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1. Introduction

One of the objectives of the study item of small data transmission (SDT) enhancement for UMTS agreed in 3GPP RAN #65 meeting [1] is coverage enhancements. Solutions to improve coverage using repetitions for EUL channels in [2] and [3] were captured in TR 25.705 [4] as Solution 1 and Solution 2, respectively. In this contribution, we provide a text proposal on HARQ process design for EUL repetition solutions.
2. Text Proposal
[------------------------------------------------------------- TEXT START --------------------------------------------------------------]
6.1.3.7.x HARQ process design for Solution 1 and Solution 2

In Solution1, E-DPDCH and E-DPCCH are transmitted simultaneously. In Solution 2 E-DPDCH and E-DPCCH are transmitted in time multiplexed way. In both solutions, EUL channels are transmitted consecutively in one transmission of one HARQ process. Consequently, HARQ process design in this section can be applied to both solutions. The number of TTIs per process is the repetition number of E-DPDCH in Solution 1, and is the sum of the repetition number of E-DPCCH and E-DPDCH in Solution 2.

In UMTS systems, the HARQ round-trip time (RTT) matches the number of HARQ processes and the TTI length. The number of uplink HARQ processes is four for 10ms TTI. To ensure enough response time for ACK /NACK via E-HICH and maintain un-interrupted HARQ transmission which means that UE can continue the retransmission or the new transmission in the next HARQ cycle, an extended HARQ RTT should be configured for SDT UEs when Solution 1 or Solution 2 is applied. The number of HARQ processes is derived from the HARQ RTT and the number of repetitions for EUL channels.

A UE can select the repetition number of EUL channels based on the coverage class and signal the repetition number to Node B. One example for the signalling of the repetition number is using preamble signature splitting. The coverage class denotes the relationships between the range of path loss and the repetition number for EUL channels. So for a given HARQ RTT the number of HARQ processes can be adjusted according to the repetition number for EUL channels as illustrated in Figure xx. In other words, the number of HARQ processes for a UE is a function of the HARQ RTT and the repetition number of EUL channels. 

In the example of Figure xx, the HARQ RTT is set to 16 TTIs. Figures xx(a) ~ (c) show the number of HARQ processes with respect to the different repetition number for EUL channels: (a) the number of HARQ processes is 2 when 8 TTIs of EUL channels are transmitted in one process; (b) the number of HARQ processes is 4 when 4 TTIs of EUL channels are transmitted in one process; (c) the number of HARQ processes is 8 when 2 TTIs of EUL channels are transmitted in one process.
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Figure xx HARQ processes for EUL repetition solutions

[------------------------------------------------------------- TEXT END --------------------------------------------------------------]
3. Conclusion
It is proposed to agree on and capture the text proposal on HARQ process design for EUL repetition solutions in the TR 25.705.
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