3GPP TSG RAN WG1 #100bis			R1-2001793
Electronic Meeting, 20th – 30th April 2020

Source:	Panasonic
Title: 	Remaining Issues on Sidelink Mode 2 Resource Allocation 
Agenda Item:		7.2.4.2.2
Document for:	Discussion, Decision

Introduction
This contribution proposes to conclude the following topics for sidelink resource allocation in mode 2 for NR V2X. 
- Re-evaluation and pre-emption
- Reserved but unused resource in HARQ feedback (re-)transmission
- Remaining Step 1 details
- Remaining Step 2 details

Discussion
Re-evaluation and pre-emption 
The following was agreed in RAN1#100 e-meeting
	Agreements:
· [bookmark: _Hlk37077213]For re-evaluation of a pre-selected resource contained in a slot ‘k’ to be first time signaled in a slot ‘m’, where k ≥ m, 
· Step 1 of the resource (re-)selection procedure is performed at least at the moment ‘m-T3’, and if the pre-selected resource is not in the identified candidate resource set, Step 2 is triggered for reselection of the resource 
· Re-evaluations before the moment ‘m-T3’ or after ‘m-T3’ but before ‘m’ are not precluded and are up to UE implementation 
· FFS whether to mandate a UE to perform Step 1 checking every slot before ‘m-T3’
· FFS whether evaluation of Step 2 has to ensure any introduced timing restrictions between pre-selected and re-selected resources when re-evaluation is triggered, and whether it is allowed to change the pre-selected but not reserved resources which are still in the candidate resource set in order to ensure the timing restrictions
· FFS whether for the case of enabled periodic reservation, already reserved resources in upcoming periods can be re-evaluated



 For the FFS point of “whether to mandate a UE to perform Step 1 checking every slot before ‘m-T3’”, we think the slots before ‘m-T3’ (e.g., m-T3-1) would be beneficial to be taken into consideration for the purpose of re-evaluation, but it’s not necessary to mandate re-evaluation for every slot before ‘m-T3’ and can up to UE implementation. 
Proposal 1: It’s not necessary to mandate re-evaluation for every slot before ‘m-T3’ and the UE behaviour before the moment ‘m’ can be up to implementation. 

The pre-emption agreement does not refer any behaviour related to the successful reception of PSSCH. Therefore, we propose to clarify the pre-emption is carried out by only based on the priority in SCI field and it is regardless of PSSCH is received correctly or not.
[bookmark: _Hlk37247074]Proposal 2: The pre-emption is carried out solely based on the priority field on the SCI regardless whether the corresponding PSSCH is correctly received or not.

For the agreement on pre-emption mechanism in RAN1#98bis.
	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



As a pre-emption mechanism, a resource reserved for lower priority transmission can be used for another transmission which has higher priority. The decision criterion would be SCI for corresponding transmissions, SL-RSRP measurement results and SL-RSRP threshold of the corresponding SL resource. 
For the 2nd FFS, our view is no additional UE behavior would be needed like power boosting/reduction. 
Proposal 3: Power boosting/reduction related to pre-emption is not required.

In LTE, initial transmission and re-transmission are belonging to a same single sidelink grant at MAC and resource sensing/selection are combined. In NR, pre-emption was agreed and PSCCH is always sent together with PSSCH. Therefore, we propose to clarify that sensing and (re)selection procedure are carried out for each grant (= each PSCCH) regardless of initial transmission or (re)-transmission. This would simplify the UE behaviour
Proposal 4: Sensing and resource selection procedure are applied regardless of initial transmission or re-transmission.


