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Introduction
In RAN1#90 Meeting [1], the following agreements were reached related to the HARQ feedback of UL transmission without grant:
Agreements:
· If HARQ feedback is supported, to indicate HARQ feedback of UL transmission without grant, following options and related UE behavior should be further studied.
· Option 1: Based on UL grant to indicate “ACK”
· Option 2: Group-common DCI
· 2-1: Only ACK 
· 2-2: ACK and NACK
· Option 3: Define a Timer, UE assumes following, when the Timer expires
· 3-1: ACK if an NACK is not received after the K repetitions
· 3-2: NACK if an ACK is not received 
· FFS: Option 1, Option 2 and Option 3-2 can be used during and after the K repetition 
· Note: UL grant for the same TB initially transmitted without grant can indicate “NACK”

Also in RAN1#90 Meeting [1], we had some agreements on the SR configuration:
Agreements:
· It is up to RAN2 how many SR configurations the UE can be configured with.
· In case of SR only, the physical layer can only transmit one SR at any given time
· If multiple SR are triggered prioritization of which SR should be transmitted is decided by RAN2
· Multiplexing of SR and HARQ feedback is supported on short-PUCCH
· Multiplexing of SR and HARQ feedback is supported on long-PUCCH
· An SR can be configured with a periodicity of at least equal to X OFDM symbol(s) (at least for short-PUCCH), and with up to the largest periodicity supported in LTE (i.e. 80 ms)
· Working assumptions:
· X=1, which implies short-PUCCH could be located at any OFDM symbol of a slot
· FFS: Supported periodicity values
· FFS: Possible limitations due to other factors
· One configured SR can be associated with either short or long PUCCH
In this contribution, we discuss our views on the HARQ feedback of UL transmission without grant and the SR periodicity for the UL data transmission with grant.
HARQ feedback indication of UL transmission without grant
We should first note that we believe the HARQ feedback for UL transmission without grant is essential to avoid any unnecessary repetition which could potentially contribute to the high intra-cell interference in the system. So, the only remaining question is which mechanism should be adopted to enable the HARQ feedback for UL transmission. Per agreements from RAN1#90 Meeting [1], three options are identified for further study for indication of the HARQ feedback of UL transmission without grant.
· Option 1 which relies on the UL grant for the ACK feedback is like the adaptive HARQ defined in LTE wherein the UE discards the PHICH information and performs adaptive retransmission if it detects PDCCH with NDI not-toggled (or transmitting a new packet if the NDI is toggled). The only disadvantage of this scheme is its high overhead on the CORESETs. However, in systems that a moderate number of users are served in each slot, this approach could be a very powerful tool given that the gNB also has the flexibility to change transmission attributes such as resource allocation at each retransmission in response to the interference environment caused by other UL grant free transmissions.
· Option 2 relies on the joint coding of the ACK/NACK feedbacks for multiple users which is transmitted using a group common DCI on PDCCH. A similar approach was used in LTE for signaling the power control commands for a group of UEs where individual TPC commands for multiple UEs are jointly encoded and transmitted on PDCCH using DCI Formats 3 and 3A. The main advantage of this option compared to option 1 is its capability to avoid the undesirable overhead on control channel by allowing ACK/NACK feedback for multiple users to be transmitted on a single PDCCH resource.
· Option 3 relies on the timer for implicit indication of ACK or NACK. The main shortcoming of this approach is that in case the UE miss the PDCCH which carries ACK or NACK or UL DRX, then the UE will make wrong assumptions which could result in transmission failure. For example, according to Option 3-1, the UE assumes ACK if an NACK is not received after the K repetitions. Accordingly, the UE may continue to send a new packet after every K repetitions even though it has never received any feedback from the gNB. We should note that in case of coverage limited UEs, the gNB could be in the DRX mode which implies that Option 3-1 cannot be used in practical scenarios. Similarly, for Option 3-2 where the UE assumes NACK if an ACK is not received, if the UE is in the DRX, then it may continuously repeats the initial transmitted packet for each K repetitions.
Based on the above discussions, we believe both Option 1 and Option 2 should be supported in NR to allow for a flexible and configurable HARQ feedback mechanism for UL data transmission without grant.
Proposal 1: Both Option 1 & Option 2 should be supported to indicate HARQ feedback of UL transmission without grant.
Periodicity of SR for UL data transmission with grant
According to the working assumption in RAN1#90, an SR can be configured with a periodicity of at least one OFDM symbol (at least for short-PUCCH), and with up to the largest periodicity supported in LTE (i.e. 80 ms). This working assumption implies that a UE can potentially be configured with one short-PUCCH on each OFDM symbol of a slot. Obviously, it would be ideal to enable the UE to transmit the SR on any OFDM symbol; however, the only motivation to introduce such a flexibility is to address the stringent requirement for the low latency applications. 
In LTE the shortest supported periodicity for SR is 1 ms. Allocating an SR resource to a UE on every symbol, per working assumptions, implies an SR periodicity of ~70 s for a 14-symbol slot with 15 kHz SCS. From our perspective, this will impose unnecessary overhead in the system. If the motivation for introducing such a short SR periodicity is to support URLLC applications, we should point out that we agreed to introduce UL transmission without grant to address the exact same issue. We believe that a trade-off between efficient resource utilization and meeting the latency requirements can be achieved by adopting a larger SR periodicity than one OFDM symbol for grant-based operation together with grant-free operation. 
Proposal 2: An SR should be configured with a periodicity of larger than one OFDM symbol.

Conclusion
In this contribution, we discussed our views on the HARQ feedback of UL transmission without grant as well as the SR periodicity for the UL data transmission with grant. We made the following proposals:

Proposal 1: Both Option 1 & Option 2 should be supported to indicate HARQ feedback of UL transmission without grant.
Proposal 2: An SR should be configured with a periodicity of larger than one OFDM symbol.
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