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Introduction
In this contribution, a summary of major Mode-2 sidelink resource allocation aspects for NR-V2X sidelink communication design is provided. Based on review of the submitted contributions [1]-[31], the following list of open aspects has been identified:
· Resource reservation
· Sensing and resource selection
· Information for sensing procedure
· Measurements
· Resource (re-)selection procedure
· Pre-emption mechanism
· Zoning
Next sections provide details of the Mode-2 sidelink resource allocation aspects identified above and suggest initial proposals for RAN1 WG discussion/decision.

Proposed discussion order (priority to RAN2 impact or urgent RAN1 impact):
3.x
8
9
7.x
4.x
5.x
6.x
Outcome of Offline
Wednesday session
Thursday session
Friday session
Saturday session
Sunday session
Resource reservation for sidelink transmissions
Special handling of initial transmission
The reservation for an initial transmission by a standalone PSCCH or by a PSCCH sent in advance was discussed but not agreed (left as FFS). In the last meeting, an alternative was brought that is a single sub-channel PSCCH+PSSCH initial transmission.

In this context, views are distributed as follows:

· Standalone PSCCH:
· Supported by: vivo, OPPO, Nokia, NEC, ZTE (2nd stage fills PSSCH resources), InterDigital
· Not supported by: Spreadtrum, Huawei, Fujitsu, Samsung, Intel, Panasonic, MediaTek
· Single sub-channel initial PSCCH+PSSCH:
· Supported by: Ericsson, LGE, Panasonic, Qualcomm, DOCOMO
· Not supported by: Huawei

When the single sub-channel option is discussed, companies consider to include 1 bit in SCI to distinguish the single sub-channel transmission and regular transmissions: Ericsson, Panasonic.

From previous discussions and contributions for this meeting it is clear that standalone PSCCH has no consensus to be supported. In the same time, the single sub-channel initial transmission has more attraction this meeting and least objection. Therefore, the following alternatives are proposed for offline discussion:


Proposal for discussion
· Support an initial transmission and retransmission(s) to have the same frequency allocation size
· Regarding different frequency allocation sizes between (re-)transmissions of a TB, down-select one of the following
· Alt. 1: Support an initial transmission using a single sub-channel PSCCH+PSSCH reserving resources for retransmission(s) of the same TB with a larger number of sub-channels
· 1 bit indication is carried in 1st stage SCI to distinguish the single sub-channel PSCCH+PSSCH and larger allocation
· FFS details of TBS and RV determination
· FFS other cases of different allocation sizes of (re-)transmission(s) of a TB
· Alt. 2: Do not support an initial transmission using a single sub-channel PSCCH+PSSCH reserving resources for retransmission(s) of the same TB with a larger number of sub-channels
· FFS support of other cases of different allocation sizes of (re-)transmission(s) of a TB


[bookmark: _Ref17715904][bookmark: _Ref17715899]Maximum number of retransmissions
The maximum number of retransmissions was agreed to be either (pre-)configured to a UE or left up to UE. The limitation value 32 was agreed. The other details including how to configure this value, value range, etc. are open.

The value range is discussed as follows:
· Any value from 1 to 32:
· Supported by: Ericsson
· {4, 8, 12}:
· Supported by: OPPO
· {2, 4, 8 ,16, 32}:
· Supported by: Apple
· {4, 8, 16, 32}:
· Supported by: Kyocera

The details of how the value is configured:
· Per QoS:
· Supported by: vivo, ZTE, LGE, Kyocera
· Per resource pool:
· Supported by: OPPO, LGE
· Per CBR and priority:
· Supported by: Ericsson, Intel
· Selected from the set based on implementation:
· Supported by: Apple

There is also one opinion from Intel, that the minimum number of HARQ retransmissions needs to be configured especially for groupcast with NACK-only feedback.
There is no particular reason for RRC configuration to have any limitation on values within the 1 to 32 range, thus it is proposed to be supported as a full range:


Proposal for discussion:
· Maximum number of HARQ retransmissions is (pre-)configured per priority per CBR range per resource pool
· The value range is any value from 1 to 32
· Support (pre-)configuration of minimum number of (re-)transmissions for feedback-based modes
Maximum number of reserved resources
It was agreed that maximum number of reserved resources NMAX to be selected between 2, 3, and 4. Companies discuss the following alternatives:
· NMAX = 2
· Supported by: Spreadtrum, Lenovo, ZTE, OPPO, Samsung, Nokia, Apple, Qualcomm
· NMAX = 3
· Supported by: Ericsson (2 current TB + 1 another TB)
· NMAX = 4
· Supported by: Huawei, vivo, TCL, Intel, Futurewei, Panasonic, NEC, DOCOMO, Kyocera, InterDigital
· NMAX > 2 (i.e. NMAX = 3 or 4)
· Supported by: Fraunhofer, ASUSTeK

There is no overwhelming majority for one of the options, thus further discussion is required. There could be a compromise to select NMAX = 3 that is an average number between 2 and 4:


Proposal for discussion
· Down-select one of the following:
· Alt.1 The maximum number of SL resources NMAX reserved by one SCI transmission including current transmission is 2
· SCI signaling is designed to allow to reserve none or one resource
· Alt.2 The maximum number of SL resources NMAX reserved by one SCI transmission including current transmission is 3
· SCI signaling is designed to allow to reserve none, one, or two resources
· NMAX ≤ 3 is (pre-)configured per resource pool
· Alt.3 The maximum number of SL resources NMAX reserved by one SCI transmission including current transmission is 4
· SCI signaling is designed to allow to reserve none, one, two, or three resources
· NMAX ≤ 4 is (pre-)configured per resource pool

[bookmark: _Ref17715919]Reservation for another TB
Another issue concerned with reservation of resources, is how the reservation for another TB is performed. The agreement which was made mainly refers to cases of periodic traffic where the occurrence of TBs in future is predictable from type of traffic, e.g. periodic basic safety messages.
Companies discuss the periodic reservations with the following notes:

· Reservation period/interval in SCI
· Supported by: Huawei, vivo, Intel, Samsung, Sony, MediaTek
· One resource with separate BW, freq. location, time gap
· Supported by: Ericsson
· Two TTIs for another TB (based on configuration)
· Supported by: Panasonic
· Previous TB reserves next TB
· Supported by: NEC
· No need in signaling
· Supported by: Qualcomm
· LTE as a starting point
· Supported by: Convida
· No number of reservations in SCI, as in LTE
· Supported by: Intel
· Dynamic allocation of resources for SPS occasion
· Supported by: Intel
· Fallback to dynamic reservations after longest sensing window period passed
· Supported by: Intel

It is considered important to progress with respect to periodic reservation in order to have as common design with dynamic reservations as possible. It should be also noted, that LTE reservation design may be a starting point.


Proposal for discussion
· In case reservation of a sidelink resource for an initial transmission of a TB at least by an SCI associated with a different TB is enabled, SCI carries at least a time interval between this TB and next TB
· This is at least applicable for semi-persistent reservation when period between TBs may be obtained from upper layers
· FFS whether the time interval is a period valid for more than one TB
· FFS frequency resource for different TB
· FFS exclusion behavior for these resources

[bookmark: _Ref17715917]Handling of reserved but unused resources
A problem concerned with reservation of resources for potential HARQ retransmissions is also being discussed in contributions. The following aspects are identified:

· No impact of resource selection from unused resources
· Supported by: ZTE
· Prioritization of exclusion of blind retransmissions
· Supported by: Huawei, TCL, Ericsson
· Note, TCL realizes it by different RSRP threshold for potential retransmissions
· Note, Ericsson realizes it by different RSRP threshold configured for blind ReTX and feedback-based ReTX
· Note, Huawei realizes it by assigning different priorities to resources reserved by different mechanisms
· PSFCH overhearing
· Supported by: LGE, Qualcomm, InterDigital, Panasonic
· Note from MediaTek: this can be done based on UE implementation
· Usage of released resources by associated RX UE for transmission
· Supported by: LGE, Panasonic
· Separate candidate sets for blind and feedback-based resources:
· Supported by: DOCOMO

The proposal suggested by several companies to prioritize blind retransmissions seems reasonable, thus considered as follows:


Proposal for discussion
· Mode-2 supports prioritization of resource exclusion of blind retransmission resources over potential HARQ feedback-based retransmissions
· FFS detailed procedure and impact on resource exclusion

Sensing and resource selection windows
In order to further discuss sensing and resource selection procedures, companies propose to introduce notion of a sensing window and a selection window, similar to how LTE sensing was described.
(Re-)selection triggers
The resource selection triggers are important for definition of selection window and sensing window. Up to know, the resource (re-)selection trigger is used in agreements, however it is not yet defined. The following triggers are discussed by companies:

· A new packet arrives and there is no sidelink resources reserved for its transmission
· Supported by: Intel
· A new packet arrives and it cannot be transmitted in reserved resources (e.g. lack of reserved sidelink resources, the target QoS level is not guaranteed)
· Supported by: Intel, CATT
· BWP/RP re-configuration
· Supported by: CATT
· A new packet arrives and resource reservation is expired (based on timer or counter of transmitted TBs)
· Supported by: Intel
· UE determines that it needs to reserve additional sidelink resources for transmission of a given TB in a given HARQ process and indicate reservation in subsequent SCI signalling
· Supported by: Intel
· The same resource is announced by other UE after resource selection and before the occupancy announcement
· Supported by: Xiaomi
· Pre-emption event
· Supported by: vivo, Intel

Since definition of re-selection trigger(s) is important to progress further on sensing and selection windows, it is proposed to agree on it.


Proposal for discussion
· The following (re-)selection triggers are defined
· A packet arrives while there is no valid sidelink resource(s) reserved for transmission of this packet
· FFS definition of valid resources, e.g. unsuitable size
· A HARQ retransmission (either blind or feedback-based) is pending for transmission while resources for this retransmission are not selected
· Collision detection
· The same resource is announced by other UE after resource selection and before the occupancy announcement
· When pre-emption enabled, the same resource is announced by other UE after resource selection and after the occupancy announcement
· FFS
· BWP or resource pool re-configuration

Sensing window definition
With respect to sensing window definition, the following views from contributions are identified:

· Sensing window is N TTIs before the selection event
· Supported by: Ericsson
· Motivation: Sensing window ends before selection event not before reselection trigger
· Sensing window has two parts: the first starts T0 before the resource (re-)selection trigger and ends on instance ‘n’, the second starts n+T1 and ends T2 after the resource (re-)selection trigger, where T2 + T1 is a selected transmission instance
· Supported by: vivo, Intel
· Motivation: take into account reservations made after the resource (re-)selection trigger
· LTE-like
· Supported by: Samsung, Futurewei, MediaTek, ZTE
· No need in sensing window definition
· Supported by: Qualcomm
· Motivation: The map of reserved resources will be continuously updated without need in bounds offered by a window definition

The concrete proposals from companies point to the same direction where the main difference with LTE V2X is that a sensing window may continue after the resource selection trigger ‘n’ so that reservations happened after the trigger may also be taken into account in the resource selection. It is proposed to agree on such a principle by defining reference time instances.


