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1. Introduction
RAN2 has agreed to support persistent scheduling for VoIP on the Downlink. For persistent scheduling, there is no L1/L2 control signaling for the data transmission. The only exception is when eNB wants to override the persistent resource assignment. For DL persistent scheduling retransmission, L1/L2 control signaling is signaled to UE which includes HARQ information in it. For UE, need to combine the retransmission with the initial persistent transmission. This contribution proposes a solution for reserving HARQ process ID for DL persistent scheduling. 
2. Discussion
2.1 HARQ process Id ambiguity
Figure 1 shows how a PDCCH erasure may cause HARQ Process ID confusion between UE and eNB. If a PDCCH of a dynamical scheduling for new transmission lost, and the initial persistent scheduling decode failed, it is difficult for the UE to identify this retransmission is for initial persistent scheduling or for dynamic transmission. 
Another ambiguity is as figure 2. If the first initial persistent scheduling decode failed and all the PDCCHs for retransmission before the next persistent scheduling occasion lost, then when UE receives a PDCCH for retransmission after the second persistent scheduling, it won’t know to which initial persistent scheduling this retransmission belongs.
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Figure 1 process Id ambiguity
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Figure 2 – ambiguity between persistent scheduling
2.2 Proposed solutions
2.2.1 Static reserving approach

The number of process ID’s to reserve for persistent scheduling depends upon the expected worst case number of HARQ processes simultaneously active for persistently scheduled data. The exact mechanism for communicating the set of reserved ID’s is FFS, e.g. via RRC signaling. They could be explicitly enumerated in the RRC message used for setting up persistent scheduling. Alternatively, just the size of the set could be sent to the UE - the range of the ID’s thus reserved could be implicit i.e. defined in the standard. 

2.2.2 Dynamic reserving approach

It was agreed to use PDCCH to activate persistent scheduling, so the HARQ-Process ID in the activating PDCCH can be the first reserved HARQ-Process ID for DL persistent scheduling. When one HARQ-Process ID is not sufficient for DL persistent scheduling, eNB can select a free HARQ-Process ID and communicate it to UE through a PDCCH for initial transmission in the sub-frame for DL persistently scheduled assignments, and the UE stores this HARQ-Process ID. More HARQ-Process IDs can be reserved at the same way if needed.

Figure 3 shows the reserving procedure. HARQ-Process ID in the activating PDCCH is x, UE stores the process number x for persistent scheduling. If the process ID x is still being used for retransmission on the next initial persistent scheduling time instance, as illustrated in Figure 3, eNB will choose another free process Id y to transmit the initial persistent scheduling with PDCCH which include the chosen process number y, UE stores process number y for persistent scheduling, and then there are two HARQ-Process IDs are reserved for DL persistent scheduling. Before the third persistent scheduling occasion, the two HARQ-processes (indicated by PID = x and y) are finished, then persistent scheduling without PDCCH can be applied at the third persistent scheduling occasion, and PID =x implicitly.
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Figure 3 HARQ process reserve procedure
If reserved processes are sufficient for the persistent scheduling, there is no need to reserve another HARQ-process ID, eNB reserves one more process just only when all reserved processes are ongoing. 
Compared to the static reserving approach which predefines a fixed set of HARQ-process IDs for DL persistent scheduling, e.g. via RRC signaling, no additional signaling for HARQ-process ID reservation is needed for dynamic reserving approach, and there is no a fixed reserved set but HARQ-process IDs are reserved based on dynamic requirement, so dynamic approach seems to be more efficient.
Proposal 1: use PDCCH signaling at persistent scheduling occasion to reserve HARQ-process IDs for DL persistent scheduling.
In order to keep the reserved HARQ-Process IDs minimum, if an HARQ-process ID is no needed anymore, eNB can release it by sending a PDCCH including this ID to indicate a dynamic initial transmission in a sub-frame where persistent resource is not assigned. A reserved HARQ-Process ID can also be release when it has been free for a long time.

Proposal 2: if a reserved HARQ-process ID is not needed for persistent scheduling any more, release it by sending a PDCCH to indicate a dynamic initial transmission in a sub-frame where persistent resource is not assigned. 
3.
Conclusion
Discuss and adopt the concept of using a reserved set of HARQ Process ID’s for DL persistent scheduling by dynamic reserving approach. We hope RAN2 to discuss this issue and make a decision.
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