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Introduction
For resource allocation NR sidelink Mode2, issues needing to discuss include channel sensing, resource selection procedure, and resource reservation indication. Many agreements have been reached in the former WI and SI meettings, which include: 
	Agreements:
· NR V2X Mode-2 supports resource reservation for feedback-based PSSCH retransmissions by signaling associated with a prior transmission of the same TB
· FFS impact on subsequent sensing and resource selection procedures
· At least from the transmitter perspective of this TB, usage of HARQ feedback for release of unused resource(s) is supported
· No additional signaling is defined for the purpose of release of unused resources by the transmitting UE
· FFS the behavior of the receiver UE(s) of this TB and other UEs
Agreements:
· RAN1 to further select between the following options of sidelink resource reservation for blind retransmissions:
· Option 1: A transmission can reserve resources for none, one, or more than one blind retransmission
· Option 2: A transmission can reserve resource for none or one blind retransmission
Agreements:
· Resource selection window is defined as a time interval where a UE selects sidelink resources for transmission
· The resource selection window starts T1 ≥ 0 after a resource (re-)selection trigger and is bounded by at least a remaining packet delay budget
· FFS T1 value, whether it is measured in slots, symbols, ms, etc.
· FFS other conditions

Agreements:
· Support a sub-channel as the minimum granularity in frequency domain for the sensing for PSSCH resource selection
· No additional sensing for other channels

…




In this contribution, we will introduce our considerations on the issues about resource allocation of NR sidelink Mode2. Observations and proposals are provided according to the discussions.
[bookmark: OLE_LINK1]Discussions
PSCCH for Mode2
According to the discussions and reached agreements, there are multiple purposes for one PSCCH, which include:
1) One PSCCH is associated with one PSSCH;
2) One PSCCH is associated with more than one PSSCHes to transmit different TBs;
3) One PSCCH is associated with more than one PSSCHes to transmit one TB, and the resource reservation can be HARQ feedback based or not. 
[bookmark: _GoBack]It certainly increases the SCI content size and the complexity of SCI content determination. It is a challenge to design one SCI format to fulfil the requirements of above multiple purposes. In our observation, indicating the PSSCH resource by using the time-frequency resource pattern (TFRP) is a good solution with low signalling cost and high configuration flexibility. For example, as shown in FIG1, UE1 is configured with the TFRP for one TB transmission. UE2 is configured with the TFRP for one TB transmission with one repetition or for two TBs transmissions. UE3 is configured with TFRP for one TB transmission and reserves a HARQ feedback based resource, assuming that there is a PSFCH configured in slot2. For TFRP, each grant can be configured for other TB’s retransmission or a new transmission. Therefore, through TFRP, we can simply include the pattern ID in the SCI to indicate different types of PSSCH resource reservation with low signalling cost. 
Observation1: Time-frequency resource pattern (TFRP) is a good solution to support multiple types of PSSCH resource indication, with low signalling cost and high configuration flexibility
Proposal1: Support TFPR to indicate the PSSCH resource reservation and FFS the pattern configuration. 



FIG 1 A illustration of TFRP to indicate different types of PSSCH resource reservation.
Channel Sensing
The channel sensing purpose is to identify candidate resources through SCI detection and channel busy state measurement. For LTE-V2X, the time-cost of channel sensing is high and the sensing result might not be reliable since it cannot entirely avoid the collisions. Therefore, in NR V2X, the channel sensing procedure shall be simplified, especially for the traffic with low latency requirements. In our observation, the channel sensing procedure can be flexibly adjusted according to its SCI detection and PSSCH configuration. For example, if the UE is configured with dedicated SPS resource or TFRP via RRC signalling, then it might not need to carry out the channel sensing and send the PSSCH with the configured resource directly. If the UE detects an ACK feedback indicating a release of the resource reserved by other UE, then it can include the released resource in its candidate resource set. And for SPS transmission, if each PSSCH transmission is associated to one PSCCH, and if a UE detects there is no PSCCH transmission, then it can use the associated PSSCH for its own use. As shown in FIG2, the UE can transmit its data with the resource of Data_2. Therefore, we suggest to support multiple channel sensing procedures and let the UE to determine which one to adopt. 


FIG 2 
Observation2: At the UE side, the channel sensing procedure can be flexibly adjusted according to SCI detection and PSSCH configuration.
Proposal2: Support multiple channel sensing procedures and let the UE to determine which one to adopt.
PSCCH and PSSCH multiplexing 
In the cellular network, the time-gap between the control channel and the associated data channel has high flexibility. In detail, the control channel can indicate the data channel within the same slot or any slots after it as long as the resource of data channel is available and the requirement of latency is fullfiled. In our observation, the sidelink shall also support the flexibility to support that the PSCCH can indicate the PSSCH transmission in the slots after it. If the PSSCH resource within the slot of PSCCH is not available, the PSCCH can still reserve the PSSCH resource in other slots, to avoid other UEs to select the same PSSCH resource after hearing the PSCCH. Therefore, it is possible to further utilize the time-gap between PSCCH and the associated PSSCH to enable a HARQ feedback for PSCCH. For example, if the receiver UE detects a collision between any two PSSCHes from their associated PSCCHes, then it can feedback a NACK to one of transmitter UE to indicate the collision and suggest a resource reselection, as shown in FIG3. 


FIG 3 A illustration of HARQ feedback for PSCCH
Observation3: The sidelink shall support the flexibility to support that the PSCCH can indicate the PSSCH transmission in the slots after it as long as the resource is available and the requirement of latency is fullfiled. 
Proposal3: Enhance the flexibility of time gap between the PSCCH and its associated PSSCH.  

Pre-emption 
In our observation, there is also in need of a pre-emption mechanism to fulfil the requirements of traffic with high priority. We can apply the pre-emption mechanism to the scenario with one source node first, as shown in FIG4. The pre-emption procedure is completed through self-negotiation between involved sildelinks. The procedure could be similar to the pre-emption between PDSCHs in the cellular network, where a SCI is sent to inform the interrupted node to discard the data on the resources indicated by the SCI.
[image: ]
FIG 4 An illustration of intra-node pre-emption.

Proposal4: At least support the pre-emption mechanism to the scenario with one source node.
Conclusions
In this contribution, we will introduce our considerations on the issues about resource allocation of NR sidelink Mode2. According to the discussions, observations and proposals include:

 Observation1: Time-frequency resource pattern (TFRP) is a good solution to support multiple types of PSSCH resource indication, with low signalling cost and high configuration flexibility
Proposal1: Support TFPR to indicate the PSSCH resource reservation and FFS the pattern configuration.

Observation2: At the UE side, the channel sensing procedure can be flexibly adjusted according to SCI detection and PSSCH configuration.
Proposal2: Support multiple channel sensing procedures and let the UE to determine which one to adopt.
Observation3: The sidelink shall support the flexibility to support that the PSCCH can indicate the PSSCH transmission in the slots after it as long as the resource is available and the requirement of latency is fullfiled. 
Proposal3: Enhance the flexibility of time gap between the PSCCH and its associated PSSCH.

Proposal4: At least support the pre-emption mechanism to the scenario with one source node.
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