25.322 Clause 11.3.2.1.

7.2.3.4.3
Test purpose

To test that where an SDU exactly fills a PU, an LI of value zero is placed as the first LI in the next PU.

7.2.3.4.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for AM 7-bit length indicator tests in Clause 7.2.3.1.

These settings apply to both the uplink and downlink DTCH.

The radio bearer is placed into loop-back mode 1 with the UL SDU size set to 16 bytes.

Test procedure

a)
The SS transmits an RLC  SDU of size 32 bytes. The SS polls the receiver for status in the last RLC PDU sent.

b)
The SS checks the length indicator sizes and values of the RLC PDUs returned on the uplink, and checks the length and content of the received RLC SDU.

c)
The SS may optionally release the radio bearer.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1

RB ESTABLISHMENT
See generic procedures

2
(
DOWNLINK RLC PDU
SDU 1

3
(
DOWNLINK RLC PDU
SDU 1

4
(
DOWNLINK RLC PDU
LI=0, poll and padding

5
(
UPLINK RLC PDU
No  Lis

6
(
UPLINK RLC PDU
(Poll) Check Lis and re-assembled SDU

6a
(
STATUS PDU
If piggy-backed status is not used in 6

7
(
STATUS PDU


8

RB RELEASE
Optional step

7.2.3.4.5
Test requirements

The UE shall return two RLC PDUs. The first shall have no LIs. The second shall have an LI indicating that the SDU exactly filled the previous PU, and an LI indicating either that the remainder of the PDU contains padding, or that it contains a piggy-backed STATUS PDU.

The length of the received SDU should be 16 bytes, and the data content the same as the first 16 bytes of the transmitted SDU.

7.2.3.5
Segmentation / 7-bit Length Indicators / Reserved LI value

7.2.3.5.1
Definition

Tests the behaviour of the RLC when a PDU contains an invalid length indicator. 

This test applies to all UE.
7.2.3.5.2
Conformance requirement

Upon reception of an AMD PDU that contains Length Indicator value “1111100” or “1111101”:  PDUs with this coding will be discarded by this version of the protocol. 

Reference(s)

TS 25.322 Clause 9.2.2.8.

7.2.3.5.3
Test purpose

To test that PDUs with reserved length indicators are discarded by the receiving RLC.

7.2.3.5.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for AM 7-bit length indicator tests in Clause 7.2.3.1.

The following RLC parameter values are used in place of the values in Clause 7.2.3.1:

Downlink RLC



Timer_STATUS_periodic
200

These settings apply to both the uplink and downlink DTCH.

Test procedure

a)
The SS transmits two RLC  SDUs of size 24 bytes. In the second PDU, the SS sets the value of the LI to 1111100. In the fourth PDU for transmission, the SS sets the value of  the second (padding) LI to 1111101.

b)
The SS waits to receive a status report from the UE.

c)
The SS may optionally release the radio bearer.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1

RB ESTABLISHMENT
See generic procedures

2
(
DOWNLINK RLC PDU #0
SDU 1

3
(
DOWNLINK RLC PDU #1
SDU 1 + SDU 2, LI = 1111100

4
(
DOWNLINK RLC PDU #2
SDU 2

5
(
DOWNLINK RLC PDU #3
SDU 2 + poll, second  LI =1111101

6
(
STATUS PDU
Nack PDUs 1 and 3

7

RB RELEASE
Optional step

7.2.3.5.5
Test requirements

The UE shall return a STATUS PDU indicating that PDUs with sequence numbers 1 and 3 were incorrectly received.

7.2.3.6
Segmentation / 7-bit Length Indicators / LI value > PDU size

7.2.3.6.1
Definition

Tests the behaviour of the RLC when a PDU contains an invalid length indicator. 

This test applies to all UE.
7.2.3.6.2
Conformance requirement

If the length indicator of a PDU has a value that is larger than the PDU size, the PDU shall be discarded and treated as a missing PDU.

Reference(s)

TS 25.322 Clause 11.3.4.5.

7.2.3.6.3
Test purpose

To test that PDUs with length indicators that point beyond the end of the PDU are discarded by the receiving RLC.

7.2.3.6.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for AM 7-bit length indicator tests in Clause 7.2.3.1.

These settings apply to both the uplink and downlink DTCH.

Test procedure

a)
The SS transmits three RLC  SDUs of size 23 bytes. All the SDUs are concatenated or segmented over successive RLC PDUs. In the third PDU for transmission, the SS sets value of the length indicator to be 17 (decimal).

b)
The SS checks the length indicator sizes and values of the RLC PDUs returned on the uplink, and checks the length and content of the received RLC SDUs.

c)
The SS may optionally release the radio bearer.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1

RB ESTABLISHMENT
See generic procedures

2
(
DOWNLINK RLC PDU #0
SDU 1

3
(
DOWNLINK RLC PDU #1
SDU 1 & SDU 2

4
(
DOWNLINK RLC PDU #2
SDU 2 & SDU 3, with bad LI

5
(
DOWNLINK RLC PDU #3
SDU 3

6
(
DOWNLINK RLC PDU #4
SDU 3, poll and padding

7
(
STATUS PDU
Nack PDU #2

8
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Optional step

7.2.3.6.5
Test requirements

The UE shall indicate that the PDU with sequence number 2 was not received correctly.

7.2.3.7
Segmentation / 15-bit Length Indicators / Padding or Piggy-backed Status

7.2.3.7.1
Definition

The RLC segments SDUs into blocks according to the configured payload unit size. Length indicators are added to indicate: the boundaries of SDUs within a PU, the addition of padding bytes.

This test applies to all UE.
7.2.3.7.2
Conformance requirement

The Length Indicator is used to indicate, each time, the end of an SDU occurs in the PU. The Length Indicator points out the number of octets between the end of the last Length Indicator field and up to and including the octet at the end of an SDU segment

A PU that has unused space, to be referred to as padding, must use a Length Indicator to indicate that this space is used as padding. A padding Length Indicator must be placed after any Length Indicators for a PU.

If padding or piggybacking is added another length indicator shall be added, see subclause 9.2.2.8

Reference(s)

TS 25.322 Clauses 9.2.2.8 and 11.3.2.1.2.

7.2.3.7.3
Test purpose

To test that a large SDU is correctly segmented and padding added at the end.

7.2.3.7.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for AM 15-bit length indicator tests in Clause 7.2.3.1.

These settings apply to both the uplink and downlink DTCH.

The radio bearer is placed into loop-back mode 1 with the UL SDU size set to 161 bytes.

Test procedure

a)
The SS transmits an RLC  SDU of size 161 bytes, and polls the receiver for status.

b)
The SS checks the length indicator sizes and values of the RLC PDU returned on the uplink, and checks the length and content of the received RLC SDU.

c)
The SS may optionally release the radio bearer.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1

RB ESTABLISHMENT
See generic procedures

2
(
DOWNLINK RLC PDU
SDU 1

3
(
DOWNLINK RLC PDU
SDU 1 +poll + Padding

4
(
UPLINK RLC PDU
No LI

5
(
UPLINK RLC PDU
Check Lis and re-assembled SDU

5a
(
STATUS PDU
If piggy-backed status is not used in 5

6
(
STATUS PDU


7
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Optional step

7.2.3.7.5
Test requirements

The UE shall return two RLC PDUs. The first shall have no LIs. The second shall have a LI indicating the PDU contains an SDU boundary after octet 1 of the data field, and the second shall indicate either that the remainder of the PDU contains padding, or that it contains a piggy-backed status PDU.

The length and data content of the received SDU should be the same as the transmitted SDU.

7.2.3.8
Segmentation / 15-bit Length Indicators / LI = 0

7.2.3.8.1
Definition

Tests the behaviour of the RLC when an SDU exactly fills a PU. 

This test applies to all UE.
7.2.3.8.2
Conformance requirement

If the PDU is exactly filled with the last segment of a SDU and there is no room for a length indicator field a length indicator field set to only 0’s shall be included in the next PDU. 

Reference(s)

TS 25.322 Clause 11.3.2.1.

7.2.3.8.3
Test purpose

To test that where an SDU exactly fills a PU, an LI of value zero is placed as the first LI in the next PU.

7.2.3.8.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for AM 15-bit length indicator tests in Clause 7.2.3.1.

These settings apply to both the uplink and downlink DTCH.

The radio bearer is placed into loop-back mode 1 with the UL SDU size set to 160 bytes.

Test procedure

a)
The SS transmits an RLC  SDU of size 320 bytes. The SS polls the receiver for status in the last RLC PDU sent.

b)
The SS checks the length indicator sizes and values of the RLC PDUs returned on the uplink, and checks the length and content of the received RLC SDU.

c)
The SS may optionally release the radio bearer.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1

RB ESTABLISHMENT
See generic procedures

2
(
DOWNLINK RLC PDU
SDU 1

3
(
DOWNLINK RLC PDU
SDU 1

4
(
DOWNLINK RLC PDU
LI=0, poll and padding

5
(
UPLINK RLC PDU
No  Lis

6
(
UPLINK RLC PDU
(Poll) Check Lis and re-assembled SDU

6a
(
STATUS PDU
If piggy-backed status is not used in 6

7
(
STATUS PDU
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Optional step

7.2.3.8.5
Test requirements

The UE shall return two RLC PDUs. The first shall have no LIs. The second shall have an LI indicating that the SDU exactly filled the previous PU, and an LI indicating either that the remainder of the PDU contains padding, or that it contains a piggy-backed STATUS PDU.

The length of the received SDU should be 160 bytes, and the data content the same as the first 160 bytes of the transmitted SDU.

7.2.3.9
Segmentation / 15-bit Length Indicators / One octet short LI

7.2.3.9.1
Definition

Tests the behaviour of the RLC when 15-bit length indicators are used, and an SDU fills a PU to one byte short of the payload size. 

This test applies to all UE.
7.2.3.9.2
Conformance requirement

In the case where the last segment of an RLC SDU is one octet short of exactly filling the last RLC PU, and 15-bit Length Indicators are used, the next Length Indicator shall be placed as the first Length Indicator in the next PU and have value LI=111 1111 1111 1011. 

Reference(s)

TS 25.322 Clause 9.2.2.8.

7.2.3.9.3
Test purpose

To test that where an SDU is one byte short of filling a PU, an LI indicating one byte short is placed as the first LI in the next PU.

7.2.3.9.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for AM 15-bit length indicator tests in Clause 7.2.3.1.

These settings apply to both the uplink and downlink DTCH.

The radio bearer is placed into loop-back mode 1 with the UL SDU size set to 159 bytes.

Test procedure

a)
The SS transmits an RLC  SDU of size 320 bytes. The SS polls the receiver for status in the last RLC PDU sent.

b)
The SS checks the length indicator sizes and values of the RLC PDUs returned on the uplink, and checks the length and content of the received RLC SDU.

c)
The SS may optionally release the radio bearer.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1

RB ESTABLISHMENT
See generic procedures

2
(
DOWNLINK RLC PDU
SDU 1

3
(
DOWNLINK RLC PDU
SDU 1

4
(
DOWNLINK RLC PDU
LI=0, poll and padding

5
(
UPLINK RLC PDU
No  Lis

6
(
UPLINK RLC PDU
(Poll) Check Lis and re-assembled SDU

6a
(
STATUS PDU
If piggy-backed status is not used in 6

7
(
STATUS PDU
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Optional step

7.2.3.9.5
Test requirements

The UE shall return two RLC PDUs. The first shall have no LIs. The second shall have an LI indicating that the SDU was one byte short of filling the previous PU, and an LI indicating that the remainder of the PDU contains padding.

The length of the received SDU should be 159 bytes, and the data content the same as the first 159 bytes of the transmitted SDU.

7.2.3.10
Segmentation / 15-bit Length Indicators / Reserved LI value

7.2.3.10.1
Definition

Tests the behaviour of the RLC when a PDU contains an invalid length indicator. 

This test applies to all UE.
7.2.3.10.2
Conformance requirement

Upon reception of an AMD PDU that contains Length Indicator value “111111111111100” or “111111111111101”:  PDUs with this coding will be discarded by this version of the protocol. 

Reference(s)

TS 25.322 Clause 9.2.2.8.

7.2.3.10.3
Test purpose

To test that PDUs with reserved length indicators are discarded by the receiving RLC.

7.2.3.10.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for AM 15-bit length indicator tests in Clause 7.2.3.1.

The following RLC parameter values are used in place of the values in Clause 7.2.3.1:

Downlink RLC



Timer_STATUS_periodic
200

These settings apply to both the uplink and downlink DTCH.

Test procedure

a)
The SS transmits two RLC  SDUs of size 240 bytes. In the second PDU, the SS sets the value of the LI to 111111111111100. In the fourth PDU for transmission, the SS sets the value of  the second (padding) LI to 111111111111101.

b)
The SS waits to receive a status report from the UE.

c)
The SS may optionally release the radio bearer.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1

RB ESTABLISHMENT
See generic procedures

2
(
DOWNLINK RLC PDU #0
SDU 1

3
(
DOWNLINK RLC PDU #1
SDU 1 + SDU 2, LI = 111111111111100

4
(
DOWNLINK RLC PDU #2
SDU 2

5
(
DOWNLINK RLC PDU #3
SDU 2 + poll, second  LI =111111111111101

6
(
STATUS PDU
Nack PDUs 1 and 3

7
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Optional step

7.2.3.10.5
Test requirements

The UE shall return a STATUS PDU indicating that PDUs with sequence numbers 1 and 3 were incorrectly received.

7.2.3.11
Segmentation / 15-bit Length Indicators / LI value > PDU size

7.2.3.11.1
Definition

Tests the behaviour of the RLC when a PDU contains an invalid length indicator. 

This test applies to all UE.
7.2.3.11.2
Conformance requirement

If the length indicator of a PDU has a value that is larger than the PDU size, the PDU shall be discarded and treated as a missing PDU.

Reference(s)

TS 25.322 Clause 11.3.4.5.

7.2.3.11.3
Test purpose

To test that PDUs with length indicators that point beyond the end of the PDU are discarded by the receiving RLC.

7.2.3.11.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for AM 15-bit length indicator tests in Clause 7.2.3.1.

These settings apply to both the uplink and downlink DTCH.

Test procedure

a)
The SS transmits three RLC  SDUs of size 230 bytes. All the SDUs are concatenated or segmented over successive RLC PDUs. In the third PDU for transmission, the SS sets value of the length indicator to be 161 (decimal).

b)
The SS checks the length indicator sizes and values of the RLC PDUs returned on the uplink, and checks the length and content of the received RLC SDUs.

c)
The SS may optionally release the radio bearer.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1

RB ESTABLISHMENT
See generic procedures

2
(
DOWNLINK RLC PDU #0
SDU 1

3
(
DOWNLINK RLC PDU #1
SDU 1 & SDU 2

4
(
DOWNLINK RLC PDU #2
SDU 2 & SDU 3, with bad LI

5
(
DOWNLINK RLC PDU #3
SDU 3

6
(
DOWNLINK RLC PDU #4
SDU 3, poll and padding

7
(
STATUS PDU
Nack PDU #2

8
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Optional step

7.2.3.11.5
Test requirements

The UE shall indicate that the PDU with sequence number 2 was not received correctly.

7.2.3.12
Correct use of Sequence Numbering

7.2.3.12.1
Definition

Peer RLC entities use sequence numbering to detect missing PDUs, and for flow control purposes. This test checks that in basic, normal operation, the sequence numbering is interpreted correctly and applied correctly by the UE RLC layer.

This test applies to all UE.
7.2.3.12.2
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 …; the sequence numbers cycle through the entire range: 0 through 212 – 1 for AM.

If the PDU is transmitted for the first time, the Sequence Number field shall be set equal to VT(S) and VT(S) shall be updated

Reference(s)

TS 25.322, Clauses 9.4 and 11.3.2.1.

7.2.3.12.3
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.

7.2.3.12.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for AM 7-bit length indicator tests in Clause 7.2.3.1.

The following RLC parameter values are used in place of the values in Clause 7.2.3.1:

Uplink RLC



Transmission window size
4096

Downlink RLC



Receiving window size 
4096

These settings apply to both the uplink and downlink DTCH.

The Radio Bearer is placed in loop-back mode 1 with the UL SDU size set to 31 bytes.

Test procedure

a)
The SS sends 2048 RLC SDUs to the UE, each of 31 bytes. The SS polls for status on each 128th RLC PDU transmitted

b)
The SS  checks the sequence numbers of the RLC PDUs it receives in the uplink

c)
The SS checks the content of the SDUs it receives from the UE.

d)
The SS may optionally release the radio bearer.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1

RB ESTABLISHMENT
See generic procedures

2
(
DOWNLINK RLC PDU #0


3
(
DOWNLINK RLC PDU #1




…
Transmission of DOWNLINK PDUs continues

4
(
UPLINK RLC PDU
SN should be set to 0

5
(
UPLINK RLC PDU
SN should be set to 1


(
…
Transfer of RLC PDUs continues to SN = 4 095

6
(
DOWNLINK RLC PDU #4095


7
(
DOWNLINK RLC PDU #0







8
(
UPLINK RLC PDU
SN should be set to 4095

9
(
UPLINK RLC PDU
SN should be set to 0

10
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Optional step

7.2.3.12.5
Test requirements

The first PDU received should have the SN field set to 0. The second PDU should have the SN field set to 1, and the 4 096th PDU should have the SN field set to 0.

The size and data content of the received SDUs shall match those of the transmitted SDUs.

7.2.3.13
Control of Transmit Window

7.2.3.13.1
Definition

This test is to check that the UE is able to correctly control its RLC transmission window. Correct operation of RLC windowing is critical for acknowledged mode operation.

This test applies to all UE.
7.2.3.13.2
Conformance requirement

The transmitter shall not transmit a new PU if VT(S) ( VT(MS).

Reference(s)

TS 25.322, Clause 9.4.

7.2.3.13.3
Test purpose

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

7.2.3.13.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for AM 7-bit length indicator tests in Clause 7.2.3.1.

The following RLC parameter values are used in place of the values in Clause 7.2.3.1:

Uplink RLC



Transmission window size
8

Downlink RLC



Missing PU Indicator
FALSE


Receiving window size
8

These settings apply to both the uplink and downlink DTCH.

The Radio Bearer is placed in loop-back mode 1 with the UL SDU size set to 15 bytes.

Test procedure

Let W be the size of the transmit window.

The length of all transmitted SDUs is set to 15 bytes.

a)
The SS transmits 3*W RLC SDUs to the UE, polling regularly.

b)
The SS checks the RLC SDUs received on the uplink, but does not reply to poll requests from the UE, or transmit STATUS PDUs for any other reason.

c)
After confirming that the UE has stopped transmitting RLC SDUs for at least (2*W*TTI) ms, the SS transmits a STATUS PDU acknowledging all the RLC PDUs received so far.

d)
The SS again checks the RLC SDUs received on the uplink, but does not reply to poll requests from the UE, or transmit further STATUS PDUs for any other reason.

e)
After confirming that the UE has again stopped transmitting RLC SDUs for at least (2*W*TTI) ms, the SS transmits a STATUS PDU acknowledging all the RLC PDUs received so far.

f)
The SS checks the RLC SDUs received on the uplink.

g)
The SS may optionally release the radio bearer.

NOTE: Window arithmetic is carried out modulo 4096.

The test procedure is run with the window transmit window size set to the default (8), and the repeated with the transmit window size set to 1536.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1

RB ESTABLISHMENT
See generic procedures

2
(
DOWNLINK RLC PDU
SDU 1

3
(
DOWNLINK RLC PDU
SDU 2

4
(
DOWNLINK RLC PDU
SDU 3

5
(
DOWNLINK RLC PDU
SDU 4

6
(
…
SS continues to transmit RLC SDUs



7
(
DOWNLINK RLC PDU
SDU 3W






8
(
UPLINK RLC PDU
SDU 1

9
(
UPLINK RLC PDU
SDU 2

10
(
…
SS continues to receive RLC SDUs



11
(
UPLINK RLC PDU
SDU W

12


No transmissions from UE



13
(
STATUS PDU


14
(
UPLINK RLC PDU
SDU W+1

15
(
UPLINK RLC PDU
SDU W+2

16
(
…
SS continues to receive RLC SDUs



17
(
UPLINK RLC PDU
SDU 2W

18


No transmissions from UE



19
(
STATUS PDU


20
(
UPLINK RLC PDU
SDU 2W+1

21
(
UPLINK RLC PDU
SDU 2W+2

22
(
…
SS continues to receive RLC SDUs



23
(
UPLINK RLC PDU
SDU 3W

24

RB RELEASE
Optional step

The UPLINK and DOWNLINK PDU flows may overlap, but are shown separate for clarity.

7.2.3.13.5
Test requirements

From steps 8 to 11, the SDU contents reassembled from the uplink shall match those of the first W transmitted SDUs.

At step 12 there shall be no further transmission on the uplink DTCH whilst the SS is waiting.

After step 13, the UE shall resume transmission of the next W SDUs. The contents of these SDUs shall match those of SDUs W+1 to 2*W sent on the downlink.

At step 18 there shall be no further transmission on the uplink DTCH whilst the SS is waiting.

After step 19, the UE shall resume transmission of the next W SDUs. The contents of these SDUs shall match those of SDUs 2*W+1 to 3*W sent on the downlink.

7.2.3.14
Control of Receive Window

7.2.3.14.1
Definition

This test is to check that the UE is able to correctly control its RLC receive window. Correct operation of RLC windowing is critical for acknowledged mode operation.

This test applies to all UE.
7.2.3.14.2
Conformance requirement

Upon reception of a PU with SN(VR(R) or SN(VR(MR) the receiver shall discard the PU.

Reference(s)

TS 25.32, Clause 11.3.4.2.

7.2.3.14.3
Test purpose
1.
To verify that the UE discards PUs with sequence numbers outside of the receive window.

7.2.3.14.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for AM 7-bit length indicator tests in Clause 7.2.3.1.

The following RLC parameter values are used in place of the values in Clause 7.2.3.1:

Uplink RLC



Transmission window size
8

Downlink RLC



Missing PU Indicator
FALSE


Receiving window size
8

These settings apply to both the uplink and downlink DTCH.

The Radio Bearer is placed in loop-back mode 1 with the UL SDU size set to 15 bytes.

Test procedure

Let W be the size of the receive window.

The length of all transmitted SDUs is set to 15 bytes.

a)
The SS transmits 2*W RLC SDUs to the UE, polling only on the last RLC PDU.

b)
The SS checks the RLC SDUs received on the uplink, and after receiving the STATUS PDU from the UE it transmits a further RLC SDU. The SS sets the sequence numbers for the associated RLC PDU above the top of the receive window, for example, 2*W+1.

c)
The SS transmits a further RLC SDU with the sequence number set to the value of the next sequence number within the receive window.

d)
The SS checks the RLC SDUs received on the uplink.

e)
The SS may optionally release the radio bearer.

This test case is run once for the default receive window size (8) and again with the receive window size set to 1536.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1

RB ESTABLISHMENT
See generic procedures

2
(
DOWNLINK RLC PDU
SDU 1

3
(
DOWNLINK RLC PDU
SDU 2

4
(
…
SS continues to transmit RLC SDUs



5
(
DOWNLINK RLC PDU
SDU 2W + Poll

6
(
STATUS PDU


7
(
UPLINK RLC PDU
SDU 1

8
(
UPLINK RLC PDU
SDU 2

9

…
UE continues to transmit RLC SDUs



10
(
UPLINK RLC PDU
SDU W

11
(
DOWNLINK RLC PDU
SDU 2W+1, SN = 2W+1

12
(
DOWNLINK RLC PDU
SDU 2W+2, SN = W+1






13
(
UPLINK RLC PDU
SDU 2W+2

14
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Optional step

The UPLINK and DOWNLINK PDU flows may overlap, but are shown separate for clarity.

7.2.3.14.5
Test requirements

The SS shall receive back SDUs 1 to W, and SDU 2*W + 2 only. No other SDUs shall be looped back.

7.2.3.15
Polling for status / Last PU in transmission queue

7.2.3.15.1
Definition

This case tests that the UE will poll for a status request on the last PU in its transmission queue when that mode is enabled. Incorrect operation of polling will cause degradation of service, or at worst service failure.

This test applies to all UE.
7.2.3.15.2
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.

Reference

25.322 Clause 11.3.2.1.1.

7.2.3.15.3
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.

7.2.3.15.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for AM 7-bit length indicator tests in Clause 7.2.3.1.

The following RLC parameter values are used in place of the values in Clause 7.2.3.1:

Uplink RLC
First run
Second run


Polling info





Timer_poll_prohibit
disabled
200



Last transmission PU poll 
TRUE
TRUE



Last retransmission PU poll
FALSE
FALSE

These settings apply to both the uplink and downlink DTCH.

The Radio Bearer is placed in loop-back mode 1 with the UL SDU size set to 31 bytes.

Test procedure

a)
The SS transmits an RLC SDU of length 63 bytes to the UE.

b)
The SS checks the uplink RLC PDUs for a poll for status flag.

c)
The SS may optionally release the radio bearer.

The test is repeated using the RLC parameters given in the Second run column of the configuration table for the initial conditions.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1

RB ESTABLISHMENT
See generic procedures

2
(
DOWNLINK RLC PDU
SDU 1

3
(
DOWNLINK RLC PDU
SDU 1

4
(
DOWNLINK RLC PDU
SDU 1

5
(
DOWNLINK RLC PDU
SDU 1 + Poll

6
(
STATUS PDU


7
(
UPLINK RLC PDU
SDU 1

8
(
UPLINK RLC PDU
SDU 1 + Poll

9

RB RELEASE
Optional step

7.2.3.15.5
Test requirements

The Poll bit shall be set in the RLC Header of the PDU returned in step 8.

7.2.3.16
Polling for status / Last PU in retransmission queue

7.2.3.16.1
Definition

This case tests that the UE will poll for a status request on the last PU in its retransmission queue when that mode is enabled. Incorrect operation of polling will cause degradation of service, or at worst service failure.

This test applies to all UE.
7.2.3.16.2
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) …

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

Reference

25.322 Clause 11.3.2.1.1.

7.2.3.16.3
Test purpose
1.
To verify that a poll is performed when only one PU is available for retransmission, 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 retransmission, and the poll prohibit timer is function is used, but inactive.

7.2.3.16.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for AM 7-bit length indicator tests in Clause 7.2.3.1.

The following RLC parameter values are used in place of the values in Clause 7.2.3.1:

Uplink RLC
First run
Second run


Polling info





Timer_poll_prohibit
disabled
200



Last transmission PU poll 
FALSE
FALSE



Last retransmission PU poll
TRUE
TRUE

These settings apply to both the uplink and downlink DTCH.

The Radio Bearer is placed in loop-back mode 1 with the UL SDU size set to 31 bytes.

Test procedure

a)
The SS transmits an RLC SDU of length 63 bytes to the UE.

b)
The SS checks the uplink RLC PDUs for a poll for status flag.

c)
The SS transmits a STATUS PDU negatively acknowledging the uplink RLC PDUs as missing.

d)
The SS waits for the RLC PDUs to be retransmitted and then checks the uplink RLC PDUs for a poll for status flag.

e)
The SS may optionally release the radio bearer.