Proposal for discussion
· For Mode-2, a sensing window for a given resource selection instance is defined with respect to a resource (re-)selection trigger time instance ‘n’ 
· The sensing window starts at time instance (n – T0)
· The sensing window ends at the time instance (n + T2) which is determined by nearest future PSCCH transmission at (n + T1+ T2)
· FFS value range for T0 and T2






Sensing window configurability
Although there is no definition yet, companies discuss whether the window can be configured or fixed:
· Configurable sensing window size
· Supported by: Spreadtrum, CATT, TCL, Intel, InterDigital
· Motivation: Different services may require different sensing window
· QoS dependency:
· Supported by: InterDigital, Convida
· Fixed, e.g. 1 second
· Supported by: Futurewei, MediaTek, ZTE, vivo (long-term part)
· Motivation: largest possible reservation is enough

Considering there is no agreed definition of the sensing window, both options are for further discussion.


Proposal for discussion
· Value of Mode-2 sensing window parameter T0 is:
· Option 1: Fixed in specification, FFS value dependency on numerology and/or capability
· Option 2: Configurable, FFS details

Pre-requisite for resource selection
A few companies also discuss whether sensing in the window is a pre-requisite for resource selection or not. Similar to LTE, companies propose that a UE must listen for a period of sensing window before starting resource selection / transmission (Ericsson, TCL). Xiaomi notes, that at least TX TTIs are excluded in this case, however RAN1 should assume a UE has sensed other TTIs in the window. Exceptions may apply, e.g. for power saving purposes or for urgent traffic.
Note, that according to Qualcomm, the sensing window definition is not required. In that case, the minimum sensing duration still needs to be defined in order to guarantee sensing performance.


Proposal for discussion
· Sensing during all sidelink slots in the sensing window is a pre-requisite for resource selection
· FFS slots that are excluded from this rule (e.g., when the UE is transmitting, etc.)

T1 in the selection window definition
Last time a basic selection window definition was agreed, where a parameter T1 was introduced which has a meaning of processing time for sensing and resource selection. There is no agreement yet about its value and whether it is measured in slots, symbols, ms, etc. Companies discuss these aspects as follows:

· T1 is measured in slots
· Supported by: MediaTek, Samsung, ITRI, Ericsson

Further, Ericsson discusses whether the actual start of the window T1 may be smaller than a specified bound T1max and propose to agree on similar assumption as in LTE V2X, so that actual T1 is ≤ T1max depending on UE implementation / decision. Given there is no other opinions, two possibilities are proposed for discussion:


Proposal for discussion
· All time instances in the sensing and resource selection procedures are defined in slots
· The value of T1 is determined as follows:
· Option 1:
· T1 is equal to or smaller than a specified maximum processing time for sensing and resource selection denoted as T1max
· FFS whether T1max is a function of pre-configured parameters, e.g. SCS
· FFS whether T1max may be different for different UEs operating in the same resource pool
· Option 2:
· T1 is a specified maximum processing time for sensing and resource selection
· FFS whether T1 is a function of pre-configured parameters, e.g. SCS
· FFS whether T1 may be different for different UEs operating in the same resource pool

Selection window
Besides the T1 aspect, the definition of the selection window may need to be further clarified. Companies discuss the following additional aspects of the selection window:

· Introduce a scheduling window which is the maximum time interval (TSW) that can be allocated by single SCI transmission
· Supported by: Intel
· Configure T1 and T2 (end of selection window) based on priority
· Supported by: Samsung, Ericsson, Apple
· Actual selection window can be larger than a (pre-)configured value
· Supported by: Ericsson 
· Selection window is limited to less than PDB
· Supported by: Qualcomm
· Selection window should cover initial TX and a ReTX
· Supported by: CATT, InterDigital
· Time gap between the initial TX and the last TX of a TB cannot exceed a HARQ budget
· Supported by: Qualcomm

The aspects mentioned by Qualcomm, Intel, CATT, and InterDigital may be better approached with introduction of a new window which is sliding within the selection window. This window has a size of maximum interval covered by one SCI signalling.


Proposal for discussion
· Introduce definition of a scheduling window as a maximum time interval between the first and the last transmission indicated by one SCI
· Support one of the following
· Alt 1: Selection window size is (pre-)configured per priority of the transmission for which resources are being selected by the UE
· FFS details
· Alt 2 Selection window size is not a function of priority


SCI information for sensing procedure
[bookmark: _Ref17977332]Details of resource indication & Slot Aggregation

It is FFS from last meeting whether slot aggregation is supported. Companies are discussing the slot aggregation:

· Support slot aggregation
· Supported by: Fraunhofer, Qualcomm, Kyocera
· Motivation: Transmission of a large packet
· Support slot bundling, not slot aggregation
· Supported by: CATT
· Support multi-slot transmission
· Supported by: vivo
· Motivation: Transmission of a large packet
· Support pool-specific slot aggregation
· Supported by: Panasonic
· Motivation: Less overhead for AGC, gap
· Note: Intel has similar proposal in PHY structure agenda
· Do not support dynamic slot aggregation
· Supported by: Nokia, Panasonic MediaTek, DOCOMO
· Motivation: More half-duplex; more resource collision; difference to NR Uu
· PSCCH should be transmitted with each PSSCH
· Supported by: Intel
· Motivation: Better performance observed
· In slot aggregation, do not transmit 1st stage SCI in all slots
· Supported by: Fraunhofer, Kyocera
· Do not support non-contiguous slot aggregation
· Supported by: Kyocera
· Multiple slots are non-contiguous
· Supported by: Nokia, DOCOMO, Intel

The views on whether to support slot aggregation are not yet converged. Thus, alternatives are proposed:


Proposal for discussion:
· In sidelink, support transmitting a TB over more than one slot by the following
· The slots are not necessarily contiguous
· TBS for this TB is determined
· Alt. 1: Based on number of PSSCH REs in one slot
· Alt. 2: Based on number of PSSCH REs in more than one slot 
· PSCCH is sent
· Alt. 1: In every slot where PSSCH for this TB is transmitted
· Alt. 2: Only in the first slot where PSSCH for this TB is transmitted
· Alt. 2-1 It is applied to both PSCCH stages
· Alt. 2-2 It is applied to the 1st PSCCH stage only

[bookmark: _Ref17977336]QoS indication
At the last meeting, a working assumption was made that SCI carries a priority indication for the purpose of sensing and resource selection. This meeting companies discuss possible confirmation of the WA and some further details.

· Confirm WA
· Supported by: Samsung, Intel, Sony, LGE, Apple, Panasonic
· Priority is in the 1st stage SCI
· Supported by: Samsung, Apple

It is also reasonable to decide which SCI stage (first or second) is used to carry the priority. The first stage should be used for that purpose since the priority is used for sensing and resource selection procedure, while the first stage is introduced to decouple channel access and demodulation control information.


Proposal for discussion
· Confirm the working assumption from RAN1#98 on priority indication in SCI payload
· The priority indication is carried in the first stage SCI

Other indication
Some other information suggested by companies include the following:
· Time and frequency resource allocation information for all UEs observed by a UE
· Supported by: Sharp
· Motivation: Extend coverage of the sensing procedure
· UE/group ID information
· Supported by: Intel
· Motivation: Exclusion of time resources used by UEs of the same group/link
· TX power:
· Supported by: OPPO
· Motivation: for normalized RSRP calculation
· DMRS of PSSCH
· Supported by: Intel
· Motivation: for SL-RSRP measurement on PSSCH DMRS


Feature lead conclusion

· Discuss other information needed for sensing and resource selection in context of other issues in this AI

Measurements for sensing procedure
L1 SL-RSRP measurement
In RAN1#96, L1 SL-RSRP measurement was agreed for the sensing procedure. It was also agreed to be measured after successful decoding of an SCI. This time, companies are discussing which physical channel can be used for RSRP measurements. Both PSCCH and PSSCH are mentioned.

· L1 SL-RSRP is measured on PSSCH after successful decoding of an associated PSCCH
· Supported by: Spreadtrum, Huawei, ZTE, Samsung, Intel, LGE, Apple, MediaTek, Qualcomm
· Motivation: Should have better accuracy than PSCCH based
· L1 SL-RSRP is measured on PSCCH after successful decoding
· Supported by: vivo, OPPO, Ericsson
· Motivation: Preserve forward compatibility; usage of PSCCH sent before PSSCH for reservation purposes

There is a majority in favor of PSSCH DMRS, thus the following is proposed:


Proposal for discussion
· Support L1 SL-RSRP measured on DMRS of PSSCH after decoding of associated 1st stage SCI

RSSI measurements
At least in case no SCI was decoded for a given resource, companies discuss whether to use other metrics:

· SL-RSSI
· Supported by: Spreadtrum, vivo, ZTE, Samsung, Nokia, Sony, LGE, ITRI, NEC, MediaTek
· Motivation: Sensing when PSCCH is not decoded; ranking of non-excluded resources
· No measurements when SCI was not decoded
· Supported by: Huawei, Ericsson, Intel, Apple, Qualcomm
· Motivation: Not possible to accurately predict other UE traffic w/o SCI detection

Comparing to the last meeting, the number of sources considering not to support other measurements for sensing purposes increased. Moreover, among the proponents of RSSI, only Nokia provides an idea how to utilize the RSSI measurements in NR V2X traffic scenarios. Thus, more discussion is needed in order to support additional measurements:


Proposal for discussion:
· Select one of the following
· Alt. 1 SL-RSSI measurement is supported for sensing and resource selection purposes 
· FFS details
· Alt. 2 NR V2X mode-2 does not support measurements for a resource for the purpose of resource selection when SCI was not decoded for this resource

Resource (re-)selection procedure
The resource (re-)selection procedure includes the following steps
· Step 1: Identification of candidate resources within the resource selection window
· Step 2: Resource selection for (re-)transmission(s) from the identified candidate resources
Resource refinement procedure
Companies consider that the steps 1 and 2 may be repeated before final selection of resources for transmission. This may be needed if a tentatively selected resource is detected to be occupied before the UE send PSCCH with indication of selected resources (subject to processing time T1). Some companies also refer this mechanism as continuous sensing. The more detailed views are collected as follows:

· Allow resource reselection until moment of its announcement
· Supported by: Intel, Xiaomi
· Motivation: avoid known collisions, that is important for aperiodic traffic
· Continuous sensing
· Supported by: OPPO
· Motivation: avoid known collisions, that is important for aperiodic traffic
· Short-term sensing based resource reselection
· Supported by: vivo, CATT, ITRI
· Motivation: avoid known collisions, that is important for aperiodic traffic


Proposal for discussion
· Resource (re-)selection procedure supports continuous 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 starting in a moment ‘m’ cannot be triggered at moment > ‘m - T1’ (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

Step 1 – Details of RSRP thresholds and remaining resource ratio
Step 1 based on RSRP threshold identification was agreed. How the function of TX and RX priority is defined needs to be decided. Companies mostly propose to reuse LTE-like approach where initial RSRP threshold is configured per pair of {tx priority, rx priority} and then may be incremented to achieve a given remaining resource ratio.

