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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In RAN1#AH2 meeting, some agreements were achieved:  
· NR supports more than 1 HARQ process for UL transmission without grant
· RAN1 considers that UE transmitting UL transmission without UL grant can be identified based on time/frequency resources and RS parameter(s). 
For UL data transmission without grant, type 1 and type 2 have already been agreed
· Type 1: UL data transmission without grant is only based on RRC (re)configuration without any L1 signaling 
· Type 2: UL data transmission without grant is based on both RRC configuration and L1 signaling to activation/deactivation for UL data transmission without grant
· Note: functionality of modification is achieved the L1 signaling by activation

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 in 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 RV for UL grant-free resource

For UL-grant free transmission, multiple re-transmissions for one TB can be required. In this case, the number of retransmission, i.e., K can be configured by RRC signaling. Moreover, corresponding to multiple transmissions, redundant version (RV) can also be configured. For example, the fixed RV (RV 0) or a RV order can be configured. Figure.2 shows one TB with four transmissions i.e., K=4, a configured RV order (0 2 3 1) is utilized for every grant-free resource.  


Figure2 4 transmissions with the configured RV order for 1TB 
Proposal 2: The number of transmission and the corresponding RV for one TB can be configured for UL-grant free transmission.
2.3 HARQ buffer handling 
Because the asynchronous HARQ is used for UL grant-free transmission the UE should not empty the HARQ buffer even if the network give the ACK feedback. It is 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 3: 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 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 dynamically 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 also be kept if there is no available new data in the UE buffer.



Figure 2: HARQ buffer re-use

Proposal 4: 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 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.
Proposal 2: The number of transmission and the corresponding RV for one TB can be configured for UL-grant free transmission.
Proposal 3: 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 4: 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 available new data in the UE buffer.
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