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1 Introduction
Node B scheduling and HARQ have been discussed as possible features to enhance the uplink performance and possible mechanism or overall performance for the features have been treated separately [1]. However, if both Node B scheduling and HARQ are applied, they could bring some impacts on each other and we should consider about these impacts. 
In this contribution, we investigate the relationship between scheduling and HARQ, and provide the example UE and Node B operation considering both scheduling and HARQ scheme. 
2 Relationship between scheduling and HARQ

Until now, it has been discussed that when the Node B determines the Node B controlled TFC subset, the Node B could take into account the request from the UE and the noise rise situation in the cell to increase the capacity and improve the coverage. The scheduling could be done at each TTI or specific time.
In addition, if HARQ is used for E-DCH, there are two possible scheduling solutions considering retransmission
1) Autonomous retransmission by UE: UE sends the retransmission at subsequent retransmission timing without allowance of Node-B if UE receives the NACK. In this case, UE does not need to monitor the scheduling related channel if UE receives the NACK signalling. But UE could cause unexpected interference in the cell if Node B does not reserve the noise rise of this UE for retransmission.
2) Scheduled by Node B for retransmission: UE sends the retransmission if UE receives the NACK and retransmission is allowed by Node B at retransmission timing. In this option, if Node B does not assign the allowed TFC subset or restrict the lower TFC subset than TFC of initial transmission, UE could not retransmit at subsequent retransmission timing and could increase the latency. 

As seen above, if Node B would not reserve or assign the resource for retransmission, it could impact on the system performance. For efficient HARQ operation, Node B needs to reserve or assign the resource for retransmission. To do so, Node B decodes the packet data and schedules the allowed TFC subset for next timing based on results of decoding of packet data. If decoding of packet data is failed, Node B reserves the same TFC subset for retransmission as TFC for initial transmission. Actually in case of NACK,  Node B doesn’t need to send any scheduling related signalling since UE can assume the same TFC subset, and option(2) could have same operation with option (1).
3 Example operation

We provide the example operation of UE and Node B based on above section. We focus on rate scheduling with fast ramping [2]. We assume 4-channel SAW HARQ process is applied (N=4) and the exact timing relationship is FFS.
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Figure1. The example operation of UE and Node B 
Node B operation
(1) Packet data is transmitted successfully ((i)th packet data): Node B transmits ACK signalling and rate grant command or scheduling assignment for the allowed TFC subset of (i+4)th frame after receiving (i)th packet data. In this figure, Node B use rate grant signalling at (k)th frame(rate_grant_(k)) for scheduling of this UE. Node B decides UP/DOWN/KEEP of rate grant signaling based on the allowed TFC subset of (i+4)th frame and TFC of (i)th packet data .

(2) Packet data is transmitted unsuccessfully ((i+1)th packet data):  Since Node B will reserve the resource for retransmission, the allowed TFC subset of (i+5)th frame is equal to TFC of (i+1)th packet data which is the initial transmission and Node B doesn’t send the scheduling related signalling. 
UE operation

(1) Packet data is transmitted successfully ((i)th packet data): UE will receive both the ACK signalling and scheduling information. If UE receives the rate grant signalling, UE should determine the allowed TFC subset of (i+4)th frame by using rate_grant_(k) and TFC of previous (i)th packet data. 
Allowed TFC subset(i+4) = f (TFC(i), rate_grant_(k))
(2) Packet data is transmitted unsuccessfully ((i+1)th packet data): UE will receive the NACK signalling. Since Node B will reserve the resource for retransmission, UE doesn’t monitor scheduling information and just retransmit with packet data in retransmission buffer. 
4 Conclusion
In this contribution, we investigate the relationship between scheduling and HARQ. For the efficient HARQ, the design of scheduling scheme needs to take into account the results of HARQ operation.
It is proposed to include the following text proposal into the TR 25.896 section 7.1.
---------------- Start of Text Proposal for TR25.896 ---------------------------------- 

7.1
Scheduling <NodeB controlled scheduling, AMC>

<……>
Downlink signaling is required to command the UE to update the “Node B controlled TFC subset”. The start time and the duration for which the update is valid may either be signaled explicitly or deduced from rules mandated in the specifications. The signaling can either be dedicated for a certain UE, or common for several UEs. Furthermore, the signaling can either be absolute, i.e., directly specify the “Node B controlled TFC subset”, or relative, i.e., specify the new “Node B controlled TFC subset” as an update of the previous subset. The former typically allows for more rapid changes to the “Node B controlled TFC subset”, while the latter may imply less signaling overhead in the downlink direction.

In the uplink, signaling is typically required to indicate to the Node B that the UE has data to transmit. Additional information may be provided to the Node B, e.g., the amount of data, an indication of the power availability in the UE, channel quality etc.
The Node B scheduler should reserve the same allowed TFC subset as TFC of initial transmission for the UE if E-DCH decoding has been failed. Otherwise, the UE could not retransmit at the subsequent retransmission timing or the UE could cause unexpected noise rise, depending on the scheduling scheme, which could degrade the system performance. If it is defined that Node B reserves the same allowed TFC subset for retransmission as the TFC of initial transmission, UE would not need to monitor the scheduling related channel in case of NACK.,
7.1.1
Node B Controlled Rate Scheduling by Fast TFCS Restriction Control

----------------- End of Text Proposal for TR25.896 --------------------- 
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