The test is repeated using the RLC parameters given in the Second run column of the configuration table for the initial conditions.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1

RB ESTABLISHMENT
See generic procedures

2
(
DOWNLINK RLC PDU
SDU 1

3
(
DOWNLINK RLC PDU
SDU 1

4
(
DOWNLINK RLC PDU
SDU 1

5
(
DOWNLINK RLC PDU
SDU 1 + Poll

6
(
STATUS PDU


7
(
UPLINK RLC PDU
SDU 1

8
(
UPLINK RLC PDU
SDU 1

9
(
STATUS PDU
NAK: SN=0 and SN=1

10
…

Wait for retransmission

11
(
UPLINK RLC PDU
SDU 1

12
(
UPLINK RLC PDU
SDU 1 + Poll

13
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Optional step

7.2.3.16.5
Test requirements

The Poll bit shall be set in the RLC Header of the PDU returned in step 12.

7.2.3.17
Polling for status / Poll every Poll_PU PUs

7.2.3.17.1
Definition

This case tests that the UE will poll for a status request every Poll_PU PUs when that mode is enabled. Incorrect operation of polling will cause degradation of service, or at worst service failure.

This test applies to all UE.
7.2.3.17.2
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.

The Polling bit shall be set to 1 if … Every Poll_PU PU is used and when VT(PU)=Poll_PU

Reference

25.322 Clauses 9. 4, 9.6 and 11.3.2.1.1.

7.2.3.17.3
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.

7.2.3.17.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for AM 7-bit length indicator tests in Clause 7.2.3.1.

The following RLC parameter values are used in place of the values in Clause 7.2.3.1:

Uplink RLC



Polling info




Poll_PU
4



Last transmission PU poll 
FALSE



Last retransmission PU poll
FALSE

These settings apply to both the uplink and downlink DTCH.

The Radio Bearer is placed in loop-back mode 1 with the UL SDU size set to 15 bytes.

Test procedure

Let the value of Poll_PU be P

a)
The SS sends 2 * P + 2 RLC SDUs of size 15 bytes to the UE in PDUs with sequence numbers that are contiguous, starting from zero.

b)
The SS checks the sequence numbers and polling bits of the RLC SDUs returned on the uplink.

c)
The SS sends a STATUS PDU negatively acknowledging two RLC PDUs with a sequence numbers of already transmitted PDUs. The other PDUs are acknowledged as received correctly.

d)
The SS checks the sequence numbers and polling bits of the RLC SDUs returned on the uplink.

e)
The SS terminates the connection.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1
(
DOWNLINK RLC PDU
SDU 1

2
(
DOWNLINK RLC PDU
SDU 2

3
(
…
SS continues to transmit RLC SDUs



4
(
DOWNLINK RLC PDU
SDU 2P+2






5
(
UPLINK RLC PDU
SDU 1

6
(
UPLINK RLC PDU
SDU 2

7
(
…
SS continues to receive RLC SDUs



8
(
UPLINK RLC PDU
SDU P, Poll

9
(
STATUS PDU
NAK SN=0 and SN=1

10
(
UPLINK RLC PDU
SDU 1

11
(
UPLINK RLC PDU
SDU 2

12
(
UPLINK RLC PDU
SDU P+1

13
(
UPLINK RLC PDU
SDU P+2, Poll

14
(
…
SS continues to receive RLC SDUs



15
(
UPLINK RLC PDU
SDU 2*P+2, Poll

16

RB RELEASE
Optional step

The UPLINK and DOWNLINK PDU flows may overlap, but are shown separate for clarity.

7.2.3.17.5
Test requirements

The SS shall receive a poll for status in the RLC PDUs sent on the uplink in steps 8, 13 and 15 above.

7.2.3.18
Polling for status / Poll every Poll_SDU SDUs

7.2.3.18.1
Definition

This case tests that the UE will poll for a status request every Poll_SDU SDUs when that mode is enabled. Incorrect operation of polling will cause degradation of service, or at worst service failure.

This test applies to all UE.
7.2.3.18.2
Conformance requirement

The state variable VT(SDU) is used when the poll every Poll_SDU SDU function is used. It is incremented with 1 for each SDU that is transmitted. When it 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. The initial value of this variable is 0.

The Polling bit shall be set to 1 if … Every Poll_SDU is used and VT(SDU)=Poll_SDU and the PDU contains the last segment that SDU

Reference

25.322 Clauses 9. 4, 9.6 and 11.3.2.1.1.

7.2.3.18.3
Test purpose
1.
To verify that a poll is performed when VT(SDU) reaches Poll_ SDU.

2.
To verify that the poll is sent in the last PDU of the SDU.

7.2.3.18.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for AM 7-bit length indicator tests in Clause 7.2.3.1.

The following RLC parameter values are used in place of the values in Clause 7.2.3.1:

Uplink RLC



Polling info




Poll_SDU
1

These settings apply to both the uplink and downlink DTCH.

The Radio Bearer is placed in loop-back mode 1 with the UL SDU size set to 63 bytes.

Let the value of Poll_SDU be P.

a)
The SS sends 2 * P RLC SDUs of size 15 bytes to the UE in PDUs with sequence numbers that are contiguous, starting from zero.

b)
The SS checks the sequence numbers and polling bits of the RLC SDUs returned on the uplink.

c)
The SS terminates the connection.

The test is repeated with Poll_SDU set to 64.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1
(
DOWNLINK RLC PDU
SDU 1

2
(
DOWNLINK RLC PDU
SDU 2

3
(
…
SS continues to transmit RLC SDUs



4
(
DOWNLINK RLC PDU
SDU 2P






5
(
UPLINK RLC PDU
SDU 1 Expanded to 63 bytes by test function

6
(
UPLINK RLC PDU


7
(
…
SS continues to receive RLC SDUs



8
(
UPLINK RLC PDU
SDU P, Poll

9
(
STATUS PDU


10
(
UPLINK RLC PDU
SDU P+1 Expanded to 63 bytes by test function

11
(
UPLINK RLC PDU


12
(
…
SS continues to receive RLC SDUs



13
(
UPLINK RLC PDU
SDU 2P, Poll

14
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Optional step

The UPLINK and DOWNLINK PDU flows may overlap, but are shown separate for clarity.

7.2.3.18.5
Test requirements

The UE shall return uplink PDUs that contain polls for status in sequence numbers 4 * P – 1 and 8 * P – 1. No other PDUs should poll for status.

7.2.3.19
Polling for status / Timer triggered polling (Timer_Poll_Periodic)

7.2.3.19.1
Definition

This case tests that the UE will poll for a status request every Timer_Poll_Periodic ms when that mode is enabled. Incorrect operation of polling will cause degradation of service, or at worst service failure.

This test applies to all UE.
7.2.3.19.2
Conformance requirement

The timer is started when the RLC entity is created. Each time the timer expires a poll is transmitted (either by the transmission of a PDU which was not yet sent, or by a retransmission) and the timer is restarted. If there is no PU to be transmitted and all PUs have already been acknowledged, a poll shall not be transmitted and the timer shall only be restarted.

The Polling bit shall be set to 1 if … timer based polling is used and Timer_Poll_Periodic has expired.

Reference

25.322 Clauses 9.5 and 11.3.2.1.1.

7.2.3.19.3
Test purpose
1.
To verify that the UE polls the SS in the next PDU to be transmitted or retransmitted each time the Timer_Poll_Periodic timer expires.

2.
To verify that if there is no PU to be transmitted, and all the PUs have already been acknowledged, the timer is restarted, but no poll is sent..

7.2.3.19.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for AM 7-bit length indicator tests in Clause 7.2.3.1.

The following RLC parameter values are used in place of the values in Clause 7.2.3.1:

Uplink RLC
First run
Second run


Polling info





Timer_poll_periodic
100
2000

These settings apply to both the uplink and downlink DTCH.

The Radio Bearer is placed in loop-back mode 1 with the UL SDU size set to 15 bytes.

Test procedure

Let T be the value of Timer_Poll_Periodic

a)
The SS waits for at least 2*T ms before starting any transmissions, and monitors the uplink.

b)
The SS sends T * 0.1 RLC SDUs of size 15 bytes to the UE.

c)
The SS waits for the first PDU to be received with the P bit set, records the arrival time (T1) and responds with a STATUS PDU normally.

d)
The SS waits for the reception of the next PDU with the P bit set, records the arrival time (T2), and then transmits a STATUS PDU reporting that none of the unacknowledged PDUs were correctly received.

e)
The SS waits for the  next PDU received with the P bit set, and records the arrival time (T3).

f)
The SS waits for the reception of the next PDU with the P bit set and records the arrival time (T4).

g)
The SS may optionally release the radio bearer.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1
(
DOWNLINK RLC PDU
SDU 1

2
(
…
SS continues to transmit RLC SDUs



3
(
DOWNLINK RLC PDU
SDU 0.1T

4
(
UPLINK RLC PDU
SDU 1

5
(
UPLINK RLC PDU
SDU 2

6
(
…
SS continues to receive RLC PDUs



7
(
UPLINK RLC PDU
SN = ceil(T/TTI), Poll: Note T1

8
(
STATUS PDU
ACK SN 0 to SN ceil(T/TTI)

9
(
UPLINK RLC PDU
SN = ceil(T/TTI)+1

10
(
…
SS continues to receive RLC PDUs



11
(
UPLINK RLC PDU
SN = ceil(2T/TTI), Poll: Note T2

12
(
STATUS PDU
NAK SN ceil(T/TTI)+1 to SN ceil(2T/TTI)

13
(
UPLINK RLC PDU
PDUs including some retransmissions

14
(
UPLINK RLC PDU


15
(
…
SS continues to receive RLC PDUs



16
(
UPLINK RLC PDU
Poll: Note T3

17
(
STATUS PDU
Normal

18
(
…
SS continues to receive RLC PDUs



19
(
UPLINK RLC PDU
Poll: Note T4

20
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Optional step

The UPLINK and DOWNLINK PDU flows may overlap, but are shown separate for clarity.

7.2.3.19.5
Test requirements

Time T2 – T1 should be T ( TTI ms.

Time T4 – T3 should be T ( TTI ms.

7.2.3.20
Polling for status / Polling on Poll_Window% of transmission window

7.2.3.20.1
Definition

This case tests that the UE will poll for a status request every Timer_Poll_Periodic ms when that mode is enabled. Incorrect operation of polling will cause degradation of service, or at worst service failure.

This test applies to all UE.
7.2.3.20.2
Conformance requirement

The Polling bit shall be set to 1 if … Poll_Window% of transmission window is used, and:
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Reference

25.322 Clause 11.3.2.1.1.

7.2.3.20.3
Test purpose
1.
To verify that the UE polls the SS once the window based polling equation is satisfied.

7.2.3.20.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for AM 7-bit length indicator tests in Clause 7.2.3.1.

The following RLC parameter values are used in place of the values in Clause 7.2.3.1:

Uplink RLC



Polling info




Poll_Window
50


Transmission window size
8

Downlink RLC



Receiving window size
8

These settings apply to both the uplink and downlink DTCH.

The Radio Bearer is placed in loop-back mode 1 with the UL SDU size set to 15 bytes.

Test procedure

Let W be the size of the transmission window.

a)
The SS transmits (W/2) + 2 RLC SDUs of size 15 bytes.

b)
The SS checks the sequence number of the first uplink PDU to be received with the P bit set.

c)
The SS sends another RLC SDU of size 15 bytes.

d)
The SS checks the sequence number of the next uplink PDU to be received with the P bit set.

e)
The SS sends a STATUS PDU acknowledging the first two RLC PDUs received, followed by two further RLC SDUs.

f)
The SS checks the sequence number of the next uplink PDU to be received with the P bit set

g)
The SS may optionally release the radio bearer

Expected sequence

Step
Direction
Message
Comments


UE
SS



1
(
DOWNLINK RLC PDU
SDU 1

2
(
…
SS continues to transmit RLC SDUs



3
(
DOWNLINK RLC PDU
SDU W/2

4
(
UPLINK RLC PDU
SDU 1

5
(
UPLINK RLC PDU
SDU 2

6
(
…
SS continues to receive RLC PDUs



7
(
UPLINK RLC PDU
SN = W/2+1, Poll

3
(
DOWNLINK RLC PDU


9
(
UPLINK RLC PDU
SN = W/2+2, Poll

8
(
STATUS PDU
ACK SN 0 to 3

3
(
DOWNLINK RLC PDU


3
(
DOWNLINK RLC PDU


11
(
UPLINK RLC PDU
SN = W/2+3

11
(
UPLINK RLC PDU
SN = W/2+4, Poll

20
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Optional step

The UPLINK and DOWNLINK PDU flows may overlap, but are shown separate for clarity.

7.2.3.20.5
Test requirements

The SS shall receive RLC PDUs with the P bit set in PDUs with sequence numbers of 5, 6 and 8. No other PDUs should have their P bits set.

7.2.3.21
Polling for status / Operation of Timer_Poll timer / Timer expiry

7.2.3.21.1
Definition

This case tests that the UE will retransmit a poll for status if it does not receive a STATUS PDU  within Timer_Poll ms after a poll for status is transmitted. Incorrect operation of polling will cause degradation of service, or possible service failure.

This test applies to all UE.

7.2.3.21.2
Conformance requirement

This timer is started when the transmitting side sends a poll to the peer entity. The timer is stopped when receiving a STATUS PDU that contains an acknowledgement or negative acknowledgement of the AMD PDU that triggered the timer.

If the timer expires and no STATUS PDU containing an acknowledgement or negative acknowledgement of the AMD PDU that triggered the timer 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 there is no PU to be transmitted and all PUs have already been acknowledged, the receiver shall not be polled.

If a new poll is sent when the timer is running it is restarted 

The Polling bit shall be set to 1 if … Poll timer is used and timer Timer_Poll has expired

Reference

25.322 Clause 9.5 and 11.3.2.1.1.

7.2.3.21.3
Test purpose
1.
To verify that if the timer expires and no STATUS PDU containing an acknowledgement or negative acknowledgement of the AMD PDU that triggered the timer has been received, the receiver is polled once more.

7.2.3.21.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for AM 7-bit length indicator tests in Clause 7.2.3.1.

The following RLC parameter values are used in place of the values in Clause 7.2.3.1:

Uplink RLC
First run
Second run


Polling info





Timer_poll
500
1000



Timer_Poll_Periodic
2000
2000

These settings apply to both the uplink and downlink DTCH.

The Radio Bearer is placed in loop-back mode 1 with the UL SDU size set to 15 bytes.

Test procedure

Let T be the value of the Timer_Poll_Periodic timer.

a)
The SS transmits at least 2 * T / TTI SDUs of size 15 bytes..

b)
The SS receives PDUs from the UE, and notes the time on receiving the first PU with the P bit set, but does not respond. This time will be recorded as T1.
c)
The SS continues to receive PDUs from the UE and notes the time on receipt of the next PU with the P bit set. This time will be recorded as T2.

d)
The SS may optionally release the radio bearer

The test case is run once for each set of initial RLC parameters.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1
(
DOWNLINK RLC PDU
SDU 1

2
(
…
SS continues to transmit RLC SDUs



3
(
DOWNLINK RLC PDU
SDU ceil(2T/TTI)

4
(
UPLINK RLC PDU
SDU 1

5
(
UPLINK RLC PDU
SDU 2

6
(
…
SS continues to receive RLC PDUs



7
(
UPLINK RLC PDU
SN = ceil(T/TTI), Poll: Note T1

8
(
UPLINK RLC PDU
SN = ceil(T/TTI)+1

9
(
…
SS continues to receive RLC PDUs



10
(
UPLINK RLC PDU
Poll: Note T2

11

RB RELEASE
Optional step

The UPLINK and DOWNLINK PDU flows may overlap, but are shown separate for clarity.

7.2.3.21.5
Test requirements

For the first run, the measured time T2 – T1 should be 500 ( 40 ms (TTI = 40 ms).

For the second run, the measured time T2 – T1 should be 1000 ( 40 ms.

7.2.3.22
Polling for status / Operation of Timer_Poll timer / Stopping Timer_Poll timer

7.2.3.22.1
Definition

This case tests that the UE will stop the Timer_Poll timer if it receives a STATUS PDU  within Timer_Poll ms after a poll for status is transmitted. Incorrect operation of polling will cause degradation of service, or possible service failure.

This test applies to all UE.

7.2.3.22.2
Conformance requirement

This timer is started when the transmitting side sends a poll to the peer entity. The timer is stopped when receiving a STATUS PDU that contains an acknowledgement or negative acknowledgement of the AMD PDU that triggered the timer.

If the timer expires and no STATUS PDU containing an acknowledgement or negative acknowledgement of the AMD PDU that triggered the timer 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 there is no PU to be transmitted and all PUs have already been acknowledged, the receiver shall not be polled.

If a new poll is sent when the timer is running it is restarted 

Reference

25.322 Clause 9.5.

7.2.3.22.3
Test purpose
1.
To verify that the timer is stopped when receiving a STATUS PDU that contains an acknowledgement or negative acknowledgement of the AMD PDU that triggered the timer.

7.2.3.22.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for AM 7-bit length indicator tests in Clause 7.2.3.1.

The following RLC parameter values are used in place of the values in Clause 7.2.3.1:

Uplink RLC
First run
Second run


Polling info





Timer_poll
500
1000



Timer_Poll_Periodic
2000
2000

These settings apply to both the uplink and downlink DTCH.

The Radio Bearer is placed in loop-back mode 1 with the UL SDU size set to 15 bytes.

Test procedure

Let T be the value of the Timer_Poll_Periodic timer.

a)
The SS transmits at least 2 * T / TTI SDUs of size 15 bytes.

b)
The SS receives PDUs from the UE, and notes the time on receiving the first PDU with the P bit set. This time will be recorded as T1.
c)
The SS sends a STATUS PDU acknowledging all the PDUs up to and including the PDU carrying the poll request.

d)
The SS continues to receive PDUs from the UE and notes the time on receipt of the next PU with the P bit set. This time will be recorded as T2.

e)
The SS may optionally release the radio bearer

Expected sequence

Step
Direction
Message
Comments


UE
SS



1
(
DOWNLINK RLC PDU
SDU 1

2
(
…
SS continues to transmit RLC SDUs



3
(
DOWNLINK RLC PDU
SDU ceil(2T/TTI)

4
(
UPLINK RLC PDU
SDU 1

5
(
UPLINK RLC PDU
SDU 2

6
(
…
SS continues to receive RLC PDUs



7
(
UPLINK RLC PDU
SN = ceil(T/TTI), Poll: Note T1

8
(
STATUS PDU
ACK SN 0 to SN ceil(T/TTI)

9
(
UPLINK RLC PDU
SN = ceil(T/TTI)+1

10
(
…
SS continues to receive RLC PDUs



11
(
UPLINK RLC PDU
SN = ceil(2T/TTI), Poll: Note T2

12

RB RELEASE
Optional step

The UPLINK and DOWNLINK PDU flows may overlap, but are shown separate for clarity.

7.2.3.22.5
Test requirements

For both execution runs, the measured time T2 – T1 should be 2000 ( 40 ms (TTI = 40ms).

7.2.3.23
Polling for status / Operation of Timer_Poll timer / Restart of the Timer_Poll timer

7.2.3.23.1
Definition

This case tests that the UE will restart the Timer_Poll timer if another poll request is transmitted whilst the timer is running. Incorrect operation of polling will cause degradation of service, or possible service failure.

This test applies to all UE.

7.2.3.23.2
Conformance requirement

This timer is started when the transmitting side sends a poll to the peer entity. The timer is stopped when receiving a STATUS PDU that contains an acknowledgement or negative acknowledgement of the AMD PDU that triggered the timer.

If the timer expires and no STATUS PDU containing an acknowledgement or negative acknowledgement of the AMD PDU that triggered the timer 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 there is no PU to be transmitted and all PUs have already been acknowledged, the receiver shall not be polled.

If a new poll is sent when the timer is running it is restarted 

Reference

25.322 Clause 9.5.

7.2.3.23.3
Test purpose
1.
To verify that if a new poll is sent when the timer is running it is restarted.

7.2.3.23.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for AM 7-bit length indicator tests in Clause 7.2.3.1.

The following RLC parameter values are used in place of the values in Clause 7.2.3.1:

Uplink RLC



Polling info




Timer_poll
500



Poll_PU
10



Poll_SDU
12

These settings apply to both the uplink and downlink DTCH.

The Radio Bearer is placed in loop-back mode 1 with the UL SDU size set to 15 bytes.

Test procedure

Let T be the value of the Timer_Poll timer.

a)
The SS starts transmission of at least Poll_SDU + ceil(T / TTI) SDUs of size 15 bytes.

b)
Whilst transmitting, the SS receives PDUs from the UE, and notes the time on receiving the second PDU with the P bit set. This time will be recorded as T1.
c)
The SS sends a STATUS PDU acknowledging all the PDUs up to, but not including the PDU carrying the poll request.

d)
The SS continues to receive PDUs from the UE and notes the time on receipt of the next PU with the P bit set. This time will be recorded as T2.

e)
The SS may optionally release the radio bearer

Expected sequence

Step
Direction
Message
Comments


UE
SS



1
(
DOWNLINK RLC PDU
SDU 1

2
(
…
SS continues to transmit RLC SDUs



3
(
DOWNLINK RLC PDU
SDU (Poll_SDU + ceil(T / TTI))

4
(
UPLINK RLC PDU
SDU 1

5
(
UPLINK RLC PDU
SDU 2

6
(
…
SS continues to receive RLC PDUs



7
(
UPLINK RLC PDU
SN = poll_PU - 1, Poll, Timer_Poll started

8
(
…
SS continues to receive RLC PDUs



9
(
UPLINK RLC PDU
SN = poll_SDU - 1, Poll, Timer_Poll restarted: Note T1

10
(
STATUS PDU
ACK SN 0 to SN = poll_SDU - 2

11
(
UPLINK RLC PDU
SN = poll_SDU

12
(
…
SS continues to receive RLC PDUs



13
(
UPLINK RLC PDU
SN = poll_SDU + ceil(T/TTI), Poll: Note T2

14

RB RELEASE
Optional step

The UPLINK and DOWNLINK PDU flows may overlap, but are shown separate for clarity.

7.2.3.23.5
Test requirements

The measured time T2 – T1 should be 500 ( 40 ms (TTI = 40ms).

7.2.3.24
Polling for status / Operation of timer Timer_Poll_Prohibit

7.2.3.24.1
Definition

This case tests that the UE will not send a poll request within Timer_Poll_Prohibit ms of a previous poll request when this mode of operation is enabled. Incorrect operation of polling will cause degradation of service, or possible service failure.

This test applies to all UE.

7.2.3.24.2
Conformance requirement

This timer is used to prohibit transmission of polls within a certain period. A poll shall be delayed until the timer expires if a poll is triggered when the timer is active. Only one poll shall be transmitted when the timer expires even if several polls were triggered when the timer was active. If there is no PU to be transmitted and all PUs have already been acknowledged, a poll shall not be transmitted. This timer will not be stopped by a STATUS PDU. The value of the timer is signalled by RRC.

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 (the different triggers are described in 9.7.4).

Reference

25.322 Clauses 9.5 and 11.3.2.1.1.

7.2.3.24.3
Test purpose
1.
To verify that no poll is transmitted if one or several polls are triggered when the Timer_Poll_Prohibit timer is active and has not expired.

7.2.3.24.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for AM 7-bit length indicator tests in Clause 7.2.3.1.

The following RLC parameter values are used in place of the values in Clause 7.2.3.1:

Uplink RLC



Polling info




Timer_poll_prohibit
500



Poll_PU
10



Poll_SDU
12



Poll_Window
50


Transmission window size
32

Downlink RLC



Receiving window size
32

These settings apply to both the uplink and downlink DTCH.

The Radio Bearer is placed in loop-back mode 1 with the UL SDU size set to 15 bytes.

Test procedure

Let T be the value of the Timer_Poll_Prohibit timer.

a)
The SS starts transmission of at least (Transmission Window Size / 2) + ceil(T / TTI) SDUs of size 15 bytes.

b)
Whilst transmitting, the SS receives PDUs from the UE, and notes the time on receiving the first PDU with the P bit set. This time will be recorded as T1.
c)
The SS does not respond to the poll request.

d)
The SS continues to receive PDUs from the UE and notes the time on receipt of the next PU with the P bit set. This time will be recorded as T2.

e)
The SS may optionally release the radio bearer

Expected sequence

Step
Direction
Message
Comments


UE
SS



1
(
DOWNLINK RLC PDU
SDU 1

2
(
…
SS continues to transmit RLC SDUs



3
(
DOWNLINK RLC PDU
SDU Poll_PU

4
(
UPLINK RLC PDU
SDU 1

5
(
UPLINK RLC PDU
SDU 2

6
(
…
SS continues to receive RLC PDUs



7
(
UPLINK RLC PDU
SN = Poll_PU - 1, Poll: Note T1

8
(
…
SS continues to receive RLC PDUs



9
(
UPLINK RLC PDU
SN = poll_SDU - 1, No Poll

10
(
UPLINK RLC PDU
SN = (Transmission Window Size / 2) – 1, No Poll

11
(
…
SS continues to receive RLC PDUs



12
(
UPLINK RLC PDU
SN = poll_PU + ceil(T/TTI), Poll: Note T2

13

RB RELEASE
Optional step

The UPLINK and DOWNLINK PDU flows may overlap, but are shown separate for clarity.

7.2.3.24.5
Test requirements

The measured time T2 – T1 should be 500 ( 40 ms (TTI = 40ms).

7.2.3.25
Receiver Status Triggers / Detection of missing PUs

7.2.3.25.1
Definition

This case tests that the UE transmits a status report whenever it detects that a PU is missing, if this mode of operation is enabled. Incorrect operation of status reporting will cause degradation of service, or possible service failure.

This test applies to all UE.

7.2.3.25.2
Conformance requirement

The receiver in any of following cases initiates this procedure … Detection of missing PUs is used and a missing PU is detected.

Reference

25.322 Clause 11.5.2.

7.2.3.25.3
Test purpose
1.
To verify that a status report is transmitted if there are one or more missing PUs..

7.2.3.25.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for AM 7-bit length indicator tests in Clause 7.2.3.1.

These settings apply to both the uplink and downlink DTCH.

Test procedure

a)
The SS transmits 7 SDUs, each of size 15 bytes, in PDUs with consecutive sequence numbers starting from 0, followed by 5 SDUs in PDUs with consecutive sequence numbers starting from 8, followed by an SDU in a PDU with a sequence number of 15.

b)
While transmitting, the SS monitors the uplink for STATUS PDUs.

c)
The SS may optionally release the radio bearer

Expected sequence

Step
Direction
Message
Comments


UE
SS



1
(
DOWNLINK RLC PDU
SN = 0

2
(
…
SS continues to transmit RLC SDUs



3
(
DOWNLINK RLC PDU
SN = 6

4
(
DOWNLINK RLC PDU
SN = 8

5
(
STATUS PDU


6
(
DOWNLINK RLC PDU


7
(
…
SS continues to receive RLC PDUs



8
(
DOWNLINK RLC PDU
SN = 12

9
(
DOWNLINK RLC PDU
SN = 15

10
(
STATUS PDU


11

RB RELEASE
Optional step

7.2.3.25.5
Test requirements

A STATUS PDU should be received from the UE after step 4, indicating that the PDU with sequence number 7 was missing.

A STATUS PDU should be received from the UE after step 9, indicating that the PDUs with sequence numbers 13 and 14 were missing.

