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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 last meeting, which include: 
	Agreements:
· Maximum number of HARQ (re-)transmissions is (pre-)configured per priority per CBR range per transmission resource pool	
· The priority is the one signaled in SCI
· This includes both blind and feedback-based HARQ (re)-transmission
· The value range is any value from 1 to 32
· If the HARQ (re)transmissions for a TB can have a mixed blind and feedback-based approached (FFS whether or not to support this case), the counter applies to the combined total
Agreements:
· Resource (re-)selection procedure supports re-evaluation of Step 1 and Step 2 before transmission of SCI with reservation
· The re-evaluation of the (re-)selection procedure for a resource reservation signalled in a moment ‘m’ is not required to be triggered at moment > ‘m – T3’ (i.e. resource reselection processing time needs to be ensured)
· FFS condition to change resource(s) from previous iteration to resource(s) from current iteration
· FFS relationship of T1 and T3, if any
· FFS whether to handle it differently for blind and feedback-based retransmission resources

Agreements:
· In Step 1, initial L1 SL-RSRP threshold for each combination of pi and pj is (pre-)configured, where pi - priority indication associated with the resource indicated in SCI and pj - priority of the transmission in the UE selecting resources

Agreements:
· In Step 1, when the ratio of identified candidate resources to the total number of resources in a resource selection window, is less than X%, all configured thresholds are increased by Y dB and the resource identification procedure is repeated
· FFS value(s)/configurability of X 
· At least one value of X=20
· Y=3
· FFS other conditions to stop RSRP threshold increment, if any

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 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
Channel Sensing
According to the reached agreements and email discussions, a transmitter UE would continue the channel sensing process until the ‘m-T3’, where ‘m’ is the moment to signal the resource reservation and is selected at the moment of resource selection or re-evaluation trigger ‘n’ . During the channel sensing from ‘n’ to ‘m-T3’, how to determine the moment of resource re-evaluation trigger is an issue to be solved. Generally, if the transmitter UE notices that the resources it is going to reserve are occupied by another UE in advance and the interference measured on the associated resources is higher than a given threshold, a transmitter UE might need to trigger the resource re-evaluation. However, frequent resource re-evaluation would bring high device consumption and the resource selected through re-evaluation might soon be reserved by another UE and trigger re-evaluation again. In order to solve such problem, we can use one of the following alternatives to determine the moment of resource re-evaluation trigger.
· Alt 1: Trigger resource re-evaluation at moment ‘m-T3’ if a transmitter UE measures that the resource  of which the reservation is to be signalled at ‘m’ shall be re-selected. As shown in Fig.1, we can see that the transmitter needs to trigger resource re-revaluation ONE time at most, no matter detecting how many times of SCIs announcing overlapped resources with those to be signalled at ‘m’ . However，with Alt1, the signal of resource reservation triggered at ‘m-T3’ will not precede ‘m’.  
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Fig. 1

· Alt 2: Trigger resource re-evaluation at most ONE time in a window [0,W], where the value of W is (pre) configured. For example, as shown in Fig.2, if a transmitter UE measures that the resource of which the reservation is to be signalled at ‘m’ shall be re-selected during the channel sensing [n, min{n+W,m-T3}], it triggers resource re-evaluation at moment min{n+W,m-T3}. The transmitter UE repeats the procedure till signalling out the resource reservation. It might trigger resource re-revaluation multiple times before signalling out the resource reservation with Alt2. However, the moment of resource reservation signal associated to the re-revaluation trigger is more flexible and can be before or after ‘m’, compared to Alt1. 
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Fig. 2

Observation1: During the channel sensing from ‘n’ to ‘m-T3’, a solution is necessary for determining the moment of resource re-evaluation trigger, and avoiding frequent and un-necessary resource re-evaluation triggers.
Proporal1: It is suggested to use one of the following alternatives to determine the moment of resource re-evaluation trigger.
· Alt 1: Trigger resource re-evaluation at moment ‘m-T3’ if a transmitter UE measures that the resource of which the reservation is to be signalled at ‘m’ shall be re-selected.
· Alt 2: Trigger resource re-evaluation at most ONE time in a window [0,W], where the value of W is (pre) configured.

In addition, we can apply condition like not triggering resource re-evaluation if the effective transmission times for a same TB is no less than a given threshold to avoid frequent and un-necessary resource re-evaluation triggers. For the HARQ based resource reservation, the resource reserved for re-transmission can be re-evaluated after receiving NACK if the requirement of processing time can be met.    

Observation2: Conditions like not triggering resource re-evaluation if the effective transmission times for a same TB is no less than a given threshold can be applied to avoid frequent and un-necessary resource re-evaluation triggers
Proporal2: FFS the details of conditions to trigger resource re-evaluation.  

Pre-emption 
In last meeting, we agree that the pre-emption is allowed between any two UEs with different transmission priorities. A UE shall re-select the resources overlapped by a different UE with higher priority and the measured SL-RSRP associated to the overlapped resources is higher than a given threshold. However, in our observation there is no need to restrict the pre-emption mechanism to be applied to two different transmitter UEs. For a transmitter UE, it can use its reserved resource for data transmission with a higher priority and re-select the resource for the data transmission being pre-empted. No matter the pre-emption happens intra a same UE or inter two different UEs, there would be no differences at the receiver UE of the pre-empted sidelink. The only difference is that the transmitter UE trigger the pre-emption procedure according to the SCI from another UE or its own requirement of data transmission with higher priority. Therefore, we suggest that intra-transmitter pre-emption mechanism is also supported, as shown in Fig.3.  
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Fig. 3  An illustration of intra-transmitter pre-emption
Observation2: There is no need to restrict the pre-emption mechanism to be applied to two different transmitter UEs. 
Proposal2: Support intra-transmitter pre-emption mechanism.
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. 
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 Fig. 4, 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. 
Observation3: 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
Proposal3: Support TFPR to indicate the PSSCH resource reservation and FFS the pattern configuration. 



Fig. 4 A illustration of TFRP to indicate different types of PSSCH resource reservation.
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: During the channel sensing from ‘n’ to ‘m-T3’, a solution is necessary for determining the moment of resource re-evaluation trigger, and avoiding frequent and un-necessary resource re-evaluation triggers.
Proporal1: It is suggested to use one of the following alternatives to determine the moment of resource re-evaluation trigger.
· Alt 1: Trigger resource re-evaluation at moment ‘m-T3’ if a transmitter UE measures that the resource  of which the reservation is to be signalled at ‘m’ shall be re-selected.
· Alt 2: Trigger resource re-evaluation at most ONE time in a window [0,W], where the value of W is (pre) configured.

Observation2: There is no need to restrict the pre-emption mechanism to be applied to two different transmitter UEs. 
Proposal2: Support intra-transmitter pre-emption mechanism.

Observation3: 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
Proposal3: Support TFPR to indicate the PSSCH resource reservation and FFS the pattern configuration. 
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