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1. Introduction
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]In this contribution, we discuss some remaining aspects for NR sidelink resource allocation.

2. Discussion 
2.1. Zone based resource allocation
In the RAN1 98 meeting, RAN2 sends a LS to RAN1 on NR V2X resource pool configuration and selection [1]:
	In addition, RAN2 would like to consult with RAN1 on the following questions about resource pool configuration and selection:
1. Whether resource pool configuration based on zone is considered beneficial to support in NR V2X?
2. Whether resource pool configuration based on different cast types should be supported by taking into account the configuration of PSFCH resource?
3. Whether an NR V2X mode 2 UE can select multiple resource pools on single carrier from RAN1 perspective?


We perform some simulations to evaluate the performance of zone based resource allocation. The following schemes of resource pool allocation are applied. Corresponding system level evaluation assumptions are provided in Table 1 shown in the Annex A.
· Without zone-based scheme:
· A single resource pool containing all available resources is shared by all UEs.
· Zone-based scheme:
· As illustrated in Figure 1, road is divided into N zone pattern grids. Each zone pattern grid contains 5 or 10 different zones. Each zone is associated with a resource pool whose pool index runs through 0 to 4 or 0 to 9. The association between resource pool index and zone position in each pattern grid is fixed for all pattern grids.




[bookmark: _Ref20884935]Figure 1 Zone-based resource pool pattern
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	[bookmark: _Ref20884958][bookmark: _Ref20918887]Figure 2 Average PRR
	[bookmark: _Ref20884964][bookmark: _Ref20918900]Figure 3 Average PIR


The simulation results are presented in Figure 2 and Figure 3. Regardless of the zone length and total number of zones, the average PRR and average PIR of the single pool scheme is better than that of zone-based scheme. It can also be observed that the performance degrades more sharply when the zones pattern contains 10 zones. This degradation mainly comes from higher collision probability due to reduced resource selection flexibility. For zone-based scheme, the resources available within one zone are limited, which results in higher resource collision probability and severer half-duplex issue. This is also the reason of worse performance of zone-based scheme for the near-by UE (i.e., distance <=50m and distance <=100m). Besides, dramatic performance degradation can also be observed at the edge of each zone pattern (i.e., 250m for 5*50m based zone). Based on the evaluation results, the zone based resource pool configuration is not needed for NR V2X. A draft LS response is provided in [2].  
[bookmark: _Ref20919195]Observation 1: The zone-based resource pool configuration is not beneficial for NR V2X.
[bookmark: _Ref15913782]Proposal 1: Zone based resource pool configuration is not supported in NR SL.

2.2. MCS and CQI table determination
It has been agreed in the RAN1#98bis meeting that up to three MCS tables can be configured, and the selection is up to UE implementation if more than one table are available for the UE [3]:
	Agreements:
· Three MCS tables supported in Rel-15 NR Uu CP-OFDM are also used for SL. 
· Support of the low-spectral efficiency 64QAM MCS table is an optional UE feature in SL as in the Uu link
· For each resource pool, at least one MCS table is (pre)-configured
· FFS whether or not to introduce a case where the MCS table can be overwritten by PC5 RRC or indicated in SCI
· Each resource pool is only configured with one 1st stage SCI PSCCH format

Agreements:
· In Mode-1, for a UE, for each of the configured MCS tables (for both DG & CG):
· If no MCS is configured, UE autonomously selects MCS from the full range of values 
· Up to UE implementation
· FFS details for the MCS table
· If a single MCS is configured, the MCS is used by the UE
· If a range of two or more MCSs are configured, UE autonomously selects the MCS from the configured values
· Up to UE implementation



However, currently the 1st stage SCI only provides 5-bit MCS without indicating the table. Consequently, the RX UE cannot be aware of the MCS table for TBS determination nor PSSCH decoding. There are two possible solutions: 
Alt.1-1: Only a single MCS table can be configured per resource pool.
Alt.1-2: SCI indicates the selected MCS table.

Similarly, in the unicast case, if more than one MCS tables are configured, the UE receiving a 4-bit CQI should be aware of which CQI table the CQI associated to. There are also two possible solution:
Alt.2-1: Only a single MCS table (and the associated CQI table) can be configured per resource pool.
Alt.2-2: SCI indicates the selected CQI table (associated with the indicated MCS table).
Alt.2-3: PC5-RRC configures a specific CQI table for CQI derivation.
Alt.2-4: CSI reporting MAC CE indicates which CQI table the CQI associated to.

