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1. Introduction

At the Athens meeting, the followings are agreed [1].
· Set the maximum number of hybrid ARQ (HARQ) processes to 8 for FDD

· UE processing time of 3 msec minus the propagation roundtrip time
These points indicate that the actual round trip delay (RTD) in HARQ becomes 8-TTI long (= 8 msec). Following the fact, this contribution presents our views on the number of HARQ processes in the E-UTRA FDD from the operator viewpoint and then, proposes to add an option with a small number of HARQ processes to achieve short latency.
2. Views on the Number of HARQ Processes
In the E-UTRA, low latency is a very important requirement not only for providing better service, but also for establishing an enduring system. More specifically, in order to support future interactive and high-speed real-time service, we consider that the air interface delay should be sufficiently short to be considered negligible compared to other delay factors such as the core network delay. Thus, we do not believe that the current RTD of 8 msec is sufficiently short to support the emerging high-speed interactive and real-time services and to make the E-UTRA a competitive system compared to other wireless access systems. Note that the gain of the RTD compared to that for HSDPA is only 2/3. 

To support an extremely large cell size or to enable very complicated decoding processing in MIMO transmissions, it may be very difficult to achieve the RTD of 6-msec considering UE implementation. 

Therefore, we propose to add the HARQ processing number of 6, i.e., the RTD of 6 msec in addition to 8 msec in the E-UTRA. It should be noted that the Ultra Mobile Broadband (UMB) in 3GPP2 supports the RTD of 5.5 msec in addition to 7.3 msec in order to support delay-sensitive traffic, assuming the TTI length of  911.46 sec [2], [3]. 
In order to reduce the HARQ processing number, we propose changing the current working assumption to the UE processing time of 2 msec minus the propagation roundtrip time under specific conditions such as limited MIMO modes, i.e., only a single-stream transmission. This is because we consider that the UE processing delay of 2 msec minus the propagation roundtrip time can be achieved for at least the single codeword case. Moreover, in order to reduce the complexity level of the scheduler, we propose applying the cell-specific HARQ processing number, which will be signaled via the BCH. 
The following two alternatives are considered assuming the Node-B specific number of HARQ processes. 
· Alternative-1
· Without MIMO multiplexing (SDM), i.e., with single-stream transmission, a 6-msec RTD is used for a typical cell with a cell radius of less than, e.g., 75 km, and an 8-msec RTD is used for an extremely large cell with a cell radius of greater than, e.g., 75 km.
· With MIMO multiplexing, i.e., with multi (two) stream transmission, an 8-msec RTD is used regardless of the cell radius.
· Alternative-2

· Without MIMO multiplexing (SDM), i.e., with single-stream transmission, a 6-msec RTD is used for a typical cell with a cell radius of less than, e.g., 75 km, and an 8-msec RTD is used for an extremely large cell with a cell radius of greater than, e.g., 75 km.
· With MIMO multiplexing, i.e., with multi (two) stream transmission, a 6-msec RTD is used for a typical cell with a cell radius of less than, e.g., 3 km, and an 8-msec RTD is used for an large cell with a cell radius of greater than, e.g., 3 km.
3. Conclusion
This contribution proposed the addition of a HARQ processing number of 6, i.e., the RTD of 6 msec in addition to 8 msec in the E-UTRA, to support the emerging high-speed interactive and real-time services, and to make E-UTRA a competitive system compared to other wireless access systems. We also proposed applying a cell-specific HARQ processing number that is to be signaled via the BCH.
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