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Discussions and Decisions

1 Introduction

During WG1#38 in Prague, the following aspects of the scheduling grant have been agreed:

a. Absolute grant is sent on Common channel dedicated to a UE or a small group of UEs

b. Relative grant is sent on Dedicated channels for each UE

c. Relative grant and absolute grant complement each other and all grants are deterministic

In this contribution, the remaining open issues on the implementation of the scheduling grants are identified and proposed way forward is provided. 

2 Combined Scheduling Modes

As stated above, with the support of both relative and absolute grants, both implementation of the scheduling modes are supported as well. On the same note, the distinction between the two modes is always deemed not necessary since the combination of both is possible.

2.1 Absolute (Rate/Time) over Relative (Rate Scheduling) grant 

One of the benefits of Rate scheduling has been its more stable control of the NodeB RoT.  To support rate scheduling, only relative grant is required e.g up, down or unchanged. This relative grant can be sent in dedicated channel in the downlink and would be sufficient to response to the uplink data transmission in an incremental manner such as during low data arrival rate situations. Since the control of the UL RoT is the key in ensuring good throughout, maintaining a smooth RoT variation at the NodeB through incremental rate control is critical. However, in order to facilitate quick rate increase/decrease to react to channel load condition at the NodeB, the UE should be required to follow the absolute scheduling grant which is time sensitive with a finite time period for which the absolute grant is applicable.

Note: As a result, when an absolute scheduling grant is received, the priority is given to the absolute grant e.g. the UE would start its next transmission at the new TFC pointed by the absolute grant. 

2.2 Grant Duration 

To reduce the need for signalling the absolute or relative grant duration, it is proposed that the grant has active duration until the next grant is received by the UE. Relative grant of whether Up/Down/Unchanged must be send every scheduling interval. Absolute grant is valid (at the UE) until the next absolute grant is received, which is sent (by the NodeB) on a need to basis with various parameters such as buffer status and power status of the UE being taken into consideration.

Note: Relative grant is sent every TTI and absolute grant is sent whenever needed. 

2.3 SHO Operation 

In [1], it is shown that the use of absolute grant in SHO does not provide any system performance gain as high data burst in the uplink would potentially result in RoT variation at the NodeB, especially the non-primary NodeB. Therefore, the sending of absolute grant to a SHO UE should be prohibited due to the potential of large interference to non-primary NodeBs.

Note: Only relative grant is supported for SHO UE.

2.4 Grant Validity and HARQ Processes

Since the relative grant is valid until the next received relative grant, the relative grant is thus only applicable for the HARQ process that would occur in the next immediate TTI or HARQ process. Thus, the relative grant would be valid on a per HARQ process basis. 

With absolute grant, since the grant is only valid for the next immediate TTI, it is therefore proposed that the absolute grant is valid until the next absolute grant is received. Hence, the absolute grant is valid for all HARQ processes until the next absolute grant is received. The alternative where absolute grant is only valid for the immediate TTI or HARQ process would result in much higher RoT variance at the NodeB.

Note: Relative grant is valid only per TTI or scheduling period and Absolute grant is valid until the next received absolute grant.

2.5 Scheduling Grant versus Autonomous retransmission

In [2], the reason for support of autonomous retransmission is explained. Hence, it is proposed that autonomous retransmission be allowed to use the TFC picked for the first transmission in spite of the situation where the current TFCS does not support the first transmission TFC.

Note: Autonomous retransmission has higher priority over TFC control.

3 Summary

The related issues on scheduling grants have been discussed. It is thus proposed that:

· Absolute grant has higher priority over relative grant

· Relative grant is sent every TTI and absolute grant is sent whenever required. The valid period of both grants is till the next grant is received

· Only relative grant is supported for SHO UE

· Autonomous retransmissions have higher priority over both grants

































































































