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Introduction
NR-V2X SI was approved in the RAN#80 meeting [1], in the last RAN1 meeting, support of unicast, groupcast and broadcast was discussed with following agreement [2]:

Agreements:
· RAN1 assumes that higher layer decides if a certain data has to be transmitted in a unicast, groupcast, or broadcast manner and inform the physical layer of the decision. For a transmission for unicast or groupcast, RAN1 assumes that the UE has established the session to which the transmission belongs to. Note that RAN1 has not made agreement about the difference among transmissions in unicast, groupcast, and broadcast manner.
· RAN1 assumes that the physical layer knows the following information for a certain transmission belonging to a unicast or groupcast session. Note RAN1 has not made agreement about the usage of this information.
· ID
· Groupcast: destination group ID, FFS: source ID
· Unicast: destination ID, FFS: source ID
· HARQ process ID (FFS for groupcast)
· RAN1 can continue discussion on other information

Agreements:
· RAN1 to study the following topics for the SL enhancement for unicast and/or groupcast. Other topics are not precluded.
· HARQ feedback
· CSI acquisition
· Open loop and/or closed-loop power control
· Link adaptation
· Multi-antenna transmission scheme

In this contributions, we will discuss the issues that need to be considered for support of unicast, groupcast and broadcast in NR-V2X.

Discussion
HARQ feedback
HARQ feedback can increase the resource efficiency and reliability for unicast on sidelink. To support HARQ feedback, a physical resource for HARQ feedback has to be defined. The physical resource can be on sidelink, in this case, the resource can be one-to-one associated with a PSCCH resource, i.e. after a UE transmits a PSCCH on one slot, it should monitor the physical resource for HARQ-ACK. In mode 1, the physical resource for HARQ-ACK feedback can be allocated by base station along with the PSCCH resource. In mode 2, some rules are needed to ensure that the physical resource is available at the receiving UE when it feedback HARQ.  The transmitting UE may defer some transmission on the slot of the physical resource for the HARQ-ACK reception (half duplex constraint). 

In case of both the transmitter and the receiver are in coverage and RRC connected state, it is possible to assign the physical resource for HARQ feedback on uplink, as shown in Figure 1. This way can mitigate the half duplex constraints comparing to feeding back on sidelink. Furthermore, in case of mode 1, the RTT for sidelink scheduling can be reduced as the base station can get the HARQ-ACK feedback earlier.  The cost is that the number of RRC connections in a cell may increase. 

The benefit of HARQ feedback for group cast depends on the number of group members and also the link quality between transmitter and different receivers. Further evaluation may be needed to justify if HARQ feedback is beneficial for all or some groupcast scenarios.
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Figure 1 Possible ways for sidelink information feedback

Proposal 1: 
· Considering to feedback HARQ-ACK for sidelink unicast on both sidelink and uplink;
· Further evaluate the benefit of HARQ feedback for groupcast;
CSI acquisition
CSI feedback is necessary for link adaption, and this functionality is desirable to be supported for both sidelink unicast and groupcast. To obtain accurate CSI information on sidelink, a reference signal across the bandwidth of the resource pool should be transmitted. The reference signal is expected to be transmitted periodically and multiplexed with other sidelink channels/signals. NR SRS or NR CSI-RS can be a start point for the reference signal design. Additionally, similar as HARQ feedback, physical resources for CSI feedback can be on sidelink, or on uplink if all related UEs are in coverage and RRC connected. 
Proposal 2: 
· A wideband reference signal across the bandwidth of resource pool should be defined for CSI measurement;
Open loop and/or closed-loop power control
[bookmark: _GoBack]In LTE V2X, transmission power of a UE may be subject to open loop power control mechanisms with power control parameters configured by eNB or pre-configured. In the mechanism, the pathloss between the UE and the eNB (rather than the pathloss on sidelink) is used to calculate the transmission power, which is helpful to control the interference to cellular uplink reception. As NR V2X is possible to coexist with Uu in same carrier or adjacent carriers, such power control mechanism can be reused in NR V2X. 

However, this power control mechanism has not taken link budget of a sidelink into consideration, and cannot guarantee optimal sidelink transmission power on sidelink. E.g. in typical unicast and groupcast use cases, the transmitter and receiver may be very close to each other, lower transmission power may suffice for reliable reception, higher transmission power may cause more serious interference and impair the entire system. Hence, the receiving UE should be able to further control the power of transmitting UE such that the transmission power can be adapted to the sidelink status. In particular, the receiving UE can provide open loop power control parameters semi-statically to the transmitting UE to set the basic transmission power, and adjust the transmission power dynamically via power control command. 

In a slot UE may need to feedback HARQ-ACK, CSI and sidelink power control command simultaneously, or only need to feedback part of them, the number of bits may vary significantly. In this case it is not efficient to use PSCCH (capacity is fixed) to convey the feedback information bits. Furthermore, the unicast traffic may be asymmetric, on the slot for information feedback the UE may not have data to transmit, therefore the feedback information bits cannot be always piggybacked in PSSCH. In view of above, a sidelink feedback channel should be specified to accommodate the feedback information.
Proposal 3: 
· Open loop power control mechanism in LTE V2X should be reused for NR V2X;
· Define a new power control mechanism to enable the receiving UE to control the power of transmitting UE. 
· Considering to specify a new sidelink physical channel for feedback information;

Link adaptation
As discussed above, sidelink CSI can be fed back either to the base station or the transmitter, link adaption can be performed by base station or transmitter respectively. Just as Uu and LTE sidelink, link adaption behavior can be up to base station or UE, specification seems not necessary. 
Proposal 4: 
· There is no need to specify link adaption behaviour for sidelink.
Multi-antenna transmission scheme
Transmission diversity was discussed in Rel-15 LTE V2X, it was justified that transmission diversity schemes, e.g. SFBC, can improve the reliability of sidelink. Hence, for NR V2X broadcast, it is desirable to introduce transmission diversity. As to NR V2X unicast/broadcast, thanks to the introduction of feedback channel, spatial multiplexing schemes can be supported to improve the data rate on sidelink.
Proposal 5: 
· Support transmission diversity for NR V2X broadcast, and support spatial multiplexing for NR V2X unicast/groupcast.

Conclusion
In this contributions, we discussed the issues that need to be considered for support of unicast, groupcast and broadcast in NR-V2X, we have following proposals:

Proposal 1: 
· Considering to feedback HARQ-ACK for sidelink unicast on both sidelink and uplink;
· Further evaluate the benefit of HARQ feedback for groupcast;
Proposal 2: 
· A wideband reference signal across the bandwidth of resource pool should be defined for CSI measurement;
Proposal 3: 
· Open loop power control mechanism in LTE V2X should be reused for NR V2X;
· Define a new power control mechanism to enable the receiving UE to control the power of transmitting UE. 
· Considering to specify a new sidelink physical channel for feedback information;
Proposal 4: 
· There is no need to specify link adaption behaviour for sidelink.
Proposal 5: 
· Support transmission diversity for NR V2X broadcast, and spatial multiplexing for NR V2X unicast/groupcast.
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