· Reconsider remaining ratio and threshold increase from LTE
· Supported by: Lenovo
· Remaining PDB dependency
· Supported by: vivo
· Retransmission index dependency
· Supported by: vivo, TCL
· RSRP adjustment based on TX power
· Supported by: OPPO
· Different thresholds for resources of potential HARQ retransmissions
· Supported by: Ericsson
· RSRP threshold estimation window within the sensing window
· Supported by: Intel
· 3 dB increment
· Supported by: Futurewei
· (pre-)configuration per TX and RX priority pair
· Supported by: LGE, MediaTek
· Communication range dependency
· Supported by: MediaTek
· RSRP threshold increment to achieve sufficient remaining resource ratio
· Supported by: Futurewei, Panasonic, Qualcomm
· Maximum RSRP bound, after which resource identification fails
· Supported by: Qualcomm, Panasonic

With respect to remaining resource ratio, the following views are identified:
· 20% target
· Supported by: Futurewei, Panasonic

It is identified, that some pre-configuration is needed for thresholds to realize dependency on priorities associated with a candidate resource and priority within the UE performing resource selection.
Given the limited discussions on particular numbers of RSRP threshold increment and remaining resource ratio so far, it is proposed that further study is needed on values of these numbers.


Proposal for discussion
· In Step 1, support (pre-)configuration of initial L1 SL-RSRP threshold for a combination of pi - priority indication associated with the resource indicated in SCI and pj - priority of the transmission in the UE selecting resources
· In Step 1, when the ratio of identified candidate resources to the total number of resources in a window for RSRP threshold estimation is less than X%, all configured thresholds are increased by Y dB and the resource identification procedure is repeated
· The RSRP threshold estimation window is
· Option 1: the current resource selection window
· Option 2: a window right before the resource (re-)selection trigger, FFS details
· FFS values X and Y
· In Step 1, support a mechanism to configure different RSRP threshold for resources reserved for potential HARQ feedback based retransmissions comparing to blind retransmissions
· FFS details, e.g. by assigning different priority and/or different threshold values
· FFS how to distinguish feedback-based retransmission resources and blind retransmission resources in the resources selection procedure
· FFS RSRP threshold and/or RSRP measurement adjustment due to sidelink power control
· FFS other conditions to stop RSRP threshold increment

Step 2 – Details of resource selection from the identified candidate resources
Once resources are excluded from the selection window, a selection procedure of resources actually used for transmission should be performed. Companies discuss the following approaches and techniques:

· RSSI based ranking of candidate resources before selection
· Supported by: Nokia
· Random uniform selection from the non-excluded resource set
· Supported by: Ericsson, vivo, Qualcomm (for non-initial TX), Intel (for non-initial TX)
· Random selection with prioritization of earliest candidates for the initial TTI
· Supported by: Intel, Qualcomm
· Change probability of selection for resources with CSI knowledge
· Supported by: Futurewei

Most of the proposals on basic functionality assume randomized access to the non-excluded resources in the selection window, however the details of it are divergent. The basic idea of randomized access is proposed to be agreed as a step forward:


Proposal for discussion
· In Step 2, randomized resource selection from the identified candidate resources in the selection window is supported
· In Step 2, initial transmission is selected randomly with prioritization of earlier in time candidate resources
· FFS detailed mechanism/function
· FFS additional resource classification and/or ranking
· FFS other details

Additional exclusion conditions
Companies also mention the aspect of whether/how to take into account HARQ RTT when selecting resources. Other companies mention mechanisms of resource exclusion for intra-group collision avoidance.

· Ensuring HARQ RTT between selected TTIs by excluding unsuitable slots
· Supported by: Spreadtrum, Samsung, Intel, DOCOMO
· Note from LGE: instead, UE may perform blind ReTX if HARQ RTT is not ensured
· Exclusion of resources/slots used by UEs of the same unicast pair or same group
· Supported by: Intel, Apple

At this moment, it is unclear from discussions whether such mechanisms can be a part of Step 1 or Step 2, e.g. the resources not suitable for feedback-based retransmissions due to insufficient time gap are excluded before achieving the remaining resource ratio X% or after that, as part of actual resource selection. This can be left up to further discussion:


Proposal for discussion
· Support resource (re-)selection procedure that ensures a minimum time gap Z = a + b between two TTIs of a TB where a HARQ feedback for the first TTI is expected
· ‘a’ is defined as part of HARQ feedback procedures as follows: for a PSSCH transmission with its last symbol in slot ‘n’, when the corresponding HARQ feedback is due for transmission, and it is expected to be in slot ‘n+a’ where ‘a’ is the smallest integer larger than or equal to K with the condition that slot ‘n+a’ contains PSFCH resources
· ‘b’ is a PSFCH processing plus PSSCH retransmission preparation time in slots
· FFS exceptions to this rule
· FFS exclusion of resources announced by UEs in a group

[bookmark: _Ref17715927]Pre-emption mechanism
Companies also discuss support of so called pre-emption mechanisms where it should be possible for the highest/higher priority transmissions to get immediate access to resources without collisions with lower priority transmissions.
· The general support of such mechanisms was expressed by many contributions including: Lenovo, vivo, CATT, OPPO, Nokia, Fraunhofer, Intel, Qualcomm, Kyocera, InterDigital, CAICT.
· One company, DOCOMO, does not see motivation for pre-emption mechanisms.
· One company, LGE, highlights that further discussion is necessary with respect to support of the pre-emption mechanism.
· One company, Intel, provides system level evaluation results for pre-emption mechanisms and observes gains when lower priority traffic UEs apply resource reselection when detect collisions with higher priority traffic UEs.
· One company, Panasonic, mention that pre-emption can be realized by the different RSRP threshold setting depending on the combination between "which priority information is going to be sent by Tx UE" and "the resource is reserved by which priority PSCCH".

The proponents mainly discuss pre-emption in context of resource reselection, where a UE may need to trigger reselection of already selected/announced resources if detect collision with a highest priority transmission.


Proposal for discussion
· Support resource pre-emption mechanism(s) for Mode-2
· If enabled, a resource reselection or resource release is triggered in case of collision with resource(s) of a higher priority transmission
· FFS other details

Zoning
RAN1 received an LS from RAN2 [R2-1908306] which asks about support of zoning-based resource pool configuration and selection:

	In addition, RAN2 would like to consult with RAN1 on the following questions about resource pool configuration and selection:
· Whether resource pool configuration based on zone is considered beneficial to support in NR V2X?
· Whether resource pool configuration based on different cast types should be supported by taking into account the configuration of PSFCH resource?
· Whether an NR V2X mode 2 UE can select multiple resource pools on single carrier from RAN1 perspective?



Note, the other questions in this LS are expected to be covered in PHY structure AI.
Companies express their views both as part of Mode-2 resource allocation discussion in agenda 7.2.4.2.2 and as part of draft LS reply documents in agenda 5. Based on review of contributions with respect to zoning, the following opinions identified:
· Support pool configuration based on zone
· Supported by: Fujitsu, TCL, LGE, InterDigital
· Do not support pool configuration based on zone
· Supported by: vivo, MediaTek

There is no clear consensus on introduction of zone based pools. It seems further discussion is necessary in order to provide RAN2 with a material reply. Thus, the following is proposed:


Proposal for discussion
· RAN1 to conclude on one of the following options with respect to location-based Mode-2 resource allocation
· Option 1: Support LTE Rel.14 mechanism for location-based Mode-2 resource allocation, i.e. resource pool may be autonomously selected using TX UE coordinates
· Option 2: Do not introduce mechanisms for location-based Mode-2 resource allocation

Prior Agreements on Resource Allocation
RAN1 98
	Agreements:
· At least for mode 2, The maximum number of SL resources NMAX reserved by one transmission including current transmission is [2 or 3 or 4]
· Aim to select the particular number in RAN1#98
· NMAX is the same regardless of whether HARQ feedback is enabled or disabled

Agreements:
· At least for mode 2,  (Pre-)configuration can limit the maximum number of HARQ (re-)transmissions of a TB
· Up to 32
· FFS the set of values
· FFS signaling details (UE-specific, resource pool specific, QoS specific, etc.)
· If no (pre)configuration, the maximum number is not specified
· Note: this (pre-)configuration information is NOT intended for the Rx UE
Agreements:
· In Mode-2, SCI payload indicates sub-channel(s) and slot(s) used by a UE and/or reserved by a UE for PSSCH (re-)transmission(s) 
· SL minimum resource allocation unit is a slot
· FFS whether when the resource allocation is multiple slots, the slots can be aggregated
· FFS whether in case of multiple slots, the indicated slots are contiguous or not
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
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	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
Conclusion:
· RAN1 to discuss further the following
· Maximum number of blind retransmissions supported for one TB
· Maximum number of reserved blind retransmission
· Maximum number of HARQ feedback-based retransmissions supported for one TB
· Maximum number of reserved HARQ feedback-based retransmission 
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
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	Agreements:
· NR V2X supports an initial transmission of a TB without reservation, based on sensing and resource selection procedure
· NR V2X supports reservation of a sidelink resource for an initial transmission of a TB at least by an SCI associated with a different TB, based on sensing and resource selection procedure
· This functionality can be enabled/disabled by (pre-)configuration
· FFS Standalone PSCCH transmissions for resource reservations are supported in NR V2X
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	Agreements:
· Blind retransmissions of a TB are supported for SL by NR-V2X
· Details are for the WI phase

Agreements:
· NR V2X Mode-2 supports reservation of sidelink resources at least for blind retransmission of a TB
· Whether reservation is supported for initial transmission of a TB is to be discussed in the WI phase
· Whether reservation is supported for potential retransmissions based on HARQ feedback is for the WI phase

Agreements:
· Mode-2 sensing procedure utilizes the following sidelink measurement
· L1 SL-RSRP based on sidelink DMRS when the corresponding SCI is decoded
· FFS whether/which measurement is used if the corresponding SCI is not decoded e.g. SL-RSRP after blind DMRS detection, SL-RSSI

Agreements:
In the context of Mode-2(d), NR V2X supports the following functionality:
· A UE informs gNB about group members and gNB provides individual resource pool configuration and/or individual resource configuration through the same UE to each group member UE within the same group. It does not require connection between member UE and gNB
· The UE cannot modify the configuration provided by gNB
· Higher layer signaling is to be used to provide the configuration. No physical layer signaling is used
· FFS if one or both options are supported (i.e. resource pool configuration(s) or resource configuration)
· FFS which functionality defined as a part of Mode-2 is applicable for this feature
· This functionality is up to UE capability(ies)
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	Agreements:
· Mode-2 supports the sensing and resource (re)-selection procedures according to the previously agreed definitions. 
· FFS resource granularity for sensing & resource (re)-selection, e.g., PRB(s), slots, resource patterns (when applicable), etc.
· FFS detailed conditions when these procedures can apply

Agreements:
· For the purpose of performance evaluation for Mode-2(c), the following Mode-2(c) transmission pattern selection is used when a UE is configured with a pool of patterns:
· Sensing based pattern selection (e.g. UE selects unused pattern based on sensing results) 
· Additional information to assist pattern selection is not precluded, e.g., by using UE geographical location information 

Agreements:
· Sub-channel based resource allocation is supported for PSSCH
· FFS details for sub-channels
· FFS other use cases for sub-channel (e.g., measurement, interaction with PSCCH, etc.)

