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Discussion/Decision
1 Introduction

As an optimization for VoIP, persistent scheduling has been agreed for the downlink, where the resrouce for the initial transmissions are persistently allocated and the resource for the HARQ retransmissions are dynamically allocated. Since there is no L1/L2 control signaling for the initial transmission in DL persistent scheduling, it is impossible to identify which HARQ process is used for HARQ retransmission by L1/L2 control channel. This contribution analyzes the problem and proposes a solution. 
2 Discussion
There are some consensus that number of HARQ processes can be reserved for SPS and HARQ process A remaining issue is how to associate the received SPS TB with a HARQ process id. Probably the simplest solution is to identify the relevant HARQ process unambiguously somehow, e.g. by associating SFN of the initial transmission and a HARQ processor. 
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Figure 1: Unambiguously identifying the HARQ process with the timing information taken into account. 

In figure 1, two HARQ processes x and y are reserved for the persistent scheduling, and the SFN when the SPS resource is configured is coupled with HARQ process id. For example, if a TB is sent in the SPS resource at SFN 1, 5, 9, .. , the retransmission is identified by the HARQ process x. If a TB is sent in the SPS resource at SFN 3, 7, 11 ,.., the retransmission is identified by the HARQ process y. 
Proposal 1: To reserve multiple HARQ processes for downlink persistent scheduling and to predefine the mapping between the HARQ process id and the time instance when an SPS resource is configured.

The mapping can be done with a certain formula. Since the HARQ process ids are cyclic through, a modulo operation could defines the association between the SFN when SPS resource is configured and relevant HARQ process id. If we don’t consider the case that the SPS resource periodicity is less than 10 msec, following formula can defines the association.


HARQ process id = MOD[SFN/i, n]














(1)


where SFN is the SFN where a TB is received via SPS resource, i is the periodicity of SPS resource in 10 msec and 
n is the number of HARQ processes reserved for SPS

If we consider the case that the periodicity is less than 10 msec, following formula can defined the association

HARQ process id = MOD[T/i, n]















(2)


where T is delivered from the formula below and n is the number of HARQ processes reserved for SPS


T = CEILING [S/i,  1], where S is the timing in 1 msec when the SPS resource is configued 
Proposal 2: To discuss whether to consider the case that the periodicity is less than 10 msec

To get the HARQ process id directly from the formula, HARQ process from the lowest id should be reserved for SPS.

Proposal 3: To reserve HARQ processes for SPS from the lowest HARQ process id.
3 Conclusion
Three proposals are made. 
Proposal 1: To reserve multiple HARQ processes for downlink persistent scheduling and to predefine the mapping between the HARQ process id and the time instance when an SPS resource is configured.

Proposal 2: To discuss whether to consider the case that the periodicity is less than 10 msec.
Proposal 3: To reserve HARQ processes for SPS from the lowest HARQ process id.

Since the basic text for SPS resource handling is missing in the current MAC spec, it is proposed to agree on the principles now and to capture the relevant text in the future.
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