7.2.3.26
Receiver Status Triggers / Operation of timer Timer_Status_Periodic

7.2.3.26.1
Definition

This case tests that the UE transmits a status report every Timer_Status_Periodic ms when this mode of operation is enabled. Incorrect operation of status reporting will cause degradation of service, or possible service failure.

This test applies to all UE.

7.2.3.26.2
Conformance requirement

This timer is only used when timer based status report sending is used. The timer is started when the RLC entity is created. Each time the timer expires a status report is transmitted and the timer is restarted. The value of the timer is signalled by RRC.

The receiver in any of following cases initiates this procedure … The timer based STATUS transfer is used and the timer Timer_Status_Periodic has expired.

Reference

25.322 Clauses 9.5, 9.7.2 and 11.5.2.

7.2.3.26.3
Test purpose
1.
To verify that a status report is transmitted each time the Timer_Status_Periodic timer expires.

7.2.3.26.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for AM 7-bit length indicator tests in Clause 7.2.3.1.

The following RLC parameter values are used in place of the values in Clause 7.2.3.1:

Downlink RLC



Timer_STATUS_periodic
100

These settings apply to both the uplink and downlink DTCH.

Test procedure

Let T be the value of the Timer_STATUS_periodic timer.

a)
The SS starts transmission of at least ceil(2 * T / TTI) SDUs of size 15 bytes.

b)
The SS waits to receive a STATUS PDU and notes the time. This time will be recorded as T1..
c)
The SS waits to receive a second STATUS PDU and notes the time. This time will be recorded as T2
d)
The SS may optionally release the radio bearer

Expected sequence

Step
Direction
Message
Comments


UE
SS



1
(
DOWNLINK RLC PDU
SDU 1

2
(
…
SS continues to transmit RLC SDUs



3
(
DOWNLINK RLC PDU
SDU ceil(T/TTI)-1

4
(
STATUS PDU
Note T1

5
(
DOWNLINK RLC PDU


6
(
…
SS continues to receive RLC PDUs



7
(
DOWNLINK RLC PDU
SDU ceil(2T/TTI)-1

8
(
STATUS PDU
Note T2

9

RB RELEASE
Optional step

7.2.3.26.5
Test requirements

The measured time T2 – T1 should be 100 ( 40 ms (TTI = 40ms).

7.2.3.27
Receiver Status Triggers / Operation of timer Timer_Status_Prohibit

7.2.3.27.1
Definition

This case tests that the UE transmits a status report every Timer_Status_Prohibit ms when this mode of operation is enabled. Incorrect operation of status reporting will cause degradation of service, or possible service failure.

This test applies to all UE.

7.2.3.27.2
Conformance requirement

If any of following conditions are fulfilled the sending of the status report shall be delayed, even if any of the conditions above are fulfilled:

1)
STATUS prohibit is used and the timer Timer_Status_Prohibit is active.


The status report shall be transmitted after the Timer_Status_Prohibit has expired. The receiver shall send only one status report, even if there are several triggers when the timer is running.

Reference

25.322 Clause 11.5.2.

7.2.3.27.3
Test purpose
1.
To verify that a status report is not transmitted while the Timer_Status_Prohibit timer is active.

2.
To verify that only one status report is sent on the expiry of the Timer_Status_Prohibit timer if several triggers occur while it is active.

7.2.3.27.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for AM 7-bit length indicator tests in Clause 7.2.3.1.

The following RLC parameter values are used in place of the values in Clause 7.2.3.1:

Downlink RLC



Timer_Status_Prohibit
500


Timer_STATUS_periodic
200

These settings apply to both the uplink and downlink DTCH.

The Radio Bearer is placed in loop-back mode 1 with the UL SDU size set to 15 bytes.

Test procedure

Let Tpro be the value of the Timer_Status_Prohibit timer, and Tper be the value of the Timer_Status_Periodic timer.

a)
The SS starts transmission of at least ceil(2 * Tpro / TTI) + ceil(Tper/TTI) SDUs of size 15 bytes.

b)
Whilst transmitting, the SS monitors the uplink for a STATUS PDU and notes the time. This time will be recorded as T1.

c)
The SS sets the P bit in a downlink PDU transmitted within the next floor(Tpro/TTI) PDUs.

d)
The SS waits to receive a second STATUS PDU and notes the time. This time will be recorded as T2
e)
The SS may optionally release the radio bearer

Expected sequence

Step
Direction
Message
Comments


UE
SS



1
(
DOWNLINK RLC PDU
SDU 1

2
(
…
SS continues to transmit RLC SDUs



3
(
DOWNLINK RLC PDU
SDU ceil(Tper/TTI)

4
(
STATUS PDU
Note T1

5
(
DOWNLINK RLC PDU
Poll

6
(
…
SS continues to receive RLC PDUs



7
(
DOWNLINK RLC PDU
SDU ceil(Tpro / TTI) + ceil(Tper/TTI)

8
(
STATUS PDU
Note T2

9

RB RELEASE
Optional step

7.2.3.27.5
Test requirements

The measured time T2 – T1 should be 500 ( 40 ms (TTI = 40ms).

7.2.3.28
Timer based discard, with explicit signalling / Expiry of Timer_Discard

7.2.3.28.1
Definition

This case tests that when the transmission of an SDU exceeds a time limit, the SDU is discarded by the sender, and the discard is signalled to the receiver. SDU discard is used to keep network delays within limits, and incorrect operation will effect the quality of service.
7.2.3.28.2
Conformance requirement

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.

This status report is sent even if the 'STATUS prohibit' is used and the timer 'Timer_Status_Prohibit' is active.

The STATUS PDUs have higher priority than data PDUs.

The sender shall start timer Timer_MRW. If a new SDU discard procedure is triggered when Timer_MRW is running, no new MRW SUFIs should be sent before the STATUS PDU is received indicating the appropriate value of VR(R). 

If Timer_MRW expires before a STATUS PDU is received indicating a value of VR(R) greater or equal to the MRW parameter then the STATUS(MRW) shall be retransmitted, VT(MRW) is incremented by one and Timer_MRW restarted. MRW SUFI should be exactly the same as previously transmitted even though some new SDUs would have been discarded during the running of the Timer_MRW.

If the number of retransmission of a MRW command (i.e. VT(MRW)) reaches MaxMRW, an error indication shall be passed to RRC and RESET procedure should be performed.
Reference

25.322 Clauses 9.7.3.1, 11.6.2, 11.6.5 and 11.6.6.2.

7.2.3.28.3
Test purpose
1.
To verify that if the transmission time for an SDU exceeds Timer_Discard, the SDU is discarded in the transmitter and the MRW procedure is invoked.

2.
To verify that the MRW procedure status report is sent even if the 'STATUS prohibit' is used and the timer 'Timer_Status_Prohibit' is active.

7.2.3.28.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for AM 7-bit length indicator tests in Clause 7.2.3.1.

The following RLC parameter values are used in place of the values in Clause 7.2.3.1:

Uplink RLC


  Transmission RLC discard



Timer based with explicit signalling




Timer_MRW
500



Timer_Discard
1



MaxMRW
1


Polling info




Timer_poll_periodic
100

Downlink RLC



Timer_Status_Prohibit
1000


Timer_STATUS_periodic
100

These settings apply to both the uplink and downlink DTCH.

The Radio Bearer is placed in loop-back mode 1 with the UL SDU size set to 55 bytes.

Test procedure

a)
The SS sends at least 2 RLC SDUs of size 15 bytes.

b)
Whilst transmitting, the SS notes the time that the first RLC PDU is received on the uplink. This time will be recorded as T1.

c)
The SS checks the RLC PDUs received on the uplink and responds to all poll requests with a STATUS PDU, negatively acknowledging the RLC PDU with sequence number 0, and positively acknowledging all other RLC PDUs received. 

d)
After a delay of 0.6 seconds from transmitting the last RLC SDU, the SS sends a further RLC SDU of size 15 bytes.

e)
The SS monitors received STATUS PDUs for the presence of a MRW SUFI, noting the time it was received. This time will be recorded as T2.

f)
The SS checks any RLC SDUs reassembled from the uplink.

g)
The SS may optionally release the radio bearer

Expected sequence

Step
Direction
Message
Comments


UE
SS



1
(
DOWNLINK RLC PDU
SDU 1

2
(
DOWNLINK RLC PDU
SDU 2

3
(
…
SS continues to send RLC PDUs



4
(
UPLINK RLC PDU
SDU 1

5
(
…
SS continues to receive RLC PDUs



6
(
UPLINK RLC PDU
Poll

7
(
STATUS PDU
NAK SN=0

8
(
…
SS continues to receive RLC PDUs



9
(
UPLINK RLC PDU
Poll

10
(
STATUS PDU
NAK SN=0

11
(
DOWNLINK RLC PDU
SDU 3

12
(
…
SS continues to receive RLC PDUs



13
(
STATUS PDU
MRW Command: Note T2

14

RB RELEASE
Optional step

7.2.3.28.5
Test requirements

The measured time T2 – T1 should be 1000 ( 40 ms (TTI = 40ms). The STATUS PDU shall contain MRW SUFIs indicating that the first four PDUs should be discarded, and that the data indicated in the fifth PDU by the first LI should also be discarded.

7.2.3.29
Timer based discard, with explicit signalling / Failure of MRW procedure

7.2.3.29.1
Definition

This case tests that if a failure occurs during the signalling of an SDU discard to the receiver, the retransmission protocol operates correctly. SDU discard is used to keep network delays within limits, and incorrect operation will effect the quality of service.
7.2.3.29.2
Conformance requirement

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.

This status report is sent even if the 'STATUS prohibit' is used and the timer 'Timer_Status_Prohibit' is active.

The STATUS PDUs have higher priority than data PDUs.

The sender shall start timer Timer_MRW. If a new SDU discard procedure is triggered when Timer_MRW is running, no new MRW SUFIs should be sent before the STATUS PDU is received indicating the appropriate value of VR(R). 

If Timer_MRW expires before a STATUS PDU is received indicating a value of VR(R) greater or equal to the MRW parameter then the STATUS(MRW) shall be retransmitted, VT(MRW) is incremented by one and Timer_MRW restarted. MRW SUFI should be exactly the same as previously transmitted even though some new SDUs would have been discarded during the running of the Timer_MRW.

If the number of retransmission of a MRW command (i.e. VT(MRW)) reaches MaxMRW, an error indication shall be passed to RRC and RESET procedure should be performed.
Reference

25.322 Clauses 9.7.3.1, 11.6.2, 11.6.5 and 11.6.6.2.

7.2.3.29.3
Test purpose
1.
To verify that when Timer_MRW expires before a STATUS PDU is received indicating a value of VR(R) greater or equal to the MRW parameter then the STATUS(MRW) is retransmitted, VT(MRW) is incremented by one and Timer_MRW is restarted.

2.
To verify that if a new SDU discard procedure is triggered when Timer_MRW is running, no new MRW SUFIs are sent before the STATUS PDU is received indicating the appropriate value of VR(R).

3.
To verify that when the number of retransmissions of a MRW command reaches MaxMRW, an error indication is passed to RRC and RESET procedure is initiated.
7.2.3.29.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for AM 7-bit length indicator tests in Clause 7.2.3.1.

The following RLC parameter values are used in place of the values in Clause 7.2.3.1:

Uplink RLC


  Transmission RLC discard



Timer based with explicit signalling




Timer_MRW
500



Timer_Discard
0.5



MaxMRW
4


Polling info




Poll_PU
2

These settings apply to both the uplink and downlink DTCH.

The Radio Bearer is placed in loop-back mode 1 with the UL SDU size set to 31 bytes.

Test procedure

a)
The SS sends 4 RLC SDUs of size 31 bytes.

b)
The SS checks the RLC PDUs received on the uplink and responds to all poll requests as follows: While the VR(H) is 4 or less, with a STATUS PDU, negatively acknowledging the RLC PDU with sequence number 0, and positively acknowledging all other RLC PDUs received. While the VR(H) is greater than 4, a STATUS PDU negatively acknowledging RLC PDUs with sequence numbers 0 and 4, and positively acknowledging all others.

c)
The SS monitors received STATUS PDUs for the presence of an MRW SUFI, noting the time it was received. This time will be recorded as T1.

d)
The SS makes no response, but monitors for the next STATUS PDU containing an MRW SUFI, noting the time it was received. This time will be recorded as T2.

e)
The SS sends a STATUS PDU indicating the discard of SDU 1 moving VR(R) to 4.

f)
The SS monitors for further STATUS PDUs containing an MRW SUFI, or for a RESET PDU. The SS records the number of STATUS PDUs it received with MRW SUFI before it received the RESET PDU.

g)
The SS checks any RLC SDUs reassembled from the uplink.

h)
The SS may optionally release the radio bearer

Expected sequence

Step
Direction
Message
Comments


UE
SS



1
(
DOWNLINK RLC PDU
SDU 1

2
(
DOWNLINK RLC PDU
SDU 1

3
(
DOWNLINK RLC PDU
SDU 2

4
(
…
SS continues to send RLC PDUs



5
(
DOWNLINK RLC PDU
SDU 4

6
(
UPLINK RLC PDU
SDU 1

7
(
…
SS continues to receive RLC PDUs



8
(
UPLINK RLC PDU
Poll

9
(
STATUS PDU
NAK SN=0

10
(
…
SS continues to receive RLC PDUs



11
(
UPLINK RLC PDU
Poll

12
(
STATUS PDU
NAK SN=0, 4

13
(
…
SS continues to receive RLC PDUs



14
(
STATUS PDU
MRW Command: Note T1

15
(
STATUS PDU
MRW Command: Note T2

16
(
STATUS PDU
VR(R) = 4

17
(
STATUS PDU
MRW Command, discard SDU 3

 18
(
STATUS PDU
MRW Command

19
(
STATUS PDU
MRW Command

20
(
STATUS PDU
MRW Command

21
(
RESET PDU


22

RB RELEASE
Optional step

The UPLINK and DOWNLINK PDU flows may overlap, but are shown separate for clarity.

7.2.3.29.5
Test requirements

The measured time T2 – T1 should be 500 ( 40 ms (TTI = 40ms).

After step 16, the SS should detect 4 repeats of the MRW command before a RESET PDU is sent.

7.2.3.30
SDU discard after MaxDAT number of retransmissions

7.2.3.30.1
Definition

This case tests that if a PDU is unsuccessfully transmitted MaxDAT times, the SDU it carries, and therefore all other associated PDUs, are discarded by the transmitter and receiver. This mode of SDU discard is used to minimize data loss, and incorrect operation will effect the quality of service.
7.2.3.30.2
Conformance requirement

There is one VT(DAT) for each PU and it is incremented each time the PU is transmitted. The initial value of this variable is 0.

It is the maximum value for the number of retransmissions of a PU. This parameter is an upper limit of counter VT(DAT). When the value of VT(DAT) comes to MaxDAT, error recovery procedure will be performed.

If SDU discard after MaxDAT number of retransmission is used and VT(DAT) > MaxDAT for any PU the sender shall initiate the SDU discard with explicit signalling procedure.

Reference

25.322 Clauses 9.4, 9.6 and 11.3.4.4.

7.2.3.30.3
Test purpose
1.
To verify that if VT(DAT) > MaxDAT for any PU the sender initiates the SDU discard with explicit signalling procedure.

7.2.3.30.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for AM 7-bit length indicator tests in Clause 7.2.3.1.

These settings apply to both the uplink and downlink DTCH.

The Radio Bearer is placed in loop-back mode 1 with the UL SDU size set to 31 bytes.

Test procedure

a)
The SS sends 2 RLC SDUs of size 31 bytes.

b)
The SS checks the RLC PDUs received on the uplink and responds to all poll requests with a STATUS PDU negatively acknowledging the RLC PDU with sequence number 0, and positively acknowledging all other RLC PDUs received.

c)
The SS monitors received STATUS PDUs for the presence of an MRW SUFI.

d)
The SS checks any RLC SDUs reassembled from the uplink.

e)
The SS may optionally release the radio bearer

Expected sequence

Step
Direction
Message
Comments


UE
SS



1
(
DOWNLINK RLC PDU
SDU 1

2
(
DOWNLINK RLC PDU
SDU 1

3
(
DOWNLINK RLC PDU
SDU 2

4
(
DOWNLINK RLC PDU
SDU 2

5
(
UPLINK RLC PDU
SDU 1

6
(
…
SS continues to receive RLC PDUs



7
(
UPLINK RLC PDU
SDU 2, Poll

8
(
STATUS PDU
NAK SN=0

9
(
UPLINK RLC PDU
Retransmit SN=0, Poll

10
(
STATUS PDU
NAK SN=0

11
(
UPLINK RLC PDU
Retransmit SN=0, Poll

12
(
STATUS PDU
NAK SN=0

13
(
UPLINK RLC PDU
Retransmit SN=0, Poll

14
(
STATUS PDU
NAK SN=0

15
(
UPLINK RLC PDU
Retransmit SN=0, Poll

16
(
STATUS PDU
NAK SN=0

17
(
STATUS PDU
MRW Command

18

RB RELEASE
Optional step

The UPLINK and DOWNLINK PDU flows may overlap, but are shown separate for clarity.

7.2.3.30.5
Test requirements

The uplink RLC PDU with sequence number 0 shall be retransmitted four times, then the SS shall detect a STATUS PDU with an MRW command.

7.2.3.31
Operation of the RLC Reset procedure / UE Originated
7.2.3.31.1
Definition

This case tests that when an unrecoverable protocol error occurs the UE will initiate and perform the RLC Reset procedure. Incorrect operation of this procedure may cause loss of service.
7.2.3.31.2
Conformance requirement

The procedure shall be initiated when a protocol error occurs.

The sender sends the RESET PDU when it is in data transfer ready state and enters reset pending state. The sender shall start the timer Timer_RST and increase VT(RST) with 1.

Upon reception of a RESET PDU the receiver shall respond with a RESET ACK PDU. The receiver resets the state variables to their initial value and resets configurable parameters to their configured value.

Upon reception of a RESET ACK the Timer_RST shall be stopped. The sender resets the state variables to their initial value and resets configurable parameters to their configured value. The sender shall enter data transfer ready state.

Upon expiry of Timer_RST the sender shall retransmit the RESET PDU and increase VT(RST) with 1.

If VT(RST) becomes larger or equal to MaxRST the RRC layer shall be informed.
Reference

25.322 Clause 11.4.

7.2.3.31.3
Test purpose
1.
To verify that the Reset procedure is initiated when a protocol error occurs.

2.
To verify that the sender resets state variables to their initial value and resets configurable parameters to their configured value.
7.2.3.31.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for AM 7-bit length indicator tests in Clause 7.2.3.1.

The following RLC parameter values are used in place of the values in Clause 7.2.3.1:

Uplink RLC


  Transmission RLC discard



No discard


These settings apply to both the uplink and downlink DTCH.

The Radio Bearer is placed in loop-back mode 1 with the UL SDU size set to 31 bytes.

Test procedure

a)
The SS sends 2 RLC SDUs of size 31 bytes.

b)
The SS checks the RLC PDUs received on the uplink and responds to all poll requests with a STATUS PDU negatively acknowledging the RLC PDU with sequence number 0, and positively acknowledging all other RLC PDUs received.

c)
The SS notes the time that the RESET PDU is received. This time will be recorded as T1.

d)
The SS makes no response, and notes the time that the next RESET PDU is received. This time will be recorded as T2.

e)
The SS sends a RESET ACK PDU.

f)
The SS sends an RLC SDU of size 31 bytes.

g)
The SS responds normally to poll requests

h)
The SS checks any RLC SDU received on the uplink.

i)
The SS may optionally release the radio bearer

Expected sequence

Step
Direction
Message
Comments


UE
SS



1
(
DOWNLINK RLC PDU
SDU 1

2
(
DOWNLINK RLC PDU
SDU 1

3
(
DOWNLINK RLC PDU
SDU 2

4
(
DOWNLINK RLC PDU
SDU 2

5
(
UPLINK RLC PDU
SDU 1

6
(
…
SS continues to receive RLC PDUs



7
(
UPLINK RLC PDU
SDU 2, Poll

8
(
STATUS PDU
NAK SN=0

9
(
UPLINK RLC PDU
Retransmit SN=0, Poll

10
(
STATUS PDU
NAK SN=0

11
(
UPLINK RLC PDU
Retransmit SN=0, Poll

12
(
STATUS PDU
NAK SN=0

13
(
UPLINK RLC PDU
Retransmit SN=0, Poll

14
(
STATUS PDU
NAK SN=0

15
(
UPLINK RLC PDU
Retransmit SN=0, Poll

16
(
STATUS PDU
NAK SN=0

17
(
RESET PDU
Note T1

18
(
RESET PDU
Note T2

19
(
RESET ACK PDU


20
(
DOWNLINK RLC PDU
SDU 3

21
(
DOWNLINK RLC PDU
SDU 3

22
(
UPLINK RLC PDU
SDU 3, SN=0

23
(
UPLINK RLC PDU
SDU 3

24

RB RELEASE
Optional step

The UPLINK and DOWNLINK PDU flows may overlap, but are shown separate for clarity.

7.2.3.31.5
Test requirements

The measured time T2 – T1 should be 500 ( 40 ms (TTI = 40ms).

The SS shall receive an RLC SDU with contents that match the third RLC SDU sent to the UE. The first RLC PDU containing that SDU shall have sequence number 0.

7.2.3.32
Operation of the RLC Reset procedure / UE Terminated
7.2.3.32.1
Definition

This case tests that when an unrecoverable protocol error occurs the UE will initiate and perform the RLC Reset procedure. Incorrect operation of this procedure may cause loss of service.
7.2.3.32.2
Conformance requirement

The procedure shall be initiated when a protocol error occurs.

The sender sends the RESET PDU when it is in data transfer ready state and enters reset pending state. The sender shall start the timer Timer_RST and increase VT(RST) with 1.

Upon reception of a RESET PDU the receiver shall respond with a RESET ACK PDU. The receiver resets the state variables to their initial value and resets configurable parameters to their configured value.

Upon reception of a RESET ACK the Timer_RST shall be stopped. The sender resets the state variables to their initial value and resets configurable parameters to their configured value. The sender shall enter data transfer ready state.

Upon expiry of Timer_RST the sender shall retransmit the RESET PDU and increase VT(RST) with 1.

If VT(RST) becomes larger or equal to MaxRST the RRC layer shall be informed.
Reference

25.322 Clause 11.4.

7.2.3.32.3
Test purpose
1.
To verify that upon reception of a RESET PDU the receiver responds with a RESET ACK PDU.

2.
To verify that the receiver resets its state variables to their initial value and resets configurable parameters to their configured value.
7.2.3.32.4
Method of test

Initial conditions

The generic procedure for Radio Bearer establishment (Clause 7.1.3 of TS34.108) is executed, with all the parameters as specified in the procedure, with the exception that the default Radio Access Bearer is replaced with the RAB defined for AM 7-bit length indicator tests in Clause 7.2.3.1.

The following RLC parameter values are used in place of the values in Clause 7.2.3.1:

Uplink RLC


  Transmission RLC discard



No discard


These settings apply to both the uplink and downlink DTCH.

Test procedure

a)
The SS sends 2 RLC SDUs of size 31 bytes.

b)
The SS checks the STATUS PDUs received on the uplink until both SDUs have been acknowledged.

c)
The SS transmits a RESET PDU, and notes the time that it is transmitted. This time will be recorded as T1.

d)
The SS monitors the uplink for a RESET ACK PDU and notes the time that it is received. This time will be recorded as T2.

e)
The SS sends an RLC SDU of size 31 bytes.

f)
The SS checks for STATUS PDUs received on the uplink until the SDU has been acknowledged.

g)
The SS may optionally release the radio bearer

Expected sequence

Step
Direction
Message
Comments


UE
SS



1
(
DOWNLINK RLC PDU
SDU 1

2
(
DOWNLINK RLC PDU
SDU 1

3
(
DOWNLINK RLC PDU
SDU 2

4
(
DOWNLINK RLC PDU
SDU 2

5
(
STATUS PDU
ACK SN=0, 1, 2 and 3

6
(
RESET PDU
Note T1

7
(
RESET ACK PDU
Note T2

8
(
DOWNLINK RLC PDU
SDU 3

9
(
DOWNLINK RLC PDU
SDU 3

10
(
STATUS PDU
ACK SN=0 and 1

11

RB RELEASE
Optional step

The UPLINK and DOWNLINK PDU flows may overlap, but are shown separate for clarity.

7.2.3.32.5
Test requirements

The SS shall receive a RESET ACK PDU in step 7. The measured time T2 – T1 shall be 500 ( 40 ms (TTI = 40ms).

The SS shall receive acknowledgements for the third RLC SDU transmitted.

7.3
PDCP

7.3.1
General

7.3.1.1
General assumptions

If not otherwise mentioned, the same procedures as used in RRC test specification (TS 34.123-1) or in the Generic procedure (TS 34.108) applies to reach Initial conditions for PDCP testing. In this test description, common test sequences for PDCP (subclause 7.3.4.1) are defined and are applied either as preamble or post amble to establish or release a Packet Switched (PS) connection for a test case. 

If not explicitly described, the same message contents and settings are applied as described in the RRC test description default settings.

Detailed IP header compression coding mechanism as well as mechanism related error recovery and packet reordering described in IETF RFC 2507 are not verified.

For PDCP testing TCP/IP data type and UDP/IP data type as Non-TCP/IP data types are applied for IP data.

An UE supporting IP Header compression method RFC 2507 shall be capable to store a header compression context of at least 512 bytes (Integer).

It shall be possible to reconfigure PDCP settings while Loop back mode 1. With the applied test method using Loop back mode 1, the UE as Originator and Receiver of PDCP SDUs (concurrent transmission) is tested.

7.3.1.2
Common Test sequences and Default message contents for PDCP

General

The settings and parameter used in the ”Common Test sequences for PDCP” are described in the ”Default PDCP Message Contents”. If not explicitly shown there, the message contents are identical with the default contents for the same message type of layer 3 messages for RRC tests, to establish a packet switched session or connection. The contents of test case specific message parameters are described in the test case (Expected Sequence). If not explicitly shown, default settings and parameter are used as message content for all Common Test sequences. 

7.3.1.2.1
Common Test sequences for PDCP

7.3.1.2.1.1
Setup a UE originated PS session using IP Header compression in AM RLC (using  Loop back test mode 1)

Initial Conditions

UE is in Idle mode.

Test procedure

After having received the System Informations, the SS starts to setup a RRC connection. After connection  establishment and Radio Bearer Setup, the UE Loop back mode 1 is activated and the UE test loop mode 1 is  closed.

Expected Sequence

Step
Direction
Message
Comments


UE
SS



1
(
SYSTEM INFORMATION


2
(
RRC CONNECTION REQUEST


3
(
RRC CONNECTION SETUP
Connection Setup message PS sessions in  AM RLC used in RRC testing matches here

4
(
RRC CONNECTION SETUP COMPLETE


5
(
ACTIVATE RB TEST MODE


6
(
ACTIVATE RB TEST MODE COMPLETE


7
(
RADIO BEARER SETUP
The Radio Bearer configuration is as described in TS 34.108, clause 6.10, RAB No. 23: QoS parameter: Traffic Class: Interactive or Background, max. UL:64 kbps max. DL:64 kbps, Residual BER as described in TS 34.108, clause: 6.10.

