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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
At RAN1#94bis, agreements have been reached regarding NR mode-1 sidelink resource allocation [2]:
Agreements:
Continue studying NR sidelink resource allocation techniques by NR Uu for mode-1:
· Dynamic resource allocation
· Semi-persistent scheduling allocation or NR grant type-2 (activation/de-activation by physical layer signaling)
· Grant free transmission i.e., configured NR grant type-1
Another agreement was achieved related to CSI for NR sidelink as copied below:
Agreements:
· In the context of sidelink CSI, RAN1 to study further which of the following information is useful in sidelink operation when it is available at the transmitter.
· Information representing the channel between the transmitter and receiver
· Information representing the interference at receiver
· Examples for this information are
· CQI, PMI, RI, RSRP, RSRQ, pathgain/pathloss, SRI, CRI, interference condition, vehicle motion
· FFS including
· Such information can be acquired using reciprocity or feedback
· Time scale of the information
· Which information is useful in which operation and scenario
Furthermore, at RAN1#95, agreement has been reached regarding UE reporting:
Agreements:
· NR supports UE reporting over Uu of sidelink traffic-related information. FFS contents.
[bookmark: _Ref129681832]In this paper, we discuss the benefits of NR UE reporting sidelink (SL) measurements over Uu in order to enhance the Mode-1 resource allocation.
2 NR UE reporting SL interference over Uu 
In order to ensure low interference in NR SL transmission mode 1, gNB can exploit the knowledge of UE geographic location (e.g., obtained via GPS and reported periodically by the UE to the network). Reuse of a time-frequency resource is then possible whenever UEs are sufficiently far apart. This is equivalent to imposing a minimum reuse distance.
The disadvantage of location-based reuse strategy is that it does not take into account the propagation channel conditions. For example, whereas two vehicles on the highway may need to be far away from each other to transmit on the same resource with negligible interference, the situation may be very different in an urban environment where buildings shield most interference between nearby parallel streets. Furthermore, Rel-14 LTE sidelink focused on broadcast traffic. However, Rel-16 NR sidelink needs to support unicast, multicast/groupcast, and broadcast. While receiver feedback in case of broadcast is not a feasible solution due to potentially large number of receivers, for unicast and broadcast it might provide benefits when it comes to resource selection. 
Observation 1: The highly variable channel conditions in case of sidelink can make resource selection based only on distance unreliable.
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[bookmark: _Ref530158440]Figure 1. UE report of sidelink measurements to support Mode-1 resource allocation
For example, as shown in Figure 1, a UE j may report measurements (e.g., RSRP), e.g., based on previous transmissions received from one or more nearby UEs. Measurements may be reported as an index (e.g., m in Figure 1), which falls between certain predefined values (e.g., Pm-1 and Pm in Figure 1) that are either pre-configured  or configured by the gNB. Note that the values, while dependent on distance between UE j and the UE for which the value is reported, are also impacted by the varying channel conditions. In particular, in urban scenarios and in case of blockage, the measurements cannot be assumed to be a simple function of distance. For this reason, the reported values provide a better picture of interference between j and other UEs than the distance. Such reporting is useful for scheduling both unicast and groupcast transmissions.
Furthermore, the UE may report the observed values in different manners, which can be indicated to UE by the gNB. It can report values for a single or a set of resources. In case of a set of resources, the reported resources could be those with lowest observed values, with the goal of scheduling Mode-1 transmissions with lowest interference. Alternatively, instead of reporting values such as RSRP for the resources, UE can select and report the resources themselves, based on the measured values. 
Proposal 1: In case of unicast and groupcast Mode-1 transmissions, UEs report measurements for a set of resources, or the resources selected based on such measurements, to gNB.
3 Conclusions 
In this contribution, we discussed NR UE reporting SL interference over Uu. The discussion and analysis lead to the following observation and proposal:
Observation 1: The highly variable channel conditions in case of sidelink can make resource selection based only on distance unreliable.
Proposal 1: In case of unicast and groupcast Mode-1 transmissions, UEs report measurements for a set of resources, or the resources selected based on such measurements, to gNB.
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