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1.  Introduction

In HS-DSCH, HARQ functionality is implemented using 2-stage rate matching. It would be natural to employ similar method for HARQ implementation also in enhanced uplink. In this contribution, we discuss about implementation of HARQ functionality using rate matching. 
2. HS-DSCH HARQ functionality

HS-DSCH hybrid ARQ functionality consists of two rate-matching stages and a virtual IR buffer as shown in Figure 1.
The first rate matching stage matches the number of input bits to the virtual IR buffer. Virtual IR buffer is defined by the available UE soft-buffering capability, information about which is provided by higher layers. Note that, if the number of input bits does not exceed the UE soft-buffering capability, the first rate-matching stage is transparent.
The second rate matching stage matches the number of bits after first rate matching stage to the number of physical channel bits available in the HS-PDSCH set in the TTI. Transmitted bit pattern is controlled by the redundancy version parameters (s and r). 
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Figure 1: HS-DSCH hybrid ARQ functionality
3. Enhanced uplink HARQ functionality

3.1. HARQ implementation using single rate matching stage

In case of enhanced uplink, the soft buffer is located in Node B. Considering that the Node B can accommodate higher implementation complexity/cost than the UE, it would be reasonable to assume that there is no limitation in Node B soft-buffering capability. Then, the first rate matching stage of HS-DSCH is not needed. Removal of the first rate matching stage has benefit of the reduced implementation complexity at the UE. A virtual buffer at the UE side is still needed to store E-DCH channel coded bits. The HARQ functionality at the UE is shown in Figure 2. The rate matching function matches the number of input bits to the number of physical channel bits available in the E-DCH TTI. Transmitted bit pattern would be controlled by the redundancy version parameter similarly to HS-DSCH.
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Figure 2: E-DCH hybrid ARQ functionality
3.2. Determination of rate matching parameter and redundancy version
In HS-DSCH, it is not described in the specifications how to determine the number of physical channel bits in the HS-PDSCH set in the TTI and the redundancy version, since the Node B controls the downlink resource for HS-DSCH transmission and transmits HS-PDSCH. 

In uplink, however, the Node B should control uplink RoT resource but the UE transmits E-DCH packet. Since the scheduler and the transmitter are separated, it should be guaranteed that the Node B can estimate UE behaviour with reasonable accuracy to improve efficiency of uplink RoT utilization. Therefore, a specific rule should be defined for the followings.

· Calculation of the number of physical channel bits, i.e., spreading factor and number of codes. A specific rule for calculating the number of physical channel bits from the selected transport format combination is defined already from Rel-99 in TS 25.212 section 4.2.7.1.1. Hence, the method of Rel-99 could be a baseline. 

· Rate matching between E-DCH and DCH(s) if E-DCH is multiplexed with DCH(s) into single CCTrCH. Rel-99 rate matching could be reused by treating E-DCH as a kind of DCH to maintain backward compatibility with Rel-99 DCH processing. Interaction of HARQ with the rate matching between the TrCHs also should be considered. 
· Determination of the redundancy version.

4. Conclusion

It is proposed to include the text proposal into the EUL WI TR25.808.
----------------------- Start of text proposal -------------------------------- 

6
Hybrid ARQ Scheme

6.1
HARQ Scheme of the FDD Enhanced Uplink
6.1.1
HARQ implementation using single rate matching stage
HS-DSCH hybrid ARQ functionality consists of two rate-matching stages and a virtual IR buffer. It would be natural to employ similar method for HARQ implementation also in enhanced uplink.

In case of enhanced uplink, the soft buffer is located in Node B. Considering that the Node B can accommodate higher implementation complexity/cost than the UE, it would be reasonable to assume that there is no limitation in Node B soft-buffering capability. Then, the first rate matching stage of HS-DSCH is not needed. Removal of the first rate matching stage has benefit of the reduced implementation complexity at the UE. A virtual buffer at the UE side is still needed to store E-DCH channel coded bits. The HARQ functionality at the UE is shown in Figure 6.1.1. The rate matching function matches the number of input bits to the number of physical channel bits available in the E-DCH TTI. Transmitted bit pattern would be controlled by the redundancy version parameter similarly to HS-DSCH.
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Figure 6.1.1: E-DCH hybrid ARQ functionality
6.1.2
Determination of RM parameter and redundancy version

In HS-DSCH, it is not described in the specifications how to determine the number of physical channel bits in the HS-PDSCH set in the TTI and the redundancy version, since the Node B controls the downlink resource for HS-DSCH transmission and transmits HS-PDSCH. 

In uplink, however, the Node B should control uplink RoT resource but the UE transmits E-DCH packet. Since the scheduler and the transmitter are separated, it should be guaranteed that the Node B can estimate UE behaviour with reasonable accuracy to improve efficiency of uplink RoT utilization. Therefore, a specific rule should be defined for the followings.

· Calculation of the number of physical channel bits, i.e., spreading factor and number of codes. A specific rule for calculating the number of physical channel bits from the selected transport format combination is defined already from Rel-99 in TS 25.212 section 4.2.7.1.1. Hence, the method of Rel-99 could be a baseline. 

· Rate matching between E-DCH and DCH(s) if E-DCH is multiplexed with DCH(s) into single CCTrCH. Rel-99 rate matching could be reused by treating E-DCH as a kind of DCH to maintain backward compatibility with Rel-99 DCH processing. Interaction of HARQ with the rate matching between the TrCHs also should be considered. 

· Determination of the redundancy version.

6.2
Signalling Information Required for the Support of HARQ
6.3
Operation in SHO

Editor's note: HARQ behaviour with SHO

----------------------- End of text proposal -------------------------------- 

Contact person:
Juho Lee (juho95.lee@samsung.com) 
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