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1.  Introduction

A number of MAC related conformance test cases for E-DCH have been presented in R5-051233 and in the agreed work plan for E-DCH R5-051572.

In this document we further discuss the content of a number of MAC related test cases from the agreed work plan. The intention is to discuss the content, structure and feasibility of these test cases before the detailed specification work begins and identify potential problems in their implementation.

2.
Proposed MAC test cases for E-DCH

2.1



General assumptions

The following assumptions apply to all test cases unless explicitly mentioned:

· The downlink user plane data is sent on HS-DSCH

· The SS transmits HARQ level ACKs and NACKs whenever data is received
· When reference to priorities are mentioned then the priority 1 has higher priority than priority 2 etc.
2.2
MAC-es/e multiplexing test cases:
7.1.6.1.1
MAC-es/e multiplexing without RRC restrictions

Purpose:

The purpose of this test case is to verify that the UE multiplexes data from different logical channels in the same TTI when no restriction on the multiplexing is configured by RRC.

Method:

The UE is configured with two logical channels, LCH1 (with priority 1) and LCH2 (with priority 2). LCH1 is mapped to MAC-d flow 1 and LCH2 is mapped to MAC-d flow 2. The loop-back function on both logical channels is configured with an UL SDU size of 39 bytes. The UE is not given any grant to transmit on E-DCH. The UE is configured to transmit a scheduling conformation (SI) block every 500 ms when no grant is available.

The UE is configured such that multiplexing of LCH1 and LCH2 is allowed

1. The SS transmits one SDU of size 39 bytes (plus 1 byte RLC length indicator) on LCH1

2. The SS transmits one SDU of size 39 bytes (plus 1 byte RLC length indicator) on LCH2

3. The SS waits for an SI to be received that indicates that data is available on both logical channels (can be identified from the content of the SI)

4. The SS issues an absolute grant that allows the UE to send with a high rate (well above 2 SDUs/TTI)

5. The SS waits until data is received and verifies that data from the two LCHs is received in the same TTI 

NOTE: The UE may send an SI after step 1 but this SI would only indicate data on LCH1. This SI will be ignored.

7.1.6.1.2
MAC-es/e multiplexing with RRC restrictions

Purpose:

The purpose of this test case is to verify that the UE does not multiplex data from different logical channels in the same TTI when the multiplexing has been restricted by RRC. (Potentially this test case can be combined with test case 7.1.6.1.1 which could cover both the restriction and no-restriction case.

Method:

The UE is configured with two logical channels, LCH1 (with priority 1) and LCH2 (with priority 2). LCH1 is mapped to MAC-d flow 1 and LCH2 is mapped to MAC-d flow 2. The loop-back function on both logical channels is configured with an UL SDU size of 39 bytes. The UE is not given any grant to transmit on E-DCH. The UE is configured to transmit a scheduling conformation (SI) block every 500 ms when no grant is available.

The UE is configured such that multiplexing of LCH1 and LCH2 is not allowed.

1. The SS transmits one SDU of size 39 bytes (plus 1 byte RLC length indicator) on LCH1

2. The SS transmits one SDU of size 39 bytes (plus 1 byte RLC length indicator) on LCH2

3. The SS waits for an SI to be received that indicates that data is available on both logical channels (can be identified from the content of the SI)

4. The SS issues an absolute grant that allows the UE to send with a high rate (well above 2 SDUs per TTI) 

5. The SS waits until data is received and verifies that only data from LCH1 is received in the first TTI.
6. The SS verifies that data from LCH2 is received 

NOTE: The UE may send an SI after step 1 but this SI would only indicate data on LCH1. This SI will be ignored

7.1.6.1.3
Correct settings of MAC-es/e header fields
Purpose:

The purpose of this test case is to verify that the UE sets the MAC-es/e header fields in a correct way.

Method:

An exact method for this test case is not proposed at this time. The general principle is to transmit SDUs in downlink on a few (e.g. 2) logical channels and check that the UE correctly build MAC-e/es PDUs, including setting of TSN, DDI and N (number of PDUs).

2.3
MAC-es/e – Scheduling test cases:

7.1.6.2.1
Correct settings of MAC-es/e scheduling information

Purpose:

The purpose of this test case is to verify that the UE sends the E-DCH scheduling information with correct content and with correct triggers.

