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In RAN Plenary #80 meeting, NR V2X SID was approved. One of the objectives of this new SID is sidelink design [1]: 
· Identify technical solutions for a NR sidelink design to meet the requirements of advanced V2X services, including 
· Study the support of sidelink unicast, sidelink groupcast and sidelink broadcast
· Study NR sidelink physical layer structures and procedure(s)
· Study sidelink synchronization mechanism
· Study sidelink resource allocation mechanism (also including objective 3)
· Study sidelink L2/L3 protocols
In this contribution, we would like to discuss NR V2X sidelink resource allocation mechanism.
Discussion
LTE V2X and eV2X, which have been specified in Releases 14 and 15, can be the starting point of NR V2X study. The major differences between LTE V2X and NR V2X are reliability and latency. From [2], the latency requirement is 3 ms and the reliability requirement is 99.999% as shown in Table 1. However, the latency and reliability requirements are 20 ms and 99% in LTE V2X [3] as shown in Table 2. 
Table 1. Requirements of NR V2X advanced safety services.
	
	Latency (ms)
	Reliability

	Platooning
	10-25
	90-99.99%

	 Advanced Driving
	[3]-[100]
	[90]-[99.999]%

	Extended Sensors
	3-100
	90-99.999%

	Remote Driving
	[20]
	[99.999]%



Table 2. Requirements of LTE V2X basic safety services.
	 
	Latency (ms)
	Reliability

	#1 (Suburban/Major Road)
	100
	99%

	#2 (Freeway/Motorway)
	100
	96%

	#3 (Autobahn)
	100
	96%

	#4 (NLOS/Urban)
	100
	99%

	#5 (Urban Intersection)
	100
	-

	#6 (Campus/Shopping Area)
	100
	99%

	#7 Imminent Crash 
	20
	-



Observation 1: In NR V2X design, the latency and reliability requirements are the major concerns.
In the following subsections, we would like to consider sidelink resource allocation.
Time Resource Pool
[bookmark: _GoBack]In LTE V2X sidelink communications, time resource scheduling unit is subframe based. Subframe resource pool of transmission mode 3 comprises all the available uplink subframes. Subframe resource pool of transmission mode 4 is indicated by RRC bitmap. There can be several different sets of bitmap. Since only half-duplex can be used in sidelink, minimizing the elements being duplicated in different sets of bitmap can alleviate the impact of half-duplex. In NR V2X sidelink, slot resource pool can leverage similar design concept in LTE V2X.
Proposal 1: Time resource pool design in LTE V2X can be further evaluated in NR V2X sidelink. 
Resource Block Pool
In Fig. 1, LTE V2X sidelink resource block pool of adjacent physical sidelink control channel (PSCCH) and physical sidelink shared channel (PSSCH) is shown. A carrier bandwidth can be divided into several subchannels (4 in Fig. 1), where subchannel is the resource unit for PSSCH. Red box indicates the possible PSCCH resource and blue box indicates the possible PSSCH resource. If some subchannels are scheduled for PSSCH, PSCCH would be allocated at the starting of the subchannels. PSCCH occupies two RBs and PSSCH occupies the left resource. In other words, PSCCH and PSSCH share the resource in frequency-division multiplexing (FDM). 
Fig. 2 shows another resource block pool scheme with PSCCH and PSSCH sharing the resource in time-division multiplexing (TDM). The carrier bandwidth is also divided into several subchannels. Size of subchannel can be a fixed value or configured by RRC. PSCCH would occupy one subchannel within two or three OFDM symbols. PSSCH would occupy the resource of one subchannel within the OFDM symbols after PSCCH, if the data payload size can be fitted into this resource with suitable MCS scheme. If the data payload size is large and cannot be fitted into one subchannel resource, more subchannels resource can be allocated. As shown in Fig. 2 (b), large size data can use frequency-first method to schedule the resource. The advantage is lower cost and lower decoding latency for the receiver. That is, receiver can decode the data symbol-by-symbol without storing whole slot data then decoding.
In terms of latency requirement, FDM or TDM of PSCCH and PSSCH resource block pool can be further evaluated.
Proposal 2: The resource block pool of PSCCH and PSSCH is FDM, TDM, or other should be further evaluated in NR V2X sidelink.
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(a) 														(b) 
Figure 1. Control and data channels resource block pool in LTE V2X sidelink.
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(a) 														(b) 
Figure 2. Proposed control and data channels resource block pool in NR V2X sidelink.
Conclusion
The following summarizes the observations and proposals in this contribution.
Observation 1: In NR V2X design, the latency and reliability requirements are the major concerns.
Proposal 1: Time resource pool design in LTE V2X can be further evaluated in NR V2X sidelink. 
Proposal 2: The resource block pool of PSCCH and PSSCH is FDM, TDM, or other should be further evaluated in NR V2X sidelink.
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