Agreements:
· SCI decoding applied during sensing procedure provides at least information on sidelink resources indicated by the UE transmitting the SCI 

Agreements:
· At least for the purpose of evaluation, in Mode-2(d), at least for group operation, a member UE transmits on resources configured by another UE (S-UE) within the same group
· High layer signaling is assumed between S-UE and a member UE
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	Agreements:
· Sensing procedure is defined as SCI decoding from other UEs and/or sidelink measurements
· FFS information extracted from SCI decoding
· FFS sidelink measurements used
· FFS UE behavior and timescale of sensing procedure
· Note: It is up to further discussion whether SFCI is to be used in sensing procedure
· Note: Sensing procedure can be discussed in the context of other modes
· Resource (re)-selection procedure uses results of sensing procedure to determine resource(s) for sidelink transmission
· FFS timescale and conditions for resource selection or re-selection
· FFS resource selection / re-selection details for PSCCH and PSSCH transmissions
· FFS details for PSFCH (e.g. whether resource (re)-selection procedure based on sensing is used or there is a dependency/association b/w PSCCH/PSSCH and PSFCH resource)
· FFS impact of sidelink QoS attributes on resource selection / re-selection procedure
· For Mode-2(a), the following schemes for resource selection are evaluated, including
· Semi-persistent scheme: resource(s) are selected for multiple transmissions of different TBs 
· Dynamic scheme: resource(s) are selected for each TB transmission

Agreements:
· Mode-2(b) to be studied as a functionality that can be a part of Mode-2(a)(c)(d) operation, when one UE assists sidelink resource selection for other UE(s)
· Note: Mode-2(b) is not supported/studied as a standalone sidelink resource allocation mode

Agreements:
· For out of coverage operation, Mode-2(c) assumes (pre)-configuration of single or multiple sidelink transmission patterns (patterns are defined on each sidelink resource pool).
· For in-coverage operation, Mode-2(c) assumes that gNB configuration indicates single or multiple sidelink transmission patterns (patterns are defined on each sidelink resource pool)
· FFS pattern design in time and frequency for periodic and aperiodic traffic
· If single pattern is configured to transmitting UE there is no sensing procedure executed by UE
· If multiple patterns are configured to transmitting UE there is a possibility of sensing procedure executed by UE
· Pattern is defined as follows
· Size of the resource in time and frequency
· Position(s) of the resource in time and frequency
· Number of resources
· FFS pattern selection procedure by UE

Agreements:
· For Mode-2(d) operation, further study the following potential radio-layer procedures including at least the following
· Procedures to become/serve as a scheduling UE for in-coverage and out-of-coverage scenarios
· The following options are identified for further study:
· Scheduling UE is configured by gNB
· Application layer or pre-configuration selects scheduling UE
· Receiver UE schedules transmissions of the transmitter UE during the session
· Scheduling UE is decided by multiple UEs including the one that is finally selected
· UE may autonomously decide to serve as a scheduling UE (self-nomination) / offer scheduling UE functions

Agreements:
· Initialization of Mode-2(d) operation is FFS
· For Mode-2(d) operation, further study the following potential radio-layer procedures including at least the following
· Procedure to determine a set of sidelink resources a scheduling UE can use for scheduling of other UEs
· The following options are identified:
· Based on sensing procedure by scheduling UE
·  Configured by gNB if scheduling UE is in-coverage
·  Pre-configured if scheduling UE is out of coverage
· Transmitting UE provides information about sidelink resources to scheduling UE
· FFS behavior/algorithm of scheduling UE 
· Behavior of scheduling UE to signal scheduling decisions for transmission/reception of other UEs
· The following options are identified:
· Physical layer signaling
· Higher layer signaling
· UE behavior to (re)-select scheduling UE(s)
· UE behavior to associate to scheduling UE(s)
· UE behavior when scheduling UE stop scheduling
· Resource management to address collision/interference and half-duplex issues b/w UEs scheduled by different scheduling UEs
· Relationship between scheduling UE and UE groups from upper layer perspective
· Whether UEs from the same upper layer group are served by the same scheduling UE
· Resources used for communication before UE is associated with a scheduling UE
· Procedures to switch between Mode-2(d) from/to other sub-modes
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	Agreements:
· Sidelink sensing and resource selection procedures are studied for Mode-2(a)
· The following techniques are studied to identify occupied sidelink resources
· decoding of sidelink control channel transmissions
· sidelink measurements
· detection of sidelink transmissions
· other options are not precluded, including combination of the above options
· The following aspects are studied for sidelink resource selection
· how a UE selects resource for PSCCH and PSSCH transmission (or other sidelink physical channel/signal, if it is introduced)
· which information is used by UE for resource selection procedure

Agreements:
· The following aspects about assistance information are studied for Mode 2(b)
· Which assistance information is used and how it is acquired
· Which UE sends assistance information
· How to deliver assistance information, including physical channel and UE behavior
· How assistance information is taken into account in determination of sidelink resource for transmission
· RAN1 to further study whether some or all of Mode-2(b) functionality is a part of Mode-2(a)(c)(d)

Agreements:
· The following aspects are studied for Mode 2(c)
· How to assign resource(s) for UE sidelink transmission to mitigate collisions and half-duplex impacts
· Whether any sensing or resource selection procedure is used on top of configured grant(s)
· Whether and how to use any granted but unused resources
· How to adapt to traffic variation
· How it is different from Mode-1 operation for in-coverage scenario
· How it is different from Mode-2(a), when Mode-2(a) uses dedicated resource pool with dedicated sidelink resource pool configuration
· Whether and how this mode operates out of network coverage
· RAN1 to further study whether some or all of Mode-2(c) functionality is a part of Mode-2(a)(b)(d)

Agreements:
· The following aspects are studied for Mode 2(d)
· In which use cases/scenarios this mode is applicable
· What is the overall architecture for Mode-2(d) operation
· How to decide which UE schedules which other UE(s) and how to maintain this relationship
· What is the procedure of UE(s) when the scheduling UE disappears
· What is the scheduling UE behavior and signaling mechanism to schedule sidelink resources for transmission/reception for other UEs
· Which resources can be used to schedule other UEs 
· Inter- and intra-UE collision handling and sidelink resource allocation mechanisms across groups 
· RAN1 to further study whether or not some or all of the above aspects are applicable to 2(b)




RAN1 94
	Agreements:
· At least two sidelink resource allocation modes are defined for NR-V2X sidelink communication
· Mode 1: Base station schedules sidelink resource(s) to be used by UE for sidelink transmission(s)
· Mode 2: UE determines (i.e. base station does not schedule) sidelink transmission resource(s) within sidelink resources configured by base station/network or pre-configured sidelink resources
	Notes:
· eNB control of NR sidelink and gNB control of LTE sidelink resources will be separately considered in corresponding agenda items. 
· Mode-2 definition covers potential sidelink radio-layer functionality or resource allocation sub-modes (subject to further refinement including merging of some or all of them) where
a) UE autonomously selects sidelink resource for transmission
b) UE assists sidelink resource selection for other UE(s)
c) UE is configured with NR configured grant (type-1 like) for sidelink transmission
d) UE schedules sidelink transmissions of other UEs
· RAN1 to continue study details of resource allocation modes for NR-V2X sidelink communication




References & Companies Proposals for RAN1#98
[1] R1-1910007	Spreadtrum Communications	Discussion on NR sidelink Mode 2 resource allocation
Observation 1: If the resource selection range for each transmission of a TB is set too large, there may be no resources for the later retransmissions.
Proposal 1: A configurable sensing window size should be supported.
Proposal 2: Support the L1 SL-RSRP measurement over DMRS of PSSCH in NR V2X.
Proposal 3: The impact of QoS attributes on RSRP threshold should be discussed in NR V2X. 
Proposal 4: The priority of PSSCH containing CSI only should be discussed in NR V2X.
Proposal 5: RSSI measurement should be supported at least for periodic transmissions in NR V2X.
Proposal 6: Discuss how to solve the SCI missing for aperiodic transmissions.
Proposal 7: Standalone PSCCH transmission for resource reservation is not supported.
Proposal 8: The maximum number of SL resources NMAX is 2 should be supported in NR V2X.
Proposal 9: For feedback-based HARQ retransmission resource selection, a HARQ feedback time interval should be considered.
Proposal 10: Further discuss the resource selection range for each transmission of a TB in sidelink resource reservations for blind retransmissions and feedback-based HARQ retransmissions.
Proposal 11: Blind retransmission and HARQ retransmission should be distinguishable at RX UE side.
Proposal 12: Discuss whether blind retransmission supports HARQ feedback.

[2] R1-1910056	Huawei, HiSilicon	Sidelink resource allocation mode 2 for NR V2X
Proposal 1: The maximum number of reserved retransmissions (whether blind or HARQ feedback based) for one TB is NMAX = 4
Proposal 2: Standalone PSCCH carrying reservation for initial transmission or retransmission of a TB is not supported in NR V2X mode 2.
· An initial transmission using a single sub-channel PSCCH+PSSCH reserving resources for retransmission(s) of the same TB with a larger number of sub-channels is not supported in NR V2X mode 2.
Proposal 3: The reservation of blind retransmissions of a TB is transmitted along with the initial transmission of the corresponding TB.
Proposal 4: At least for unicast where HARQ feedback is enabled, a UE should be able to terminate a reserved retransmission early based on ACK received from Rx UE.
Proposal 5: Option 1 of sidelink resource reservations for blind retransmissions is supported:
· A transmission can reserve resources for none, one, or more than one blind retransmission
Proposal 6: Based on the results of sensing, UE should be able to perform a one-shot resource (re)-selection for initial transmission and all (blind) retransmissions to be reserved for a given TB. 
Proposal 7: (Pre)-configured resources (e.g. TFRPs) should be supported for mode 2 SL resource allocation in order to meet the latency and reliability requirements of NR V2X advanced use cases. 
Proposal 8: For Mode 2 sensing and resource selection procedure, SL-RSRP measurement is based on PSSCH DMRS. SL-RSSI measurement for sensing and resource selection is not supported.
Proposal 9: For reservation of sidelink resources for transmissions of different TBs, the following information should be indicated in first-stage SCI:
1) A reservation period (RSVP) if different to the TFRP periodicity
2) Information indicating the reservation being one of the following types:
a) Long-term reservation similar to LTE V2X reservation
b) No resource reservation for a different TB
c) Reservation of a fixed number of resources for different TBs. 
Proposal 10: For reservation of sidelink resources for retransmission of the same TB, the following information should be indicated in the first-stage SCI:
1) Whether the reserved retransmission is a blind retransmission or a HARQ feedback based retransmission
2) The number of retransmission resources reserved (including the current transmission)
3) TFRP index among the pool of (pre)configured TFRPs. 
Proposal 11: Resource (re)selection procedure should adjust the QoS priorities for SL-RSRP threshold determination according to different reservation mechanisms: 
· Priority associated with the reservation of HARQ-feedback based retransmission < Priority associated with the reservation of blind retransmissions 
· Priority associated with the LTEV-like long-term reservation < Priority associated with reservation of resources for a fixed number of TBs 
Observation 1: (Pre-)configured TFRPs inherently support blind retransmissions of a TB.

