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1.  Introduction

This contribution outlines a general method to test radio bearers for E-DCH. The intention is to discuss the content, structure and feasibility of the radio bearer test method before the detailed specification work begins and identify potential problems in the implementation and test coverage.

2.
Proposed principles for E-DCH radio bearer testing
It is proposed that a similar approach as for testing of radio bearers on HS-DSCH is adopted for E-DCH where the radio bearers, when possible, are not coupled to a specific bit rate.

For HS-DSCH radio bearer tests the SS loops though all TB sizes that can occur with a given RLC PDU size (by transmitting an increasing number of PDUs per TTI). Recently several proposals in RAN2 are suggesting to have several PDU sizes for certain radio bearers using RLC UM (e.g. for VoIP). This means that it may not be sufficient for E-DCH to loop through different number of PDUs with a certain PDU size. If a radio bearer has several PDU sizes they can be combined in a large number of ways, implying that almost any E-TFC may be transmitted by the UE.

Thus it is proposed to divide the radio bearer tests in two parts.

1) One generic part which tests all possible E-TFCs that a certain UE category can transmit. This is achieved by letting the SS transmitting SDUs of different (increasing) size such that all possible E-TFCs are used by the UE.

2) One radio bearer specific part which in a simple way tests that each PDU size configured for a radio bearer can be transmitted by itself and in combination with any other configured PDU size. In essence this tests that 2 PDUs can be transmitted in the same TTI where the PDU sizes are varied in all possible combinations. If a radio bearer is configured with 8 PDU sizes this implies that 36 different PDU size combinations are tested. The important issue in this test is not to generate different E-TFCs (since that is covered in the generic part) but to verify that the UE can build MAC-e/es PDUs with the different RLC PDU sizes. 

Method for generic part [pseudo code]:

The Loop back function is configured without SDU size, i.e. the looped back SDU size is equal to the received SDU size. The UE is given a scheduling grant that is sufficiently high to be able to transmit the maximum E-TFC.

Preconditions: E-TFC index = 1

1. The SS creates an SDU that requires the E-TFC E-TFC index  to be transmitted (including headers on RLC and MAC level)

2. The SS checks if an SDU with the size derived in step 1 can be transmitted by the UE in one TTI (otherwise the SS exits the loop) 

2. The SS transmits one SDU with the size derived in step 1

3. The SS verifies that the looped back SDU has correct content

4. The SS verifies that the received E-TFC has correct size

5. The SS increments the parameter E-TFC index by one and continues with step 1

When the loop is finished the UE has transmitted all possible E-TFCs that can occur for a UE with certain UE capabilities (see appendix A).

Method for radio bearer specific part [pseudo code]:

The Loop back function is configured without SDU size, i.e. the looped back SDU size is equal to the received SDU size.

Preconditions: PDU size index = 1





Nsizes = Number of configured PDU sizes for the radio bearer under test

Assume that the PDU sizes configured for the radio bearer is a list where the PDU size index ranges from 1to Nsizes
For SIZE = 1.. Nsizes


1. The SS builds one RLC SDU with size SIZE



2. The SS transmits the SDUs to the UE



3. The SS verifies that loop backed SDUs have correct content

END (SIZE)

For SIZE1 = 1.. Nsizes
For SIZE2 = 1.. Nsizes


1. The SS builds two RLC SDUs with size SIZE1 and SIZE2 respectively



2. The SS transmits the SDUs to the UE



3. The SS verifies that loop backed SDUs have correct content



4. The SS verifies that the SDUs are transmitted in the same TTI


END (SIZE2)

END (SIZE1)

When the loop is finished the UE has transmitted all possible combinations of RLC PDU sizes under the restriction that maximum two PDU sizes are multiplexed in a TTI. The method can be extended to cover 3 or more PDUs in a TTI if necessary.  

5.
Discussion/ Conclusion

A method for radio bearer testing for E-DCH has been proposed. It is recommended that RAN5 at this stage discuss the feasibility of these tests before the detailed specification work begins.

Appendix A

UE capabilities for E-DCH, extract from 25.306

	E-DCH category
	Maximum number of E-DCH codes transmitted


	Minimum spreading factor
	Support for 10 and 2 ms TTI EDCH
	Maximum number of bits of an E-DCH transport block transmitted within a 10 ms E-DCH TTI
	Maximum number of bits of an E-DCH transport block transmitted within a 2 ms E-DCH TTI

	Category 1
	1
	SF4
	10 ms TTI only
	7110
	-

	Category 2 
	2
	SF4
	10 ms and
2 ms TTI
	14484
	2798

	Category 3
	2
	SF4
	10 ms TTI only
	14484
	-

	Category 4
	2
	SF2
	10 ms and
2 ms TTI
	20000
	5772

	Category 5
	2
	SF2
	10 ms TTI only
	20000
	-

	Category 6
	4
	SF2
	10 ms and
2 ms TTI
	20000
	11484

	NOTE: When 4 codes are transmitted in parallel, two codes shall be transmitted with SF2 and two with SF4
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