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Introduction
It is agreed that multiple active configured sidelink grants should be supported in NR sidelink during last RAN2#105bis meeting, and it is also agreed that restrictions on what can be transmitted in a given configured grant (e.g., based on QoS, destination UE, etc.) are up to RAN2 during RAN1#96bis meeting.  In this contribution, we will provide analysis on configured grant sidelink resource allocation related issues for NR.
	Agreements of RAN1:

A dynamic grant provides resources for one or multiple sidelink transmissions of a single TB.

A configured grant (type-1, type-2) provides a set of resources in a periodic manner for multiple sidelink transmissions.

UE decides which TB to transmit in each of the occasions indicated by a given configured grant.

FFS: whether different transmissions of a TB can take place across multiple configured grants.

Other restrictions on what can be transmitted in a given configured grant (e.g., based on QoS, destination UE, etc.) are up to RAN2.
Agreements of RAN2:
1: 
Multiple active configured sidelink grants should be supported in NR sidelink.
2: 
A confirmation for activation/deactivation of SL configured grant type-2 is needed. Details are FFS.

3: 
The type 1 and 2 configured SL grant should be specified for NR SL mode 1.




Discussion 
Restriction on configured grant

In Rel-15 NR specifications, configured grant transmission is used to perform uplink transmission. Specifically,there are two types of configured grant transmissions in NR: 

Type 1 configured grant: resource configuration is purely based on RRC signaling. Type 1 configured grant is also called as UL grant-free transmission.
Type 2 configured grant: resource configuration is based on both RRC signaling and L1 signaling, where L1 signaling is used for (re-)activation/deactivation of the RRC configuration. Type 2 configured grant is similar to LTE SPS transmission. 

As we can see, actual uplink grant may either be configured via RRC (type1) or activated via the PDCCH (addressed to CS-RNTI) (type2). It is natural to leverage configured grant mechanism for NR V2X sidelink. Some enhancements are needed. For example, multiple ConfiguredGrantConfig shall be support, and the configured grant configuration both for sidelink control and data are needed.

Proposal 1: It is suggested to take the NR UL configured grant mechanism as the baseline for NR V2X.

Type 2 Configured grant
As we know, it is agreed that all the unicast, groupcast and broadcast cases are supported in NR sidelink, and sidelink HARQ feedback is supported for unicast and groupcast. So when configuring grant resource used for unicast and groupcast, it shall also have related HARQ feedback resource allocation. It means that the configured grant for unicast/groupcast should be differentiate from the configured grant for broadcast. To do this, a cast type should be associated with the configured grant. Otherwise,  Tx UE may use configure grant resource associated with broadcast type for unicast sidelink transmission. The Rx UE may select the HARQ feedback resource according to the configured rules. But this HARQ feedback resource is actually not reserved and may be allocated to other UEs by the gNB. Then resource collision may happens. On the other hand,  suppose different cast types are supported via different transmitting pools, the configure grant for unicast and broadcast should be associated with different resource pools. UE may identify the cast type of the configured grant from the corresponding resource pool type.
Observation 1: Type 2 configure grant resource used for unicast/groupcast shall include HARQ feedback resource while configure grant resource used for broadcast does not need HARQ feedback resource.

Observation 2 :Suppose different cast types are supported via different transmitting pools, UE may identify the cast type of the configured grant from the corresponding resource pool type.
Proposal 2:  It is suggested that a cast type should be associated with each configured grant.
Type 1 Configured grant
For  type 1 configured grant, in NR Uu, the RRC controls the LCP procedure by configuring mapping restrictions of whether a type 1 configured grant can be used for transmission for each logical channel. In our opinion, this restriction can be leveraged for NR V2X sidelink. Furthermore, according to the previous agreement, multiple active uplink grants are supported in NR sidelink to support V2X traffic with various requirements for latency, reliability, and availability. It is natural to configure type 1 grant with different resource sizes, repetition times and periods to meet different Qos requirements. For example, the gNB can configure much more repetition  times with parameter repK for the traffic with  stringent latency QoS requirements while the gNB can configure less repetitions times for the traffic with  loose latency requirements. So for the traffic with  stringent latency QoS requirements it may transmit lots of times during a type 1 configured grant period while for the traffic with  loose latency QoS requirements it may transmit one time during a type 1 configured grant period. Since the gNB may allocate the overlapping type 1 configured grant resource to different UEs, if the UE has no traffic data of stringent latency requirement to transmit during the occasion of type 1 configured grant, it shall not transmit other traffic data since the resource may be used by other UEs. Therefore, it is suggested to configure mapping restrictions of which  logical channel(s) can be  used for transmission for each  type1 configured grant.

