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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
The first question for the HARQ retransmissions in the DL persistent scheduling is whether or not to define new L1/L2 control channel format for it. Indeed, many parts in L1/L2 control signaling is not efficiently defined for persistent scheduling, therefore customizing it to a smaller size would bring some gain. On the other hand, the designing principle for the downlink persistent scheduling is that HARQ operating point is low so that HARQ retransmission does not happen frequently. Then defining different format for HARQ retransmission make little sense considering that having multiple L1/L2 control channel formats increases UE blind detection trials, while the gain is marginal. 
Proposal 1: To use the same L1/L2 control channel format for HARQ retransmission in the downlink persistent scheduling. 

Since there is no L1/L2 control signaling for the initial transmission in the downlink persistent scheduling, it is not possible to allocate HARQ process dynamically. Then, only possible way to allocate HARQ process for the downlink persistent scheduling seems to use RRC signaling and to allocate one or two HARQ processes in static manner. 
Proposal 2: To reserve HARQ processes for downlink persistent scheduling and to signal the reserved HARQ process id by RRC. 
The number of HARQ processes is now being debated in RAN1, where six or eight are most likely values. the number of HARQ retransmissions during 20 msec is either 2 or 1 with 6 processes or 8 processes respectively. UE in bad radio condition will not meet QoS requirement if HARQ retransmissions are not allowed across the 20 msec boundary, but there is no way to point which initial transmission is to be soft-combined  with the current HARQ retransmission when the retransmission is beyond 20 msec boundary. 
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Figure 1. Ambiguity in HARQ identities with HARQ retransmissions across 20 msec boundary
Let’s assume HARQ process x is reserved for the persistent transmission. When retransmissions for a VoIP packet is extended beyond the initial transmission of the next VoIP packet, HARQ process id does not tell with which VoIP packet the retransmitted one should be soft-combined.

An obvious solution is to reserve multiple HARQ processes for the persistent scheduling, and to identify the corresponding HARQ process  unambiguously somehow,e.g. by associating SFN when the initial transmission is performed and a HARQ processor. 
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Figure 2. Unambiguously identifying the HARQ process with the timing information taken into account. 

In figure 2, two HARQ processes x and y are reserved for the persistent scheduling, and the SFN when the initial transmission is sent is coupled with HARQ process id. For example, when an initial transmission is sent in an odd SFN, the retransmission is sent through the HARQ process x, it is HARQ process y when an initial transmission is sent in an even SFN. 
Proposal 3: 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 initial transmission is sent. 
3 Summary 
Number of open issues regarding HARQ retransmissions in downlink persistent scheduling are addressed and solutions are proposed. It is suggested to discuss the issue and agree on the proposed points.  
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