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1 Introduction
In the previous RAN1 meetings, the following agreements and working assumption were made for the resource allocation mechanism for NR V2X [1]. 
Working assumption:

· An indication of a priority of a sidelink transmission is carried by SCI payload

· This indication is used for sensing and resource (re)selection procedures

· This priority is not necessarily the higher layer priority

Agreements:

· The resource (re-)selection procedure includes the following steps

· Step 1: Identification of candidate resources within the resource selection window
· FFS details
· Step 2: Resource selection for (re-)transmission(s) from the identified candidate resources
· FFS details
Agreements:

· In Step 1 of the resource (re-)selection procedure, a resource is not considered as a candidate resource if:

· The resource is indicated in a received SCI and the associated L1 SL-RSRP measurement is above an SL-RSRP threshold

· The SL-RSRP threshold is at least a function of the priority of the SL transmission indicated in the received SCI and the priority of the transmission for which resources are being selected by the UE

· FFS details

Agreements:

· Support a resource pre-emption mechanism for Mode-2
· A UE triggers reselection of already signaled resource(s) as a resource reservation in case of overlap with resource(s) of a higher priority reservation from a different UE and, SL-RSRP measurement associated with the resource reserved by that different UE is larger than an associated SL-RSRP threshold

· Only the overlapped resource(s) is/are reselected

· FFS

· the timeline for reselection

· other details

· FFS whether or not to support other potential UE behaviour (e.g, power boosting/reduction)

· This mechanism can be enabled or disabled, per resource pool

· FFS details

In this contribution, we provide our views on sidelink mode 2 resource allocation for NR V2X.
2 Sensing procedure
2.1
SCI for sensing procedure
RAN1 agreed that the sensing procedure is defined as SCI decoding and/or sidelink measurement. SCI can provide information related to sidelink resources and HARQ procedure. In addition, information related to resource reservation should be extracted by SCI decoding as well.
In NR V2X, it was agreed to support resource reservation for the initial transmission and retransmission. In addition, like LTE, it is beneficial to reserve resource for future PSSCH transmission at least in the case of periodic traffic. It was agreed to support resource reservation for both blind retransmission and feedback-based retransmission. Therefore, the reservation information needs to be signaled, such as the period of resource reservation.
Proposal 1: For the purpose of sensing, in addition to information on time resource and frequency location, the information related to resource reservation should be signaled in SCI.
2.2
Sidelink measurement when SCI is not decoded
So far, RAN1 has agreed to measure L1 SL-RSRP based on sidelink DMRS when the corresponding SCI is decoded. On the other hand, when SCI decoding fails, it can be assumed that the failure is due to either an issue of low SINR or due to the half duplex restriction. For the half duplex case, basically there is no way to do sidelink measurement. In this case, UE does not know which resources are scheduled for PSSCH transmission corresponding to the failed SCI. In the case where the SINR is low and SCI decoding fails, if the RSRP is measured then UE needs to perform blind decoding for DMRS symbols, thus increasing UE complexity. On the other hand, with RSSI measurement, UE only needs to evaluate the power of the whole band without demodulation. Therefore, when SCI is not decoded, SL-RSSI measurement is used for sensing.  
Proposal 2: SL-RSSI measurement is used for sensing when the corresponding SCI is not decoded.
3 Resource selection

3.1
Resource identification procedure
NR V2X supports resource reservation for potential retransmission based on HARQ feedback for unicast and groupcast. To be more specific, if the transmitter UE receives a HARQ NACK from the receiver UE, the reserved resource will be used for retransmission; otherwise, the reserved resource will be released, thus becoming unused. 
Clearly, other UEs should exclude the reserved resource if retransmission takes place. In contrast, if the reserved resources are released, it is beneficial that other UEs can identify the released resources as candidate resource. Because the more candidate resources transmitter UEs have for resource selection, the less the resource collision will occur. 
Reusing the released resource as a candidate might raise two concerns. One concern is the feasibility for groupcast communication, the other is mistaking NACK for ACK, but neither of them will cause problems. 

