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1 Introduction

In RAN plenary meeting #80, a new SID on NR sidelink was agreed [1]. Since evaluation assumptions were mostly done in an early SI [2], the current SI could directly start from solution design and evaluations. 

3: Uu-based sidelink resource allocation/configuration (LTE V2X Mode3-like and Mode4-like) [RAN1, RAN2]:
· Identify necessary enhancements of LTE Uu and NR Uu to control NR sidelink from the cellular network 

· Identify necessary enhancements of NR Uu to control LTE sidelink from the cellular network 

In this contribution, we provide our views on necessary enhancements of LTE Uu and NR Uu to control NR sidelink from the cellular network. 
2 Mode 3 in NR
In LTE V2X mode 3, resource allocation for a UE is controlled by eNB. That is, eNB send a DCI 5A to allocate resources for a sidelink process, and then UE follows scheduling information in the DCI 5A to transmit SA/data on the scheduled resources. 
[image: image1.emf]D

C

I 

5

A

S

L

 

c

o

m

m

u

n

i

c

a

t

o

n


Figure 1: LTE V2X transmission mode 3
DCI 5A only carries SL SPS configuration index, activation/release indication and the allocated time/frequency resources. For TDD, SL index is also included which is a timing offset of the allocated time/frequency resource. Other information may be added considering the support of HARQ-ACK transmission and other functions for unicast/groupcast in NR V2X. 
In LTE procedure, there is no reply from UE to eNB regarding whether DCI 5A is successfully received. Since gNB doesn’t involve in the sidelink communication after sending DCI 5A, gNB may not know whether UE correctly decodes the DCI 5A and actually does the sidelink communication. Especially for SL SPS communication, the allocated resources by DCI 5A will last for a long time. If DCI 5A is missed, many resources are wasted. UE has to send scheduling request again for resource assignment. Multiple alternatives can be considered for this issue, e.g. increasing the transmission power and/or aggregation level of PDCCH carrying DCI 5A, introducing a HARQ-ACK feedback to the DCI 5A to gNB. 
In mode 3, a UE without a configured grant must transmit scheduling request to gNB, then gNB can assign the sidelink resource for transmission. As discussed in [4], for grant-based NR PUSCH, the average delay from packet arriving (trigger SR transmission) to initial PUSCH transmission is larger than 1.21ms and 1.41ms for FDD and TDD with 15kHz SCS, and larger than 0.64ms and 0.7ms for FDD and TDD with 60kHz SCS. One more component for latency is multiple transmissions of a packet. In sidelink, multiple transmissions are critical to mitigate half duplex problem. Depending the number of (re)transmissions and time gap between the (re)transmission, the total delay of mode 3 transmission could be derived. The end-to-end latency of advanced V2X services can be 3ms. The mode 3 resource allocation mechanism in LTE V2X seems to have difficulty to support such low latency. We need to study each component delay and also to study how to minimize it. 
If HARQ-ACK feedback and/or CSI feedback is supported in unicast/groupcast [4], a UE may need to report HARQ-ACK/CSI of the sidelink to gNB, so that gNB can do a proper resource allocation. Depending that a UE is in coverage or partial coverage, different UE (transmitter or receiver) may report HARQ-ACK/CSI to gNB. 
Observation 1:

· DCI for sidelink resource allocation should consider the support of HARQ-ACK feedback and other functions.
· The reliability of DCI at UE may need to be improved. 
· Further study on how to reduce the latency from packet generation and patent transmission on sidelink
· HARQ-ACK/CSI information of sidelink may need to be reported to gNB. 

3 Power control
In LTE V2X, sidelink power control is design to minimize the impact to cellular UL transmission. Pathloss (PL) used in the open loop PC formula is the PL between gNB and UE. By this way, the reception power at gNB is controllable. However, the transmission power may not best fit with sidelink transmission. For the out of coverage, UE transmits at its maximum transmission power. At least for unicast/groupcast, if the transmitter and receiver(s) are in good channel condition, it is possible that the transmission power can be further reduced to control the interference level. 
Observation 2:

· It could reduce the interference level if transmission power of at least unicast/groupcast should consider the channel condition between transmitter and receiver(s).
4 Mode 3/4 pool sharing
LTE V2X Rel-15 supports sharing a same resource pool for mode 3 and mode 4 operations. A mode 4 UE after sensing the channel first excludes the resources with PSSCH-RSRP higher than a threshold, then keeps the 20% of resources with lowest S-RSSI. Finally, a resource (for one or two transmissions of a packet) is randomly selected. The above procedure can avoid the mutual interference between mode 3 UE and mode 4 UE from a mode 4 UE perspective, since resource corresponding to a high power mode 3 UE is excluded. A mode 3 UE will sense the channel and report its measurements to eNB, so that eNB can schedule a resource to the mode 3 UE and avoid strong interference between the mode 3 UEs and other UEs. However, there are limitations on the above scheme. 
· There is delay between the time of a mode 3 UE’s measurements and the time of eNB’s scheduling, which may make the reported measurement outdated. The delay is upper bounded by resource request and resource allocation at Uu uplink. 

· The payload size for the report, e.g. reporting information for each slot and each sub-channel in the selection window, could be quite large, which become a burden for Uu uplink. 

If mode 3/4 pool sharing is supported in NR V2X, it should be supported from the beginning. Potential schemes to enhance the performance and reduce the overhead should be studied. 

Observation 3:

· If mode 3/4 pool sharing is supported in NR V2X, it should be supported from the beginning. Potential schemes to enhance the performance and reduce the overhead should be studied. 
5 Conclusions
In this contribution, we discuss the potential issues that could be enhanced for the Uu interface to control NR sidelink. We make the following observations, 
Observation 1:

· DCI for sidelink resource allocation should consider the support of HARQ-ACK feedback and other functions.
· The reliability of DCI at UE may need to be improved. 
· Further study on how to reduce the latency from packet generation and patent transmission on sidelink
· HARQ-ACK/CSI information of sidelink may need to be reported to gNB. 

Observation 2:

· It could reduce the interference level if transmission power of at least unicast/groupcast should consider the channel condition between transmitter and receiver(s).
Observation 3:

· If mode 3/4 pool sharing is supported in NR V2X, it should be supported from the beginning. Potential schemes to enhance the performance and reduce the overhead should be studied. 
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