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In RAN1 #95 meeting [1], it has been agreed that configured grant is supported in NR sidelink:
Agreements:
The following NR sidelink resource allocation techniques by NR Uu for mode-1 are supported:
· Dynamic resource allocation
· Configured grant. 
· FFS whether type-1 and/or type-2 
In this contribution, based on the achieved agreements, we provide further considerations on sidelink configured grant, including the configured grant type, resource configuration, and HARQ process. 
Discussion
Configured grant type
1. 
2. 
2.1. 
In NR release 15, there are two types of configured grants supported in NR Uu link. In type 1 configured grant, all transmission parameters are (re-)configured by RRC signaling, without L1 signaling involved. In type 2 configured grant, a combination of RRC signaling and L1 signaling is applied, where the transmission parameters of time offset, time and frequency domain allocation, antenna port, DMRS sequence initialization, number of precoding layers, resource indicator of SRS, MCS and TBS, frequency hopping offset, and pathloss reference index are indicated by activation DCI, and the remaining parameters are configured by RRC. Type 1 configured grant can save L1 signaling and type 2 can provide more flexibility by DCI activation/deactivation. In LTE sidelink, multiple simultaneous active sidelink SPS configurations are supported to better satisfy the requirements of V2X services and traffic information is reported to assist the activation or deactivation of one sidelink SPS configuration.
In NR sidelink, more types of V2X services with both periodic packets and non-periodic packets will be supported, and thus, multiple simultaneous active sidelink configured grants should also be supported. Furthermore, it has been agreed in last meeting that NR supports UE reporting over Uu of sidelink traffic-related information. When the activated configured grants cannot satisfy the V2X services with traffic changing or new traffic, it’s better to activate new configured grants as soon as possible. NR configured grant type-2 can provide activating a new configuration as well as deactivating an previous configuration timely and flexibly. 
[bookmark: OLE_LINK5]Proposal 1 Support type-2 configured grant in NR sidelink mode-1.
Resource configurations
In NR release 15, repetitive transmissions are supported for both UL configured grant and DL SPS to improve reliability. The repetition factor with possible values 2, 4, and 8 is configured by RRC signaling, and once configured, the time-frequency (T-F) resources for repetitive transmissions are semi-persistently provided within each periodicity. In LTE V2X, up to 2 repetitive transmissions are supported for sidelink SPS and the repetition is indicated by DCI 5A. Once repetition is indicated in DCI 5A, the T-F resources for two repetitive transmissions are also semi-persistently configured to sidelink transmit UE. 
For NR V2X, both unicast and groupcast are supported besides broadcast, and a higher target reliability is required. Therefore, repetitive transmissions should also be supported in sidelink configured grant to achieve the desired reliability. A repetition factor can be indicated by gNB via RRC signaling or dynamic signaling, and the transmit UE can get time-frequency (T-F) resources for repetitive transmissions from a sidelink configured grant. Furthermore, the T-F resources for repetitive transmissions can be flexibly utilized by the transmit UE. For example, one configured grant configuration can be used for multiple unicasts with the same transmit UE. Considering that channel state information of the communication link may be available for unicast, when the channel quality of one unicast link is good, few repetitions or no repetition can be applied, and the remaining repetitive resources can be used for another unicast link with the same transmit UE ; otherwise, more repetitions without exceeding the configured ones can be applied. Also, the configured resources can be used for retransmission when the transmit UE receives a NACK. Therefore, it’s beneficial for the sidelink transmit UE to determine the exact number of repetitive transmissions for each TB, and it will not exceed the value provided by gNB . 
Proposal 2 Support repetition in NR sidelink configured grant, FFS repetition mechanism. 
HARQ process
In LTE V2X, HARQ feedback and retransmission is not supported, while in NR V2X, it has already been agreed that HARQ feedback of ACK and NACK is supported for unicast and further study the HARQ feedback for groupcast. In this subsection, we provide our consideration on HARQ issues related to NR sidelink configured grant. 