Proposal 3:  It is suggested to configure restrictions of which logical channel(s) can be used for sidelink transmission for a given type1 configured grant.

One remaining issue is that whether combinations of active type 1 and type2 sidelink grants are supported for sidelink communication. In our understanding, there is no such requirement for NR V2X, so it is better to keep align with the NR Uu for this issue.
Proposal 4: Whether supporting active both  type 1 and type2 configured sidelink grants depends on NR Uu process.
Re-transmission on configured grant

For NR UL, the parameter repK configured in MAC entity provides the number of transmissions of a TB within a bundle of the configured uplink grant. After the initial transmission, HARQ retransmissions follow within a bundle. For configured uplink grant, bundling operation relies on the HARQ entity for invoking the same HARQ process for each transmission that is part of the same bundle. Within a bundle, HARQ retransmissions are triggered repK times without waiting for feedback from previous transmission. But after repK times of transmissions, if the gNB still cannot decode correctly, it will allocate dynamic UL grant for retransmission again. As we said above, the same mechanism can be used for configured sidelink grant, which means if NACK feedback is received after repK times of transmissions using configured sidelink grant, the transmission UE shall request dynamic sidelink resource to the gNB for sidelink retransmission.

Proposal 5: The configure sidelink grant shall only be used for initial transmission and HARQ retransmissions within a bundle. The Tx UE shall request dynamic sidelink resource to the gNB for sidelink retransmission if NACK feedback is received.

In addition, it is FFS whether different transmissions of a TB can take place across multiple configured grants. For this issue, according to the NR uplink scheme, a HARQ process should be associated with the resource grant. For configured uplink grants, the HARQ Process ID associated with the first symbol of a UL transmission is derived from the following equation: HARQ Process ID = [floor(CURRENT_symbol/periodicity)] modulo nrofHARQ-Processes [1]. In our opinion, the similar principle should be reused for NR sidelink. If the sidelink HARQ process id is associated with the sidelink configured grant, different sidelink configured grants may associate to different sidelink HARQ processes.  Therefore, the multiple transmissions of a TB cannot use resources cross different configured grants. 

Observation 3：According to the NR uplink scheme, a HARQ process is associated with the resource grant and for configured uplink grants, the HARQ Process ID is associated with the first symbol of a UL transmission, which means different configured grants may associate to different HARQ processes. 
Proposal 6: Multiple transmissions of one TB cannot use resources belong to different configured grants.
Conclusion 

 In this contribution, we provided analyses on configured grant sidelink resource allocation related issues for NR. Observation 1: Type 2 configure grant resource used for unicast/groupcast shall include HARQ feedback resource while configure grant resource used for broadcast does not need HARQ feedback resource.

Observation 2 :Suppose different cast types are supported via different transmitting pools, UE may identify the cast type of the configured grant from the corresponding resource pool type.

Observation 3：According to the NR uplink scheme, a HARQ process is associated with the resource grant and for configured uplink grants, the HARQ Process ID is associated with the first symbol of a UL transmission, which means different configured grants may associate to different HARQ processes. 
Proposal 1: It is suggested to take the NR UL configured grant mechanism as the baseline for NR V2X.
Proposal 2:  It is suggested that a cast type should be associated with each configured grant.
Proposal 3:  It is suggested to configure restrictions of which logical channel(s) can be used for sidelink transmission for a given type1 configured grant.

Proposal 4: Whether supporting active both  type 1 and type2 configured sidelink grants depends on NR Uu process.
Proposal 5: The configure sidelink grant shall only be used for initial transmission and HARQ retransmissions within a bundle. The Tx UE shall request dynamic sidelink resource to the gNB for sidelink retransmission if NACK feedback is received.

Proposal 6: Multiple transmissions of one TB cannot use resources belong to different configured grants.
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