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Introduction

The present document proposes a test procedure for vertical testing of radio bearer services. The document also propose a draft test case.

Vertical testing refers to functional testing based on reference radio bearer configurations to be specified in  TS 34.108.

In addition to the proposed test case TS 34.123-1 includes horizontal testing for MAC, RLC and RRC protocols. E.g. test case 7.2.3.3 where correct RLC operation regarding handling of sequence numbering in the uplink is tested.
The objective of the proposed test case is to verify that the UE establish and functionally transfer the user data correctly. For other system scenarios such as Handover scenarios it is proposed that they be tested only for a limited set of reference radio bearer configurations.

The proposed test case for radio bearer services is intended to be run for all UE applicable reference radio bearer configurations.

Proposed test concept

To provide means for efficient radio bearer testing a specific test mode is proposed. The purpose of the test mode is to be able to test radio access protocols, initiated from System Simulator (Mobile Terminated) without the risk of interference from UE upper layer functions. 

The test mode is based on the UE test loop function in TS 34.109. However, the test loop function needs to be expanded to support loopback of multiple radio bearers. The activation of the loop back has also to be changed such that when the UE test loop mode is active every request of a radio bearer setup or re-configuration results in that loopback entities are created for each radio bearer, see figure below. This mean that when the UE test loop mode is active all user plane data is terminated in the UE test loop function.

Proposed procedure for radio bearer testing:

1. The System Simulator (SS) initiate an RRC connection and requests the UE to activate the UE test loop mode

2. The SS requests the UE to setup a radio bearer configuration (RADIO BEARER SETUP)

3. The UE confirms the radio bearer setup and creates the required number of loopback (LB) entities (one for each radio bearer). 

4. The SS sends test data on the radio bearer(s) according to the radio bearer configuration

5. The UE loopback the user data for each radio bearer 

6. The SS checks received data against sent data to verify correct data transfer of each radio bearer 

7. Steps 4-6 is repeated for each transport format (TF) within the radio bearer configuration’s transport format set (TFS). 

Note! The SS has to emulate different bit-rates to obtain testing of the different transport formats.
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LB = Loopback

TC = Test Control (Layer 3 entity handling the control of UE test functions)

Requirements on the UE test loop function specified in TS 34.109:

The concept described above puts the following requirements on the UE test loop function:

1. The UE test loop mode is activated by [ACTIVATE_UE_TEST_LOOP_CMD]. The UE confirms by sending [ACTIVATE_UE_TEST_LOOP_ACK].
2. The UE shall when the UE test loop mode is active not reject any requests of radio bearer setups as long as the radio bearer setup is within the UE radio access capabilities.

3. While the UE test loop mode is active the UE layer 3 functions and any UE applications shall be disabled in the meaning that they shall not interfere with the loopback operation nor cause the RRC connection to be disrupted.

4. The UE shall when the UE test loop mode is active: terminate user plane data in the UE test loop function; and create loop back entities for each radio bearer in the requested radio bearer setup or radio bearer re-configuration.
5. The UE shall after confirmation of RADIO_BEARER_SETUP as well as RADIO_BEARER_RECONFIGURATION loopback the radio bearer(s) and confirm the loopback activation by sending CLOSE_UE_TEST_LOOP_ACK message to the SS. 

Reference radio bearer configurations, TS 34.108 clause 6.10:

For the proposed test concept to work for different radio bearer configurations it is required that the loopback scheme can handle the different uplink/downlink configuration cases. There are five RB configuration cases (regarding bit-rates):

1. DL = UL (symmetric case)

2. DL > UL 

3. DL < UL

4. DL = 0, UL > 0

5. DL > 0, UL = 0 

Case 1,2 and 3 will be possible to test using the currently defined loopback scheme according to TS 34.109.

Testing of radio bearer configurations of type 4 & 5 require that the DL=0 or UL=0 is replaced by another radio bearer just for the purpose of the test. This has to be considered when the reference radio bearer configurations are specified in TS 34.108.

Text proposal for TS 34.123-1

9.x.1
Testing of radio bearer services

9.x.1.1
Definition and applicability

The role of radio bearer services is to cover all aspects of the radio interface transport. TS 34.108, clause 6.10 specifies reference radio bearer configurations to be tested. 

This test is applicable to all UE. Applicability of reference radio bearer configurations is defined by the UE uplink and downlink radio access capabilities as well as the UE supported tele- and bearer-services.

9.x.1.2
Conformance requirement

1.
The UE shall, for radio bearers that falls within the UE’s signaled radio access capabilities be able to establish the UTRAN requested radio bearers.

2. 
The UE shall correctly transfer user data from peer to peer RLC entitities according to the requested radio bearer configuration.

Reference(s)

3GPP TS 25.331, clause 8.2.1

3GPP TS 25.2xx series (Physical Layer)

3GPP TS 25.321 (MAC)

3GPP TS 25.322 (RLC)
9.x.1.3
Test purpose

To verify for all applicable reference radio bearer configurations according to TS 34.108, clause 6.10 that: 

1.
the UE is able to establish the UTRAN requested radio bearer(s)

2. 
the UE is able to correctly transfer the user data from peer to peer RLC entitities.

9.x.1.4
Method of test
Initial conditions

System Simulator: 

-
1 cell, default parameters, ideal radio conditions

UE: 

-
Idle state

Related ICS/IXIT Statement(s)
Supported UE UL/DL radio access capabilities

Supported tele- and bearer-services

Test procedure

For every applicable reference radio bearer configuration according to TS 34.108 clause 6.10 do:

The SS initiate an RRC connection and requests the UE to activate the UE test loop mode. The SS requests the UE to setup the reference radio bearer configuration to be tested. The SS sends test data and check the UE returned data to verify correct data transfer of each radio bearer. The SS repeats the test for each transport format defined in the transport format set of the radio bearer setup.

Expected sequence

Step
Direction
Message
Comments


UE
SS



1
<--
SYSTEM INFORMATION (BCCH)
Broadcast

2
<--
PAGING (PCCH)
Paging

3
-->
RRC CONNECTION REQUEST (CCCH)
RRC

4
<--
RRC CONNECTION SETUP (CCCH)
RRC

5
-->
UE CAPABILITY INFORMATION (DCCH)
RRC

6
<--
UE CAPABILITY INFORMATION CONFIRM (DCCH)
RRC

7
-->
PAGING RESPONSE
RR

8
<--
ACTIVATE_UE_TEST_LOOP_CMD
TC

9
-->
ACTIVATE_UE_TEST_LOOP_ACK
TC

10
<--
RADIO BEARER SETUP
RRC RAB SETUP using reference radio bearer configuration according to TS 34.108, clause 6.10)

11
-->
RADIO BEARER SETUP COMPLETE
RRC

12
-->
CLOSE_UE_TEST_LOOP_ACK
TC (confirms that loopback entities for the radio bearer(s) have been created and loop back is activated)

13
<--

-->

Test data sent by SS to UE.

UE loopback of test data according to TS 34.109. 

See note 1.

NOTE 1.
All possible transport formats (TF) of the reference radio bearer configuration shall be tested in step 13. This is to be achieved by the SS sending user data at different bit-rates correspondent to the different TFs.

9.x.1.5 
Test requirements

1.
At step 11 the UE shall send RADIO BEARER SETUP COMPLETE
2.
At step 13 the data received the UE shall be verified against the data sent by SS for every radio bearer (user data)

[Editor’s note: The test requirement for 2 needs to be detailed taking the UL/DL bit-rate cases into consideration (UL = DL, UL > DL and UL < DL).]

Clause numbering depends on applicability. Defined terms should be ordered alphabetically.
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