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1      Introduction
In last RAN1 meeting, the following agreements on UL transmission without grant were achieved [1].

· For Type 1 and Type 2 UL transmission without grant,

· By UE-specific RRC signaling, a UE can be separately configured with UL waveform that is different from the one configured by RMSI for Msg3.

· Note: even if the UE is configured with Type 1 and Type 2 UL transmission without grant, the UE may transmit PUSCH that is scheduled by UL grant, in which case the UL waveform determination for UL transmission with grant is used.

During the email discussion, the followings were agreed:
· For UL transmission without UL grant, for each configuration 

· The number of configured HARQ processes is explicitly configured by RRC    

· Each configuration can have multiple HARQ processes 

· The value range is {1, 2, …, M}, where M value is FFS

· For Type 1 and Type 2 UL transmission without grant, RNTI(s) is/are configured by UE-specific RRC signaling.

· Whether the same or different RNTI(s) for Type 1 and Type 2 can be decided by RAN2.

· Within each type, an RNTI is configured by UE-specific RRC signaling at least for one resource configuration in a serving cell

· For UL transmission without UL grant, 

· The HARQ ID for a TB should be the same during the repetitions and retransmissions if any.

· The HARQ ID is at least determined by 

· the number of HARQ processes in the configuration

· the time-domain resource for the UL data transmission

· FFS: other factors such as frequency-domain resource, DMRS, repetition K dependency on initial transmission.

In this contribution, we discuss the remaining issues on UL transmission without grant.
2      Discussion
It has been agreed that for Type 1 and Type 2 UL transmission without grant, RNTI(s) is/are configured by UE-specific RRC signaling. And whether the same or different RNTI(s) for Type 1 and Type 2 can be decided by RAN2. From our perspective, we don’t see the use cases to support simultaneous Type 1 and Type 2 without grant transmission for a given UE. Thus a single RNTI is sufficient and Type 1 and Type 2 can be distinguished by different configurations via RRC signaling.
Proposal 1: Simultaneous Type 1 and Type 2 without grant transmission is not supported for a given UE. 
Proposal 2: A single RNTI is defined for Type 1 and Type 2 without grant transmission.

It has been agreed that for UL transmission without grant, the HARQ ID for a TB should be the same during the repetitions and retransmissions if any. The HARQ ID is at least determined by the number of HARQ processes in the configuration and the time-domain resource for the UL data transmission. For semi-persistent scheduling (SPS) in LTE, the HARQ ID is implicitly indicated by the subframe index. However, for UL transmission without grant in NR, the gNB can configure one resource set of multiple frequency resources and UE can choose different subset of resources for different HARQ process IDs. Therefore, in addition to the time-domain resource, the HARQ ID is also determined by the frequency-domain resource. Hence, the HARQ ID is determined by the number of HARQ processes in the configuration and the time/frequency-domain resource for the UL data transmission.
Proposal 3: The HARQ ID is determined by the number of HARQ processes in the configuration and the time/frequency-domain resource for the UL data transmission.

For SPS in LTE, the retransmission is indicated by UL grant. The HARQ process can be shared between SPS and dynamic scheduling. Basically the same principle can be applied to UL transmission without grant in NR, i.e., grant-based retransmission and the associated grant-free initial transmission use the same HARQ process. In addition, the benefit of UL transmission without grant is latency reduction, especially for the first packet. After the transmission of the first packet, the UL transmission can switch from UL transmission without UL grant to UL transmission with UL grant. Considering the above two cases, the HARQ processes can be shared between UL transmission with grant and without grant.

Proposal 4: The HARQ processes can be shared between UL transmission with grant and without grant.
For grant based transmission, there is an ACK or NACK feedback provided after each HARQ transmission. In this way, UE can know whether it needs retransmission. For UL grant-free transmission, in order to improve latency and reliability, it was agreed that K repetitions including initial transmission for the same transport block are supported. As a result, the ACK/NACK feedback channel may not be mapped one-to-one to each transmission and it should reflect the current decoding situation of the TB of all the available transmissions at the time of ACK/NACK feedback. LTE PHICH-like channel can be considered for the HARQ-ACK feedback. However, since gNB does not know when to terminate the UL transmission, this kind of mechanism needs to reserve plenty of resources for HARQ-ACK feedback, which can degrade spectral efficiency. Another method of ACK/NACK feedback is UL grant. However, this kind of operation needs to always send an explicit positive or negative feedback in PDCCH for each UL transmission which induces a large signaling load in the downlink. Taking the overhead and spectral efficiency into account, the group-common DCI can be considered for early termination when repetitions are configured.
Proposal 5: The group-common DCI can be considered for early termination when repetitions are configured.
3      Conclusion
In this contribution, we discuss the remaining issues UL transmission without grant. Based on the discussion, we have following proposals:
Proposal 1: Simultaneous Type 1 and Type 2 without grant transmission is not supported for a given UE. 
Proposal 2: A single RNTI is defined for Type 1 and Type 2 without grant transmission.

Proposal 3: The HARQ ID is determined by the number of HARQ processes in the configuration and the time/frequency-domain resource for the UL data transmission.

Proposal 4: The HARQ processes can be shared between UL transmission with grant and without grant.

Proposal 5: The group-common DCI can be considered for early termination when repetitions are configured.
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