8
(
RADIO BEARER SETUP COMPLETE


9
(
CLOSE UE TEST LOOP
The SS initiates test loop mode 1 using loop back scheme 1, indicated by the Parameter: ”UE test loop mode”

1 (X1=0 and X2=0)

The ”DCCH dummy transmission” not used: disabled:  (Y1=0)

10
(
CLOSE UE TEST LOOP COMPLETE
After having received the test mode  acknowledgement, the loop back mode 1 is activated.

Specific message contents
The contents of test case specific message parameters are described in the test case (Expected Sequence). Default  contents of messages are described in the clause Default PDCP Message Contents.

7.3.1.2.1.2
Setup a UE originated PS session using IP Header compression in UM RLC (using  Loop back test mode 1)

Initial Conditions

UE is in Idle mode.

Test procedure

After having received the System Information, the SS starts to setup a RRC connection. After connection  establishment and Radio Bearer Setup, the UE Loop back mode 1 is activated and the UE test loop mode 1 is  closed.

Expected Sequence

Step
Direction
Message
Comments


UE
SS



1
(
SYSTEM INFORMATION


2
(
RRC CONNECTION REQUEST


3
(
RRC CONNECTION SETUP
Connection Setup message PS sessions in  UM RLC used in RRC testing matches here

4
(
RRC CONNECTION SETUP COMPLETE


5
(
ACTIVATE RB TEST MODE


6
(
ACTIVATE RB TEST MODE COMPLETE


7
(
RADIO BEARER SETUP
The Radio Bearer configuration is as described in TS 34.108, clause 6.10, RAB No. 23: QoS parameter: Traffic Class: Interactive or Background, max. UL:64 kbps max. DL:64 kbps, Residual BER as described in TS 34.108, clause: 6.10.

8
(
RADIO BEARER SETUP COMPLETE


9
(
CLOSE UE TEST LOOP
The SS initiates test loop mode 1 using loop back scheme 1, indicated by the Parameter: ”UE test loop mode”1 (X1=0 and X2=0)

The ”DCCH dummy transmission” not used: disabled:  (Y1=0)

10
(
CLOSE UE TEST LOOP COMPLETE
After having received the test mode acknowledgement, the loop back mode 1 is activated.

Specific message contents
The contents of test case specific message parameters are described in the test case (Expected Sequence) Default  contents of messages are described in the clause Default PDCP Message Contents.

7.3.1.2.1.3
Deactivate a UE originated PS session using IP Header compression (using Loop back test mode 1)

Initial Conditions
UE is in connected mode, a UE test loop back mode session for PDCP is established, and the loop mode 1 is ”closed”.

Test procedure

The UE opens the loop back mode 1, deactivates the test mode and the PS session, releases the Radio Bearer and enters Idle mode.

Expected Sequence

Step
Direction
Message
Comments


UE
SS



1
(
OPEN UE TEST LOOP
The SS terminates the test loop mode 1 using loop back scheme 1, (see described parameter)

2
(
OPEN UE TEST LOOP COMPLETE
After having received the test mode  acknowledgement, the loop back mode 1 is deactivated.

3
(
DEACTIVATE RB TEST MODE
SS stops the test loop mode 1

4
(
DEACTIVATE RB TEST MODE COMPLETE
UE shall confirm the former message.

Afterwards, the UE returns to normal operation

5
(
RRC CONNECTION RELEASE
SS terminates the connection

6
(
RRC CONNECTION RELEASE COMPLETE
UE confirms the connection release and returns to Idle mode

Specific message contents
The contents of test case specific message parameters are described in the test case (Expected Sequence). Default  contents of messages are described in the clause Default PDCP Message Contents.

7.3.1.2.2
Default PDCP Message Contents
This clause contains the default values of RRC messages used for PDCP testing, other than those specified in TS 34.108 clauses 6 and 9, and default values of PDCP messages. Unless indicated otherwise in specific test cases, only PDCP related specific message contents are described here which shall be transmitted by the system simulator in RRC messages, and which are required to be received from the UE under test. If not explicitly described, the message contents are identical with the default contents for the same message type of layer 3 messages for RRC tests, to establish a packet switched session or connection.
The necessary L3 messages are listed in alphabetic order, with the exception of the SYSTEM INFORMATION messages, where it is the information elements which are listed in alphabetic order (this is because some information elements occur in several SYSTEM INFORMATION types).

In this clause, decimal values are normally used. However, sometimes a hexadecimal value, indicated by an "H", or a binary value, indicated by a "B" is used.

Default SYSTEM INFORMATION:

NOTE 1:
SYSTEM INFORMATION BLOCK TYPE 1 (except for PLMN type ”GSM-MAP”), SYSTEM INFORMATION BLOCK TYPE 8, SYSTEM INFORMATION BLOCK TYPE 9, SYSTEM INFORMATION BLOCK TYPE 10, SYSTEM INFORMATION BLOCK TYPE 14, SYSTEM INFORMATION BLOCK TYPE 15 and SYSTEM INFORMATION BLOCK TYPE 16 messages are not used.

Contents of CONNECTION SETUP message:

Capability update requirement


           - UE radio access capability update requirement
TRUE

           - System specific capability update requirement list
UE only supports 1 system

            - System specific capability update requirement
GSM

Contents of CONNECTION SETUP COMPLETE message:

UE radio access capability
Value will be checked.  Stated capability must be compatible with 34.123-2 (c.f. PICS/PIXIT statements in GSM) and the user settings

         - Conformance test compliance


         - PDCP Capability

            - Max PDCP SN
            - Support of lossless SRNS relocation

            - Supported algorithm types

            - RFC2507

                   - Maximum MAX_HEADER

                   - Maximum TCP_SPACE

                   - Maximum NON_TCP_SPACE


         - RLC Capability


         - Transport channel capability


         - RF Capability


         - Physical channel capability


         - UE multi-mode/multi-RAT capability


         - Security Capability


         - LCS Capability


         - Measurement capability


UE system specific capability
Value will be check.  UE must include the classmark information for the supported system

Contents of ACTIVATE RB TEST MODE message:

Protocol Discriminator
TS 24.007, 11.2.3.1.1

Skip indicator
TS 24.007, 11.2.3.1.2

Message type
01000100B 

Contents of ACTIVATE RB TEST MODE COMPLETE message:

Protocol Discriminator
TS 24.007, 11.2.3.1.1

Skip indicator
TS 24.007, 11.2.3.1.2

Message type
01000101B 

Contents of DEACTIVATE RB TEST MODE message:

Protocol Discriminator
TS 24.007, 11.2.3.1.1

Skip indicator
TS 24.007, 11.2.3.1.2

Message type
01000110B 

Contents of DEACTIVATE RB TEST MODE COMPLETE message:

Protocol Discriminator
TS 24.007, 11.2.3.1.1

Skip indicator
TS 24.007, 11.2.3.1.2

Message type
01000111B 

Contents of CLOSE UE TEST LOOP message:

Protocol Discriminator
TS 24.007, 11.2.3.1.1

Skip indicator
TS 24.007, 11.2.3.1.2

Message type
01000000B 

UE test loop mode
000000100B (X2=0 and X1=0 for UE test mode 1, Y1=0 DCCH dummy transmission disabled)

UE test loop mode 1 LB setup

- Length of UE loop mode 1 LB setup IE

    - LB setup list

       - LB setup RAB subflow #1

          - P1 (uplink PDCP header compression shall be performed)

          - P2 (downlink PDCP header compression shall be performed)

          - Z13…Z0 (Uplink RLC SDU size in bits)
4 octets

0 = PDCP header compression enabled

0 = PDCP header compression enabled

0…16383 (binary coded, Z13 most significant bit); value as negotiated

Contents of CLOSE UE TEST LOOP COMPLETE message:

Protocol Discriminator 
TS 24.007, 11.2.3.1.1

Skip indicator
TS 24.007, 11.2.3.1.2

Message type
01000001B 

Contents of OPEN UE TEST LOOP message:

IE Identifier (only in AM)
1000xxxx

Protocol Discriminator
TS 24.007, 11.2.3.1.1

Skip indicator
TS 24.007, 11.2.3.1.2

Message type
01000010B 

Contents of OPEN UE TEST LOOP COMPLETE message:

Protocol Discriminator 
TS 24.007, 11.2.3.1.1

Skip indicator
TS 24.007, 11.2.3.1.2

Message type
01000011B 

7.3.2
IP Header Compression and PID assignment

7.3.2.1
UE in RLC AM

7.3.2.1.1
Transmission of uncompressed Header

7.3.2.1.1.1
Definition and applicability

Applicable for all UEs supporting RLC AM and a Radio Bearer as described in the Common Test Sequences. The UE shall be capable to deal with a TCP/IP and UDP/IP data packets with uncompressed IP header.

7.3.2.1.1.2
Conformance requirement

Packet Data Convergence Protocol shall perform the following functions: 

- ...

- transfer of user data. Transmission of user data means that PDCP receives PDCP SDU from the NAS and forwards it to the RLC layer and vice versa;

PDCP shall be able (...) to handle them with a correct header compression algorithm and furthermore to indicate the type of the packet within a certain algorithm.

PID value 0 is reserved permanently for no compression

Reference(s)

TS 25.323 clause 5

TS 25.323 subclause 5.1.1

7.3.2.1.1.3
Test purpose

The test case consists of two test procedures:

The first test procedure verifies, that the ”PDCP Data” PDU is used for uncompressed IP header packets, if no IP header compression is negotiated by RRC. The second test procedure verifies, that the ”PDCP No header” PDU is used for uncompressed IP header packets, if no IP header compression is negotiated by RRC.

1.
To verify, that the UE transmits and receives in unacknowledged mode (RLC AM) TCP/IP and UDP/IP data packets without IP header compression as negotiated by RRC. 

2.
To verify, that PID assignment rules are correctly applied, if usage of ”PDCP Data” PDU are negotiated, i.e. the UE shall recognize PID value = 0 for a received TCP/IP and UDP/IP data packet and it shall use PID=0 to transmit IP data packets, if no IP header compression is negotiated. If usage of ”PDCP No Header” PDU is negotiated, no PID assignment is used for transmitting and receiving TCP/IP and UDP/IP data packets.
7.3.2.1.1.4
Method of test

Initial conditions

UE is in Idle mode

Related ICS/IXIT Statement(s)

1. Test procedure: Transmission of uncompressed IP header packets using PDCP Data PDU

a)
The SS setups a packet switched session including radio bearer and test loop back mode 1 in RLC AM using Common test procedures for mobile originated PS switched sessions. Usage of ”PDCP Data” PDU has been negotiated by RRC.

b) The SS sends a TCP/IP data packet with uncompressed IP Header. 

c) After having received the TCP/IP data packet, the PDCP entity of the UE shall recognize the PDCP PDU type and shall handle the received data packet with the appropriate decoding method. Then it forwards the data to its Radio Bearer Loop Back entity. The received data shall be returned by the UE via its PDCP configuration using PDCP Data PDU.

d) The SS receives and decodes the TCP/IP data packet. The decoded data packet shall be identical with the data as sent before.

e) Step b) to d) shall be repeated by sending a UDP/IP data packet with uncompressed IP Header.

The SS deactivates the Loop back test mode and terminates the connection.

Expected sequence

Step
Direction
Message
Comments


UE
SS



Setup a UE originated PS session using IP Header compression in AM RLC (using Loop back test mode 1)




The SS creates a TCP/IP packet without IP header compression (PDCP Data PDU).



1
(
PDCP Data
The SS sends a PDCP Data PDU using the RLC-AM-Data-Request Primitive with the following content to the UE:

PDU type = 000 (PDCP Data PDU)

PID = 0 (uncompressed IP header)

data: below described TCP/IP packet






After having received the PDCP Data PDU, the UE decodes the PDU and recognizes PID value = 0 (no IP header compression applied for this TCP/IP data packet)

Therefore, no IP header decompression is applied for this packet.

The data packet is forwarded via PDCP-SAP to its Radio Bearer Loop Back (RB LB) entity.






The RB LB entity in loop back mode 1 returns the received data packet and sends it back  to its PDCP entity. 



2
(
PDCP Data
The UE sends a PDCP Data PDU using the RLC-AM-Data-Request Primitive with the following content back to the SS:

data: former received TCP/IP packet






After reception of this TCP/IP data packet, the SS applies the appropriate decoding function for the received data






The SS creates a UDP/IP packet without IP header compression (PDCP Data PDU).



3
(
PDCP Data
The SS sends a PDCP Data PDU using the RLC-AM-Data-Request Primitive with the following content to the UE:

PDU type = 000 (PDCP Data PDU)

PID = 0 (uncompressed IP header)

data: below described UDP/IP packet






After having received the PDCP Data PDU, the UE decodes the PDU and recognizes with PID value = 0, there was no IP header compression applied for the UDP/IP packet.

Therefore, no IP header decompression is applied for this packet. 

The data packet is forwarded via PDCP-SAP to the Radio Bearer Loop Back 

(RB LB) entity.






The RB LB entity in loop back mode 1 returns the received data packet  and sends it back to its PDCP entity. 



4
(
PDCP Data
The UE sends a PDCP Data PDU using the RLC-AM-Data-Request Primitive with the following content back to the SS:

data: former received UDP/IP packet






After reception of this UDP/IP data packet, the SS decodes the received data

Deactivate a UE originated PS session using IP Header compression (using Loop back test mode 1)

Specific Message Contents

RRC CONNECTION SETUP message
The contents of the RRC CONNECTION SETUP message applied in the preamble ” Setup a UE originated PS session using IP Header compression in AM RLC” of this test case is identical to those of the default contents of layer 3 messages for RRC tests [TS 34.123-1] (PS connection for AM) with the following exceptions:

Information Element
Value/remark

Capability update requirement

   - UE radio access capability update requirement
TRUE

NOTE: Value will be checked.  Stated capability must be compatible with 34.123-2 (c.f. PICS/PIXIT statements in GSM) and the user settings

RADIO BEARER SETUP message
The contents of the RADIO BEARER SETUP message applied in the preamble ” Setup a UE originated PS session using IP Header compression in AM RLC” of this test case is identical to those of the default contents of layer 3 messages for RRC tests [TS 34.123-1] (PS connection for AM) which fits to the below described parameters with the following exceptions:

Information Element
Value/remark

RAB information for setup

- RAB info

   - RAB identity

    - CN domain identity

- RB information to setup

    - RB identity

    - PDCP info

        - Support of lossless SRNS relocation

        - PDCP PDU header

    - RLC info

        - Downlink RLC mode
No. # 23 as described in TS 34.108, Table 6.10.2.1.1 Prioritised RABs.

QoS parameter: 

Traffic Class: Interactive or Background, 

max. UL: 64 kbps as described in TS 34.108, subclause 6.10.2.4.1.22 including described physical channel parameters, configuration for AM RLC

max. DL: 64 kbps as described in TS 34.108, subclause 6.10.2.4.1.23 including described physical channel parameters,

Residual BER as described in TS 34.108, clause: 6.10 Related Signalling RB UL: 3.4 kbps, DL: 3.4 kbps DCCH, No. #2 (as described in TS 34.108, Table 6.10.2.1.2) 

PS domain

5

False

(IE” Support of lossless SRNS relocation ” only present, if RLC ”In-sequence delivery” is TRUE and in AM)

present

(AM RLC)

Content of PDCP Data PDU (Step 1)

Information Element
Value/remark

PDU type

PID

Data
000 

00000 (No header compression, PID = 0)

PDCP test data type #1: TCP/IP data packet without IP header compression with any data content. The data shall be limited to 5 Kbytes. 

Content of PDCP Data PDU (Step 3)

Information Element
Value/remark

PDU type

PID

Data
000 

00000 (No header compression, PID = 0)

PDCP test data type #2: UDP/IP data packet without IP header compression with any data content. The data shall be limited to 5 Kbytes.

2. Test procedure: Transmission of uncompressed IP header packets using No Header PDU

a)
The SS setups a packet switched session including radio bearer and test loop back mode 1 in RLC AM using Common test procedures for mobile originated PS switched sessions. Usage of ”PDCP No Header” PDU has been negotiated by RRC.

b) The SS sends a TCP/IP data packet with uncompressed IP Header. 

c) After having received the TCP/IP data packet, the PDCP entity of the UE shall recognize the PDCP PDU type and shall handle the received data packet with the appropriate decoding method. Then it forwards the data to its Radio Bearer Loop Back entity. The received data shall be returned by the UE via its PDCP configuration using PDCP No Header PDU.

d) The SS receives and decodes the TCP/IP data packet. The decoded data packet shall be identical with the data as sent before.

e) Step b) to d) shall be repeated by sending a UDP/IP data packet with uncompressed IP Header.

f) The SS deactivates the Loop back test mode and terminates the connection.

Expected sequence

Step
Direction
Message
Comments


UE
SS



Setup a UE originated PS session using IP Header compression in AM RLC (using Loop back test mode 1)




The SS creates a TCP/IP packet without IP header compression (PDCP No Header PDU).



1
(
PDCP No Header
The SS sends a PDCP No Header PDU using the RLC-AM-Data-Request Primitive with the following content to the UE:

data: below described TCP/IP packet






After having received the PDCP No Header PDU, the UE decodes the PDU and recognizes, there was no PID applied for the TCP/IP packet. Therefore, no IP header decompression shall be applied for this packet. Then, the data packet is forwarded via PDCP-SAP to the Radio Bearer Loop Back (RB LB) entity.






The RB LB entity in loop back mode 1 returns the received data packet and sends it back to its PDCP entity. 



2
(
PDCP No Header
The UE sends a PDCP No Header PDU using the RLC-AM-Data-Request Primitive with the following content back to the SS:

data: former received TCP/IP packet






After reception of this TCP/IP data packet, the SS applies the appropriate decoding function for the received data






The SS creates a UDP/IP packet without IP header compression (PDCP No Header PDU).



3
(
PDCP No Header
The SS sends a PDCP No Header PDU using the RLC-AM-Data-Request Primitive with the following content to the UE:

data: below described UDP/IP packet






After having received the PDCP No Header PDU, the UE decodes the PDU and recognizes, there was no PID applied for the UDP/IP packet. Therefore, no IP header decompression shall be applied for this packet. Then, the data packet is forwarded via PDCP-SAP to the Radio Bearer Loop Back (RB LB) entity.






The RB LB entity in loop back mode 1 returns the received data packet and sends it back to its PDCP entity. 



4
(
PDCP No Header
The UE sends a PDCP No Header PDU using the RLC-AM-Data-Request Primitive with the following content back to the SS:

data: former received TCP/IP packet






After reception of this UDP/IP data packet, the SS decodes the received data

Deactivate a UE originated PS session using IP Header compression (using Loop back test mode 1)

Specific Message Contents

RRC CONNECTION SETUP message
The contents of the RRC CONNECTION SETUP message applied in the preamble ” Setup a UE originated PS session using IP Header compression in AM RLC” of this test case is identical to those of the default contents of layer 3 messages for RRC tests [TS 34.123-1] (PS connection for AM) with the following exceptions:

Information Element
Value/remark

Capability update requirement

   - UE radio access capability update requirement
TRUE

NOTE: Value will be checked.  Stated capability must be compatible with 34.123-2 (c.f. PICS/PIXIT statements in GSM) and the user settings

RADIO BEARER SETUP message
The contents of the RADIO BEARER SETUP message applied in the preamble ” Setup a UE originated PS session using IP Header compression in AM RLC” of this test case is identical to those of the default contents of layer 3 messages for RRC tests [TS 34.123-1] (PS connection for AM) which fits to the below described parameters with the following exceptions:

Information Element
Value/remark

RAB information for setup

- RAB info

   - RAB identity

    - CN domain identity

- RB information to setup

    - RB identity

    - PDCP info

        - Support of lossless SRNS relocation

        - PDCP PDU header

    - RLC info

        - Downlink RLC mode
No. # 23 as described in TS 34.108, Table 6.10.2.1.1 Prioritised RABs.

QoS parameter: 

Traffic Class: Interactive or Background, 

max. UL: 64 kbps as described in TS 34.108, subclause 6.10.2.4.1.22 including described physical channel parameters, configuration for AM RLC

max. DL: 64 kbps as described in TS 34.108, subclause 6.10.2.4.1.23 including described physical channel parameters,

Residual BER as described in TS 34.108, clause: 6.10 Related Signalling RB UL: 3.4 kbps, DL: 3.4 kbps DCCH, No. #2 (as described in TS 34.108, Table 6.10.2.1.2) 

PS domain

5

False

(IE” Support of lossless SRNS relocation ” only present, if RLC ”In-sequence delivery” is TRUE and in AM)

absent

(AM RLC)

Content of PDCP No Header PDU (Step 1)

Information Element
Value/remark

Data
PDCP test data type #1: TCP/IP data packet without IP header compression with any data content. The data shall be limited to 5 Kbytes.

Content of PDCP No Header PDU (Step 3)

Information Element
Value/remark

Data
PDCP test data type #2: UDP/IP data packet without IP header compression with any data content. The data shall be limited to 5 Kbytes.

7.3.2.1.1.5
Test requirements

1. Test requirements: Transmission of uncompressed IP header packets using PDCP Data PDU

The UE shall return the TCP/IP and UDP/IP data packets as indication, that the former packets have been received and handled correctly (PDCP Data PDU). This verifies, that the PDCP configuration on UE side works as negotiated by the RRC.

2. Test requirements: Transmission of uncompressed IP header packets using PDCP No Header PDU

The UE shall return the TCP/IP and UDP/IP data packets as indication, that the former packets have been received and handled correctly (PDCP No Header PDU). This verifies, that the PDCP configuration on UE side works as negotiated by the RRC.

7.3.2.1.2
Transmission of compressed Header

7.3.2.1.2.1
Definition and applicability

Applicable for all UEs supporting RLC AM and a Radio Bearer as described in the Common Test Sequences.

The UE shall be capable to deal with compressed TCP/IP and UDP/IP data packets and furthermore to establish a PDCP entity which applies IP header compression method RFC 2507.

7.3.2.1.2.2
Conformance requirement

Packet Data Convergence Protocol shall perform the following functions: 

- ...

- transfer of user data. Transmission of user data means that PDCP receives PDCP SDU from the NAS and forwards it to the RLC layer and vice versa;

PDCP shall be able (...) to handle them with a correct header compression algorithm and furthermore to indicate the type of the packet within a certain algorithm.

Reference(s)

TS 25.323 clause 5

TS 25.323 subclause 5.1.1

7.3.2.1.2.3
Test purpose

1.
To verify, that the UE transmits and receives in unacknowledged mode (RLC AM) TCP/IP and UDP/IP data packets by using IP header compression method as described in RFC2507 as negotiated by RRC. 

2.
To verify, that the PID assignment rules are correctly applied by the UE. The UE as shall use the correct PID value for the applied optimisation method for transmitting and receiving TCP/IP and UDP/IP data packets.
7.3.2.1.2.4
Method of test

Initial conditions

UE is in Idle mode

Related ICS/IXIT Statement(s)

Support of IP header compression method RFC 2507 - YES/NO

Test procedure

a)
The SS setups a packet switched session including radio bearer and test loop back mode 1 in RLC AM using Common test procedures for mobile originated PS switched sessions. Usage of ”PDCP Data” PDU has been negotiated by RRC.

b)
The SS sends a ”normal” TCP/IP data packet (no compression packet type), PID=0. 

NOTE:
According to the compression algorithm RFC 2507, this is necessary for the decompression unit to create the internal CONTEXT with assigned CID. 

c)
After having received the TCP/IP data packet, the PDCP entity of the UE shall recognize the PID value and shall handle the received data packet with the correct decompression method. Then, it forwards the data to its Radio Bearer Loop Back entity. The received data shall be returned by the UE via its PDCP configuration.

d)
The SS receives and decodes the TCP/IP data packet according to the inserted PID. The decoded data packet shall be identical with the data as sent before.

e)
The SS sends a TCP/IP data packet with packet type: Full_Header, PID=1. 

NOTE:
According to the compression algorithm RFC 2507, this is necessary to transmit the created CONTEXT and the assigned CID.

f)
After having received the TCP/IP data packet, the PDCP entity of the UE shall recognize the PID value and shall handle the received data packet with the correct decompression method. Then, it forwards the data to its Radio Bearer Loop Back entity. The received data shall be returned by the UE via its PDCP configuration.

g)
The SS receives and decodes the TCP/IP data packet according to the inserted PID. The decoded data packet shall be identical with the data as sent before.

h)
The SS sends a TCP/IP data packet with packet type: Compressed_TCP, PID=2.

i)
After having received the TCP/IP data packet, the PDCP entity of the UE shall recognize the PID value and shall handle the received data packet with the correct decompression method. Then, it forwards the data to its Radio Bearer Loop Back entity. The received data shall be returned by the UE via its PDCP configuration.

j)
The SS receives and decodes the TCP/IP data packet according to the inserted PID. The decoded data packet shall be identical with the data as sent before.

k)
The SS sends a TCP/IP data packet with packet type: Compressed_TCP_nondelta, PID=3.

l)
After having received the TCP/IP data packet, the PDCP entity of the UE shall recognize the PID value and shall handle the received data packet with the correct decompression method. Then, it forwards the data to its Radio Bearer Loop Back entity. The received data shall be returned by the UE via its PDCP configuration.

m)
The SS receives and decodes the TCP/IP data packet according to the inserted PID. The decoded data packet shall be identical with the data as sent before.

n)
Step b) to d) is repeated for a ”normal” UDP/IP data packet, PID=0.

o)
Step e) to g) is repeated for a UDP/IP data packet with packet type: Full_Header, PID=1.

p)
The SS sends a UDP/IP data packet with packet type: Compressed_non_TCP, PID=4.

q)
After having received the TCP/IP data packet, the PDCP entity of the UE shall recognize the PID value and shall handle the received data packet with the correct decompression method. Then, it forwards the data to its Radio Bearer Loop Back entity. The received data shall be returned by the UE via its PDCP configuration.

r)
The SS receives and decodes the UDP/IP data packet according to the inserted PID. The decoded data packet shall be identical with the data as sent before.

s)
The SS deactivates the Loop back test mode and terminates the connection.

Expected sequence

Step
Direction
Message
Comments


UE
SS



Setup a UE originated PS session using IP Header compression in AM RLC (using Loop back test mode 1)




The SS creates a TCP/IP packet without IP header compression.



1
(
PDCP Data
The SS sends a PDCP Data PDU using the RLC-AM-Data-Request Primitive with the following content to the UE:

PDU type = 000 (PDCP Data PDU)

PID = 0 (uncompressed IP header)

data: below described TCP/IP packet






After having received the PDCP Data PDU, the UE decodes the PDU and recognizes PID value = 0 (no IP header compression applied for this TCP/IP data packet)

Therefore, no IP header decompression is applied for this packet.

The data packet is forwarded via PDCP-SAP to its Radio Bearer Loop Back (RB LB) entity.






The RB LB entity in loop back mode 1 returns the received data packet and sends it back to its PDCP entity.



2
(
PDCP Data
The UE sends a PDCP Data PDU using the RLC-AM-Data-Request Primitive with the following content back to the SS:

PDU type = 000 (PDCP Data PDU)

PID value = 0 to 5, except 4 (depending on the TCP/IP header format used by the UE)

data: former received TCP/IP packet






After reception of this TCP/IP data packet, the SS applies the appropriate decoding function dependent the assigned PID.



3
(
PDCP Data
The SS sends a PDCP Data PDU using the RLC-AM-Data-Request Primitive with the following content to the UE:

PDU type = 000 (PDCP Data PDU)

PID = 1 (Full_Header packet type [TCP/IP])

data: below described TCP/IP packet






After having received the PDCP Data PDU, the UE decodes the PDU, recognizes PID value = 1 applied for this TCP/IP data packet and decompresses it with the appropriate method. The data packet is forwarded via PDCP-SAP to its Radio Bearer Loop Back (RB LB) entity.