[bookmark: _Hlk37170261]Reserved but unused resource in HARQ feedback-based (re)transmission
For unicast/groupcast, based on PSFCH, Tx UE of PSSCH is able to know whether further retransmission is required or not. When PSSCH#2 is reserved by SCI#1 as the resource for the retransmission of PSSCH#1 as in Fig.1 below, the PSCCH#2 is unnecessary when PSSCH#1 is received successfully by receiver UE(s). 
[image: ]
Figure 1: Resource reservation for a HARQ retransmission
RAN1 has agreed that, “at least from the transmitter perspective of this TB, usage of HARQ feedback for release of unused resource(s) is supported”, and “no additional signaling is defined for the purpose of release of unused resources by the transmitting UE”. Here HARQ feedback means PSFCH.
When Tx UE (UE#1) of resource#1 would like to use resource#2, by receiving PSFCH, the Tx UE of resource#1 can use the resource#2 for a new TB transmission. As described in the previous section, retransmission or new TB is indicated in SCI#2. Therefore, resource#2 can be received by the other UEs.
Rx UE(s) of resource#1 can know the resource#2 is released when the PSSCH#1 is successfully decoded and Tx UE of resource#1 indicates any new TB by BSR embedded in PSSCH in resource#1. Or when the PSSCH#1 is successfully decoded and the previously indicated BSR is smaller than the total sum of assigned TBs, Rx UE(s) of resource#1 can know the resource#2 is released.
As neighbor UEs not Tx UE of resource #1 nor Rx UE of resource #1 do not receive/transmit PSFCH, these UEs does not know whether the resource#2 is released or not Therefore, resource#2 is released or not is only known by Tx UE of the resource#1 or Rx UE(s) of resource#1. For such UEs, to prioritize such released resource can be useful as these released resources has less chance of the collisions among Tx UEs as just neighbor UEs think these resources are still reserved.
In order to prioritize the released resource for a UE’s subsequent transmission of a new TB, this resource should be among the identified candidate resources within the resource selection window in Step 1 of the resource (re-)selection procedure of this new TB. This is to ensure the released resource meets the QoS requirement for this UE’s subsequent transmission. Since the Step 1 is performed in physical layer, the UE should be able to tell whether a reserved resource has been released by monitoring the PSFCH of and/or decoding the TB in resource#1 in its physical layer procedure. The released resource should only be included in the identified candidate resource if it meets the QoS requirement and the release status is aware by the UE. 
In order to utilize the benefit that less chance of collision on the released resource, the UE should be able to distinguish the released resource from the identified candidate resources in the Step 2 of the resource (re-)selection procedure. As a result, the UE can preferably select the release resource if it’s available. Moreover, since the subsequent transmission may not have the same size as the previous transmission, the released resource can be partially used, solely used, or used conjugately with other contiguous resources.
Observation: Tx UE of the original resource in unicast/groupcast can know the future reserved resource can be released by PSFCH. Rx UE(s) of the original resource in unicast/groupcast can know the future reserved resource can be released by BSR and PSFCH.
Proposal 5: The released resource should be preferably selected during the Step 2 of the resource (re-)selection procedure, if the released resource is not excluded from the identified candidate resources in Step 1. The released resource can be partially used, solely used, or used conjugately with other contiguous resources.

It has been already agreed that the Tx UE is supported (not mandatory) to use the “reserved but unused resource”. It is still not clear the behaviour of other UE(s) regarding to the “reserved but unused resource”.  As when the Tx UE reserve the resource#1 and resource#2, the signalling for the reservation for resource#2 is for the TB to be sent in the resource#1 and resource#2. Therefore, when "resource#1 is successfully received by the target UEs", the reservation right to reserve the resource#2 is going to be lost. In this thinking, the resource#2 can be used by any UE as far as "resource#1 is successfully received by the target UEs" is identified. The reservation right for the “reserved but unused resource” can also be exclusive or prioritized to the Tx UE. The resource will be used by the Tx UE if it has more data to transmit as a new TB.