[3] R1-1910136	Fujitsu	Dynamic Resource Selection for NR Sidelink
Observation-1: A packet delivered by RLC can be segmented into multiple TBs with the same size, and sequentially delivered by PHY in TDM manner. The channel resource dedicated for the first TB can be either (pre-)configured/determined with a periodic occasion or autonomously selected, while the channel resources for the remained TBs can be reserved by SCI associated with the previous TB.
Observation-2: The resource dedicated for the retransmission TB can be either autonomously selected based on sensing and resource selection procedure, or reserved by SCI associated with different TB, depending on the status of reception within the group.
Observation-3: the TFRP mode-2 scheme jointly with distance based HARQ feedback can offer the very reliable performance in terms of PRR and latency.
Observation-4: If the same zoneConfig is applied in NR-V2X, the location information from Tx UEs can be acquired relying on either the explicit manner or the implicit manner.
Observation-5: The Zone-ID configured for resource pool can assist to improve the resolution of Zone-ID configured for Tx UE location.
Observation-6: Without the Zone-ID associated with resource pool, the resolution of Zone-ID configured for Tx UE location indication is poor.
Observation-7: Changing the source Layer-2 ID and the source IP address over time does not impact RRC based location indication.
Observation-8: Within the communication range, UEs are able to exchange the information in terms of Zone-IDs and associated RMTs.
Proposal-1: The resource dedicated for the retransmission TB is either autonomously selected based on sensing and resource selection procedure, or reserved by a SCI associated with different TB. Standalone PSCCH transmission for resource reservations is not necessary.
Proposal-2: In NR-V2X, the total number of zones configured with respect to longitude and configured with respect to latitude should be increase to at least 8, resulting in 64 zones to form a ZB.
Proposal-3: The parameters associated with resource pool and the parameters associated with Tx UE location should be separately configured as listed in table, in order to ensure the flexibility of Zone-ID uses in different applications.
Proposal-4: Tx UE location is exchanged over PSSCH and stored in location table with RRC parameters; locationCoordinate, locationSourceId, and locationNmax.
Proposal-5: Tx UE selects the resources based on the associated Zone-ID, Tx UE source ID and location update timing, to avoid the resource collision in mode-2.

[4] R1-1910146	Lenovo, Motorola Mobility	Discussion on resource allocation for NR sidelink Mode 2
Proposal 1: Reuse LTE-V2X long term sensing mechanism in NR V2X
Proposal 2: If random selection step cannot avoid the collision effectively, considering short term sensing mechanism in NR V2X.
Proposal 3: For long term sensing, reconsidering reporting ratio and maximum number of increasing PSSCH-RSRP threshold for the traffic with lower latency requirement in NR V2X
Proposal 4: Reservation/pre-emption indication needs to be designed if short term sensing is introduced.
Proposal 5: RAN1 could further study about the reliability issue arising due to half duplex constraint 
Proposal 6: Support Chain reservation and indication method in NR V2X.
Proposal 7: Discuss enhancement mechanisms to improve utilization efficiency of reserved resource and conditional resource reservation mechanism.

[5] R1-1910213 (R1-1911420)	vivo	Discussion on mode 2 resource allocation mechanism
Observation 1: The performance of average PRR with resource reservation for the initial transmission is better than that without reservation for the initial transmission.
Observation 2: The delay between the resource reservation signaling and the initial transmission of a TB is not a big issue, as long as the delay is within the packet latency budget.
Observation 3: The zone-based resource pool configuration is not beneficial for NR V2X.
Observation 4: Multi-slot scheduling is beneficial for the following cases: 
-		A large size of TB spans multiple slots;
-		Transmissions/repetitions of a TB occupy multiple slots.

Proposal 1: Support resource reservation for an initial transmission of a TB by SCI associated with this TB transmission.
Proposal 2: Standalone SCI/PSCCH is preferred to reserve resource for an initial transmission of a TB.
Proposal 3: The maximum number of SL resources reserved by one transmission including current transmission is four, i.e., NMAX=4.
Proposal 4: The maximum number of HARQ (re-)transmission of a TB could be (pre-)configured in a QoS specific manner.
Proposal 5: The reserved resource should be indicated in SCI.
Proposal 6: Resource reservation period should be indicated in the 1st stage SCI for periodic resource reservation.
Proposal 7: One single indication of frequency domain resources to reserve resources for multiple transmissions should be defined in SCI.
Proposal 8: L1-RSRP measurement should be performed on PSCCH DMRS in NR V2X.
Proposal 9: Sidelink RSSI measurement should be introduced for sensing operation in NR V2X.
Proposal 10: Sensing window should be defined in which UE performs sensing measurement.
Proposal 11: A long term sensing window is defined as a time duration before the time instant of the resource (re-)selection trigger.
Proposal 12: A short term sensing window is defined as a time duration after the time instant of the resource (re-)selection trigger and before the packet delay budget.
Proposal 13: When the reserved resource(s) cannot satisfy the QoS requirement of the arriving packet, the short term sensing is triggered.
Proposal 14: Fixed sensing window size similarly as LTE should be used for long term sensing window.
Proposal 15: Flexible sensing window size depending on packet latency budget should be used for the short term sensing window.
Proposal 16: Parameter(s) other than priority level of the packet, e.g. the remaining time delay and HARQ re-transmission number, could be considered in the resource exclusion procedure.
-	The parameter(s) could be used for RSRP threshold determination.
Proposal 17: Transmission types, including unicast, groupcast and broadcast, should be taken into consideration for sensing procedure. e.g., different priorities are mapped to different transmission types.
Proposal 18: Random resource selection from the non-excluded resource in the resource selection window should be supported.
Proposal 19: Support resource pre-emption operation in mode-2 via reservation signaling. 
-	Pre-emption operation is at least based on priority information sensed from SCI decoding.
-	Pre-emption mechanism allows UE to select resource without weighting estimated RSRP/RSSI on the resources in the resource selection window.
-	FFS relation between RSRP/RSSI based resource exclusion/selection procedure and pre-emption procedure.
Proposal 20: RAN1 to specify resource re-selection trigger to allow the pre-empted UE to perform resource re-selection.
Proposal 21: The priority indication in SCI should be derived based on the packet latency information, for example: 
-	The packet delay budget, or
-	The remaining time of the delay budget, or 
-	The counter representing the number of reserved resources preempted by other UEs.
Proposal 22: zone based resource pool configuration is not supported in NR SL.
Proposal 23: Multi-slot scheduling should be supported in NR V2X.

[6] R1-1910279	ZTE, Sanechips	Mode 2 resource allocation schemes on sidelink
Proposal 1: In sensing procedure, SL-RSRP should be measured according to the DMRS of PSSCH
Proposal 2: SL-RSSI should be used for determining candidate resources set.
Proposal 3: The candidate resources set should be reported to higher layer to select the actual resource for sidelink transmission.
Proposal 4: A fixed length of the sensing window is adopted for NR V2X, such as 1s.
Proposal 5: Maximum number of HARQ (re-)transmissions of a TB can be configured based on QoS
Proposal 6: Support configuring the maximum number of HARQ (re-)transmissions of a TB through resource pool specific and QoS specific signaling
Proposal 7: For both the receiver UE(s) and other UE(s), the HARQ Feedback information cannot be used for resource selection from the resource(s) of feedback-based PSSCH retransmissions of the transmitting UE.
Proposal 8: An initial transmission of a TB can be reserved by a fixed-size channel which contains both 1st SCI and 2nd SCI.
Proposal 9: A UE needs to distinguish whether or not the current PSCCH/PSSCH is a fixed size channel used for the reservation of an initial TB
Proposal 10: We suggest that the maximum number of SL resources NMAX reserved by one transmission including current transmission is 2.

[7] R1-1910329	CATT	Discussion on resource allocation mechanism for sidelink Mode 2 in NR V2X
Proposal 1: The duration of the long-term sensing window in NR-V2X should be configurable according to the supported V2X service types in the current scenario.
Proposal 2: In the long-term sensing of NR-V2X, the S-RSRP with the successful decoding SA can be used as the measurement of the resource occupation with TX-RX S-RSRP thresholds with priorities. 
Proposal 3: In the long-term sensing of NR-V2X, RSSI measurement should consider the service types in the scenario:
· 100% aperiodic services scenario: RSSI measurement is not considered in NR-V2X;
Proposal 4: Based on the sensing results in short-term sensing window, in the above conditions, the resource re-selection of the initial transmission and retransmissions in the Resource Selection Window for the TB should be triggered.
Proposal 5: For the 100% aperiodic services scenario, the resource reservation interval in SCI and skipped subframe scheme is not suitable for the resource exclusion in the resource selection window. For the 100% period and mixed services scenarios, the resource exclusion scheme in LTE-V2X can be reused in NR-V2X.
Observation 1: The difference of the PRR performance among the four retransmission reservation is not obvious with the aperiodic services in highway scenarios.
Proposal 6: The overhead of the indications of the time-frequency resources in SCI can be decreased for the 100% aperiodic services. The impact of the different retransmission reservation schemes in other scenarios should be studied further.
Proposal 7: For the aperiodic services in highway scenarios with UE speed at 140 km/h and 70km/h, the maximum number of HARQ transmission should be set at 4. 
Proposal 8: If the 6500 Bytes packet cannot be transmitted in a single slot within the allocated bandwidth, the slot bundling scheme should be supported but not the slot aggregation scheme.  The SCI should indicate the number of slots for slot bundling.   
Proposal 9: The resource re-selection scheme should be studied further with the above triggering conditions. 
Proposal 10: The counter-based resource reselection should be further studied and evaluated.
Proposal 11: The pre-emption scheme can be provided with the resource reselection scheme based on the NR V2X QoS parameter. The detailed scheme should be FFS and evaluated.
Proposal 12: To solve the hidden node problem of the sensing-based resource selection scheme, the tradeoff between the overhead of the assistance information and the reliability performance need to be FFS.

