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Introduction

There has been some preliminary discussion in TSG-T1/SIG about potential methodologies for conducting layer 2 tests, but no decision has been reached on a way forward. The current discussion has centred around two possible methodologies:

1. To conduct peer-to-peer testing using TTCN scripts to simulate the behaviour of the test Layer 2.

Anritsu feels that there are two disadvantages with this approach:

a) the real-time performance of the TTCN execution engine will not support the requirements of 3GPP. In particular any tester based upon a Microsoft Windows controller will not be able to service the 10 ms frame timing.

b) performing many Layer 2 functions, for example:  segmentation and concatenation, management of transmission and retransmission queues etc., would be very difficult and complex to code in TTCN, but need to be performed on the signalling path in order to establish a radio bearer to conduct the TTCN tests.

2. To conduct peer-to-peer testing using a special version of the Layer 2 (RLC/MAC) that allows the TTCN script to pass control  ASPs that trigger test functions. For example, the TTCN may request the RLC to drop an RLC block, or retransmit an RLC block.

The disadvantage with this approach is that in adds complexity to the design of the test RLC/MAC, and requires the rigid definition of the control ASPs in order to allow the layer 2 ATS to be written to in a truly abstract manner.

The methods are compared graphically in the diagram below






Proposal

This proposal suggests a third method that exploits the strengths of both of the above.

The tester uses a standard implementation of the RLC/MAC to conduct tests. This is required anyway for testing of higher layer protocols. The standard RLC/MAC will perform the normal RLC/MAC functions for transferring signalling necessary for the establishment of channels or Radio Bearers needed to perform the test. It may also be able to carry out many tests where special control of the RLC/MAC is not required.

For tests that require special control of the RLC/MAC, such as the violation of normal RLC or MAC procedures in order to simulate failures within the system, the standard RLC and/or MAC layer is placed in Transparent Mode.

In TM the sub-layer will pass through any SDUs sent from an upper layer, without modification. In this case, the SDUs will come from (or in the receive path, be sent to) the TTCN, and will pass through the sub-layer unmodified.

As there is no internal peer-to-peer signalling of RLC mode (this is carried out by the RRC layer), it is quite possible to place the tester RLC in TM while signalling the UE to set its RLC into Acknowledged or Unacknowledged Mode.

As different RLC entities manage the signalling and data paths, furthermore, the tester RLC can be set up to behave normally for signalling.

The TTCN test case can then by used to prepare layer 2 blocks for direct transmission to the UE side. Any field in the block header can be manipulated easily by the test case, and although the tester layer 2 will pass the block transparently, the UE side will interpret the block as being in the correct RLC/MAC mode that was signalled to it.

That is, the TTCN can directly manufacture AM or UM blocks (or blocks with specific MAC headers) and transfer them using transparent mode.

With a little care in the writing of the layer 2 test cases, the real time limitations of the direct TTCN datapath can also be overcome. A typical RLC implementation should provide some queuing in the TM RLC. The TTCN can therefore transfer a batch of RLC PDUs to the RLC asynchronously to the 10 ms frame timing. These will be queued in the RLC/MAC, and transmission on frame timing will be managed by the normal operation of layer 2. For incoming blocks, the receive queue within the TM RLC should also act to decouple the TTCN from the frame timing.

The only restriction is that test cases will need to be designed so as not to have to react to data within incoming blocks and return responses within tight real-time limits. However, current layer 2 test cases do not require this, so it is not thought to be a problem.

Advantages

The advantages of this approach are:

· The TTCN test scripts are kept very much simpler, and do not need to contain any layer 2 functionality other than what is being tested

· There is no need to define complex control ASPs to produce special behaviour in the test L2

· The RLC and MAC implementations become completely standard, and are the same that will be used in all other higher layer test cases
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