1.1.1 HARQ feedback resource
For NR sidelink configured grant in mode 1, resources for PSCCH and PSSCH are determined by gNB and indicated to the transmit UE via DCI. Considering that the HARQ feedback resources may have certain association with the resources for the corresponding PSCCH/PSSCH to save signaling overhead, the HARQ feedback resources can be also determined by gNB accordingly. And the association can be configured or indicated to the UE via DCI and SCI. 
Furthermore, as discussed in last section, the repetition should be supported for the sidelink configured grant, and the transmit UE is expected to flexibly determine the exact repetition number. Thus, for sidelink transmissions on configured grant resources with any possible repetition number smaller than the one provided by gNB, one corresponding HARQ feedback resource is desired. This requires that gNB determines a set of candidate HARQ feedback resources for configured grant with repetitions, among which the transmit UE can select proper one. As shown in Figure 1, within a periodicity of NR sidelink configured grant, gNB provides a repetition factor of 4, and 4 candidate PSFCH resources for transmitting HARQ feedback. The transmit UE can flexibly determine the exact repetition number for each TB based on channel condition, latency, and etc. When it determines 2 repetitions, the second PSFCH resource will be used by the receive UE to send HARQ feedback. Similarly, for other numbers smaller than 4, the corresponding PSFCH resource is used. 


Figure 1 NR sidelink configured grant with flexible repetitions
Proposal 3 Support HARQ feedback resource is determined by gNB for NR sidelink configured grant, FFS HARQ feedback resource for repetition.
1.1.2 HARQ process ID 
In NR Uu configured grant, HARQ process ID is determined by the equation [2]: 
HARQ Process ID = [floor(CURRENT_symbol/periodicity)] modulo nrofHARQ-Processes
where CURRENT_ symbol is the symbol index of the first transmission occasion of repetition bundle and HARQ ID should be the same during the repetitions. 
In NR sidelink configured grant, HARQ ID should also be determined as HARQ feedback and retransmission is supported. However, only the transmit UE knows the resource allocation of the sidelink configured grant and it’s impossible for the receive UE to calculate the HARQ ID itself through the equation above. Therefore, HARQ ID should be included in SCI for NR sidelink configured grant. For HARQ ID determination at the transmit UE side, it can follow similar mechanism as in NR Uu, where the HARQ ID is determined by the first transmission occasion, periodicity, and number of total HARQ processes. Furthermore, considering the transmit UE can utilize the configure grant resources more flexibly, i.e., adjusting the repetition number, performing retransmissions , and etc., new HARQ ID determination method can be considered. 
Proposal 4 Support HARQ ID included in SCI for NR sidelink configured grant.
Proposal 5 Support taking HARQ ID determination mechanism of NR Uu configured grant as a starting point for NR sidelink configured grant, FFS other HARQ ID determination mechanism.
1.1.3 HARQ retransmission
For NR Uu configured grant, as gNB may not be able to distinguish a new transmission or retransmission on a transmission occasion, the retransmissions can be only dynamically scheduled and the configured grant resources cannot be autonomously used for retransmissions. However, for NR sidelink configured grant, the story is different. The configured grant resources are allocated to the transmit UE by gNB and the transmit UE has flexibility to determine how to use the configured grant resources. Both initial transmission and retransmission can use the configured grant resources and ‘NDI’ in SCI can help the receive UE for distinguishing. Furthermore, if there is not enough configured grant resources for retransmission, i.e., for periodic service case. The transmit UE can further request resources by sending SR to gNB or perform resource selection as in mode 2.
Proposal 6 Support both initial transmission and retransmission on resources of NR sidelink configured grant.
Conclusions
NR sidelink configured grant relate issues are discussed in this document and the following conclusions are proposed:
Proposal 1 Support type-2 configured grant in NR sidelink mode-1.
Proposal 2 Support repetition in NR sidelink configured grant, FFS repetition mechanism.
Proposal 3 Support HARQ feedback resource is determined by gNB for NR sidelink configured grant, FFS HARQ feedback resource for repetition.
Proposal 4 Support HARQ ID included in SCI for NR sidelink configured grant.
Proposal 5 Support taking HARQ ID determination mechanism of NR Uu configured grant as a starting point for NR sidelink configured grant, FFS other HARQ ID determination mechanism.
Proposal 6 Support both initial transmission and retransmission on resources of NR sidelink configured grant.
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