[8] R1-1910379	OPPO	Discussions on resource reservation, sensing and selection in Mode 2
Proposal 1: It is recommended the maximum number of SL resources that can be reserved by one transmission including the current transmission is 2.
Proposal 2: It is recommended the set of values to be [4, 8, 12] that can be (pre-)configured and this should be resource-pool specific.
Proposal 3: It is suggested to reuse as much as possible the existing LTE-V2X (mode 4) resource sensing and (re)selection mechanism used for NR-V2X, but still making necessary adjustments/enhancements due to new features introduced in Rel-16 (e.g. open-loop power control) or small features that brings significant performance improvement.
Observation 1: No additional latency delay for transmitting PSCCH in advance of its associated PSSCH.
Observation 2: In the extreme case of short packet latency and no available PSCCH resources before PSSCH, the performance would fallback to be the same as the case when PSCCH and PSSCH are transmitted together in same slot, not worse.
Proposal 4: Standalone PSCCH transmission should be supported as it provides less Tx collision probability than sending PSCCH/PSSCH together.
Proposal 5: PSCCH-RSRP measurement should be supported to determine availability of an indicated/reserved PSSCH resource.
· FFS if PSSCH-RSRP measurement is needed to aid determination of availability of PSSCH resource for re-Tx.
Observation 3: From the evaluation results, the basic vanilla scheme of resource reservation for initial transmission can already provide significant PRR performance gain over the LTE SA decoding and resource reservation mechanism in both highway and urban scenarios for aperiodic traffic.
Observation 4: For a more advanced resource reservation for initial-Tx scheme that combines with short-term continuous sensing, an additional 16% PRR performance gain is observed for aperiodic traffic. At the same time, it provides a comparable performance to the LTE SA decoding scheme for the periodic traffic.
Proposal 6: Based on evaluation results showing significant performance gains in both highway urban scenarios, resource reservation for an initial transmission of a data TB should be supported at least for aperiodic traffic, based on sensing and resource selection procedure.
Proposal 7: Based on further evaluation results, short-term continuous sensing should be additionally supported in NR V2X at least for aperiodic traffic.
Proposal 8: TX power level should be indicated to in SCI.
Proposal 9: Sensing enhancement: RSRP_threshold should be adjusted based on the indicated Tx power level to avoid selecting the same resource and cause Tx collision.
Proposal 10: Resource selection / exclusion enhancement: Avoid selecting resources with a large difference between target Tx power and measured RSRP of adjacent resources, or Tx-UE should select resource(s) that are adjacent to resources with similar power to avoid creating interference.
Proposal 11: Enhancement to mode 2(a) to incorporate resource pre-emption by reservation as part of sensing and resource selection procedure would help to secure SL resources for transmitting higher priority messages and to improve utilization of SL resources.
Proposal 12: When a reserved SL resource(s) is pre-empted by another UE, the affected UE should re-select a different SL resource(s) if the pre-emption is detected for another higher priority transmission.

[9] R1-1910411	TCL Communication Ltd.	Resource allocation for NR sidelink Mode 2
Proposal 1: Sidelink resources reserved through the sensing procedure cannot be reserved earlier than the longest sensing window, at least for the case of dynamic scheduling.
Proposal 2: Sidelink sensing window duration is a minimum requirement, and can be (pre)configured based on traffic and device requirements.
Proposal 3: The maximum number of SL resources NMAX reserved by one transmission including current transmission is 4
Proposal 4: In the case of multiple retransmission booking, the SLRSRP thresholds used to consider a resource as candidate are also defined based on the retransmission index and the type of retransmission.
Proposal 5: NR V2X Mode-2 HARQ-feedback based retransmissions supports, at least in some cases, monitoring the feedback of other users.
Proposal 6: NR V2X Mode-2 HARQ-feedback based retransmissions supports that retransmissions resources that are not used due to successful reception are released and available for other users.
Proposal 7: At least for Mode 2, NR Sidelink supports that resource pool configurations are based on zoning, e.g. similar to LTE Zone ID.
Proposal 8: NR V2X Mode-2 supports pre-emption mechanism. FFS: details, including overhead limitation and monitoring burden.
Proposal 9: To reduce signaling, in a pre-emption context, reservation SCI can serve both as a reservation indication intended to all UEs and as a pre-emption indication for UEs whose prior reserved resource overlaps totally or partially with the transmitted reservation SCI.
[10] R1-1910471	Samsung	On Resource Allocation for NR V2X Mode 2

Proposal 1: Reuse the time interval setting for resource selection window as in LTE Mode 4 with the following modifications:
· 

 and  are measured in slots for time duration corresponding SCS and are up to UE implementation.
· Lower bound of T2 are provided by higher layer for priority of TX UE.
Proposal 2: Reuse the definition of a unit of resource for sensing and resource selection as in LTE Mode 4 as follows:
· 






A candidate single-slot resource for PSSCH transmission  is defined as a set of  contiguous sub-channels with sub-channel x+j in slot  where. The UE shall assume that any set of  contiguous sub-channels included in the corresponding PSSCH resource pool within the time interval  corresponds to one candidate single-slot resource. The total number of the candidate single-slot resources is denoted by.
Proposal 3: LTE Mode 4 sensing is baseline for NR mode 2 sensing.
· Sensing window is defined as a time interval of [n-T0, n-1] where SCI decoding from other UEs and SL measurements are performed.
· FFS T0 values.
· Discuss further whether additional sensing window needs to be introduced or not.
Proposal 4: In Step 1 for resource (re-)selection procedure, L1 SL-RSRP is measured by PSSCH DMRS and SL-RSSI is supported.
Proposal 5: When HARQ is enabled, resource selection procedure should guarantee a sufficient timing gap for different transmission opportunities considering the configured periodicity of PSFCH resource (N) and PSSCH-to-HARQ feedback timing (K).
Proposal 6: If HARQ feedback is disabled, blind retransmission can be enabled.
Proposal 7: Joint operation of blind retransmission and feedback-based retransmission is not supported in resource (re-)selection procedure.
Proposal 8: The maximum number of SL resources NMAX reserved by one transmission including current transmission is 2.
Proposal 9: 1st stage SCI includes the following bit fields for resource allocation:
· Frequency resource location for initial transmission and retransmission  
· Time gap between initial transmission and retransmission
· Priority of a sidelink transmission (confirm working assumption in RAN1#98)
· Resource reservation
Proposal 10: Stand-alone PSCCH transmission for resource reservation is not supported.

[11] R1-1910514	Nokia, Nokia Shanghai Bell	Discussion of Resource allocation for sidelink - Mode 2
Proposal 1: Support SCI format with resource reservation information (SCI-R conveyed in the 1st-stage SCI) to assist resource allocation for periodic and aperiodic packets. 
Proposal 2: For aperiodic packet, support standalone PSCCH with resource reservation information (the 1st-stage SCI) transmitted ahead of the associated PSSCH (in different TTIs) to announce its resource reservation for collision avoidance and/or preemption. 
Proposal 3: In the second step of the resource (re)selection procedure, a UE ranks the remaining resources as per the energy measurement results (e.g. S-RSSI) and selects resources with the least energy measurements. 
Proposal 4: Discuss the solution to mitigate the impact of aperiodic packets on the sidelink channel measurement and UE resource selection. S-RSSI measurement based on DMRS could be considered.
Proposal 5: For coexistence of both periodic and aperiodic packets in a resource pool, all UEs perform both long-term sensing on periodic packets and short-term sensing on aperiodic packets all the time.
Proposal 6: Consider specifying the maximum number of SL resources NMAX reserved by one transmission including current transmission as 2 to realize chain resource reservation, which consumes less control signaling bits at the cost of system level performance.  
Proposal 7: Slot aggregation is not supported. 
Proposal 8: In case of multiple slots, the indicated slots are not contiguous.
Observation 1: Aperiodic packets have large negative impact on the S-RSSI measurement and associated resource selection by the UE.

[12] R1-1910534	Ericsson	Resource allocation for Mode-2 transmissions
Observation 1	It is expected that the accuracy of RSRP measured on PSSCH-DMRS be higher than that of RSRP measured on PSCCH-DMRS.
Observation 2	Performing RSRP measurements on PSSCH-DMRS may create a backward compatibility problem for future releases.
Observation 3	Combination of HARQ-based and blind retransmissions will require additional specification efforts.

Proposal 1	NR Mode-2 supports that the first transmission of a TB uses a single sub-channel, regardless of TB size.
•	PSCCH reserves a resource for a retransmission of the same TB.
•	PSSCH may not be self-decodable, depending on TBS and other parameters (e.g., MCS).
•	Subsequent retransmissions of the same TB may use a different number of sub-channels.
Proposal 2	The sensing procedure extracts QoS parameters from the decoded SCI.
Proposal 3	For sensing purposes, RSRP measurements on PSCCH-DMRS are used.
Proposal 4	The use of measurements without the corresponding decoded information (e.g., carried in SCI) is not supported.
Proposal 5	The sensing window is defined as the N TTIs preceding the time of resource selection. The value of N is equal to the longest reservation that can be signaled in SCI.
Proposal 6	Sensing during all TTIs in the sensing window is a pre-requisite for resource selection. FFS TTIs that are excluded from this rule (e.g., when the UE is transmitting, etc.).
Proposal 7	In Step 1, different SL-RSRP thresholds are defined for resources reserved for HARQ-based retransmissions compared to other resources.
Proposal 8	In Step 2, the resource(s) are selected uniformly at random from the identified candidate resources.
Proposal 9	The UE selects the size of the selection window Tw ≥ Twmin, where Twmin is (pre-)configured for each priority value and for initial reservations.
Proposal 10	The selection window parameters are measured in terms of slots.
Proposal 11	Every SCI associated with a PSSCH:
•	Schedules the PSCCH transmission in the current slot.
•	Reserves up to one resource for the next transmission of the same TB. The LTE SCI1 signalling is reused.
•	Reserves up to one resource for a future transmission (e.g., of a different TB). Slot gap, bandwidth, and starting sub-channel are selected with full flexibility.
The use of the reservations within the (pre-)configured restrictions is up to UE implementation.
Proposal 12	For mode 2, the maximum (pre-)configurable number of HARQ (re-)transmissions of a TB can take any value from 1 to 32.
Proposal 13	The values for the maximum number of HARQ (re-)transmissions per TB are (pre-)configurable for each PHY priority value and for multiple CBR ranges.
Proposal 14	One bit in SCI indicates whether the first transmission of a TB is constrained to a single sub-channel.
Proposal 15	Combination of HARQ-based and blind retransmissions for the transmissions of the same TB is not supported.

[13] R1-1910556	Fraunhofer HHI, Fraunhofer IIS	Resource Allocation for Mode 2 NR V2X
Observation 1: In the LTE V2X selection procedure, a UE intending to transmit low priority transmissions is provided with a SL-RSRP threshold to select resources that can either deprive other high priority transmissions of an unoccupied resource, or even cause collisions to a UE with an ongoing high priority transmission.
Observation 2: The increase of the SL RSRP threshold results in the aggregation of resources with varying occupancy levels, of which some resources may be of a lower quality than what the transmitting UE requires.
Observation 3: UEs carrying out sensing can share their sensing results to neighbouring UEs to enable better resource allocation.