The RB LB entity in loop back mode 1 returns the received data packet and sends it back to its PDCP entity.

4
(
PDCP Data
The UE sends a PDCP Data PDU using the RLC-AM-Data-Request Primitive with the following content back to the SS:

PDU type = 000 (PDCP Data PDU)

PID value = 0 to 5, except 4 (depending on which TCP/IP header format is used by the UE)

data: former received TCP/IP packet






After reception of this TCP/IP data packet, the SS applies the appropriate decoding function dependent the assigned PID.



5
(
PDCP Data
The SS sends a PDCP Data PDU using the RLC-AM-Data-Request Primitive with the following content to the UE:

PDU type = 000 (PDCP Data PDU)

PID = 2 (Compressed_TCP packet type)

data: below described TCP/IP packet






After having received the PDCP Data PDU, the UE decodes the PDU, recognizes PID value = 2 applied for this TCP/IP data packet and decompress it with the appropriate method. The data packet is forwarded via PDCP-SAP to its Radio Bearer Loop Back (RB LB) entity.






The RB LB entity in loop back mode 1 returns the received data packet and sends it back to its PDCP entity.

6
(
PDCP Data
The UE sends a PDCP Data PDU using the RLC-AM-Data-Request Primitive with the following content back to the SS:

PDU type = 000 (PDCP Data PDU)

PID value = 0 to 5, except 4 (depending on which TCP/IP header format is used by the UE)

data: former received TCP/IP packet






After reception of this TCP/IP data packet, the SS applies the appropriate decoding function dependent the assigned PID.



7
(
PDCP Data
The SS sends a PDCP Data PDU using the RLC-AM-Data-Request Primitive with the following content to the UE:

PDU type = 000 (PDCP Data PDU)

PID = 3 (Compressed_TCP_nondelta packet type)

data: below described TCP/IP packet






After having received the PDCP Data PDU, the UE decodes the PDU, recognizes PID value = 3 applied for this TCP/IP data packet and decompress it with the appropriate method. The data packet is forwarded via PDCP-SAP to its Radio Bearer Loop Back (RB LB) entity.






The RB LB entity in loop back mode 1 returns the received data packet and sends it back to its PDCP entity.

8
(
PDCP Data
The UE sends a PDCP Data PDU using the RLC-AM-Data-Request Primitive with the following content back to the SS:

PDU type = 000 (PDCP Data PDU)

PID value = 0 to 5, except 4 (depending on which TCP/IP header format is used by the UE)

data: former received TCP/IP packet






After reception of this TCP/IP data packet, the SS applies the appropriate decoding function dependent the assigned PID.






The SS creates a UDP/IP packet without compressed IP header compression.

  

9
(
PDCP Data
The SS sends a PDCP Data PDU using the RLC-AM-Data-Request Primitive with the following content to the UE:

PDU type = 000 (PDCP Data PDU)

PID = 0 (uncompressed IP header)

data: below described UDP/IP packet




After having received the PDCP Data PDU, the UE decodes the PDU and recognizes with PID value = 0, there was no IP header compression applied for the UDP/IP packet.

Therefore, no IP header decompression is applied for this packet. 

The data packet is forwarded via PDCP-SAP to the Radio Bearer Loop Back 

(RB LB) entity.






The RB LB entity in loop back mode 1 returns the received data packet and sends it back to its PDCP entity.



10
(
PDCP Data
The UE sends a PDCP Data PDU using the RLC-AM-Data-Request Primitive with the following content back to the SS:

PDU type = 000 (Data PDU with Header)

PID value = 0,1 or 4 (depending on which UDP/IP header format is used by the UE)

data: below described UDP/IP packet






After reception of this UDP/IP data packet, the SS applies the appropriate decoding function depending on the assigned PID.



11
(
PDCP Data
The SS sends a PDCP Data PDU using the RLC-AM-Data-Request Primitive with the following content to the UE:

PDU type = 000 (PDCP Data PDU)

PID = 1 (Full_Header packet type)

data: below described UDP/IP packet




After having received the PDCP Data PDU, the UE decodes the PDU and recognizes PID value = 1 applied for this UDP/IP data packet and decompress it with the appropriate method. 

The data packet is forwarded via PDCP-SAP to the Radio Bearer Loop Back 

(RB LB) entity.






The RB LB entity in loop back mode 1 returns the received data packet and sends it back to its PDCP entity.



12
(
PDCP Data
The UE sends a PDCP Data PDU using the RLC-AM-Data-Request Primitive with the following content back to the SS:

PDU type = 000 (Data PDU with Header)

PID value = 0,1 or 4 (depending on which UDP/IP header format is used by the UE)

data: below described UDP/IP packet






After reception of this UDP/IP data packet, the SS applies the appropriate decoding function depending on the assigned PID.



13
(
PDCP Data
The SS sends a PDCP Data PDU using the RLC-AM-Data-Request Primitive with the following content to the UE:

PDU type = 000 (PDCP Data PDU)

PID = 4 (Compressed _non-TCP packet type)

data: below described UDP/IP packet




After having received the PDCP Data PDU, the UE decodes the PDU and recognizes PID value = 4 applied for this UDP/IP data packet and decompress it with the appropriate method. 

The data packet is forwarded via PDCP-SAP to the Radio Bearer Loop Back 

(RB LB) entity.






The RB LB entity in loop back mode 1 returns the received data packet and sends it back to its PDCP entity.



14
(
PDCP Data
The UE sends a PDCP Data PDU using the RLC-AM-Data-Request Primitive with the following content back to the SS:

PDU type = 000 (Data PDU with Header)

PID value = 0,1 or 4 (depending on which UDP/IP header format is used by the UE)

data: below described UDP/IP packet






After reception of this UDP/IP data packet, the SS applies the appropriate decoding function depending on the assigned PID.



Deactivate a UE originated PS session using IP Header compression (using Loop back test mode 1)

Specific Message Contents

RRC CONNECTION SETUP message
The contents of the RRC CONNECTION SETUP message applied in the preamble ” Setup a UE originated PS session using IP Header compression in AM RLC” of this test case is identical to those of the default contents of layer 3 messages for RRC tests [TS 34.123-1] (PS connection for AM) with the following exceptions:

Information Element
Value/remark

Capability update requirement

   - UE radio access capability update requirement
TRUE

NOTE: Value will be checked.  Stated capability must be compatible with 34.123-2 (c.f. PICS/PIXIT statements in GSM) and the user settings

RADIO BEARER SETUP message
The contents of the RADIO BEARER SETUP message applied in the preamble ” Setup a UE originated PS session using IP Header compression in AM RLC” of this test case is identical to those of the default contents of layer 3 messages for RRC tests [TS 34.123-1] (PS connection for AM) which fit to the here described parameters with the following exceptions:

Information Element
Value/remark

RAB information for setup

- RAB info

   - RAB identity

    - CN domain identity

- RB information to setup

    - RB identity

    - PDCP info

        - Support of lossless SRNS relocation

        - PDCP PDU header 

            - Header compression information

              CHOICE algorithm type

                 - RFC2507

                   - F_MAX_PERIOD

                   - F_MAX_TIME

                   - MAX_HEADER

                   - TCP_SPACE

                   - NON_TCP_SPACE

                   - EXPECT_REORDERING 

- RLC info

        - Downlink RLC mode
No. # 23 as described in TS 34.108, Table 6.10.2.1.1 Prioritised RABs.

QoS parameter: 

Traffic Class: Interactive or Background, 

max. UL: 64 kbps as described in TS 34.108, subclause 6.10.2.4.1.22 including described physical channel parameters, configuration for AM RLC

max. DL: 64 kbps as described in TS 34.108, subclause 6.10.2.4.1.23 including described physical channel parameters,

Residual BER as described in TS 34.108, clause: 6.10 Related Signalling RB UL: 3.4 kbps, DL: 3.4 kbps DCCH, No. #2 (as described in TS 34.108, Table 6.10.2.1.2) 

PS domain

5

False 

(IE” Support of lossless SRNS relocation ” only present, if RLC ”In-sequence delivery” is TRUE and in AM)

present

1

256      (Default)

5          (Default)

168      (Default)

15                                 (Default)

15                                 (Default)

reordering expected     (Default)

(AM RLC)

Content of PDCP Data PDU (Step 1)

Information Element
Value/remark

PDU type

PID

Data
000 

00000 (No header compression, PID = 0)

PDCP test data type #1: TCP/IP data packet without IP header compression with any data content. The data shall be limited to 5 Kbytes.

Content of PDCP Data PDU (Step 3)

Information Element
Value/remark

PDU type

PID

Data
000 

00001 (Full_Header, PID = 1)

PDCP test data type #1: TCP/IP data packet without IP header compression with any data content. The data shall be limited to 5 Kbytes.

Content of PDCP Data PDU (Step 5)

Information Element
Value/remark

PDU type

PID

Data
000 

00010 (Compressed_TCP, PID = 2)

PDCP test data type #1: TCP/IP data packet without IP header compression with any data content. The data shall be limited to 5 Kbytes.

Content of PDCP Data PDU (Step 7)

Information Element
Value/remark

PDU type

PID

Data
000 

00011 (Compressed_TCP_non-delta, PID = 3)

PDCP test data type #1: TCP/IP data packet without IP header compression with any data content. The data shall be limited to 5 Kbytes.

Content of PDCP Data PDU (Step 9)

Information Element
Value/remark

PDU type

PID

Data
000 

00000 (No header compression, PID = 0)

PDCP test data type #2: UDP/IP data packet without IP header compression with any data content. The data shall be limited to 5 Kbytes.

Content of PDCP Data PDU (Step 11)

Information Element
Value/remark

PDU type

PID

Data
000 

00001 (Full_Header, PID = 1)

PDCP test data type #2: UDP/IP data packet without IP header compression with any data content. The data shall be limited to 5 Kbytes.

Content of PDCP Data PDU (Step 13)

Information Element
Value/remark

PDU type

PID

Data
000 

00100 (Compressed_non-TCP, PID = 4)

PDCP test data type #2: UDP/IP data packet without IP header compression with any data content. The data shall be limited to 5 Kbytes.

7.3.2.1.2.5
Test requirements

The UE shall return the TCP/IP and UDP/IP data packets as indication, that the former packets have been received and handled with the correct compression method. This verifies, that the PDCP configuration on UE side works as negotiated by the RRC.

7.3.2.2
UE in RLC UM

7.3.2.2.1
Transmission of uncompressed Header

7.3.2.2.1.1
Definition and applicability

Applicable for all UEs supporting RLC UM and a Radio Bearer as described in the Common Test Sequences.

The UE shall be capable to deal with a TCP/IP and UDP/IP data packets with uncompressed IP header.

7.3.2.2.1.2
Conformance requirement

Packet Data Convergence Protocol shall perform the following functions: 

- ...

- transfer of user data. Transmission of user data means that PDCP receives PDCP SDU from the NAS and forwards it to the RLC layer and vice versa;

PDCP shall be able (...) to handle them with a correct header compression algorithm and furthermore to indicate the type of the packet within a certain algorithm.

PID value 0 is reserved permanently for no compression

Reference(s)

TS 25.323 clause 5

TS 25.323 subclause 5.1.1

7.3.2.2.1.3
Test purpose

The test case consists of two test procedures:

The first test procedure verifies, that the ”PDCP Data” PDU is used for uncompressed IP header packets, if no IP header compression is negotiated by RRC. The second test procedure verifies, that the ”PDCP No header” PDU is used for uncompressed IP header packets, if no IP header compression is negotiated by RRC.

1.
To verify, that the UE transmits and receives in unacknowledged mode (RLC UM) TCP/IP and UDP/IP data packets without IP header compression as negotiated by RRC. 

2.
To verify, that PID assignment rules are correctly applied, if usage of ”PDCP Data” PDU are negotiated, i.e. the UE shall recognize PID value = 0 for a received TCP/IP and UDP/IP data packet and it shall use PID=0 to transmit IP data packets, if no IP header compression is negotiated. If usage of ”PDCP No Header” PDU is negotiated, no PID assignment is used for transmitting and receiving TCP/IP and UDP/IP data packets.
7.3.2.2.1.4
Method of test

Initial conditions

UE is in Idle mode

Related ICS/IXIT Statement(s)

1. Test procedure: Transmission of uncompressed IP header packets using PDCP Data PDU

a)
The SS setups a packet switched session including radio bearer and test loop back mode 1 in RLC UM using Common test procedures for mobile originated PS switched sessions. Usage of ”PDCP Data” PDU has been negotiated by RRC.

b) The SS sends a TCP/IP data packet with uncompressed IP Header. 

c) After having received the TCP/IP data packet, the PDCP entity of the UE shall recognize the PDCP PDU type and shall handle the received data packet with the appropriate decoding method. Then it forwards the data to its Radio Bearer Loop Back entity. The received data shall be returned by the UE via its PDCP configuration using PDCP Data PDU.

d) The SS receives and decodes the TCP/IP data packet. The decoded data packet shall be identical with the data as sent before.

e) Step b) to d) shall be repeated by sending a UDP/IP data packet with uncompressed IP Header.

The SS deactivates the Loop back test mode and terminates the connection.

Expected sequence

Step
Direction
Message
Comments


UE
SS



Setup a UE originated PS session using IP Header compression in UM RLC (using Loop back test mode 1)




The SS creates a TCP/IP packet without IP header compression (PDCP Data PDU).



1
(
PDCP Data
The SS sends a PDCP Data PDU using the RLC-UM-Data-Request Primitive with the following content to the UE:

PDU type = 000 (PDCP Data PDU)

PID = 0 (uncompressed IP header)

data: below described TCP/IP packet






After having received the PDCP Data PDU, the UE decodes the PDU and recognizes PID value = 0 (no IP header compression applied for this TCP/IP data packet)

Therefore, no IP header decompression is applied for this packet.

The data packet is forwarded via PDCP-SAP to its Radio Bearer Loop Back (RB LB) entity.






The RB LB entity in loop back mode 1 returns the received data packet and sends it back to its PDCP entity. 



2
(
PDCP Data
The UE sends a PDCP Data PDU using the RLC-UM-Data-Request Primitive with the following content back to the SS:

data: former received TCP/IP packet






After reception of this TCP/IP data packet, the SS applies the appropriate decoding function for the received data






The SS creates a UDP/IP packet without IP header compression (PDCP Data PDU).



3
(
PDCP Data
The SS sends a PDCP Data PDU using the RLC-UM-Data-Request Primitive with the following content to the UE:

PDU type = 000 (PDCP Data PDU)

PID = 0 (uncompressed IP header)

data: below described UDP/IP packet






After having received the PDCP Data PDU, the UE decodes the PDU and recognizes with PID value = 0, there was no IP header compression applied for the UDP/IP packet.

Therefore, no IP header decompression is applied for this packet. 

The data packet is forwarded via PDCP-SAP to the Radio Bearer Loop Back 

(RB LB) entity.






The RB LB entity in loop back mode 1 returns the received data packet and sends it back to its PDCP entity. 



4
(
PDCP Data
The UE sends a PDCP Data PDU using the RLC-UM-Data-Request Primitive with the following content back to the SS:

data: former received TCP/IP packet






After reception of this UDP/IP data packet, the SS decodes the received data

Deactivate a UE originated PS session using IP Header compression (using Loop back test mode 1)

Specific Message Contents

RRC CONNECTION SETUP message
The contents of the RRC CONNECTION SETUP message applied in the preamble ” Setup a UE originated PS session using IP Header compression in UM RLC” of this test case is identical to those of the default contents of layer 3 messages for RRC tests [TS 34.123-1] (PS connection for UM) with the following exceptions:

Information Element
Value/remark

Capability update requirement

   - UE radio access capability update requirement
TRUE

NOTE: Value will be checked.  Stated capability must be compatible with 34.123-2 (c.f. PICS/PIXIT statements in GSM) and the user settings

RADIO BEARER SETUP message
The contents of the RADIO BEARER SETUP message applied in the preamble ” Setup a UE originated PS session using IP Header compression in UM RLC” of this test case is identical to those of the default contents of layer 3 messages for RRC tests [TS 34.123-1] (PS connection for UM) which fits to the below described parameters with the following exceptions:

Information Element
Value/remark

RAB information for setup

- RAB info

   - RAB identity

    - CN domain identity

- RB information to setup

    - RB identity

    - PDCP info

        - Support of lossless SRNS relocation

        - PDCP PDU header

    - RLC info

        - Downlink RLC mode
No. # 23 as described in TS 34.108, Table 6.10.2.1.1 Prioritised RABs.

QoS parameter: 

Traffic Class: Interactive or Background, 

max. UL: 64 kbps as described in TS 34.108, subclause 6.10.2.4.1.22 including described physical channel parameters, configuration for UM RLC

max. DL: 64 kbps as described in TS 34.108, subclause 6.10.2.4.1.23 including described physical channel parameters,

Residual BER as described in TS 34.108, clause: 6.10 Related Signalling RB UL: 3.4 kbps, DL: 3.4 kbps DCCH, No. #2 (as described in TS 34.108, Table 6.10.2.1.2) 

PS domain

5

False

(IE” Support of lossless SRNS relocation ” only present, if RLC ”In-sequence delivery” is TRUE and in UM)

present

(UM RLC)

Content of PDCP Data PDU (Step 1)

Information Element
Value/remark

PDU type

PID

Data
000 

00000 (No header compression, PID = 0)

PDCP test data type #1: TCP/IP data packet without IP header compression with any data content. The data shall be limited to 5 Kbytes.

Content of PDCP Data PDU (Step 3)

Information Element
Value/remark

PDU type

PID

Data
000 

00000 (No header compression, PID = 0)

PDCP test data type #2: UDP/IP data packet without IP header compression with any data content. The data shall be limited to 5 Kbytes.

2. Test procedure: Transmission of uncompressed IP header packets using No Header PDU

a)
The SS setups a packet switched session including radio bearer and test loop back mode 1 in RLC UM using Common test procedures for mobile originated PS switched sessions. Usage of ”PDCP No Header” PDU has been negotiated by RRC.

b) The SS sends a TCP/IP data packet with uncompressed IP Header. 

c) After having received the TCP/IP data packet, the PDCP entity of the UE shall recognize the PDCP PDU type and shall handle the received data packet with the appropriate decoding method. Then it forwards the data to its Radio Bearer Loop Back entity. The received data shall be returned by the UE via its PDCP configuration using PDCP No Header PDU.

d) The SS receives and decodes the TCP/IP data packet. The decoded data packet shall be identical with the data as sent before.

e) Step b) to d) shall be repeated by sending a UDP/IP data packet with uncompressed IP Header.

f) The SS deactivates the Loop back test mode and terminates the connection.

Expected sequence

Step
Direction
Message
Comments


UE
SS



Setup a UE originated PS session using IP Header compression in UM RLC (using Loop back test mode 1)




The SS creates a TCP/IP packet without IP header compression (PDCP No Header PDU).



1
(
PDCP No Header
The SS sends a PDCP No Header PDU using the RLC-UM-Data-Request Primitive with the following content to the UE:

data: below described TCP/IP packet






After having received the PDCP No Header PDU, the UE decodes the PDU and recognizes, there was no PID applied for the TCP/IP packet. Therefore, no IP header decompression shall be applied for this packet. Then, the data packet is forwarded via PDCP-SAP to the Radio Bearer Loop Back (RB LB) entity.






The RB LB entity in loop back mode 1 returns the received data packet and sends it back to its PDCP entity. 



2
(
PDCP No Header
The UE sends a PDCP No Header PDU using the RLC-UM-Data-Request Primitive with the following content back to the SS:

data: former received TCP/IP packet






After reception of this TCP/IP data packet, the SS applies the appropriate decoding function for the received data






The SS creates a UDP/IP packet without IP header compression (PDCP No Header PDU).



3
(
PDCP No Header
The SS sends a PDCP No Header PDU using the RLC-UM-Data-Request Primitive with the following content to the UE:

data: below described UDP/IP packet






After having received the PDCP No Header PDU, the UE decodes the PDU and recognizes, there was no PID applied for the UDP/IP packet. Therefore, no IP header decompression shall be applied for this packet. Then, the data packet is forwarded via PDCP-SAP to the Radio Bearer Loop Back (RB LB) entity.






The RB LB entity in loop back mode 1 returns the received data packet and sends it back to its PDCP entity. 



4
(
PDCP No Header
The UE sends a PDCP No Header PDU using the RLC-UM-Data-Request Primitive with the following content back to the SS:

data: former received UDP/IP packet






After reception of this UDP/IP data packet, the SS decodes the received data

Deactivate a UE originated PS session using IP Header compression (using Loop back test mode 1)

Specific Message Contents

RRC CONNECTION SETUP message
The contents of the RRC CONNECTION SETUP message applied in the preamble ” Setup a UE originated PS session using IP Header compression in UM RLC” of this test case is identical to those of the default contents of layer 3 messages for RRC tests [TS 34.123-1] (PS connection for UM) with the following exceptions:

Information Element
Value/remark

Capability update requirement

   - UE radio access capability update requirement
TRUE

NOTE: Value will be checked.  Stated capability must be compatible with 34.123-2 (c.f. PICS/PIXIT statements in GSM) and the user settings

RADIO BEARER SETUP message
The contents of the RADIO BEARER SETUP message applied in the preamble ” Setup a UE originated PS session using IP Header compression in UM RLC” of this test case is identical to those of the default contents of layer 3 messages for RRC tests [TS 34.123-1] (PS connection for UM) which fits to the below described parameters with the following exceptions:

Information Element
Value/remark

RAB information for setup

- RAB info

   - RAB identity

    - CN domain identity

- RB information to setup

    - RB identity

    - PDCP info

        - Support of lossless SRNS relocation

        - PDCP PDU header

    - RLC info

        - Downlink RLC mode
No. # 23 as described in TS 34.108, Table 6.10.2.1.1 Prioritised RABs.

QoS parameter: 

Traffic Class: Interactive or Background, 

max. UL: 64 kbps as described in TS 34.108, subclause 6.10.2.4.1.22 including described physical channel parameters, configuration for UM RLC

max. DL: 64 kbps as described in TS 34.108, subclause 6.10.2.4.1.23 including described physical channel parameters,

Residual BER as described in TS 34.108, clause: 6.10 Related Signalling RB UL: 3.4 kbps, DL: 3.4 kbps DCCH, No. #2 (as described in TS 34.108, Table 6.10.2.1.2) 

PS domain

5

False

(IE” Support of lossless SRNS relocation ” only present, if RLC ”In-sequence delivery” is TRUE and in UM)

absent

(UM RLC)

Content of PDCP No Header PDU (Step 1)

Information Element
Value/remark

Data
PDCP test data type #1: TCP/IP data packet without IP header compression with any data content. The data shall be limited to 5 Kbytes.

Content of PDCP No Header PDU (Step 3)

Information Element
Value/remark

Data
PDCP test data type #2: UDP/IP data packet without IP header compression with any data content. The data shall be limited to 5 Kbytes.

7.3.2.2.1.5
Test requirements

1. Test requirements: Transmission of uncompressed IP header packets using PDCP Data PDU

The UE shall return the TCP/IP and UDP/IP data packets as indication, that the former packets have been received and handled correctly (PDCP Data PDU). This verifies, that the PDCP configuration on UE side works as negotiated by the RRC.

2. Test requirements: Transmission of uncompressed IP header packets using PDCP No Header PDU

The UE shall return the TCP/IP and UDP/IP data packets as indication, that the former packets have been received and handled correctly (PDCP No Header PDU). This verifies, that the PDCP configuration on UE side works as negotiated by the RRC.

7.3.2.2.2
Transmission of compressed Header

7.3.2.2.2.1
Definition and applicability

Applicable for all UEs supporting RLC UM and a Radio Bearer as described in the Common Test Sequences.

The UE shall be capable to deal with compressed TCP/IP and UDP/IP data packets and furthermore to establish a PDCP entity which applies IP header compression method RFC 2507.

7.3.2.2.2.2
Conformance requirement

Packet Data Convergence Protocol shall perform the following functions: 

- ...

- transfer of user data. Transmission of user data means that PDCP receives PDCP SDU from the NAS and forwards it to the RLC layer and vice versa;

PDCP shall be able (...) to handle them with a correct header compression algorithm and furthermore to indicate the type of the packet within a certain algorithm.

Reference(s)

TS 25.323 clause 5

TS 25.323 subclause 5.1.1

7.3.2.2.2.3
Test purpose

1.
To verify, that the UE transmits and receives in unacknowledged mode (RLC UM) TCP/IP and UDP/IP data packets by using IP header compression method as described in RFC2507 as negotiated by RRC. 

2.
To verify, that the PID assignment rules are correctly applied by the UE. The UE as shall use the correct PID value for the applied optimisation method for transmitting and receiving TCP/IP and UDP/IP data packets.
7.3.2.2.2.4
Method of test

Initial conditions

UE is in Idle mode

Related ICS/IXIT Statement(s)

Support of IP header compression method RFC 2507 - YES/NO

Test procedure

a)
The SS setups a packet switched session including radio bearer and test loop back mode 1 in RLC UM using Common test procedures for mobile originated PS switched sessions. Usage of ”PDCP Data” PDU has been negotiated by RRC.

b)
The SS sends a ”normal” TCP/IP data packet (no compression packet type), PID=0. 

NOTE:
According to the compression algorithm RFC 2507, this is necessary for the decompression unit to create the internal CONTEXT with assigned CID. 

c)
After having received the TCP/IP data packet, the PDCP entity of the UE shall recognize the PID value and shall handle the received data packet with the correct decompression method. Then, it forwards the data to its Radio Bearer Loop Back entity. The received data shall be returned by the UE via its PDCP configuration.

d)
The SS receives and decodes the TCP/IP data packet according to the inserted PID. The decoded data packet shall be identical with the data as sent before.

e)
The SS sends a TCP/IP data packet with packet type: Full_Header, PID=1. 

NOTE:
According to the compression algorithm RFC 2507, this is necessary to transmit the created CONTEXT and the assigned CID.

f)
After having received the TCP/IP data packet, the PDCP entity of the UE shall recognize the PID value and shall handle the received data packet with the correct decompression method. Then, it forwards the data to its Radio Bearer Loop Back entity. The received data shall be returned by the UE via its PDCP configuration.

g)
The SS receives and decodes the TCP/IP data packet according to the inserted PID. The decoded data packet shall be identical with the data as sent before.

h)
The SS sends a TCP/IP data packet with packet type: Compressed_TCP, PID=2.

i)
After having received the TCP/IP data packet, the PDCP entity of the UE shall recognize the PID value and shall handle the received data packet with the correct decompression method. Then, it forwards the data to its Radio Bearer Loop Back entity. The received data shall be returned by the UE via its PDCP configuration.

j)
The SS receives and decodes the TCP/IP data packet according to the inserted PID. The decoded data packet shall be identical with the data as sent before.

k)
The SS sends a TCP/IP data packet with packet type: Compressed_TCP_nondelta, PID=3.

l)
After having received the TCP/IP data packet, the PDCP entity of the UE shall recognize the PID value and shall handle the received data packet with the correct decompression method. Then, it forwards the data to its Radio Bearer Loop Back entity. The received data shall be returned by the UE via its PDCP configuration.

m)
The SS receives and decodes the TCP/IP data packet according to the inserted PID. The decoded data packet shall be identical with the data as sent before.

n)
Step b) to d) is repeated for a ”normal” UDP/IP data packet, PID=0.

o)
Step e) to g) is repeated for a UDP/IP data packet with packet type: Full_Header, PID=1.

p)
The SS sends a UDP/IP data packet with packet type: Compressed_non_TCP, PID=4.

q)
After having received the TCP/IP data packet, the PDCP entity of the UE shall recognize the PID value and shall handle the received data packet with the correct decompression method. Then, it forwards the data to its Radio Bearer Loop Back entity. The received data shall be returned by the UE via its PDCP configuration.

r)
The SS receives and decodes the UDP/IP data packet according to the inserted PID. The decoded data packet shall be identical with the data as sent before.

s)
The SS deactivates the Loop back test mode and terminates the connection.