Proposal 6: The reservation right for “reserved but unused resource” can be one of the following operations or configurable. 
· Operation 1: The reservation right for “reserved but unused resource” will be lost if the previous transmission is successfully received. Any UE is aware of the “reserved but unused resource” will not exclude the resource as reserved resource during the sensing or (re-)evaluation procedure
· Operation 2: The reservation right for “reserved but unused resource” is exclusive to the Tx UE. The resource will be used by the Tx UE if it has more data to transmit as a new TB, and the resource will be unused if the Tx UE has no more data.
· Operation 3: The reservation right for “reserved but unused resource” is prioritized to the Tx UE. The resource will be used by the Tx UE if it has more data to transmit as a new TB, and the resource can be used by other UE(s) only if the Tx UE has no more data.


Remaining Step 1 details
The following was agreed in the RAN1#98b meeting.
	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




In LTE, the setting formula of SL-RSRP threshold during sensing procedure is common for transmissions with different priorities, and the SL-RSRP threshold are increased until to reach 20% of the candidate resource without any limitation of the number of increments of SL-RSRP threshold. 
SL-RSRP threshold determines how spatially closed resource are reused between different transmissions. If SL-RSRP threshold is too high to reach X% resource size, it may not have reliable transmission because two transmissions can interfere each other. Therefore, in order to have reliable transmission, the maximum allowed SL-RSRP threshold even if not reaching X%, should be (pre)configured. Based on the pre-emption, the higher priority transmission can use the resource reserved by lower priority SCI. The maximum allowed SL-RSRP threshold should be configured per each priority level.
Using maximum SL-RSRP threshold per priority, we propose following design.
- when priority ‘A’ transmission is intended, trying to obtain the resource indicated by priority ‘A’ or lower priority SCI as much as possible until reaching X% or reaching the maximum allowed SL-RSRP threshold.
By using above design, high priority transmission is more protected than low priority transmission while the keeping the reliability of maximum SL-RSRP threshold. 
Maximum SL-RSRP threshold is equivalent to how many times SL-RSRP threshold can be increased. Therefore, above design can be written in the following.
- when priority ‘A’ transmission is intended, trying to obtain the resource indicated by priority ‘A’ or lower priority SCI as much as possible until reaching X% or reaching the maximum allowed number of SL-RSRP threshold increments for priority ‘A’ SCI
The maximum allowed number of SL-RSRP threshold increments for priority ‘A’ SCI " needs to be (pre)configured.
Proposal 7: The step 1 of the resource (re-)selection procedure is either of following principles.
- when priority ‘A’ transmission is intended, trying to obtain the resource indicated by priority ‘A’ or lower priority SCI as much as possible until reaching X% or reaching the maximum allowed SL-RSRP threshold.
- when priority ‘A’ transmission is intended, trying to obtain the resource indicated by priority ‘A’ or lower priority SCI as much as possible until reaching X% or reaching the maximum allowed number of SL-RSRP threshold increments for priority ‘A’ SCI.

For a UE performing re-evaluation and re-selection of resources for transmission, the new selection window will very likely have less candidate resources comparing with the previous selection window of [n+T1, n+T2]. Put it more generally, when PDB limitation is close to the current timing, there might not be enough resource corresponding to X%.  To use the X% limitation even in case PDB limitation is close to the current timing can increase SL-RSRP threshold unnecessary. To select the random selection within X% can be unreasonable in such condition. Some correction would be required.  
We are in the opinion that a larger X% should be adopted to identify candidates resource comparing with the non-PDB limited case. The procedures for step 1 and step 2 would be same as already made agreements. The X% could be (pre-)configured or specified in the standards for PDB-limited and non-PDB-limited cases. The X% could also be scaled by a ratio where the ratio is applied to the default X% of non-PDB limited cases. 
Proposal 8: For the PDB limited case, a larger X% should be adopted to identify candidates resource comparing with the non-PDB limited case. The X% for PDB-limited case could be (pre-)configured/specified or scaled by a ratio


Remaining Step 2 details
Final suggestion from feature least was following.
	Proposal
·      Introduce a per TX resource pool per TX SCI priority RRC parameter to (pre-)configure between enabling and disabling of the following restriction on reservation of resources for HARQ retransmissions:
o   If enabled, a UE shall reserve a sidelink resource for a retransmission of a TB by a prior SCI associated with the same TB
§  FFS exceptions due to pre-emption, Uu-SL priority competition, congestion control, etc.
§  It is up to UE implementation how to select retransmission resource(s), subject to agreed sensing and resource selection procedure 