Proposal 1: For the resource reservation for blind retransmissions, we support option 1, where the initial transmission can reserve resources for none, one or more than one blind retransmission.
Proposal 2: We propose to support the pre-emptive reservation of resources for high priority transmissions.
Proposal 3: We propose to define the following procedures for the implementation of the pre-emptive reservation of resources:
· A UE will reserve more than one resource in order to resolve any resource conflict that may arise.
· A UE will carry out short-term sensing on the given time slot in order to select the available resource.
Proposal 4: We propose to carry out (re-)selection and exclusion of resources by incorporating the following procedures:
· Introduce QoS parameters in the selection of SL-RSRP thresholds,
· A range or a set of thresholds are to be used to cater to different QoS requirements,
· Classification of resources selected based on the measured SL-RSRP values.
Proposal 5: We propose that assistance information in the form of reports containing the congestion and occupancy status of resources as well as information regarding link characteristics can be shared between UEs.
Proposal 6: Support slot aggregation for Mode 2 NR V2X.
Proposal 7: We propose to use the 2-stage SCI design for implementing slot aggregation, with the following features:
· First stage SCI is transmitted in the first aggregated slot, and
· Second stage SCI is transmitted in every aggregated slot, pointing to the data in the given time slot.
Proposal 8: We propose to support that the gNB provides a (pre-)configuration of resources, exclusive to a group, to the member UEs while in-coverage to be utilized when the group moves into Mode 2.
Proposal 9: We propose to support that the gNB provides a (pre-)configuration of resources for a group when it moves in-coverage of a gNB, even if it was formed out-of-coverage of the gNB.

[14] R1-1910650	Intel Corporation	Resource allocation mode-2 for NR V2X sidelink communication
Proposal 1
· For transmission of a given TB in Mode-2, maximum number of resources () indicated by SCI is configured from the set {2, 3, 4}
Proposal 2
· Maximum number of retransmissions per HARQ process is pre-configured per QoS and CBR levels
Proposal 3
· Configure minimum number NMIN of retransmissions for groupcast communication operating with NACK only feedback (NMIN ≥ 2)
Proposal 4
· Each TB of a given HARQ process can be transmitted  times, M is determined by TX UE implementation and can exceed configured value of 
· Each SCI transmission points to resources, where  is determined by TX UE for each HARQ process or for each SCI transmission
· here,  denotes PSCCH/PSSCH resources allocated in the past,  indicates PSCCH/PSSCH reserved/scheduled in the future , 
· SCI indicates offset to NP resources in the past and NF resources in future relative to the slot used for SCI transmission
· N resources indicated by SCI are signalled in scheduling window , where , where  is configured or predefined duration of scheduling window
· When , HARQ process for a given TB is considered completed
Proposal 5
· Similar to LTE design, number of remaining semi-persistent transmissions for a given semi-persistent process is not indicated by TX UE
· UE performing resource reselection assumes that TX UE has reserved infinite number of periodic sidelink resources for a given semi-persistent process
Proposal 6
· Confirm working assumption that “an indication of a priority of a sidelink transmission is carried by SCI payload”
· PSCCH/SCI decoding in sensing procedure is used to additionally extract information on
· Destination IDs
· UE may further determine and exclude sidelink resources used and reserved by UEs for transmission toward UE reselecting resources 
· PSSCH DMRS pattern information for SL-RSRP measurements, if PSSCH DMRS is agreed for SL-RSRP
Proposal 7
· L1 SL-RSRP is defined over DMRS of PSSCH
· L1 SL-RSRP measurement over PSSCH is used to determine sidelink resources for exclusion
Proposal 8
· For NR-V2X communication, sensing window starts at (n-T0) time instance ahead of each resource (re)-selection trigger at time instance n and continues till the time instance (n+T2) which is determined by the last time instance of resource selection for a given TB transmission in PSSCH at (n+T3) - minus UE processing delay on resource selection (Tproc)
· For NR-V2X communication, sensing window is composed from two parts:
· 	Long-term sensing window (LT-SW) which is a sensing window UE is expected to monitor ahead of any resource (re)-selection trigger
· Long term sensing window has configurable and fixed duration
· Short term sensing window (ST-SW) – is a sensing window that starts immediately after resource (re)-selection trigger and continues till the time instance of sidelink transmission indicating any new selected sidelink resource(s) – minus UE processing delay on resource selection
Proposal 9
· RSRP threshold used for resource exclusion (or candidate resource selection) procedure is measured within RSRP threshold measurement window located inside of the sensing window right before resource reselection trigger
Proposal 10
· Resources reserved for transmission towards UE performing resource reselection are separately handled
· Dedicated RSRP thresholds are configured to exclude resources (slots) used for transmission by group members in case of groupcast and unicast communication
Proposal 11
· Introduce definition of scheduling window, as a maximum time interval (TSW) that can be allocated by single SCI transmission (i.e. maximum time between the first and the last PSCCH/PSSCH transmission scheduled by single SCI)
· Single SCI support indication of up to N PSCCH/PSSCH resources within scheduling window 
· Scheduling window duration is predefined by specification (e.g. 32 slots)
Proposal 12
· Define at least the following resource (re)-selection triggers:
· UE determines that a new packet is arrived and there is no sidelink resources reserved for its transmission
· UE determines that new packet is arrived and cannot be transmitted in reserved resources (e.g. lack of reserved sidelink resources, the target QoS level is not guaranteed)
· UE determines that resource reservation is expired (based on timer or counter of transmitted TBs) and new packet is arrived
· It is applicable to semi-persistent transmission scheme
· UE determines that it needs to reserve additional sidelink resources for transmission of a given TB in a given HARQ process and indicate reservation in subsequent SCI signaling
Proposal 13
· When resource (re)-selection is triggered at time instance , 
· Step 0 - UE forms initial candidate resource set  at time instance () composed of  resources based on sensing results collected in time window []
· Step 1 - UE processes  and selects N tentative candidate resources  ordered in time for transmission intended to be signaled in SCI
· The first entry in  is selected from  by randomly picking one resource out of  earliest in time resources from  ()
· Step 2 -UE continues to monitor transmissions within resource selection window till the time instance () and forms  and  based on sensing window []
· Step 3A - If the first in time resource from  is a part of  (i.e. there is no collision), UE use this resource for transmission and selects remaining  resources either from  or 
· Step 3B - If the first in time resource from  is not a part of  (i.e. there is a collision), UE continues monitoring until the next time instance () determined by the first in time resource in . The above process is repeated starting from Step 1 by setting , .
Proposal 14
For feedback based transmission, support HARQ round trip time aware resource selection procedure
· When UE disables sidelink feedback, it automatically switches to resource (re)-selection procedure developed for blind retransmissions
Proposal 15
· Long-term sensing window duration is (pre)-configured
· Timer or counter based condition is used to trigger resource (re)-selection for semi-persistent resource selection scheme
· Semi-persistent resource selection scheme is applied for semi-persistent transmissions with resource reservation interval (SPS period) below long-term sensing window duration
· Dynamic resource selection scheme is applied for aperiodic transmissions and semi-persistent transmissions which resource reservation interval (SPS period) exceeds long-term sensing window duration
Proposal 16
· NR-V2X supports dynamic prolongation of semi-persistent processes
· Semi-persistent process semi-statically allocates NSPS resources valid for each transmission period
· Semi-persistent process supports allocation of extra ND dynamic resources for each transmission period where ND is dynamically determined by UE
Proposal 17
Enable sidelink preemption mechanisms for eV2X sidelink communication with highest priority
UEs with lower priority that have detected transmission conflict with preempted resources yield transmission and trigger new resource reselection with randomized in time trigger for resource selection
Proposal 18
Sensing based scheme with distributed resource allocation in time where each transmission contains control channel provides the best system level performance and should be agreed for NR V2X communication.

[15] R1-1910698	Futurewei	Views on mode-2 resource allocation
Proposal 1: 
· The sensing procedure of LTE-V is used for NR V2X
· FFS parameter values (e.g., duration of sliding sensing window)
Proposal 2:
· The set of candidate resources in the resource selection window is the same as the LTE-V procedure:
· Based on the sensing the UE determines the available resources in the selection window
· If at least 20% of resources are available, the UE can select a resource.
· If less than 20% of resources are available, the UE increases all thresholds by 3 dB (such as the RSRP threshold), then repeats the procedure until at least 20% of the resources are occupied
· If CSI is not available, the UE selects one of the available resources with equal probability
· If CSI is available, the UE skews the probability based on the CSI information and selects a resource based on the probabilities
Proposal 3: public safety UEs can transmit without sensing:
· Option 1: a resource pool can be configured for no-sensing operation
· Option 2: the public safety UEs transmit in the exceptional resource pool only
Proposal 4: A transmission can reserve resources for none, one, or more than one blind retransmission (Option 1)
Proposal 5: When one UE transmits data and receives an ACK before all resources for reserved retransmissions are exhausted, the UE does not transmit on the reserved resources for the subsequently reserved transmissions.
Proposal 6: when the sensing design is finalized, RAN1 to revisit if there is a performance degradation due to sensing UEs not being aware of the release of previously reserved resources, and if a remedy is needed
Proposal 7: The maximum number of SL resources NMAX reserved by one transmission including current transmission is 4

[16] R1-1910765	Sony	Discussion on mode 2 resource allocation for NR sidelink
Proposal 1: Confirm the following 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
Proposal 2: 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 3: SL-RSSI measurement is used for sensing when the corresponding SCI is not decoded.
Proposal 4: 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.
Observation 1: For blind retransmission, option 1 has a slightly better performance than option 2 especially when the distance between the transmitter UE and receiver UE becomes longer.

[17] R1-1910779	LG Electronics	Discussion on resource allocation for Mode 2
Proposal 1: Following working assumption (made in RAN1#98) is confirmed:
· 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
Proposal 2: Support L1 SL-RSRP measured on PSSCH DMRS after decoding of associated SCI and SL-RSSI for sensing and resource selection operation.
Proposal 3: Support (pre)configuration of L1 SL-RSRP threshold (for a combination of the priority indication associated with the resource indicated in SCI and the priority of the transmission in UE selecting resources).
Proposal 4: Resource pool and QoS specific signalling of maximum number of HARQ (re-)transmissions of a TB is supported (e.g., for the purpose of congestion control).
Proposal 5: When one of following conditions is satisfied, a blind retransmission needs to be performed by UE.
· When using a resource without having a linkage with PSFCH resource
· If there is not enough latency budget left to perform SL HARQ feedback-based retransmission
Proposal 6: Further discussion is necessary on how to design sensing and resource selection mechanism for aperiodic traffic in Mode-2(a) operation. The following aspects need to be considered:
· Multi-slot transmission can be beneficial as decoding SA and/or measuring energy in a slot can give the resource usage in future slots.
· TDM of SA and data in each slot can enable fast SA decoding which is useful in the sensing operation based on SA decoding.
Proposal 7: Support an initial transmission using a single sub-channel of PSCCH/PSSCH reserving resources for retransmission(s) of the same TB with a larger number of sub-channels.
· FFS on details including how to perform sensing operation for selecting the single sub-channel of PSCCH/PSSCH transmission (e.g., based on the sub-channel number of retransmission)
Observation 1: In case of resource reservation for potential feedback-based retransmission(s), the following options can be considered to maximally utilize unused resource(s) by TX UE. 
· In case of unicast, when a RX UE transmit ACK to its TX UE, it can reuse the TX UE’s remaining retransmission resource(s).
· By overhearing feedback information, other UEs can reuse TX UE’s unused resource(s).
Proposal 8: Mode-2(b) is supported. Further discussion is necessary on the following two types of Mode-2(b).
· Type A: There is a hierarchy between UEs. A UE (e.g., head UE) restricts the resource pool of another UE (e.g., member UE). 
· Type B: There is no hierarchy between UEs. A UE sends assistance information to another UE, and the receiving UE could refer to this information in its resource allocation.
Observation 2: Mode-2(c) is not preferred considering the uncertainty of SL TX pattern management at least for handling aperiodic traffic with time-varying packet size and the performance lower than Mode-2 .
Proposal 9: RAN 1 needs to support beneficial LTE V2X resource allocation principles, which include the zone-based resource allocation and the congestion control. 
Proposal 10: Further discussion is necessary on preemption mechanism in mode-2 operation, e.g., priority handling, TDMed transmission of SA and data, RSU relaying.
Proposal 11: Further discussion is necessary on mechanism of resource allocation and congestion control when using flexible frame structure for NR sidelink.
Proposal 12: Further discussion is necessary on impact of distributed antenna panel on resource allocation and congestion control.