Expected sequence

Step
Direction
Message
Comments


UE
SS



Setup a UE originated PS session using IP Header compression in UM RLC (using Loop back test mode 1)




The SS creates a TCP/IP packet without IP header compression.



1
(
PDCP Data
The SS sends a PDCP Data PDU using the RLC-UM-Data-Request Primitive with the following content to the UE:

PDU type = 000 (PDCP Data PDU)

PID = 0 (uncompressed IP header)

data: below described TCP/IP packet






After having received the PDCP Data PDU, the UE decodes the PDU and recognizes PID value = 0 (no IP header compression applied for this TCP/IP data packet)

Therefore, no IP header decompression is applied for this packet.

The data packet is forwarded via PDCP-SAP to its Radio Bearer Loop Back (RB LB) entity.






The RB LB entity in loop back mode 1 returns the received data packet and sends it back to its PDCP entity.



2
(
PDCP Data
The UE sends a PDCP Data PDU using the RLC-UM-Data-Request Primitive with the following content back to the SS:

PDU type = 000 (PDCP Data PDU)

PID value = 0 to 5, except 4 (depending on the TCP/IP header format used by the UE)

data: former received TCP/IP packet






After reception of this TCP/IP data packet, the SS applies the appropriate decoding function dependent the assigned PID.



3
(
PDCP Data
The SS sends a PDCP Data PDU using the RLC-UM-Data-Request Primitive with the following content to the UE:

PDU type = 000 (PDCP Data PDU)

PID = 1 (Full_Header packet type [TCP/IP])

data: below described TCP/IP packet






After having received the PDCP Data PDU, the UE decodes the PDU, recognizes PID value = 1 applied for this TCP/IP data packet and decompresses it with the appropriate method. The data packet is forwarded via PDCP-SAP to its Radio Bearer Loop Back (RB LB) entity.






The RB LB entity in loop back mode 1 returns the received data packet and sends it back to its PDCP entity.



4
(
PDCP Data
The UE sends a PDCP Data PDU using the RLC-UM-Data-Request Primitive with the following content back to the SS:

PDU type = 000 (PDCP Data PDU)

PID value = 0 to 5, except 4 (depending on which TCP/IP header format is used by the UE)

data: former received TCP/IP packet






After reception of this TCP/IP data packet, the SS applies the appropriate decoding function dependent the assigned PID.



5
(
PDCP Data
The SS sends a PDCP Data PDU using the RLC-UM-Data-Request Primitive with the following content to the UE:

PDU type = 000 (PDCP Data PDU)

PID = 2 (Compressed_TCP packet type)

data: below described TCP/IP packet






After having received the PDCP Data PDU, the UE decodes the PDU, recognizes PID value = 2 applied for this TCP/IP data packet and decompress it with the appropriate method. The data packet is forwarded via PDCP-SAP to its Radio Bearer Loop Back (RB LB) entity.






The RB LB entity in loop back mode 1 returns the received data packet and sends it back to its PDCP entity.

6
(
PDCP Data
The UE sends a PDCP Data PDU using the RLC-UM-Data-Request Primitive with the following content back to the SS:

PDU type = 000 (PDCP Data PDU)

PID value = 0 to 5, except 4 (depending on which TCP/IP header format is used by the UE)

Data: former received TCP/IP packet






After reception of this TCP/IP data packet, the SS applies the appropriate decoding function dependent the assigned PID.



7
(
PDCP Data
The SS sends a PDCP Data PDU using the RLC-UM-Data-Request Primitive with the following content to the UE:

PDU type = 000 (PDCP Data PDU)

PID = 3 (Compressed_TCP_nondelta packet type)

Data: below described TCP/IP packet






After having received the PDCP Data PDU, the UE decodes the PDU, recognizes PID value = 3 applied for this TCP/IP data packet and decompress it with the appropriate method. The data packet is forwarded via PDCP-SAP to its Radio Bearer Loop Back (RB LB) entity.






The RB LB entity in loop back mode 1 returns the received data packet and sends it back to its PDCP entity.



8
(
PDCP Data
The UE sends a PDCP Data PDU using the RLC-UM-Data-Request Primitive with the following content back to the SS:

PDU type = 000 (PDCP Data PDU)

PID value = 0 to 5, except 4 (depending on which TCP/IP header format is used by the UE)

data: former received TCP/IP packet






After reception of this TCP/IP data packet, the SS applies the appropriate decoding function dependent the assigned PID.






The SS creates a UDP/IP packet without compressed IP header compression.

  

9
(
PDCP Data
The SS sends a PDCP Data PDU using the RLC-UM-Data-Request Primitive with the following content to the UE:

PDU type = 000 (PDCP Data PDU)

PID = 0 (uncompressed IP header)

Data: below described UDP/IP packet




After having received the PDCP Data PDU, the UE decodes the PDU and recognizes with PID value = 0, there was no IP header compression applied for the UDP/IP packet.

Therefore, no IP header decompression is applied for this packet. 

The data packet is forwarded via PDCP-SAP to the Radio Bearer Loop Back 

(RB LB) entity.






The RB LB entity in loop back mode 1 returns the received data packet and sends it back to its PDCP entity.



10
(
PDCP Data
The UE sends a PDCP Data PDU using the RLC-UM-Data-Request Primitive with the following content back to the SS:

PDU type = 000 (Data PDU with Header)

PID value = 0,1 or 4 (depending on which UDP/IP header format is used by the UE)

data: below described UDP/IP packet






After reception of this UDP/IP data packet, the SS applies the appropriate decoding function depending on the assigned PID.



11
(
PDCP Data
The SS sends a PDCP Data PDU using the RLC-UM-Data-Request Primitive with the following content to the UE:

PDU type = 000 (PDCP Data PDU)

PID = 1 (Full_Header packet type)

data: below described UDP/IP packet






After having received the PDCP Data PDU, the UE decodes the PDU and recognizes PID value = 1 applied for this UDP/IP data packet and decompress it with the appropriate method. 

The data packet is forwarded via PDCP-SAP to the Radio Bearer Loop Back 

(RB LB) entity.






The RB LB entity in loop back mode 1 returns the received data packet and sends it back to its PDCP entity.



12
(
PDCP Data
The UE sends a PDCP Data PDU using the RLC-UM-Data-Request Primitive with the following content back to the SS:

PDU type = 000 (Data PDU with Header)

PID value = 0,1 or 4 (depending on which UDP/IP header format is used by the UE)

data: below described UDP/IP packet






After reception of this UDP/IP data packet, the SS applies the appropriate decoding function depending on the assigned PID.



13
(
PDCP Data
The SS sends a PDCP Data PDU using the RLC-UM-Data-Request Primitive with the following content to the UE:

PDU type = 000 (PDCP Data PDU)

PID = 4 (Compressed _non-TCP packet type)

data: below described UDP/IP packet




After having received the PDCP Data PDU, the UE decodes the PDU and recognizes PID value = 1 applied for this UDP/IP data packet and decompress it with the appropriate method. 

The data packet is forwarded via PDCP-SAP to the Radio Bearer Loop Back 

(RB LB) entity.






The RB LB entity in loop back mode 1 returns the received data packet and sends it back to its PDCP entity.



14
(
PDCP Data
The UE sends a PDCP Data PDU using the RLC-UM-Data-Request Primitive with the following content back to the SS:

PDU type = 000 (Data PDU with Header)

PID value = 0,1 or 4 (depending on which UDP/IP header format is used by the UE)

data: below described UDP/IP packet






After reception of this UDP/IP data packet, the SS applies the appropriate decoding function depending on the assigned PID.



Deactivate a UE originated PS session using IP Header compression (using Loop back test mode 1)

Specific Message Contents

RRC CONNECTION SETUP message
The contents of the RRC CONNECTION SETUP message applied in the preamble ” Setup a UE originated PS session using IP Header compression in UM RLC” of this test case is identical to those of the default contents of layer 3 messages for RRC tests [TS 34.123-1] (PS connection for UM) with the following exceptions:

Information Element
Value/remark

Capability update requirement

   - UE radio access capability update requirement
TRUE

NOTE: Value will be checked.  Stated capability must be compatible with 34.123-2 (c.f. PICS/PIXIT statements in GSM) and the user settings

RADIO BEARER SETUP message
The contents of the RADIO BEARER SETUP message applied in the preamble ” Setup a UE originated PS session using IP Header compression in UM RLC” of this test case is identical to those of the default contents of layer 3 messages for RRC tests [TS 34.123-1] (PS connection for UM) which fit to the here described parameters with the following exceptions:

Information Element
Value/remark

RAB information for setup

- RAB info

   - RAB identity

    - CN domain identity

- RB information to setup

    - RB identity

    - PDCP info

        - Support of lossless SRNS relocation

        - PDCP PDU header 

            - Header compression information

              CHOICE algorithm type

                 - RFC2507

                   - F_MAX_PERIOD

                   - F_MAX_TIME

                   - MAX_HEADER

                   - TCP_SPACE

                   - NON_TCP_SPACE

                   - EXPECT_REORDERING 

- RLC info

        - Downlink RLC mode
No. # 23 as described in TS 34.108, Table 6.10.2.1.1 Prioritised RABs.

QoS parameter: 

Traffic Class: Interactive or Background, 

max. UL: 64 kbps as described in TS 34.108, subclause 6.10.2.4.1.22 including described physical channel parameters, configuration for UM RLC

max. DL: 64 kbps as described in TS 34.108, subclause 6.10.2.4.1.23 including described physical channel parameters,

Residual BER as described in TS 34.108, clause: 6.10 Related Signalling RB UL: 3.4 kbps, DL: 3.4 kbps DCCH, No. #2 (as described in TS 34.108, Table 6.10.2.1.2) 

PS domain

5

False 

(IE” Support of lossless SRNS relocation ” only present, if RLC ”In-sequence delivery” is TRUE and in UM)

present

1

256      (Default)

5          (Default)

168      (Default)

15                                 (Default)

15                                 (Default)

reordering expected     (Default)

(UM RLC)

Content of PDCP Data PDU (Step 1)

Information Element
Value/remark

PDU type

PID

Data
000 

00000 (No header compression, PID = 0)

PDCP test data type #1: TCP/IP data packet without IP header compression with any data content. The data shall be limited to 5 Kbytes.

Content of PDCP Data PDU (Step 3)

Information Element
Value/remark

PDU type

PID

Data
000 

00001 (Full_Header, PID = 1)

PDCP test data type #1: TCP/IP data packet without IP header compression with any data content. The data shall be limited to 5 Kbytes.

Content of PDCP Data PDU (Step 5)

Information Element
Value/remark

PDU type

PID

Data
000 

00010 (Compressed_TCP, PID = 2)

PDCP test data type #1: TCP/IP data packet without IP header compression with any data content. The data shall be limited to 5 Kbytes.

Content of PDCP Data PDU (Step 7)

Information Element
Value/remark

PDU type

PID

Data
000 

00011 (Compressed_TCP_non-delta, PID = 3)

PDCP test data type #1: TCP/IP data packet without IP header compression with any data content. The data shall be limited to 5 Kbytes.

Content of PDCP Data PDU (Step 9)

Information Element
Value/remark

PDU type

PID

Data
000 

00000 (No header compression, PID = 0)

PDCP test data type #2: UDP/IP data packet without IP header compression with any data content. The data shall be limited to 5 Kbytes.

Content of PDCP Data PDU (Step 11)

Information Element
Value/remark

PDU type

PID

Data
000 

00001 (Full_Header, PID = 1)

PDCP test data type #2: UDP/IP data packet without IP header compression with any data content. The data shall be limited to 5 Kbytes.

Content of PDCP Data PDU (Step 13)

Information Element
Value/remark

PDU type

PID

Data
000 

00100 (Compressed_non-TCP, PID = 4)

PDCP test data type #2: UDP/IP data packet without IP header compression with any data content. The data shall be limited to 5 Kbytes.

7.3.2.2.2.5
Test requirements

The UE shall return the TCP/IP and UDP/IP data packets as indication, that the former packets have been received and handled with the correct compression method. This verifies, that the PDCP configuration on UE side works as negotiated by the RRC.

7.3.2.2.3
Extension of used compression methods

7.3.2.2.3.1
Definition and applicability

Applicable for all UEs supporting RLC UM and a Radio Bearer as described in the Common Test Sequences.

The UE shall be capable to deal with compressed TCP/IP data packets and furthermore to establish a PDCP entity which applies IP header compression method: RFC 2507.

7.3.2.2.3.2
Conformance requirement

Packet Data Convergence Protocol shall perform the following functions: 

- ...

- transfer of user data. Transmission of user data means that PDCP receives PDCP SDU from the NAS and forwards it to the RLC layer and vice versa;

PDCP shall be able (...) to handle them with a correct header compression algorithm and furthermore to indicate the type of the packet within a certain algorithm.

The PDCP layer shall be able to support several header compression algorithms and it shall always be possible to extend the list of supported algorithms in the future.

The table (PID value allocation table) is reconfigured every time the PDCP entity is reconfigured.

The assignment of the PID values follow the general rules listed below:

-
PID values are reassigned for the PDCP entity after renegotiation of the header compression algorithms;

-
the list of negotiated (or re-negotiated) header compression entities shall be examined, starting from the first one in the list. The number of PID values to be assigned is specified in the subclause for this algorithm;

Reference(s)

TS 25.323 clause 5

TS 25.323 subclause 5.1.1

TS 25.323 subclause 5.1

7.3.2.2.3.3
Test purpose

1.
To verify, that the UE is able to handle an extended PID value allocation table after PDCP reconfiguration as configured by RRC.

7.3.2.2.3.4
Method of test

Initial conditions

UE is in Idle mode

Related ICS/IXIT Statement(s)

Support of IP header compression method RFC 2507 - YES/NO

Test procedure

a)
The SS setups a packet switched session including radio bearer and test loop back mode 1 in RLC UM using Common test procedures for mobile originated PS switched sessions (with test loop back mode 1). Usage of ”PDCP Data PDU” and no optimisation method has been negotiated by RRC.

b)
The SS sends a TCP/IP data packet (no compression packet type), PID=0. 

c)
After having received the TCP/IP data packet, the PDCP entity of the UE shall recognize the PID value and shall handle the received data packet correctly. Afterwards it forwards the data to its Radio Bearer Loop Back entity. The received data shall be returned by the UE via its PDCP configuration.

d)
The SS receives and decodes the TCP/IP data packet according to the inserted PID. The decoded data packet shall be identical with the data as sent before.

e)
The SS reconfigures (using RRC Radio Bearer Reconfiguration message) the PDCP entity by extending the PID value allocation table and therefore the applied optimisation method with the IP header compression method RFC 2507. The test loop back mode 1 in RLC UM is still active. 

f)
The SS sends a TCP/IP data packet (no compression packet type), PID=0. 

g)
After having received the TCP/IP data packet, the PDCP entity of the UE shall recognize the PID value and shall handle the received data packet correctly. Afterwards it forwards the data to its Radio Bearer Loop Back entity. The received data shall be returned by the UE via its PDCP configuration.

h)
The SS receives and decodes the TCP/IP data packet according to the inserted PID. The decoded data packet shall be identical with the data as sent before.

i)
The SS sends a TCP/IP data packet with packet type: Full_Header, PID=1. 

j)
After having received the TCP/IP data packet, the PDCP entity of the UE shall recognize the PID value and shall handle the received data packet correctly. Afterwards it forwards the data to its Radio Bearer Loop Back entity. The received data shall be returned by the UE via its PDCP configuration.

k)
The SS receives and decodes the TCP/IP data packet according to the inserted PID. The decoded data packet shall be identical with the data as sent before.

l)
The SS deactivates the Loop back test mode and terminates the connection.

Expected sequence

Step
Direction
Message
Comments


UE
SS



Setup a UE originated PS session using IP Header compression in UM RLC (using Loop back test mode 1)




The SS creates a TCP/IP packet without IP header compression.



1
(
PDCP Data
The SS sends a PDCP Data PDU using the RLC-UM-Data-Request Primitive with the following content to the UE:

PDU type = 000 (PDCP Data PDU)

PID = 0 (uncompressed IP header)

data: below described TCP/IP packet






After having received the PDCP Data PDU, the UE decodes the PDU and recognizes PID value = 0 (no IP header compression applied for this TCP/IP data packet)

Therefore, no IP header decompression shall be applied for this packet.

The data packet is forwarded via PDCP-SAP to its Radio Bearer Loop Back (RB LB) entity.






The RB LB entity in loop back mode 1 returns the received data packet and sends it back to its PDCP entity.



2
(
PDCP Data
The UE sends a PDCP Data PDU using the RLC-UM-Data-Request Primitive with the following content back to the SS:

PDU type = 000 (PDCP Data PDU)

PID value = 0

data: former received TCP/IP packet






After reception of this TCP/IP data packet, the SS applies the appropriate decoding function depending on the assigned PID.

3
(
RRC RADIO BEARER RECONFIGURATION
SS extends the ”PID value allocation table” with IP header compression PID (RFC 2507) in the UE.



4
(
RRC RADIO BEARER RECONFIGURATION COMPLETE
UE acknowledges its new settings

5
(
PDCP Data
The SS sends a PDCP Data PDU using the RLC-UM-Data-Request Primitive with the following content to the UE:

PDU type = 000 (PDCP Data PDU)

PID = 0 (normal packet type [TCP/IP])

data: below described TCP/IP packet.






After having received the PDCP Data PDU, the UE decodes the PDU and recognizes PID value = 0 (no IP header compression applied for this TCP/IP data packet)

Therefore, no IP header decompression shall be applied for this packet.

The data packet is forwarded via PDCP-SAP to its Radio Bearer Loop Back (RB LB) entity.






The RB LB entity in loop back mode 1 returns the received data packet and sends it back to its PDCP entity.



6
(
PDCP Data
The UE sends a PDCP Data PDU using the RLC-UM-Data-Request Primitive with the following content back to the SS:

PDU type = 000 (PDCP Data PDU)

PID value = 0 to 5, except 4 (depending on which TCP/IP header format is used by the UE)

data: former received TCP/IP packet






After reception of this TCP/IP data packet, the SS applies the appropriate decoding function depending on the assigned PID.

7
(
PDCP Data
The SS sends a PDCP Data PDU using the RLC-UM-Data-Request Primitive with the following content to the UE:

PDU type = 000 (PDCP Data PDU)

PID = 1 (Full_Header packet type [TCP/IP])

data: below described TCP/IP packet






After having received the PDCP Data PDU, the UE decodes the PDU and recognizes PID value = 1 applied for this TCP/IP data packet and shall decompress it with the appropriate method. 

The data packet is forwarded via PDCP-SAP to its Radio Bearer Loop Back (RB LB) entity.






The RB LB entity in loop back mode 1 returns the received data packet and sends it back to its PDCP entity.



8
(
PDCP Data
The UE sends a PDCP Data PDU using the RLC-UM-Data-Request Primitive with the following content back to the SS:

PDU type = 000 (PDCP Data PDU)

PID value = 0 to 5, except 4 (depending on the TCP/IP header format used by UE)

data: former received TCP/IP packet






After reception of this TCP/IP data packet, the SS applies the appropriate decoding function depending on the assigned PID.

Deactivate a UE originated PS session using IP Header compression (using Loop back test mode 1)

Specific Message Contents

RRC RADIO BEARER RECONFIGURATION message
The contents of the RRC RADIO BEARER RECONFIGURATION message applied in the preamble ” Setup a UE originated PS session using IP Header compression in UM RLC” of this test case is identical to those of the default contents of layer 3 messages for RRC tests [TS 34.123-1] (PS connection for UM) with the following exceptions:

Information Element
Value/remark

RB information to reconfigure list

RB information to reconfigure

- PDCP info

   - PDCP PDU header 

    - Header compression information

      CHOICE algorithm type

       - RFC2507

         - F_MAX_PERIOD

         - F_MAX_TIME

         - MAX_HEADER

         - TCP_SPACE

         - NON_TCP_SPACE

         - EXPECT_REORDERING
1

present

1

256      (Default)

5          (Default)

168      (Default)

15                                 (Default)

15                                 (Default)

reordering expected     (Default)

RRC CONNECTION SETUP message

The contents of the RRC CONNECTION SETUP message applied in the preamble ” Setup a UE originated PS session using IP Header compression in UM RLC” of this test case is identical to those of the default contents of layer 3 messages for RRC tests [TS 34.123-1] (PS connection for UM) with the following exceptions:

Information Element
Value/remark

Capability update requirement

   - UE radio access capability update requirement
TRUE

NOTE: Value will be checked.  Stated capability must be compatible with 34.123-2 (c.f. PICS/PIXIT statements in GSM) and the user settings

RADIO BEARER SETUP message

The contents of the RADIO BEARER SETUP message applied in the preamble ” Setup a UE originated PS session using IP Header compression in UM RLC” of this test case is identical to those of the default contents of layer 3 messages for RRC tests [TS 34.123-1] (PS connection for UM) which fit to the here described parameters with the following exceptions:

Information Element
Value/remark

RAB information for setup

- RAB info

   - RAB identity

    - CN domain identity

- RB information to setup

    - RB identity

    - PDCP info

        - PDCP PDU header 

 - RLC info

        - Downlink RLC mode
No. # 23 as described in TS 34.108, Table 6.10.2.1.1 Prioritised RABs.

QoS parameter: 

Traffic Class: Interactive or Background, 

max. UL: 64 kbps as described in TS 34.108, subclause 6.10.2.4.1.22 including described physical channel parameters, configuration for UM RLC

max. DL: 64 kbps as described in TS 34.108, subclause 6.10.2.4.1.23 including described physical channel parameters,

Residual BER as described in TS 34.108, clause: 6.10 Related Signalling RB UL: 3.4 kbps, DL: 3.4 kbps DCCH, No. #2 (as described in TS 34.108, Table 6.10.2.1.2) 

PS domain

5

present

(UM RLC)

Content of PDCP Data PDU (Step 1 and 5)

Information Element
Value/remark

PDU type

PID

Data
000 

00000 (No header compression, PID = 0)

PDCP test data type #1: TCP/IP data packet without IP header compression with any data content. The data shall be limited to 5 Kbytes.

Content of PDCP Data PDU (Step 7)

Information Element
Value/remark

PDU type

PID

Data
000 

00001 (Full_Header, PID = 1)

PDCP test data type #1: TCP/IP data packet without IP header compression with any data content. The data shall be limited to 5 Kbytes.

7.3.2.2.3.5
Test requirements

After PDCP reconfiguration, the UE shall return the TCP/IP data packets as indication, that the extension of used optimisation method are applied by UE. This verifies, that the PDCP configuration on UE side works as negotiated by the RRC.

7.3.2.2.4
Compression type used for different entities

7.3.2.2.4.1
Definition and applicability

Applicable only for an UE supporting the establishment of more than one PDCP entity in parallel, i.e. it shall be possible to configure more than one Radio Bearer Loop Back entities (each PDCP entity are assigned via PDCP-SAP to its own Radio Bearer Loop Back entity).

Applicable for all UEs supporting RLC UM and a Radio Bearer as described in the Test procedure.

The UE shall be capable to deal with compressed TCP/IP data packets and furthermore it shall apply IP header compression method RFC 2507.

7.3.2.2.4.2
Conformance requirement

Packet Data Convergence Protocol shall perform the following functions: 

- ...

- transfer of user data. Transmission of user data means that PDCP receives PDCP SDU from the NAS and forwards it to the RLC layer and vice versa;

PDCP shall be able (...) to handle them with a correct header compression algorithm and furthermore to indicate the type of the packet within a certain algorithm.

The assignment of the PID values follow the general rules listed below:

-
PID values are assigned independently to each PDCP entity;

Different PDCP entities may include header compression algorithms of the same type
Reference(s)

TS 25.323 clause 5

TS 25.323 subclause 5.1.1

TS 25.323 subclause 5.1

7.3.2.2.4.3
Test purpose

NOTE:
For this test case, the SS shall be configured to handle more than one received PDCP messages in parallel.
1.
To verify, that a configured IP header compression algorithm are applied to compress and decompress TCP/IP data packets by several PDCP entities in parallel, if more than one entities are established, i.e. the UE uses the same PID to transmit two TCP/IP data packets with the same content in parallel using two Radio Bearer configurations.

7.3.2.2.4.4
Method of test

Initial conditions

UE is in Idle mode

Related ICS/IXIT Statement(s)

Establishment of more than one PDCP entities - YES/NO

Support of IP header compression method RFC 2507 - YES/NO

Test procedure

a)
The SS setups a packet switched session including two radio bearer configurations in parallel in test loop back mode 1 and in RLC UM using Common test procedures for mobile originated PS switched sessions. Usage of IP header compression method RFC 2507 has been negotiated by RRC. 

b)
The SS sends in parallel a ”normal” TCP/IP data packet, PID=0 via both PDCP configurations to their peer entities.

c)
After having received the TCP/IP data packets, the PDCP entities of the UE shall recognize the PID value and shall handle the received data packet independent of the used PID with the correct decompression method. Then they forward the data to their Radio Bearer Loop Back entity. Both received data shall be returned by each Radio Bearer Loop Back entity.

d)
The SS receives and decodes TCP/IP data packets according to the inserted PID. The decoded data packets shall be identical with the data as sent before.

e)
After having received the TCP/IP data packets, the PDCP entities of the UE shall recognize the PID value and shall handle the received data packets independent of the used PID with the correct decompression method. Then they forward the data to their Radio Bearer Loop Back entity. Both received data shall be returned by each Radio Bearer Loop Back entity.

f)
The SS receives and decodes TCP/IP data packets according to the inserted PID. The decoded data packets shall be identical with the data as sent before.

g)
The SS deactivates the Loop back test mode and terminates the connection.

Expected sequence

Step
Direction
Message
Comments


UE
SS



Setup a UE originated PS session using IP Header compression in UM RLC (using Loop back test mode 1)

1
(
PDCP Data
The SS sends in parallel a PDCP Data PDU using the RLC-UM-Data-Request Primitive via both PDCP entities with the following contents to the UE:

PDU type = 000 (PDCP Data PDU)

PID = 0 (uncompressed IP header)

data: below described TCP/IP packet






After having received both PDCP Data PDUs, the UE decodes each PDU and recognizes PID value = 0 (no IP header compression applied for both TCP/IP data packets). 

Although the same PID is used for both PDUs, the UE shall handle they with the correct method and it forwards both data packets via PDCP-SAPs to their Radio Bearer Loop Back (RB LB) entities.






The RB LB entities in loop back mode 1 return the received data packets and send they back to their PDCP entities.



