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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
At the RAN 97 bis meeting, HARQ aspects for NR was discussed and made the following agreements [1]:

Agreements on HARQ:
-	RAN2 aims to make the L1 HARQ feedback transmission scheme (PUCCH, mapped to PUSCH, timing) transparent to MAC specification.
-	Working assumption: One HARQ entity should only serve one carrier. 
-	HARQ information shall at least include the NDI, TBS, RV, and HARQ Process ID
-	A UE not using DL spatial multiplexing shall expect at most one TB per HARQ process.
-	A UE can transmit at most one TB per UL HARQ process per TTI.
In this contribution, we further discuss some remaining issues.
2. Discussion
2.1 [bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK30][bookmark: OLE_LINK31]HARQ process ID for UL grant-free resource 
RAN1 has agreed that NR should support at least asynchronous hybrid ARQ in the DL and UL to avoid fixed timing relationship between initial transmission and re-transmission. We assume that the asynchronous HARQ is also used for UL grant-free transmission. It means that some HARQ processes have to be allocated to SPS resource in advance like the below figure. If PDCCH is not used to activate the UL grant-free, the HARQ process number should be bundled with SFN and the subframe, the RRC configuration can be used for HARQ process allocation. 


Figure1: HARQ process for UL grant-free 
Proposal 1: The HARQ process ID should be bundled with SFN and the subframe, the RRC configuration can be used for HARQ process allocation.

2.2 HARQ buffer handling 
Because the asynchronous HARQ is used for UL grant-free transmission the UE should not empty the HARQ buffer even the network give the ACK feedback. It helpful for the network to schedule the retransmission of this HARQ in NACK error case. Basically the dynamic scheduling should have the higher priority than the UL grant-free grant, it means that the HARQ buffer should be replaced by the dynamic scheduling if the dynamic scheduling use the same HARQ process with this UL grant-free grant.
Proposal 2: The data in this HARQ buffer should be replaced by the data of dynamic scheduling if the dynamic scheduling uses the same HARQ process with this UL grant-free grant.
We should also consider that the HARQ buffer is reused after the HARQ process period. The below figure 2 gives an example. The HARQ process 1 is used for the new data transmission in UL grant-free resource 1. How is the HARQ process 1 buffer handled in UL grant-free resource 3, if there is no ACK feedback from the gNB? We consider that the HARQ process 1 buffer should be replaced by the new data if there is the available new data in the UE buffer and there is no dynamic retransmission scheduling in UL grant-free resource 3 subframe because the network should dynamic schedule the retransmission by HARQ process 1 in UL grant-free resource 3 subframe if the network wants to keep the retransmission data in HARQ process 1. The HARQ process 1 buffer should be also kept if there is no the available new data in the UE buffer.



Figure 2: HARQ buffer re-use

Proposal 3: The data in the HARQ process buffer should be replaced by the new data if there is the available new data arrival and there is no dynamic retransmission scheduling in this subframe for the UL grant-free resource. The data in the HARQ process buffer should be kept if there is no the available new data in the UE buffer.
3. Conclusion
In this contribution, we discuss the remaining issues and provide below proposals.
Proposal 1: The HARQ process should be bundled with SFN and the subframe, the RRC configuration can be used for HARQ process allocation.
[bookmark: _GoBack]Proposal 2: The data in this HARQ buffer should be replaced by the data of dynamic scheduling if the dynamic scheduling uses the same HARQ process with this UL grant-free grant.
Proposal 3: The data in the HARQ process buffer should be replaced by the new data if there is the available new data arrival and there is no dynamic retransmission scheduling in this subframe for the UL grant-free resource. The data in the HARQ process buffer should be kept if there is no the available new data in the UE buffer.
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