First, the proposed mechanism can be applied for unicast. In fact, the feasibility problem exists for groupcast instead of unicast, because it may be difficult for other UEs to detect ACK feedback to the transmitter UE from all the group members, 
Second, in case where the UE misinterprets the HARQ feedback, which means the UE fails to decode SFCI, it can be assumed that the UE is far from the transmitter and receiver of feedback. In other words, although the UE selects the resource used for retransmission, the resource collision will not undermine the performance.
Additionally, with simulation results provided in figure 1, the PRR performances with two sensing schemes can be observed. Scheme 1: other UE can use the released resources; scheme 2: the released resources are not used by other UEs. The simulation assumptions are listed in the table 1 in the appendix.
In the first simulation, it is assumed that all HARQ feedbacks are successfully decoded. Scheme 1 gives the result in blue curve; while the result of scheme 2 is in red. It can be observed that scheme 1 results in a better performance compared to scheme 2, due to the fact that other UEs have more candidate resources to select after sensing, thus reducing the possibility of resource collision.
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Figure 1: Comparison of PRR between scheme 1 and scheme 2 (HARQ feedback always successfully decoded)
Another simulation results in figure 2 show the PRR performance between two different schemes, with the assumption that HARQ feedbacks are decoded with an error probability of 10%, which means a NACK will be misinterpreted as ACK. The green curve shows the result of scheme 1, while the red curve shows the result of scheme 2. The same result can be observed as in figure 1, that scheme 1 outperforms scheme 2.
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Figure 2: Comparison of PRR between scheme 1 and scheme 2 (HARQ feedback successfully decoded with 90% probability)

It is observed that even when the HARQ feedback cannot be correctly decoded by other UEs, the performance is still better than for a scheme where released resources are not used as candidates. 

Proposal 3: Support that other transmitter UEs can select the resources which are reserved at least for HARQ-based retransmission in unicast but released as the candidate transmission resources.
4 Resource pre-emption

According to the agreement in the previous RAN1 meeting, a UE triggers resource reselection when it detects that its resources are pre-empted. Since it can be assumed that a UE transmitting higher priority packets can pre-empt the resources of a UE with low priority transmission, the UE with low priority transmission may continue to be pre-empted for a long time. As a result, the low priority UE will suffer from a performance degradation in terms of latency especially when the resources are congested. Therefore, a mechanism to protect the low priority UE should be supported. For example, the number of resource pre-emptions for the UE can be counted and informed to other UEs, such that its resources cannot be further pre-empted if the number surpasses a predefined threshold.
Proposal 4: For the resource pre-emption mechanism, an additional mechanism is supported so that low priority data does not continue to be pre-empted by higher priority data. For example the number of pre-emptions can be used in addition to priority and SL-RSRP.
In addition to the transmission cancellation of the pre-empted resource, in order to not affect the transmission of the UE whose resources are pre-empted as much as possible,  it is beneficial to allow the UE whose resources are pre-empted to continue transmission at a reduced transmit power. 
Proposal 5: A UE whose PSSCH has been pre-empted can continue transmission with a reduced transmit power.
5 Summary
In this contribution, the following proposals are made:
Proposal 1: For the purpose of sensing, in addition to information on time resource and frequency location, the information related to resource reservation should be signaled in SCI.

Proposal 2: SL-RSSI measurement is used for sensing when the corresponding SCI is not decoded.

Proposal 3: Support that other transmitter UEs can select the resources which are reserved at least for HARQ-based retransmission in unicast but released as the candidate transmission resources.
Proposal 4: For the resource pre-emption mechanism, an additional mechanism is supported so that low priority data does not continue to be pre-empted by higher priority data. For example the number of pre-emptions can be used in addition to priority and SL-RSRP.
Proposal 5: A UE whose PSSCH has been pre-empted can continue transmission with a reduced transmit power.
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Appendix
Table 1: simulation assumption for the simulations shown in section 3.1

	Parameter
	Value

	Carrier frequency
	6 GHz

	Simulated bandwidth
	20 MHz

	Sub-carrier spacing
	15 kHz

	Scenario
	Urban Option A, unicast

	Number of antennas
	2 Tx * 4 Rx

	Traffic model
	Periodic: Medium intensity; 50ms inter-packet arrival, 50% vehicles generate packets



	Waveform 
	OFDM 

	Channel model
	TR37.885

	Max number of blind retransmissions 
	3 HARQ based retransmissions

	Modulation
	QPSK

	Coding rate
	0.57 for 800-byte packet
0.38 for 1200-byte packet