Method:

The UE is configured with two logical channels, LCH1 (with priority 1) and LCH2 (with priority 2). The loopback function on both logical channels is configured with an UL SDU size of 39 bytes. The UE is not given any grant to transmit on E-DCH. The UE is configured to transmit a scheduling conformation (SI) block every 500 ms when no grant is available.

1. The SS waits until an SI is received at T0 and checks that the SI indicates empty buffers (TEBS=0, HLID=0000, HLBS=0000 see 25.321).

2. The SS transmits one SDU of size 39 bytes (plus 1 byte RLC length indicator) on LCH2. 

3. It is checked that the UE reports an SI with correct content. The SI should indicate a total buffer size of 360 bit (closest available value) and indicate LCH2 as the highest priority LCH with data. The SI should also indicate that 100% of the data is available on the highest priority channel.

4. The SS waits until the next SI is received at time T1and verifies that the UE does not transmit any data (since no scheduling grant is given)

5. The SS transmits one SDU of size 39 bytes (plus 1 byte RLC length indicator) on LCH1. 

6. It is checked that the UE reports an SI with correct content at time T2. The SI should indicate a total buffer size of 684 bit (closest available value) and indicate LCH1 as the highest priority LCH with data and indicate that 55% (closest available value) of the data is available on LCH1.

7. The SS should verify that T2-T1 is less than 50 ms (transmission of new SI when higher priority data is available)

8. The SS should verify that T1-T0 equals 500 ms (the periodicity of the SI configured by RRC)

It is FFS if the setting of the power headroom can be tested in RAN5.  

7.1.6.2.2
MAC-es/e non-scheduled transmissions

Purpose:

To verify that the UE when RRC is configured for non-scheduled transmissions sends data without scheduling grant. To verify that no SI is sent for non-scheduled transmissions.

Method:

The UE is configured with a non scheduled grant on MAC-d flow 1 where LCH1 is mapped with a rate of approximately 500 bit per TTI. The UE is configured without periodic SI transmission.

The loop back function is configured with an UL SDU size of 39 bytes. 

1. The SS transmits one SDU of size 39 bytes (plus 1 byte RLC length indicator) on LCH1. 

2. The SS verifies that data is looped back on LCH1

3. The SS verifies that no SI is sent by the UE

7.1.6.2.3
MAC-es/e correct handling of scheduled transmissions when absolute grant varies

Purpose:

To verify that the UE transmits different amount of data when the absolute grant varies. It is FFS if this test purpose will be covered by RF/RRM tests.
Method:

Since it is not clear if this test case will be covered by RF/RRM tests no proposal is given at this point

2.4
MAC-es/e- E-TFC selection test cases:

7.1.6.3.1
MAC-es/e E-TFC priority

Purpose:

To verify that the UE transmits data in order of priority
Method:

The UE is configured with two logical channels, LCH1 (with priority 1) and LCH2 (with priority 2). LCH1 and LCH2 are mapped on the same MAC-d flow. The loop-back function on both logical channels is configured with an UL SDU size of 10*39 bytes. The UE is not given any grant to transmit on E-DCH. The UE is configured to transmit a scheduling conformation (SI) block every 500 ms when no grant is available.

1. The SS transmits one SDU of size 39 bytes (plus 1 byte RLC length indicator) on LCH2

2. The SS transmits one SDU of size 39 bytes (plus 1 byte RLC length indicator) on LCH1

3. The SS waits for an SI to be received that indicates that data is available on both logical channels (can be identified from the content of the SI)

4. The SS issues an absolute grant that allows the UE to send with a low rate, e.g. 1000 bit per TTI (It is FFS how this can be achieved. If it is not possible, the test case can be realised with a non scheduled transmission grant of 1000 bit per TTI)

5. The SS verifies that the first TTIs only contains data from LCH1 which have a higher priority

6. The SS verifies that data on LCH2 is only transmitted after all the data on LCH1 has been looped back 

7.1.6.3.2
MAC-es/e E-TFC selection

Purpose:

To verify that the UE selects correct E-TFC (TB size) according to the scheduled grant. FFS if this will be covered by the RF/RRM test cases
Method:

A method needs to be established to verify that the UE selects an appropriate E-TFC (TB size) depending on the scheduling grant. It is FFS how this should be tested and if this should be tested in RF/RRM or MAC-e/es test cases. Input on this issue is invited.