Our understanding is that to have such RRC parameter would make meaningful but just increase the implementation complexity. If the exception is only "pre-emption, Uu-SL priority competition, congestion control", it should be "shall". If the exception can be more than pre-emption, Uu-SL priority competition, congestion control as "etc", it should be "should" as we may realize the other situation.
For the initial transmission of a TB, it can be sent in any resource or can be the resource reserved by a prior SCI. A UE should utilize the resource after reservation as much as possible to make reservation mechanism efficiently to avoid the collision among UEs. 
Proposal 9: A UE should reserve a sidelink resource for a TB by a prior SCI.  
Exceptions are at least due to pre-emption, Uu-SL priority competition, congestion control
It is up to UE implementation how to select initial or retransmission resource(s), subject to agreed sensing and resource selection procedure 
[bookmark: _GoBack]

Conclusion 
In this contribution we discussed on resource allocation mechanism for mode 2. Based on the discussions, followings observation and proposals are made: 
Proposal 1: It’s not necessary to mandate re-evaluation for every slot before ‘m-T3’ and the UE behaviour before the moment ‘m’ can be up to implementation. 
Proposal 2: The pre-emption is carried out solely based on the priority field on the SCI regardless whether the corresponding PSSCH is correctly received or not.
Proposal 3: Power boosting/reduction related to pre-emption is not required.
Proposal 4: Sensing and resource selection procedure are applied regardless of initial transmission or re-transmission.
Observation: Tx UE of the original resource in unicast/groupcast can know the future reserved resource can be released by PSFCH. Rx UE(s) of the original resource in unicast/groupcast can know the future reserved resource can be released by BSR and PSFCH.
Proposal 5: The released resource should be preferably selected during the Step 2 of the resource (re-)selection procedure, if the released resource is not excluded from the identified candidate resources in Step 1. The released resource can be partially used, solely used, or used conjugately with other contiguous resources.
Proposal 6: The reservation right for “reserved but unused resource” can be one of the following operations or configurable. 
· Operation 1: The reservation right for “reserved but unused resource” will be lost if the previous transmission is successfully received. Any UE is aware of the “reserved but unused resource” will not exclude the resource as reserved resource during the sensing or (re-)evaluation procedure
· Operation 2: The reservation right for “reserved but unused resource” is exclusive to the Tx UE. The resource will be used by the Tx UE if it has more data to transmit as a new TB, and the resource will be unused if the Tx UE has no more data.
· Operation 3: The reservation right for “reserved but unused resource” is prioritized to the Tx UE. The resource will be used by the Tx UE if it has more data to transmit as a new TB, and the resource can be used by other UE(s) only if the Tx UE has no more data.
Proposal 7: The step 1 of the resource (re-)selection procedure is either of following principles.
- when priority ‘A’ transmission is intended, trying to obtain the resource indicated by priority ‘A’ or lower priority SCI as much as possible until reaching X% or reaching the maximum allowed SL-RSRP threshold.
- when priority ‘A’ transmission is intended, trying to obtain the resource indicated by priority ‘A’ or lower priority SCI as much as possible until reaching X% or reaching the maximum allowed number of SL-RSRP threshold increments for priority ‘A’ SCI.
Proposal 8: For the PDB limited case, a larger X% should be adopted to identify candidates resource comparing with the non-PDB limited case. The X% for PDB-limited case could be (pre-)configured/specified or scaled by a ratio
Proposal 9: A UE should reserve a sidelink resource for a TB by a prior SCI.  
Exceptions are at least due to pre-emption, Uu-SL priority competition, congestion control
It is up to UE implementation how to select initial or retransmission resource(s), subject to agreed sensing and resource selection procedure 
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