2
(
PDCP Data
The UE sends back for each PDCP configuration a PDCP Data PDU using the RLC-UM-Data-Request Primitive with the following content back to the SS:

PDU type = 000 (PDCP Data PDU)

PID value = 0 to 5, except 4 (depending on the TCP/IP header format used by UE)

data: former received TCP/IP packet






After reception of TCP/IP data packets, the SS applies the appropriate decoding function for both received messages depending on which PID was assigned to the received data

3
(
PDCP Data
The SS sends in parallel a PDCP Data PDU using the RLC-UM-Data-Request Primitive via both PDCP entities with the following contents to the UE:

PDU type = 000 (PDCP Data PDU)

PID = 1 (Full_Header packet type [TCP/IP])

data: below described TCP/IP packet






After having received both PDCP Data PDUs, the UE decodes each PDU and recognizes PID value = 1 (Full_Header packet type applied for both TCP/IP data packets). 

Although the same PID is used for both PDUs, the UE shall handle they with the correct method and it forwards both data packets via PDCP-SAPs to their Radio Bearer Loop Back (RB LB) entities.






The RB LB entities in loop back mode 1 return the received data packets and send they back to their PDCP entities.



4
(
PDCP Data
The UE sends back for each PDCP configuration a PDCP Data PDU using the RLC-UM-Data-Request Primitive with the following content back to the SS:

PDU type = 000 (PDCP Data PDU)

PID value = 0 to 5, except 4 (depending on the TCP/IP header format used by UE)

data: former received TCP/IP packet






After reception of TCP/IP data packets, the SS applies the appropriate decoding function for both received messages depending on which PID was assigned to the received data

Deactivate a UE originated PS session using IP Header compression (using Loop back test mode 1)

Specific Message Contents

RRC CONNECTION SETUP message

The contents of the RRC CONNECTION SETUP message applied in the preamble ” Setup a UE originated PS session using IP Header compression in UM RLC” of this test case is identical to those of the default contents of layer 3 messages for RRC tests [TS 34.123-1] (PS connection for UM) with the following exceptions:

Information Element
Value/remark

Capability update requirement

   - UE radio access capability update requirement
TRUE

NOTE: Value will be checked.  Stated capability must be compatible with 34.123-2 (c.f. PICS/PIXIT statements in GSM) and the user settings

RADIO BEARER SETUP message

The contents of the RADIO BEARER SETUP message applied in the preamble ” Setup a UE originated PS session using IP Header compression in UM RLC” of this test case is identical to those of the default contents of layer 3 messages for RRC tests [TS 34.123-1] (PS connection for UM) which fit to the here described parameters with the following exceptions:

Information Element
Value/remark

RAB information for setup

- RAB info

   - RAB identity

    - CN domain identity

- RB information to setup

    - RB identity

    - PDCP info

        - PDCP PDU header 

            - Header compression information

              CHOICE algorithm type

                 - RFC2507

                   - F_MAX_PERIOD

                   - F_MAX_TIME

                   - MAX_HEADER

                   - TCP_SPACE

                   - NON_TCP_SPACE

                   - EXPECT_REORDERING 

- RLC info

        - Downlink RLC mode

- RB information to setup

    - RB identity

    - PDCP info

        - PDCP PDU header 

            - Header compression information

              CHOICE algorithm type

                 - RFC2507

                   - F_MAX_PERIOD

                   - F_MAX_TIME

                   - MAX_HEADER

                   - TCP_SPACE

                   - NON_TCP_SPACE

                   - EXPECT_REORDERING 

- RLC info

        - Downlink RLC mode
No. # 23 as described in TS 34.108, Table 6.10.2.1.1 Prioritised RABs.

QoS parameter: 

Traffic Class: Interactive or Background, 

max. UL: 64 kbps as described in TS 34.108, subclause 6.10.2.4.1.22 including described physical channel parameters, configuration for UM RLC configuration for UM RLC

max. DL: 64 kbps as described in TS 34.108, subclause 6.10.2.4.1.23 including described physical channel parameters,

Residual BER as described in TS 34.108, clause: 6.10 Related Signalling RB UL: 3.4 kbps, DL: 3.4 kbps DCCH, No. #2 (as described in TS 34.108, Table 6.10.2.1.2) 

PS domain

5

present

1

256      (Default)

5          (Default)

168      (Default)

15                                 (Default)

15                                 (Default)

reordering expected     (Default)

(UM RLC)

(NOTE: for RB ID 6, the same RAB configurations are used (No. # 23 as described in TS 34.108) as described for RB ID 5)

6

present

1

256      (Default)

5          (Default)

168      (Default)

15                                 (Default)

15                                 (Default)

reordering expected     (Default)

(UM RLC)

Content of PDCP Data PDU (Step 1)

Information Element
Value/remark

PDU type

PID

Data
000 

00000 (No header compression, PID = 0)

PDCP test data type #1: TCP/IP data packet without IP header compression with any data content. The data shall be limited to 5 Kbytes.

Content of PDCP Data PDU (Step 3)

Information Element
Value/remark

PDU type

PID

Data
000 

00001 (Full_Header, PID = 1)

PDCP test data type #1: TCP/IP data packet without IP header compression with any data content. The data shall be limited to 5 Kbytes.

7.3.2.2.4.5
Test requirements

The UE shall return both TCP/IP data packets as indication that the former received data packets associated with the same PID value are handled in parallel with the same decompression method. This verifies, that more than one PDCP configuration on UE side using the same compression method is able to apply it in parallel.
7.3.2.2.5
Reception of not defined PID values

7.3.2.2.5.1
Definition and applicability

Applicable for all UEs supporting RLC UM and a Radio Bearer as described in the Common Test Sequences.

The UE shall be capable to deal with compressed TCP/IP data packets and furthermore to establish a PDCP entity, which applies PDCP Data PDU if no IP header compression method, is negotiated.

The UE shall not forward invalid PDCP PDU data contents to its Radio Bearer. 

7.3.2.2.5.2
Conformance requirement

PDCP shall be able (...) to handle them with a correct header compression algorithm and furthermore to indicate the type of the packet within a certain algorithm;

PID values that are used and are not defined invalidate the PDCP PDU;

Reference(s)

TS 25.323 subclause 5.1.1

TS 25.323 subclause 5.1.2.1

7.3.2.2.5.3
Test purpose

1. 
To verify, that a UE considers a received PDCP PDU message with not defined PID value as invalid, i.e. such an invalid PDCP PDU is not forwarded to the Radio Bearer entity on UE side. Therefore the UE using loop back mode 1 does not return such data packet to the SS. 
7.3.2.2.5.4
Method of test

Initial conditions

UE is in Idle mode

Related ICS/IXIT Statement(s)

Test procedure

a)
The SS setups a packet switched session including radio bearer and test loop back mode 1 in RLC UM using Common test procedures for mobile originated PS switched sessions. Usage of ”PDCP Data PDU” and no PDCP IP header compression method has been negotiated by RRC. 

b)
The SS sends a ”normal” TCP/IP data packet (no compression packet type), PID=0.

c)
After having received the TCP/IP data packet, the PDCP entity of the UE shall recognize the PID value and shall handle the received data packet with the correct decoding method. Afterwards it forwards the data to its Radio Bearer Loop Back entity. The received data shall be returned by the UE via its PDCP configuration.

d)
The SS receives and decodes TCP/IP data packets according to the inserted PID. The decoded data packets shall be identical with the data as sent before.

e)
The SS sends a TCP/IP data packet with packet type: Full_Header, PID=1. 

f)
After having received the TCP/IP data packet, the PDCP entity of the UE shall recognize the PID value and shall handle the received data packet with the correct decoding method. Afterwards it forwards the data to its Radio Bearer Loop Back entity. The received data shall be returned by the UE via its PDCP configuration.

g)
The SS waits an amount of time to make sure, that no returned data packet was sent by UE.

h)
The SS deactivates the Loop back test mode and terminates the connection.

Expected sequence

Step
Direction
Message
Comments


UE
SS



Setup a UE originated PS session using IP Header compression in UM RLC (using Loop back test mode 1)

1
(
PDCP Data
The SS sends a PDCP Data PDU using the RLC-UM-Data-Request Primitive with the following content to the UE:

PDU type = 000 (PDCP Data PDU)

PID = 0 (uncompressed IP header)

data: below described TCP/IP packet






After having received the PDCP Data PDU, the UE decodes the PDU and recognizes PID value = 0 (no IP header compression applied for this TCP/IP data packet)

Therefore, no IP header decompression shall be applied for this packet.

The data packet is forwarded via PDCP-SAP to its Radio Bearer Loop Back (RB LB) entity.






The RB LB entity in loop back mode 1 returns the received data packet and sends it back to its PDCP entity.



2
(
PDCP Data
The UE sends a PDCP Data PDU using the RLC-UM-Data-Request Primitive with the following content back to the SS:

PDU type = 000 (PDCP Data PDU)

PID value = 0

data: former received TCP/IP packet






After reception of this TCP/IP data packet, the SS applies the appropriate decoding function depending on the assigned PID.

3
(
PDCP Data
The SS sends a PDCP Data PDU using the RLC-UM-Data-Request Primitive with the following content to the UE:

PDU type = 000 (PDCP Data PDU)

PID = 1 (Full_Header packet type [TCP/IP])

data: below described TCP/IP packet.






After having received the PDCP Data PDU, the UE shall recognize, that a not defined   PID value (as negotiated by RRC) is inserted in the PDCP PDU. 

The UE shall consider this PDU as invalid, i.e. the data packet is not forwarded via PDCP-SAP to its Radio Bearer Loop Back (RB LB) entity.

Therefore this data packet is not returned to the SS.



4


The SS waits a amount of time to make sure, that the former data packet is not returned to the SS.

Deactivate a UE originated PS session using IP Header compression (using Loop back test mode 1)

Specific Message Contents

RRC CONNECTION SETUP message

The contents of the RRC CONNECTION SETUP message applied in the preamble ” Setup a UE originated PS session using IP Header compression in UM RLC” of this test case is identical to those of the default contents of layer 3 messages for RRC tests [TS 34.123-1] (PS connection for UM) with the following exceptions:

Information Element
Value/remark

Capability update requirement

   - UE radio access capability update requirement
TRUE

NOTE: Value will be checked.  Stated capability must be compatible with 34.123-2 (c.f. PICS/PIXIT statements in GSM) and the user settings

RADIO BEARER SETUP message

The contents of the RADIO BEARER SETUP message applied in the preamble ” Setup a UE originated PS session using IP Header compression in UM RLC” of this test case is identical to those of the default contents of layer 3 messages for RRC tests [TS 34.123-1] (PS connection for UM) which fit to the here described parameters with the following exceptions:

Information Element
Value/remark

RAB information for setup

- RAB info

   - RAB identity

    - CN domain identity

- RB information to setup

    - RB identity

    - PDCP info

        - PDCP PDU header  

- RLC info

        - Downlink RLC mode
No. # 23 as described in TS 34.108, Table 6.10.2.1.1 Prioritised RABs.

QoS parameter: 

Traffic Class: Interactive or Background, 

max. UL: 64 kbps as described in TS 34.108, subclause 6.10.2.4.1.22 including described physical channel parameters, configuration for UM RLC

max. DL: 64 kbps as described in TS 34.108, subclause 6.10.2.4.1.23 including described physical channel parameters,

Residual BER as described in TS 34.108, clause: 6.10 Related Signalling RB UL: 3.4 kbps, DL: 3.4 kbps DCCH, No. #2 (as described in TS 34.108, Table 6.10.2.1.2) 

PS domain

5

present

(UM RLC)

Content of PDCP Data PDU (Step 1)

Information Element
Value/remark

PDU type

PID

Data
000 

00000 (No header compression, PID = 0)

PDCP test data type #1: TCP/IP data packet without IP header compression with any data content. The data shall be limited to 5 Kbytes.

Content of PDCP Data PDU (Step 3)

Information Element
Value/remark

PDU type

PID

Data
000 

00001 (Full_Header, PID = 1)

PDCP test data type #1: TCP/IP data packet without IP header compression with any data content. The data shall be limited to 5 Kbytes.

7.3.2.2.5.5
Test requirements

The UE shall return the received TCP/IP data packet using the PDCP Data PDU with PID = 0 as indication, that the UE works as configured.

The UE shall not return the TCP/IP data packet using the PDCP Data PDU with PID = 1 as indication, that this PDU was considerd as invalid by the UE. This verifies, that the PDCP configuration on UE side has considered this PDU as invalid.

7.3.3
PDCP sequence numbering when lossless SRNS Relocation

7.3.3.1
Data transmission if lossless SRNS Relocation is supported

7.3.3.1.1
Definition and applicability

Applicable for all UEs supporting RLC AM, RLC in-sequence delivery, a Radio Bearer as described in the Common Test Sequences and lossless SRNS relocation.

The UE shall be capable to deal with uncompressed TCP/IP data packets and furthermore to establish a PDCP entity which applies PDCP Sequence Numbering

7.3.3.1.2
Conformance requirement

The PDCP layer shall carry out the following functions during lossless SRNS relocation:

-
forwarding of PDCP SDUs and associated sequence numbering;

Reference(s)

TS 25.323 subclause 5.4

7.3.3.1.3
Test purpose

1.
To verify, that a UE supporting lossless SRNS relocation is able to receive and to send IP data packets by using PDCP Sequence Numbering as negotiated by RRC.

7.3.3.1.4
Method of test

Initial conditions

SS: 2 cells - Cell A belonging to the valid SRNS (Source SRNS), Cell B belonging to the DRNS (Target SRNS). Both cells are neighbour cells. Cell A has a higher RF power level than Cell B such that an UE shall find Cell A more suitable for service.

UE: It is in Idle mode and has selected cell A with valid SRNS (Source SRNS). 

Related ICS/IXIT Statement(s)

Support of lossless SRNS Relocation - YES/NO

Support of RLC in-sequence delivery - YES/NO

Test procedure

a)
The SS setups a packet switched session including Radio Bearer and test loop back mode 1 in RLC AM and in-sequence delivery using Common test procedures for mobile originated PS switched sessions in Cell A. Usage of ”PDCP Data” PDU, support of lossless SRNS relocation and no IP header compression has been negotiated by RRC. The PDCP SN window size has been negotiated by RRC.

b)
The SS sends a TCP/IP data packet (no compression packet type), PID=0.

c)
After having received the TCP/IP data packet, the PDCP entity of the UE shall recognize the PID value and shall handle the received data packet correctly. Afterwards it forwards the data to its Radio Bearer Loop Back entity. The received data shall be returned by the UE via its PDCP configuration.

d)
The SS receives and decodes the TCP/IP data packet according to the inserted PID. The decoded data packet shall be identical with the data as sent before.

e)
The SS starts to broadcast BCCH messages on the primary CPICH in cell B with a power level higher than in cell A. The UE shall chose cell B to be more suitable for service and hence perform a cell reselection. 

f)
After completion of cell reselection, the UE transmits a CELL UPDATE message to the SS on the uplink CCCH of cell B with the Cell update cause ”Cell Reselection”.

g)
After having performed SRNS relocation  (target RNC allocated with new S-RNTI for the UE), the Target SRNS is the valid SRNS and the SS sends a ”CELL UPDATE CONFIRM” message with new RNC_ID to indicate the completion of the cell update.

h)
The UE shall confirm the reallocation.

i)
The SS sends the next TCP/IP data packet (no compression packet type), PID=0 using the ”PDCP Data” PDU to the UE.

j)
After having received the TCP/IP data packet, the UE shall recognize the PID value and shall handle the received data packet correctly. Afterwards it forwards the data to its Radio Bearer Loop Back entity. The received data shall be returned by the UE via its PDCP configuration.

k)
The SS receives and decodes TCP/IP data packets according to the inserted PID. The decoded data packets shall be identical with the data as sent before.

l)
The SS deactivates the Loop back test mode and terminates the connection.

Expected sequence

Step
Direction
Message
Comments


UE
SS



Setup a UE originated PS session using IP Header compression in AM RLC (using Loop back test mode 1) in Cell A




The SS creates a TCP/IP packet without IP header compression.



1
(
PDCP Data
The SS sends a PDCP Data PDU using the  RLC-AM-Data-Request Primitive with the following  content to the UE:

PDU type = 000 (PDCP Data PDU)

PID = 0 (uncompressed IP header)

data: below described TCP/IP packet






After having received the PDCP Data PDU, the UE decodes the PDU and recognizes  PID value = 0 (no IP header compression applied for this TCP/IP data packet)

Therefore, no IP header decompression shall be applied for this packet.

The data packet is forwarded via  PDCP-SAP to its  Radio Bearer Loop Back (RB LB) entity.






The RB LB entity in loop back mode 1 returns the  received data packet and sends it back to its PDCP entity.



2
(
PDCP Data
The UE sends a PDCP Data PDU using the  RLC-AM-Data-Request Primitive with the following  content back to the SS:

PDU type = 000 (PDCP Data PDU)

PID value = 0

data: former received TCP/IP packet






After reception of this TCP/IP data packet, the SS applies the appropriate decoding  function depending on the assigned PID.

3


The SS increases the RF power level of cell B and decreases the power level of Cell A such that the UE finds cell B more suitable for service.



4


The UE cell reselection is performed and Cell B are selected for service.



5
(
RRC CELL UPDATE
Then, the UE shall inform the SS about the new cell selection by sending cell update with new parameters (parameter values as used in RRC testing).



6
(
RRC CELL UPDATE CONFIRM
After having performed SRNS relocation, the Target SRNS is the valid SRNS and the SS sends a ”CELL UPDATE CONFIRM” message with new parameter ”RNC_ID” to indicate the completion of SRNS relocation (parameters as used in RRC testing).



7
(
RNTI REALLOCATION COMPLETE
The UE confirms the newly received information (parameters as used in RRC testing).



8
(
PDCP Data
The SS sends the next PDCP Data PDU using the  RLC-AM-Data-Request Primitive with the following  content to the UE:

PDU type = 000 (PDCP Data PDU)

PID = 0 (uncompressed IP header)

data: below described TCP/IP packet






After having received the PDCP Data PDU, the UE decodes the PDU and recognizes  PID value = 0 (no IP header compression applied for this TCP/IP data packet)

Therefore, no IP header decompression shall be applied for this packet.

The data packet is forwarded via  PDCP-SAP to its  Radio Bearer Loop Back (RB LB) entity.






The RB LB entity in loop back mode 1 returns the  received data packet and sends it back to its PDCP entity.



9
(
PDCP Data
The UE sends a PDCP Data PDU using the  RLC-AM-Data-Request Primitive with the following  content back to the SS:

PDU type = 000 (PDCP Data PDU)

PID value = 0

data: former received TCP/IP packet






After reception of this TCP/IP data packet, the SS applies the appropriate decoding  function depending on the assigned PID.

Deactivate a UE originated PS session using IP Header compression (using Loop back test mode 1)

Specific Message Contents

RRC CONNECTION SETUP message

The contents of the RRC CONNECTION SETUP message applied in the preamble ” Setup a UE originated PS session using IP Header compression in AM RLC” of this test case is identical to those of the default contents of layer 3 messages for RRC tests [TS 34.123-1] (PS connection for AM) with the following exceptions:

Information Element
Value/remark

Capability update requirement

   - UE radio access capability update requirement
TRUE

NOTE: Value will be checked.  Stated capability must be compatible with 34.123-2 (c.f. PICS/PIXIT statements in GSM) and the user settings

RADIO BEARER SETUP message

The contents of the RADIO BEARER SETUP message applied in the preamble ” Setup a UE originated PS session using IP Header compression in AM RLC” of this test case is identical to those of the default contents of layer 3 messages for RRC tests [TS 34.123-1] (PS connection for AM) which fit to the here described parameters with the following exceptions:

Information Element
Value/remark

RAB information for setup

- RAB info

   - RAB identity

    - CN domain identity

- RB information to setup

    - RB identity

    - PDCP info

        - Max PDCP SN

        - Support of lossless SRNS relocation   

        - PDCP PDU header  

- RLC info

        - Downlink RLC mode

        - In-sequence delivery
No. # 23 as described in TS 34.108, Table 6.10.2.1.1 Prioritised RABs.

QoS parameter: 

Traffic Class: Interactive or Background, 

max. UL: 64 kbps as described in TS 34.108, subclause 6.10.2.4.1.22 including described physical channel parameters, configuration for AM RLC

max. DL: 64 kbps as described in TS 34.108, subclause 6.10.2.4.1.23 including described physical channel parameters,

Residual BER as described in TS 34.108, clause: 6.10 Related Signalling RB UL: 3.4 kbps, DL: 3.4 kbps DCCH, No. #2 (as described in TS 34.108, Table 6.10.2.1.2) 

PS domain

5

65535

TRUE

present

(AM RLC)

True

Content of PDCP Data PDU (Step 1)

Information Element
Value/remark

PDU type

PID

Data
000 

00000 (No header compression, PID = 0)

PDCP test data type #1: TCP/IP data packet without IP header compression with any data content. The data shall be limited to 5 Kbytes.

Content of PDCP Data PDU (Step 8)

Information Element
Value/remark

PDU type

PID

Data
000 

00000 (No header compression, PID = 0)

PDCP test data type #1: TCP/IP data packet without IP header compression with any data content. The data shall be limited to 5 Kbytes.

7.3.3.1.5
Test requirements

After having sent the ”RRC RNTI REALLOCATION COMPLETE”, the UE shall return the received TCP/IP data packets as indication, that it supports lossless SRNS relocation. This implicitly verifies, that Sequence Numbering is used for lossless SRNS relocation.

7.3.3.2
Synchronisation of PDCP sequence numbers

7.3.3.2.1
Definition and applicability

Applicable for all UEs supporting RLC AM, RLC in-sequence delivery, a Radio Bearer as described in the Common Test Sequences.

The UE shall be capable to deal with compressed TCP/IP and UDP/IP data packets and furthermore it shall be capable to use IP Header compression method RFC 2507.

7.3.3.2.2
Conformance requirement

The PDCP SeqNum PDU shall be sent once by the peer PDCP entities when synchronisation of the PDCP SN is required. (...) Synchronisation of PDCP SN is required after (...) RB reconfiguration.

Reference(s)

TS 25.323 subclause 5.4

7.3.3.2.3
Test purpose

1.
To verify, that the UE supporting lossless SRNS relocation as negotiated by RRC is able to handle the  ”PDCP SeqNum” PDU to synchronize the used PDCP Sequence Number after reconfiguration of the Radio Bearer.

7.3.3.2.4
Method of test

Initial conditions

SS: 2 cells - Cell A belonging to the valid SRNS (Source SRNS), Cell B belonging to the DRNS (Target  SRNS). Both cells are neighbour cells. Cell A has a higher RF power level than Cell B such that an UE shall find Cell A more suitable for service.

UE: It is in Idle mode and has selected cell A with valid SRNS (Source SRNS).

Related ICS/IXIT Statement(s)

Support of lossless SRNS relocation - YES/NO

Support of RLC in-sequence delivery - YES/NO

Test procedure

a)
The SS setups a packet switched session including Radio Bearer and test loop back mode 1 in RLC AM and in-sequence delivery using Common test procedures for mobile originated PS switched sessions in Cell A. Usage of ”PDCP Data” PDU, support of lossless SRNS relocation and no IP header compression has been negotiated by RRC. The PDCP SN window size has been negotiated by RRC.

b)
The SS sends a TCP/IP data packet (no compression packet type), PID=0.

c)
After having received the TCP/IP data packet, the PDCP entity of the UE shall recognize the PID value and shall handle the received data packet correctly. Afterwards it forwards the data to its Radio Bearer Loop Back entity. The received data shall be returned by the UE via its PDCP configuration.

d)
The SS receives and decodes the TCP/IP data packet according to the inserted PID. The decoded data packet shall be identical with the data as sent before.

e)
The SS reconfigures (using RRC Radio Bearer Reconfiguration message) the PDCP entity by extending the PID value allocation table and therefore the applied optimisation method with the IP header compression method RFC 2507. The test loop back mode 1 in RLC AM is still active.

f)
The SS sends the next TCP/IP data packet (no compression packet type), PID=0 using the ”PDCP SeqNum” PDU including the current PDCP Sequence Number value to the UE.

g)
After having received the TCP/IP data packet, the UE shall recognize the PID value and shall handle the received data packet correctly. Afterwards it forwards the data to its Radio Bearer Loop Back entity. The received data shall be returned by the UE via its PDCP configuration.

h)
The SS receives and decodes TCP/IP data packets according to the inserted PID. The decoded data packets shall be identical with the data as sent before.

i)
The SS deactivates the Loop back test mode and terminates the connection.

Expected sequence

Step
Direction
Message
Comments


UE
SS



Setup a UE originated PS session using IP Header compression in AM RLC (using Loop back test mode 1) in Cell A




The SS creates a TCP/IP packet without IP header compression.



1
(
PDCP Data
The SS sends a PDCP Data PDU using the RLC-AM-Data-Request Primitive with the following content to the UE:

PDU type = 000 (PDCP Data PDU)

PID = 0 (uncompressed IP header)

data: below described TCP/IP packet






After having received the PDCP Data PDU, the UE decodes the PDU and recognizes  PID value = 0 (no IP header compression applied for this TCP/IP data packet)

Therefore, no IP header decompression shall be applied for this packet.

The data packet is forwarded via  PDCP-SAP to its  Radio Bearer Loop Back (RB LB) entity.






The RB LB entity in loop back mode 1 returns the  received data packet and sends it back to its PDCP entity.



2
(
PDCP Data
The UE sends a PDCP Data PDU using the  RLC-AM-Data-Request Primitive with the following  content back to the SS:

PDU type = 000 (PDCP Data PDU)

PID value = 0

data: former received TCP/IP packet






After reception of this TCP/IP data packet, the SS applies the appropriate decoding  function depending on the assigned PID.

3
(
RRC RADIO BEARER RECONFIGURATION
SS extends the ”PID value allocation table” with IP header compression PID (RFC 2507) in the UE.



4
(
RRC RADIO BEARER RECONFIGURATION COMPLETE
UE acknowledges its new settings

5
(
PDCP SeqNum
The SS sends a PDCP SeqNum PDU including its current Sequence Number with the following content to the UE:

PDU type = 001 (PDCP SeqNum PDU)

PID = 0 (normal packet type [TCP/IP])

SeqNum = current PDCP Sequence Number

data: below described TCP/IP packet






After having received the PDCP SeqNum  PDU, the UE shall set the received PDCP Sequence Number as its own valid value. It  decodes the PDU, recognizes  PID value = 0 applied for this TCP/IP data packet and shall decompress it with the appropriate method. 

The data packet is forwarded via  PDCP-SAP to its  Radio Bearer Loop Back (RB LB) entity.






The RB LB entity in loop back mode 1 returns the received data packet  and sends it back to its PDCP entity.



6
(
PDCP PDU
The UE sends a PDCP PDU with PDCP Header back to the SS. The content is as follows:

PDU type = 000 (PDCP Data PDU)

PID value = 0 to 5, except 4 (depending on the TCP/IP Header format used by UE)

SeqNum: current UE value, (optional parameter, depending on the used PDU)

data: former received TCP/IP packet.






After reception of this TCP/IP data packet, the SS applies the appropriate decoding  function depending on the assigned PID.