Alt.1-1 and Alt.2-1 are the same solution that simple enough and can resolve both issues. Alt.1-2 and Alt.2-2 have RAN1 specification impact and may degrade the PSCCH coverage performance. Alt.2-3 and Alt.2-4 have RAN2 specification impact, but can only resolve the second issues (i.e. the CQI table determination). To minimize the specification impact to both RAN1 and RAN2, we prefer the simplest solution, i.e., only a single MCS table (and the associated CQI table) can be configured per resource pool.
[bookmark: _Ref32606510]Proposal 2: Only a single MCS table (and the associated CQI table) can be configured per resource pool.

3. Conclusion
In the contribution, we provide our view on some remaining aspects for NR sidelink resource allocation with the following observation and proposal:
Observation 1: The zone-based resource pool configuration is not beneficial for NR V2X.
Proposal 1: Zone based resource pool configuration is not supported in NR SL.
Proposal 2: Only a single MCS table (and the associated CQI table) can be configured per resource pool.

4. [bookmark: _Ref510367705][bookmark: _Ref503565490][bookmark: _Ref493791948][bookmark: _Ref503565531]Reference
[1] [bookmark: _Ref7098645][bookmark: _Ref521328302][bookmark: _Ref510367818]R1-1908004, “LS on NR V2X resource pool configuration and selection”, RAN2, Prague, August 2019.
[2] [bookmark: _Ref15912910]R1-2000301, “DRAFT Reply LS on NR V2X resource pool configuration and selection”, vivo, RAN1#100-e, February, 2020.
[3] [bookmark: _Ref32607500]Chairman Notes, 3GPP TSG RAN WG1 meeting #98bis, Chongqing, October 2019.
[4] [bookmark: _Ref20508098]TR37.885, “Study on evaluation methodology of new Vehicle-to-Everything V2X use cases for LTE and NR”, V15.1.0, 2018-09.

Annex A
[bookmark: _Ref1208685]Table 1  System level simulation assumption for aperiodic traffic
	Parameter
	value

	Deployment
	Highway, Urban

	UE drop
	Option A (140km/h for highway, 60km/h for urban)

	Carrier frequency
	6GHz

	Bandwidth 
	20MHz

	Subcarrier spacing
	15KHz

	Transmission type
	Unicast, groupcast

	Traffic model
	Aperiodic traffic: Medium Intensity
· Inter-packet arrival time: 50ms + an exponential random variable with the mean of 50 ms or 10ms + an exponential random variable with the mean of 10 ms
· Packet size: Uniformly random in the range between 200 bytes and 2000 bytes with the quantization step of 200 bytes
· Latency requirement: 50 ms or 10 ms

	Resource selection
	Dynamic resource selection
· Reservation based resource selection
· Counter based resource selection

	TTI structure
	10 symbols for data

	Channel model
	NR V2X channel model defined in 37.885 [4]

	MCS and slot number for multi-slot of different packet sizes
	200bytes: QPSK, CR = 0.3, slot num = 1
400bytes: QPSK, CR = 0.59, slot num = 1
600bytes: QPSK, CR = 0.44, slot num = 2 
800bytes: QPSK, CR = 0.59, slot num = 2 
1000bytes: 16QAM, CR = 0.37, slot num = 2 
1200bytes: QPSK, CR = 0.59, slot num = 3 
1400bytes: 16QAM, CR = 0.37, slot num = 3 
1600bytes: 16QAM, CR = 0.37, slot num = 3 
1800bytes: 16QAM, CR = 0.37, slot num = 4 
2000bytes: 16QAM, CR = 0.37, slot num = 4 

	MCS for single slot of different packet sizes
	200bytes: QPSK, CR = 0.12
400bytes: QPSK, CR = 0.19
600bytes: QPSK, CR = 0.3
800bytes, 1000bytes: QPSK, CR = 0.44
1200bytes, 1400bytes: QPSK, CR = 0.59
1600bytes: 16QAM, CR = 0.37
1800bytes, 2000bytes: 16QAM, CR = 0.48
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