2.5
MAC-es/e - E-DCH retransmissions test cases:

7.1.6.4.1
MAC-es/e process handling

Purpose:

To verify that the UE performs retransmissions in the correct MAC-es process. To verify that the UE does not transmit scheduled data in HARQ processes dedicated for non-scheduled transmission.
Method:

The UE is configured with one logical channel, LCH1 mapped to MAC-d flow 1. The loop-back function is configured with an UL SDU size of 39 bytes. The UE is not given any grant to transmit on E-DCH. The UE is configured to transmit a scheduling information (SI) block every 500 ms when no grant is available. All HARQ processes except process 1 are configured for non-scheduled transmission. The UE is configured such that scheduled data is allowed in process 1.
[Editor’s note: At the RAN5#29 meeting Nokia commented that the configuration for non-scheduled transmissions only are possible for 2 ms TTI according to 25.331 and 25.321. This would mean that the test case will only be applicable for UE categories supporting 2 ms TTI. This need to be studied further]

1. The SS transmits one SDU of size 39 bytes (plus 1 byte RLC length indicator) on LCH1

2. The SS waits for an SI to be received that indicates that data is available 

3. The SS issues an absolute grant that allows the UE to send with a rate that is sufficient to accommodate the UL SDU in a TTI

4. The SS waits until data is received in UL. Let the HARQ process where the data is received = P1

5. The SS sends a negative acknowledgement for process P1

6. The SS waits until data is retransmitted in UL. Let the HARQ process where the data is received = P2

7. The SS checks that P1 and P2 = 1

7.1.6.4.2
MAC-es/e maximum number of retransmissions

Purpose:

To verify that the UE, when 2 MAC d flows are multiplexed, follows the maximum number of retransmissions according to the HARQ profiles
Method:

The UE is configured with two logical channels, LCH1 (with priority 1) mapped to MAC-d flow 1and LCH2 (with priority 2) mapped to MAC-d flow 2. MAC-d flow 1 is configured with a maximum number of retransmissions equal to 2 and MAC-d flow 2 is configured with a maximum number of retransmissions equal to 4. The UE is configured without multiplexing restrictions on E-DCH.

The loop-back function on both logical channels is configured with an UL SDU size of 39 bytes. The UE is not given any grant to transmit on E-DCH. The UE is configured to transmit a scheduling conformation (SI) block every 500 ms when no grant is available.

1. The SS transmits one SDU of size 39 bytes (plus 1 byte RLC length indicator) on LCH1

3. The SS waits for an SI to be received that indicates that data is available 

4. The SS issues an absolute grant that allows the UE to send with a rate sufficient to accommodate at least one SDU per TTI

5. For each received transmission, the SS sends a negative HARQ acknowledgement and verifies that 2 exactly retransmissions are made by the UE.

6. The SS sets the absolute grant to zero for the UE

7. The SS transmits one SDU of size 39 bytes (plus 1 byte RLC length indicator) on LCH1 and one SDU of size 39 bytes (plus 1 byte RLC length indicator) on LCH2

8. The SS waits for an SI to be received that indicates that data is available on both LCHs.

9. The SS issues an absolute grant that allows the UE to send with a rate sufficient to accommodate at least two SDU per TTI

10. For each received transmission, the SS sends a negative HARQ acknowledgement and verifies that 4 exactly retransmissions are made by the UE (maximum from the HARQ profiles for LCH1 and LCH2).

5.
Discussion/ Conclusion

The structure and content of a number of MAC related test cases 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.

One issue that should be noted is that some test cases requires at least a rough method to schedule a grant in the power domain that translates to a given bit rate. In some cases it is sufficient to schedule a "high" rate so that it can be safely assumed that a certain number of bits can be transmitted per TTI. In other cases it is necessary to schedule a "low" rate which may require a more accurate way to determine the appropriate grant.

It should also be noted that some test cases are quite similar (7.1.6.1.1 and 7.1.6.1.2) and they can potentially be merged.
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