Deactivate a UE originated PS session using IP Header compression (using Loop back test mode 1)

Specific Message Contents

RRC RADIO BEARER RECONFIGURATION message

The contents of the RRC RADIO BEARER RECONFIGURATION message applied in the preamble ” Setup a UE originated PS session using IP Header compression in AM RLC” of this test case is identical to those of  the default contents of layer 3 messages for RRC tests [TS 34.123-1] (PS connection for AM) with the following exceptions:

Information Element
Value/remark

RB information to reconfigure list

RB information to reconfigure

- PDCP info

 - Max PDCP SN 

 - Support of lossless SRNS relocation

  - PDCP PDU header 

    - Header compression information

      CHOICE algorithm type

       - RFC2507

         - F_MAX_PERIOD

         - F_MAX_TIME

         - MAX_HEADER

         - TCP_SPACE

         - NON_TCP_SPACE

         - EXPECT_REORDERING
1

65535

TRUE

present

1

256      (Default)

5          (Default)

168      (Default)

15                                 (Default)

15                                 (Default)

reordering expected     (Default)

RRC CONNECTION SETUP message

The contents of the RRC CONNECTION SETUP message applied in the preamble ” Setup a UE originated PS session using IP Header compression in AM RLC” of this test case is identical to those of the default contents of layer 3 messages for RRC tests [TS 34.123-1] (PS connection for AM) with the following exceptions:

Information Element
Value/remark

Capability update requirement

   - UE radio access capability update requirement
TRUE

NOTE: Value will be checked.  Stated capability must be compatible with 34.123-2 (c.f. PICS/PIXIT statements in GSM) and the user settings

RADIO BEARER SETUP message

The contents of the RADIO BEARER SETUP message applied in the preamble ” Setup a UE originated PS session using IP Header compression in AM RLC” of this test case is identical to those of  the default contents of layer 3 messages for RRC tests [TS 34.123-1] (PS connection for AM) which fit to the here described parameters with the following exceptions:

Information Element
Value/remark

RAB information for setup

- RAB info

   - RAB identity

    - CN domain identity

- RB information to setup

    - RB identity

    - PDCP info

        - Max PDCP SN

        - Support of lossless SRNS relocation   

        - PDCP PDU header  

- RLC info

        - Downlink RLC mode

        - In-sequence delivery
No. # 23 as described in TS 34.108, Table 6.10.2.1.1 Prioritised RABs.

QoS parameter: 

Traffic Class: Interactive or Background, 

max. UL: 64 kbps as described in TS 34.108, subclause 6.10.2.4.1.22 including described physical channel parameters, configuration for AM RLC

max. DL: 64 kbps as described in TS 34.108, subclause 6.10.2.4.1.23 including described physical channel parameters,

Residual BER as described in TS 24.108, clause: 6.10 Related Signalling RB UL: 3.4 kbps, DL: 3.4 kbps DCCH, No. #2 (as described in TS 34.108, Table 6.10.2.1.2) 

PS domain

5

65535

TRUE

present

(AM RLC)

True

Content of PDCP Data PDU (Step 1)

Information Element
Value/remark

PDU type

PID

Data
000 

00000 (No header compression, PID = 0)

PDCP test data type #1: TCP/IP data packet without IP header compression with any data content. The data shall be limited to 5 Kbytes.

Content of PDCP SeqNum PDU (Step 5)

Information Element
Value/remark

PDU type

PID

Sequence number

Data
001 

00000 (No header compression, PID = 0)

(16 Bit value) valid Sequence Number of the SS

PDCP test data type #1: TCP/IP data packet without IP header compression with any data content. The data shall be limited to 5 Kbytes.

7.3.3.2.5
Test requirements

After having received the TCP/IP data packet conveyed with the ”PDCP SeqNum” PDU, the UE shall return the TCP/IP data packets as indication, that the UE is able to handle a Sequence Number synchronisation. 

7.4
BMC

General

For BMC test description it is assumed, that UE manufacturers define CB data contents (CB-Data 1 and 2) for two different CB message types and describe how the reception is indicated in a clear way on the UE side.

Only Cell Broadcast Services (CBS) as distributed BMC service are applied. For a UE supporting BMC, it is assumed, that there is a BMC entity established, if Initial conditions are reached.

If not otherwise mentioned, the same procedures as used in RRC test specification [TS 34.123-1] applies to reach Initial conditions for BMC testing. The system information methods used to configure the BMC channel are mapped onto one FACH. 

It shall be possible to activate and deactivate a certain CB message ID according to (CB data 1 and 2) triggered by the user on the UE side.

7.4.1
General BMC message reception

7.4.1.1
UE in RRC Idle mode

7.4.1.1.1
Definition and applicability

Applicable only for a UE supporting Cell Broadcast Services (CBS) as a type of Broadcast/Multicast Services. 

It shall be possible to indicate the reception of certain CBS message contents carried with certain activated CB message types in a clear way on the UE side.

7.4.1.1.2
Conformance requirement

A UE supporting Cell Broadcast Services shall be capable to receive BMC messages in RRC Idle mode.

Reference(s)

TS 25.324 subclause 9.1

7.4.1.1.3
Test purpose

To verify, that a BMC configuration for a UE is able to receive activated CBS messages when in RRC Idle mode.

7.4.1.1.4
Method of test
Initial conditions

UE is in RRC Idle mode; BMC entity is established

SS: 1 cell, 

NOTE:
The CB message ID stored on the SIM shall be known for this test (parameter for CBS PDU’s). The CBS data type shall be allocated and activated in the UE.

Related ICS/IXIT Statement(s)
ICS: CBS message support - YES/No

IXIT: CBS-Data 1: Bitstring of N*8 (where N(1 and less than 1246)

NOTE:
For CB-Data 1 IXIT, the manufacturer shall define CBS data as Bitstring together with the CB message ID used for transmitting this CB data, which is indicated by the UE after reception in a clear way according to the capabilities stored on the SIM. Furthermore, the manufacturer shall describe the indication on the UE side (e.g. certain CBS traffic information)

Test procedure

a)
The UE in RRC Idle mode is triggered to wait for the next system information. The UE is activated to receive expected CBS messages as described by the manufacturer,

b)
The UE and the SS have configured their RLC, MAC and PHYs layers with all CB related system information, broadcasted by SS

c)
The SS sends the CBS message containing an activated CBS message type according to CB-Data 1 to the UE; this shall be repeated for ”CPREP” times (indicated by parameter ”repetition period” in the schedule information)

d)
The UE indicates in an unambiguous way, that this message was received, by certain clear indications (e.g. a unique part of the CB data contents)

Expected sequence 

Step
Direction
Message
Comments


UE
SS



1
(
SYSTEM INFORMATION


Transmit this message as described below on the BCCH, in addition to the regular BCCH transmissions (see RRC test description). Included are CB related system information parameter of the CBS:

- CTCH ID,

- FACH ID and associated format set,

- S-CCPCH ID,

- CBS DRX Level 1 information (optional)

   - optional: Period of CTCH allocation on S-CCPCH

   - optional: CBS frame offset



2


The SS waits for about 10 s to make sure, that the UE is configured to receive CBS data

3
(
BMC CBS Message


Activated CBS message with CB Data 1 message content as described by the manufacturer. This message shall be repeated ”CPREP” times, Parameter:

- Message_ID, 

- Serial-No,

- Data coding scheme, 

- CB-Data 1,

4


After having received the BMC CBS message the UE shall indicate the reception of CB Data 1 in a clear way.

Specific Message Contents

SYSTEM INFORMATION TYPE 5

The contents of SYSTEM INFORMATION TYPE 5 Information Element in this test case are identical to those of the default contents of layer 3 messages for RRC tests [TS 34.123-1] with the following exceptions:

Information Element
Value/remark

CHOICE mode

PRACH system information

Secondary CCPCH system

- Secondary CCPCH information

- TFCS

- FACH/PCH information

   - TFS

   - CTCH indicator

- PICH info
(see RRC default test settings)

(see RRC default test settings)

1

(see RRC default test settings)

1

(see RRC default test settings)

TRUE

(see RRC default test settings)

BMC CBS Message

Information Element
Value/remark

Message Type

Message ID

Serial Number

- Geographic Scope Indicator (2 bit)

- Message Code (10 bit)

- Update Number (4 bit)

Data Coding Scheme

CB Data
1 (CBS message)

Bitstring (16) CB message ID, it shall fit to the stored Message ID in the SIM inserted in the UE (source and type) [see TS 23.041] according to the transmitted CB-Data 1 content.

[see TS 23.041]

11 (Normal Cell wide)

in accordance with the Message ID

for a new message: 0000, incremented by one for each repetition

Bitstring (16) ID of the alphabet/coding and the applied language [see TS 23.041]

Bitstring (N*8), [see IXIT value:  CB-Data 1]

7.4.1.1.5
Test requirements

The UE shall store and decode a received activated CBS message.

7.4.1.2
UE in RRC Connected mode, state CELL_PCH

7.4.1.2.1
Definition and applicability

Applicable only for a UE supporting Cell Broadcast Services (CBS) as a type of Broadcast/Multicast Services. 

It shall be possible to indicate the reception of certain CBS message contents carried with certain activated CB message types in a clear way on the UE side.

7.4.1.2.2
Conformance requirement

A UE supporting Cell Broadcast Service (CBS) shall be capable to receive BMC messages (...) in CELL_PCH RRC-state of Connected mode.

Reference(s)

TS 25.324 subclause 9.1

7.4.1.2.3
Test purpose

To verify, that a BMC configuration for a UE is able to receive activated CBS messages when in RRC Connected mode, state CELL_PCH.

7.4.1.2.4
Method of test
Initial conditions

UE is in Connected mode state CELL_PCH; BMC entity is established

SS: 1 cell, 

NOTE:
The CB message ID stored on the SIM shall be known for this test (parameter for CBS PDU’s). The CBS data type shall be allocated and activated in the UE.

Related ICS/IXIT Statement(s)
ICS: CBS message support - YES/No

IXIT: CBS-Data 1: Bitstring of N*8 (where N(1 and less than 1246)

NOTE:
For CB-Data 1 IXIT, the manufacturer shall define CBS data as Bitstring together with the CB message ID used for transmitting this CB data, which is indicated by the UE after reception in a clear way according to the capabilities stored on the SIM. Furthermore, the manufacturer shall describe the indication on the UE side (e.g. certain CBS traffic information)

Test procedure

a)
The UE in RRC CELL_PCH is triggered to wait for the next system information. The UE is activated to receive expected CBS messages as described by the manufacturer,

b)
The UE and the SS have configured their RLC, MAC and PHYs layers with all CB related system information, broadcasted by SS

c)
The SS sends the CBS message containing an activated CBS message type according to CB-Data 1 to the UE; this shall be repeated for ”CPREP” times (indicated by parameter ”repetition period” in the schedule information)

d)
The UE indicates in an unambiguous way, that this message was received, by certain clear indications (e.g. a unique part of the CB data contents)

Expected sequence 

Step
Direction
Message
Comments


UE
SS



1
(
SYSTEM INFORMATION


Transmit this message as described below on the BCCH, in addition to the regular BCCH transmissions (see RRC test description). Included are CB related system information parameter of the CBS:

- CTCH ID,

- FACH ID and associated format set,

- S-CCPCH ID,

- CBS DRX Level 1 information (optional)

   - optional: Period of CTCH allocation on S-CCPCH

   - optional: CBS frame offset

2


The SS waits for about 10 s to make sure, that the UE is configured to receive CBS data

3
(
BMC CBS Message


Activated CBS message with CB Data 1 message content as described by the manufacturer. This message shall be repeated ”CPREP” times, Parameter:

- Message_ID, 

- Serial-No,

- Data coding scheme, 

- CB-Data 1,

4


After having received the BMC CBS message the UE shall indicate the reception of CB Data 1 in a clear way.

Specific Message Contents

SYSTEM INFORMATION TYPE 6

The contents of SYSTEM INFORMATION TYPE 6 Information Element in this test case are identical to those of the default contents of layer 3 messages for RRC tests [TS 34.123-1] with the following exceptions:

Information Element
Value/remark

CHOICE mode

PRACH system information

Secondary CCPCH system

- Secondary CCPCH information

- TFCS

- FACH/PCH information

   - TFS

   - CTCH indicator

- PICH info
(see RRC default test settings)

(see RRC default test settings)

1

(see RRC default test settings)

1

(see RRC default test settings)

TRUE

(see RRC default test settings)

BMC CBS Message

Information Element
Value/remark

Message Type

Message ID

Serial Number

- Geographic Scope Indicator (2 bit)

- Message Code (10 bit)

- Update Number (4 bit)

Data Coding Scheme

CB Data
1 (CBS message)

Bitstring (16) CB message ID, it shall fit to the stored Message ID in the SIM inserted in the UE (source and type) [see TS 23.041] according to the transmitted CB-Data 1 content.

[see TS 23.041]

11 (Normal Cell wide)

in accordance with the Message ID

for a new message: 0000, incremented by one for each repetition

Bitstring (16) ID of the alphabet/coding and the applied language [see TS 23.041]

Bitstring (N*8), [see IXIT value:  CB-Data 1]

7.4.1.2.5
Test requirements

The UE shall store and decode a received activated CBS message.

7.4.1.3
UE in RRC Connected mode, state URA_PCH

7.4.1.3.1
Definition and applicability

Applicable only for a UE supporting Cell Broadcast Services (CBS) as a type of Broadcast/Multicast Services. 

It shall be possible to indicate the reception of certain CBS message contents carried with certain activated CB message types in a clear way on the UE side.

7.4.1.3.2
Conformance requirement

A UE supporting Cell Broadcast Service (CBS) shall be capable to receive BMC messages (...) in CELL_URA RRC-state of Connected mode.

Reference(s)

TS 25.324 subclause 9.1

7.4.1.3.3
Test purpose

To verify, that a BMC configuration for a UE is able to receive activated CBS messages when in RRC Connected mode, state CELL_URA.

7.4.1.3.4
Method of test
Initial conditions

UE is in Connected mode state CELL_URA; BMC entity is established

SS: 1 cell, 

NOTE:
The CB message ID stored on the SIM shall be known for this test (parameter for CBS PDU’s). The CBS data type shall be allocated and activated in the UE.

Related ICS/IXIT Statement(s)
ICS: CBS message support - YES/No

IXIT: CBS-Data 1: Bitstring of N*8 (where N(1 and less than 1246)

NOTE:
For CB-Data 1 IXIT, the manufacturer shall define CBS data as Bitstring together with the CB message ID used for transmitting this CB data, which is indicated by the UE after reception in a clear way according to the capabilities stored on the SIM. Furthermore, the manufacturer shall describe the indication on the UE side (e.g. certain CBS traffic information)

Test procedure

a)
The UE in RRC CELL_URA is triggered to wait for the next system information. The UE is activated to receive expected CBS messages as described by the manufacturer,

b)
The UE and the SS have configured their RLC, MAC and PHYs layers with all CB related system information, broadcasted by SS

c)
The SS sends the CBS message containing an activated CBS message type according to CB-Data 1 to the UE, this shall be repeated for ”CPREP” times (indicated by parameter ”repetition period” in the schedule information)

d)
The UE indicates in an unambiguous way, that this message was received, by certain clear indications (e.g. a unique part of the CB data contents)

Expected sequence 

Step
Direction
Message
Comments


UE
SS



1
(
SYSTEM INFORMATION


Transmit this message as described below on the BCCH, in addition to the regular BCCH transmissions (see RRC test description). Included are CB related system information parameter of the CBS:

- CTCH ID,

- FACH ID and associated format set,

- S-CCPCH ID,

- CBS DRX Level 1 information (optional)

   - optional: Period of CTCH allocation on S-CCPCH

   - optional: CBS frame offset

2


The SS waits for about 10 s to make sure, that the UE is configured to receive CBS data

3
(
BMC CBS Message


Activated CBS message with CB Data 1 message content as described by the manufacturer. This message shall be repeated ”CPREP” times, Parameter:

- Message_ID, 

- Serial-No,

- Data coding scheme, 

- CB-Data 1,

4


After having received the BMC CBS message the UE shall indicate the reception of CB Data 1 in a clear way.

Specific Message Contents

SYSTEM INFORMATION TYPE 6

The contents of SYSTEM INFORMATION TYPE 6 Information Element in this test case are identical to those of the default contents of layer 3 messages for RRC tests [TS 34.123-1] with the following exceptions:

Information Element
Value/remark

CHOICE mode

PRACH system information

Secondary CCPCH system

- Secondary CCPCH information

- TFCS

- FACH/PCH information

   - TFS

   - CTCH indicator

- PICH info
(see RRC default test settings)

(see RRC default test settings)

1

(see RRC default test settings)

1

(see RRC default test settings)

TRUE

(see RRC default test settings)

BMC CBS Message

Information Element
Value/remark

Message Type

Message ID

Serial Number

- Geographic Scope Indicator (2 bit)

- Message Code (10 bit)

- Update Number (4 bit)

Data Coding Scheme

CB Data
1 (CBS message)

Bitstring (16) CB message ID, it shall fit to the stored Message ID in the SIM inserted in the UE (source and type) [see TS 23.041] according to the transmitted CB-Data 1 content.

[see TS 23.041]

11 (Normal Cell wide)

in accordance with the Message ID

for a new message: 0000, incremented by one for each repetition

Bitstring (16) ID of the alphabet/coding and the applied language [see TS 23.041]

Bitstring (N*8), [see IXIT value:  CB-Data 1]

7.4.1.3.5
Test requirements

The UE shall store and decode a received activated CBS message.

7.4.2
BMC message reception procedure

7.4.2.1
Reception of certain CBS message types

7.4.2.1.1
Definition and applicability

Applicable only for a UE supporting Cell Broadcast Services (CBS) as type of Broadcast/Multicast Services. 

It shall be possible to indicate the reception of two different CBS message contents carried with different activated CB message types in a clear way on the UE side.

It shall be possible to activate/deactivate the CBS message types used to receive CB Data 1 or 2.

7.4.2.1.2
Conformance requirement

A UE supporting Cell Broadcast Service (CBS) shall be capable to receive BMC messages in RRC Idle mode.

The BMC entity on the UE side evaluates received BMC Schedule Messages and takes decisions which BMC messages are received.

If not otherwise requested by upper layers, only those CB messages received in BMC CBS Messages are delivered to upper layers for which the Serial Number associated with the CB message has changed. This implies that the BMC shall store the last received Serial Number of each CB message activated by upper layers.

Reference(s)

TS 25.324 subclause 9.1

TS 25.324 subclause 9.4

7.4.2.1.3
Test purpose

1.
To verify, that a UE supporting CBS ignores a deactivated CBS message type which has been broadcasted by SS.

2.
To verify, that a UE only stores Serial Numbers of a newly transmitted CBS messages. This shall be verified by indication of a received CBS message with changed Serial Number as indication for the storage of Serial Numbers. 

7.4.2.1.4
Method of test
Initial conditions

UE is in RRC Idle mode,

SS: 1 cell, 

NOTE:
The CB message ID stored on the SIM shall be known for this test (as parameter for the CBS message PDU). The CBS data type shall be allocated and in the UE. It shall be possible to activate/deactivate such CBS data type.

Related ICS/IXIT Statement(s)
ICS: CBS message support - YES/No

IXIT: - CBS-Data 1: Bitstring of N*8 (where N(1 and less than 1246), with used CB message ID for CB-Data 1

- CBS-Data 2: Bitstring of N*8 (where N(1 and less than 1246), with used CB message ID for CB-Data 2 (CB message ID for CB-Data 1 shall be different to CB message ID for CB-Data 2)

NOTE:
For CBS data IXIT’s, the manufacturer shall define CBS data as Bitstring as described in the IXIT, which is indicated by the UE after reception in a clear way according to the capabilities stored on the SIM. The manufacturer shall describe the indication on the UE side for both CBS data types (e.g. certain CBS broadcast information shown in the display of the UE)
Test procedure

a)
The UE in RRC Idle mode is triggered to wait for the next system information. The UE is activated to receive expected CBS messages (CBS data 1 and CBS data 2) as described by the manufacturer,

b)
The UE and the SS have configured their RLC, MAC and PHYs layers with all CB related system information, broadcasted by SS

c)
The SS sends the CBS message containing CBS data (CB-Data 1) as described by the manufacturer to the UE, this shall be repeated for ”CPREP” times (as indicated by the parameter ”repetition period” in the schedule information)

d)
The UE indicates on an unambiguous way, that this CBS data message (CB-Data 1) has been received by the UE (e.g. a unique part of the CBS data contents shown in the display)

e)
The SS sends a CBS Schedule message (inband schedule message) containing CB schedule parameter for the following CBS data message (CB-Data 2 as described by the manufacturer) 

f)
The SS sends the new CBS message containing CBS data (CB-Data 2) as described by the manufacturer to the UE, this shall be repeated for ”CPREP” times (as indicated by the parameter ”repetition period” in the schedule information))

g)
The UE indicates on an unambiguous way, that this CBS data message (CB-Data 2) has been received by the UE (e.g. a unique part of the CBS data contents shown in the display)

h)
The UE deactivates the CB Message type ID used for CB-Data 1,

i)
The SS sends a CBS Schedule message (inband schedule message) containing schedule parameter for the next CBS data (CB-Data 1)

j)
The SS sends the CBS message containing CBS data (CB-Data 1) as described by the manufacturer to the UE, this shall be repeated for ”CPREP” times (as indicated by the parameter ”repetition period” in the schedule information)

k)
The UE ignores the newly received CBS data message (CB-Data 1), i.e. there is no indication as described in step d)

Expected sequence 

Step
Direction
Message
Comments


UE
SS



1
(
SYSTEM INFORMATION


Transmit these messages as described below on the BCCH, in addition to the regular BCCH transmissions. 

Included are all CB related system information parameter of the CBS:

- CTCH ID,

- FACH ID and associated format set,

- S-CCPCH ID,

- CBS DRX Level 1 information (optional)

   - Period of CTCH allocation on S-CCPCH (optional)

   - CBS frame offset (optional)



2


The SS waits for about 10 s to make sure, that the UE is configured to receive the CBS Data message



3
(
BMC CBS Message


Activated CBS message with certain CB data content (CBS data 1 as described by the manufacturer). This message shall be repeated ”CPREP” times, Parameter:

- Message_ID, 

- Serial-No,

- Data coding scheme, 

- CB-Data 1



4


After having received the BMC CBS message (CB-Data 1) the UE shall indicate the reception in a clear way. 

5
(
BMC CBS Schedule


Inband CBS schedule message with schedule parameter for the next CBS data message (CB-Data 2).



6
(
BMC CBS Message


Activated CBS message with certain CBS data content (CB-Data 2 as described by the manufacturer). This message shall be repeated ”CPREP” times, Parameter:

- Message_ID, 

- Serial-No,

- Data coding scheme, 

- CB-Data 2



7


After having received the BMC CBS message (CBS data 2) the UE shall indicate the reception in a clear way. This implies that the changed Serial Number of the CBS message has been stored on the UE.

8


The UE deactivates ”CB message type ID” used for CB-Data 1



9
(
BMC CBS Schedule


Inband CBS schedule message with schedule parameter for the next CB data message (CB-Data 1)



10
(
BMC CBS Message


CBS message with certain CBS data content (CB-Data 1 as described by the manufacturer). This message shall be repeated ”CPREP” times, Parameter:

- Message_ID, 

- Serial-No,

- Data coding scheme, 

- CB-Data 1



11


After having received the BMC CBS message (CB-Data 1) the UE shall ignore the newly received CBS data 1 message, i.e. there is no indication as described by the manufacturer. 

Specific Message Contents

SYSTEM INFORMATION TYPE 6

The contents of SYSTEM INFORMATION TYPE 6 Information Element in this test case are identical to those of the default contents of layer 3 messages for RRC tests [TS 34.123-1] with the following exceptions:

Information Element
Value/remark

CHOICE mode

PRACH system information

Secondary CCPCH system

- Secondary CCPCH information

- TFCS

- FACH/PCH information

   - TFS

   - CTCH indicator

- PICH info
(see RRC default test settings)

(see RRC default test settings)

1

(see RRC default test settings)

1

(see RRC default test settings)

TRUE

(see RRC default test settings)

BMC CBS Message (Step 3)

Information Element
Value/remark

Message Type

Message ID

Serial Number

- Geographic Scope Indicator (2 bit)

- Message Code (10 bit)

- Update Number (4 bit)

Data Coding Scheme

CB Data
1 (CBS message)

Bitstring (16) CB message ID, it shall fit to the stored Message ID in the SIM inserted in the UE (source and type) [see TS 23.041]

[see TS 23.041]

11 (Normal Cell wide)

according with the Message ID

for a new message: 0000, incremented by one for each repetition

Bitstring (16) ID of the alphabet/coding and the applied language [see TS 23.041]

Bitstring (N*8), [see IXIT value:  CB-Data 1]

BMC CBS Message (Step 6)

Information Element
Value/remark

Message Type

Message ID

Serial Number

- Geographic Scope Indicator (2 bit)

- Message Code (10 bit)

- Update Number (4 bit)

Data Coding Scheme

CB Data
1 (CBS message)

Bitstring (16) CB message ID, it shall fit to the stored Message ID in the SIM inserted in the UE (source and type) [see TS 23.041]

[see TS 23.041]

11 (Normal Cell wide)

according with the Message ID

for a new message: 0000, incremented by one for each repetition

Bitstring (16) ID of the alphabet/coding and the applied language [see TS 23.041]

Bitstring (N*8), [see IXIT value:  CB-Data 2]

BMC CBS Message (Step 10)

Information Element
Value/remark

Message Type

Message ID

Serial Number

- Geographic Scope Indicator (2 bit)

- Message Code (10 bit)

- Update Number (4 bit)

Data Coding Scheme

CB Data
1 (CBS message)

Bitstring (16) CB message ID, it shall fit to the stored Message ID in the SIM inserted in the UE (source and type) [see TS 23.041]

[see TS 23.041]

11 (Normal Cell wide)

according with the Message ID

for a new message: 0000, incremented by one for each repetition

Bitstring (16) ID of the alphabet/coding and the applied language [see TS 23.041]

Bitstring (N*8), [see IXIT value:  CB-Data 1]

BMC Schedule Message (Step 5 and Step 9)

The parameters for BMC Schedule Message (inband schedule message) in Step 5 are inserted for CB-Data 2 and in Step 8 for CB-Data 1.

Information Element
Value/remark

Message Type

Offset to begin CTCH BS index

Length of CBS Schedule Period

New Message Bitmap

Message Description

- Message Description Type

- Message ID

- Offset to CTCH (BS index of first transmission)
2 (Schedule message)

calculated offset value of the BS (Integer: 0...255) as recommended in TR 25.925

Number of consecutive CTCH BS of the next CBS Schedule Period, (Integer: 1...255) as recommended in TR 25.925

Bitmap (N*8), N = Length of CBS Schedule Period as recommended in TR 25.925

1 for new message (see TS 25.324, Table 11.9-3)

5 for old message   (see TS 25.324, Table 11.9-3)

CB message ID used for the next CB data

for Message description type 1 or 5: CB message ID IE included (see TS 23.041)

7.4.2.1.5
Test requirements

After having received the CB-Data 1 message (step 3), the UE shall store the Serial Number of this message and indicate the reception of the CBS message as described by the manufacturer.

After having received the CB-Data 2 message (step 6), the UE shall store the Serial Number of this message and indicate the reception of the CBS message as described by the manufacturer.

After CB-Data 1 message was broadcasted and repeated ”CREP” times (step 9), the UE shall not indicate the reception for the deactivated CBS message (CB-Data 1).
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