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1. Introduction

RAN1 has agreed on the channel structure of the scheduling grant channels [1][2]. RAN2 has also agreed on the scheduling principle [3]. RAN4 has to specify the corresponding test cases. Therefore, this document proposes a way forward to specify the performance requirements for different scheduling grant channels and their possible combinations in soft handover. 

2. Background

This section provides an overview of the agreed scheduling grant channels and their combination rule in soft handover.

2.1. E-RGCH

The E-RGCH channel [1] is transmitted by serving as well as non-serving radio link set (RLS). The serving RLS transmits DOWN/UP/HOLD corresponding to -1/+1/DTX respectively. Non-serving RLS transmits either DOWN/HOLD corresponding to +1/DTX respectively.

2.2. E-AGCH

Absolute grant is sent only by the serving RLS on E-AGCH channel [1] in terms of the maximum allowed bit rate for the UE. 
2.3. Combining of Scheduling Grants in SHO

In soft handover (SHO) the UE receives absolute and/or relative grants from the serving RLS, whereas the non-serving RLS sends only the relative grant [3]. Relative grants from the same E-DCH Radio Link Set (serving or non serving) shall be soft combined into one relative grant information. If any of the relative grants from the serving or non-serving RLS is DOWN, the UE estimates its New SG as follows:  

                                  New SG = last bit rate used - delta                                               (1)

2.4. Reliability Handling of E-RGCH

Equation (1) is valid if all grants are reliably detected by the UE. However as agreed in [4], any unreliable relative scheduling grant needs to be treated as HOLD by the UE. This means in case of two radio links in soft handover the combining scenario shall be as follow: 

· UP + Unreliable = UP

· DOWN + Unreliable = DOWN


· HOLD + Unreliable = HOLD
· Unreliable + Unreliable = HOLD

3. Items for Test Cases

The correct detection and handling of the scheduling grants by the UE are critical for the system performance especially in soft handover. It is proposed to test E-RGCH in soft handover, whereas E-AGCH in single link scenario:

3.1. Soft Handover Test Case (All reliable commands)

A soft handover test case is needed in which all relative grants are reliability received and the UE is to follow the combining rule. This test shall be performed in fading channel condition(s). It is proposed to have 2 radio RLS: one serving and one non-serving. Different scheduling grants sent by different RLS in soft handover leads to different combination scenarios. Some possible scenarios are listed below:

· UP [serving] + DOWN [non-serving]-> Probability (DOWN) ( p1
· DOWN [serving] + DOWN [non-serving]-> Probability (DOWN) ( p1
· HOLD [serving] + DOWN [non-serving]-> Probability (DOWN) ( p1
· UP [serving] + HOLD [non-serving]-> Probability (UP) ( p2
· DOWN [serving] + HOLD [non-serving]-> Probability (DOWN) ( p1
· HOLD [serving] + HOLD [non-serving]-> Probability (HOLD) ( p3
It may not be necessary to test all these scenarios.
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Figure 1. Soft handover scenario

3.2. Soft Handover Test Case (Reliability Detection)

It is under the responsibility of RAN4 to define what is meant by ‘reliability’. Therefore, RAN4 needs to define test case(s) to insure that the UE follows the rules defined by RAN1 if any of the relative grants is unreliable. Figure 2 shows one possible way of defining the unreliable region, which is bounded by two thresholds ((1 and (2). The actual values of these thresholds need to be studied by RAN4. In the unreliable region the UE shall simply treat the scheduling grant as hold [4]. 
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Figure 2. Reliable detection of scheduling grants

Test Scenario:

The test scenario should be such that at least one received grant falls in the unreliable region, whereby the UE treats it as hold. Preferably soft handover scenario shall be considered with two radio links. In such a scenario the UE receives:

·  ‘Unreliable’ UP [serving] + ‘Reliable’ DOWN [non-serving]->Probability (DOWN) ( p1
Where the result of the combining shall be DOWN, which is the same as DOWN + HOLD hence the probability of DOWN is p1 as in section 3.1 

To insure that unreliable DOWN is consistently received by the UE, the test case needs to be performed in static condition. 
Test case in 3.1 is still needed as it insures that the UE listens to all the cells and not just the best cell. 
3.3. Test case for E-AGCH

Single link test case in fading propagation conditions is needed. The following performance metrics are to be tested:

· Missed detection probability (the absolute grant is not detected) 
· False alarm probability (Nothing was transmitted but absolute grant is detected) 
4. Conclusion

This document proposes a way forward to specify performance requirements for the repection of scheduling grant channels. It is proposed to define test cases for E-RGCH in soft handover scenarios, including one test case with relaible detection of the scheduling grant. A single link test case may be necessary for test the performance of E-AGCH detection. 

This document has mainly focused on the testing of sheduling grant channels. However, RAN1 has also specified [4] that the UE shall only deliver reliable ACK/NACK, which is transmitted on E-HICH signalling channel. It is therefore proposed that RAN4 defines a test case to insure the reliable detection of the ACK/NACK.
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