[18] R1-1910842	Panasonic Corporation	Discussion on sidelink resource allocation in mode 2 for NR V2X
Proposal 1: Standalone PSCCH should not be supported. An initial transmission using a single sub-channel PSCCH+PSSCH reserving resources for retransmission(s) of the same TB with larger number of sub-channels should be supported. 
Proposal 2: An initial transmission using a single sub-channel PSCCH+PSSCH is not required to be self-decodable. Retransmission of the TB reserved by the single sub-channel PSCCH+PSSCH is self-decodable.
Proposal 3: SCI has one frequency resource allocation field and 1 bit to distinguish between 1) initial transmission and retransmission are the indicated frequency resource allocation or 2) initial transmission is single subchannel and the retransmission is the indicated frequency resource allocation. 
Proposal 4: NMAX is 4 without distinction between current TB and next TB.
Proposal 5: As the time domain signaling mechanism between initial reservation and 2nd reservation and between 3rd reservation and 4th reservation, the mechanism of "time gap between initial transmission and retransmission" in LTE-V2X is reused.
Proposal 6: As the time domain signaling mechanism between 1st/2nd reservation and 3rd/4th reservation, 1 bit in SCI indicates to reuse between 1) "the resource reservation field" or 2) "time gap between initial transmission and retransmission" in LTE-V2X. These respectively intended for periodic transmission and aperiodic transmission.
Proposal 7: Slot aggregation based on (pre-)configuration per a resource pool should be supported. 
Proposal 8: Dynamic slot aggregation should not be supported. 
Proposal 9: TB size determination algorithm is basically reused except the required modification to indicate the same TB size among retransmission of the different time/frequency allocation.
Proposal 10: On the frequency domain, TB size is determined by the frequency allocation field in a SCI. This means when initial transmission is single sub-channel PSCCH+PSSCH, TB size is determined by the frequency resource allocation of the retransmission.
Proposal 11: On the time domain, TB size is determined by a (pre)configured number of symbols. It is expected to set the minimum number of symbols in a slot.
Proposal 12: The step 1 of the resource (re-)selection procedure is following principle.
- when low priority transmission is intended, trying to obtain the resource indicated by low priority SCI as much as possible until reaching 20% or reaching the maximum allowed number of SL-RSRP threshold increment for low priority SCI.
- when high priority transmission is intended, trying to obtain the resource indicated by low priority SCI as much as possible until reaching 20% or reaching the maximum allowed number of SL-RSRP threshold increment for low priority SCI. If 20% is still not achieved, trying to obtain the resource indicated by high priority SCI as much as possible until reaching 20% or reaching the maximum allowed number of SL-RSRP threshold increment for high priority SCI.

[19] R1-1910859	ITRI	Resource Allocation Mechanism for NR Sidelink Mode 2
Observation 1: In NR V2X, sidelink will support different requirements and different characteristics of traffic. For example, the packet may vary in size and packet arrivals processes include periodic and aperiodic traffic arrivals.
Proposal 1: In our view, there are two alternatives when the SCI is not decoded. Option 1 is SL-RSRP after blind DMRS detection and option 2 is SL-RSSI for sidelink measurement. From our point of view, we support to use both SL-RSRP and SL-RSSI for sidelink measurement.
Proposal 2: Sidelink measurement for NR V2X mode 2 resource sensing and selection procedure may be necessary. The measurement report may receive from the base station (i.e., gNB) or the other UEs. 
Proposal 3: The measurement report may include the UE location, traffic specific configuration (i.e., periodic and aperiodic traffic) or else.
Proposal 4: From our point of view, we support the hybrid resource sensing procedure for periodic and aperiodic traffic, which include the long-term sensing and short-term sensing procedure. 
Proposal 5: From our point of view, we support both hybrid resource sensing type 1 and type 2 scheme.
Proposal 6: T1 value can be reduced when adopting multiple types of SCS. It can be measured in slots with different slot duration. Furthermore, T2 value reduction can also consider adopting different SCS.
Observation 2: In general, SL transmission with high priority will be given to the special emergency case and SL transmission with low priority will be given to the general case. Hence, SL transmission with high priority should have more candidate resources to make sure that the selected resources will not be collided with that selected by other UE.
Proposal 7: The high priority of the SL transmission will correspond to a high SL-RSRP threshold. Conversely, the low priority of the SL transmission will correspond to a lower SL-RSRP threshold.
Observation 3: Look-ahead reservation and chain reservation pose a tradeoff between reliability and signaling overhead. 
Proposal 8: A hybrid reservation mechanism is adopted, in which the chain reservation follows right after the last blind retransmission reserved by look-ahead retransmission. The detail of mechanism is FFS.
Observation 4: The geo-based resource management techniques can be utilized to substantially reduce the co-channel collision problem so that vehicles transmit on orthogonal resources improving interference conditions in certain range. 
Observation 5: Geo-based resource management techniques require cross-layer interaction, hence that proper radio resources for vehicle transmissions are selected based on vehicle geo-position. 
Proposal 9: The mechanism to report geographical information to gNB should be FFS.

[20] R1-1910923	Sharp	Resource allocation mode 2 for NR sidelink
Proposal 1: Resource reservation information in SCI from a UE contains a combination of resources reserved by the UE and resources reserved by all other UEs as observed by the UE.
Proposal 2: The starting slots and starting sub-channels of PSSCH candidates are (pre-) configured.
Proposal 3: Consider to support sensing with granularity of resource patterns.
Proposal 4 In NR sidelink mode 2 sensing, UE is able to determine all the resources reserved for a set of transmissions (including initial transmission and blind retransmissions) based on detection of one SCI.

[21] R1-1910962	Apple Inc.	On Mode 2 Resource Allocation for NR Sidelink
Proposal 1: The maximum number of sidelink resources reserved by one transmission including current transmission is 2.
Proposal 2: The set of configurable maximum number of HARQ retransmissions is [2, 4, 8, 16, 32]. The selection among these values is UE implementation, by taking data QoS into account.
Proposal 3: Each resource selection procedure should select the number of resources equal to the maximum number of sidelink resources reserved by one transmission. 
Proposal 4: The selection of resource selection window parameters  and  is UE implementation, which should fulfill the packet delay budget. The boundary of  depends on data QoS. 
Proposal 5: NR V2X supports at least using PSSCH DMRS for sidelink RSRP measurement. Do not measure sidelink RSRP if the associated SCI is not successfully decoded. 
Proposal 6: In step 1 of the resource selection procedure, all the resources in a time slot should be excluded if the UE has unicast or groupcast data reception at that time slot, and the priority of transmission data is lower than that of reception data. 
Proposal 7: Confirm the working assumption that an indication of a priority of a sidelink transmission is carried by SCI payload. This priority indication should be contained in SCI stage 1.

[22] R1-1911028	NEC	Mode 2 resource allocation mechanism for NR sidelink
Proposal 1: The maximum number of SL resources NMAX reserved by one transmission including current transmission is 4.
Proposal 2: For the resources reserved by a single SCI, the maximum time domain distance between the first resource and the last resource should be fixed per resource pool.
Proposal 3: Resource reservation is supported for initial transmission of a TB.
Proposal 4: 
· Standalone PSCCH for resource reservation of initial transmission of a TB should be supported;
· For periodic traffic, resource reservation for initial transmission of a TB by signalling associated with a TB immediately before should be supported.
Proposal 5: Resource reservation for feedback based PSSCH retransmission should only be used for data with high QoS or stringent delay budget, and in a resource pool with low congestion level.
Proposal 6: PSFCH decoding based sensing should be supported in mode 2.
Proposal 7: In case of there is no corresponding SCI decoded, SL-RSSI should be used in sidelink sensing procedure.

[23] R1-1911067	MediaTek Inc.	On sidelink mode-2 resource allocation
Observation 1: Zone ID cannot effectively mitigate IBE problem.
Proposal 1: Initial transmission and retransmission can have different frequency resource allocation.
Proposal 2: Chain-based resource reservation is supported for blind retransmission in NR V2X. 
Proposal 3: Other UEs can monitor the ACK information to use the reserved HARQ retransmission resource without specification impact. It is up to UE implementation.
Proposal 4: Frequency resource allocation of the reservation of HARQ retransmission can be different to that of current or initial transmission.
Proposal 5: Frequency resource allocation of the resource reservation of next TB transmission can be the same as that of current transmission.
Proposal 6: Standalone PSCCH is not supported.
Proposal 7: Resource pre-reservation of initial transmission is not supported.
Proposal 8: Sensing window as in LTE V2X is supported in NR V2X and the width of sensing window is 1 sec.
Proposal 9: In resource selection window, T1 value is measured in slot level.
Proposal 10: SCI extracted information includes current frequency resource allocation information, reservation period, retransmission time gap, retransmission frequency resource allocation, and priority information.
Proposal 11: Sidelink RSRP and RSSI can be used for NR V2X in measurement procedure. Further improvements can be studied.
Proposal 12: RSRP threshold can be related to Tx priority, Rx priority, and communication range.
Proposal 13: Slot aggregation is not supported in NR V2X.
Proposal 14: Mini-slot is not supported in NR V2X.
Proposal 15: SL-RSRP measurement is supported by using PSSCH DMRS in NR V2X.
Proposal 16: SL-RSSI is supported in the sensing and resource selection procedure of NR V2X..
Proposal 17: One weighting function can be introduced for averaging SL-RSSI in sidelink measurement process. The weighting function can be a step function or an exponential function.
Proposal 18: Resource selection procedure should consider maximum number of HARQ retransmissions and latency requirements.
Proposal 19: IBE problem should be considered in NR V2X.
Proposal 20: Send LS reply to RAN2 that zone ID based resource pool configuration cannot provide any benefit from RAN1 perspective.
Proposal 21: To alleviate IBE problem, two nearby UEs’ resources can be allocated adjacently. One weighting function can be introduced to resource selection procedure to indicate SL-RSRP difference between UE and occupied resource.
Proposal 22: Before resource reselection, a UE should announce the resource reselection timing and monitor the number of announced UEs to avoid possible collision.

[24] R1-1911106	Qualcomm Incorporated	Sidelink Resource Allocation Mechanism for NR V2X
Observation 1: Defining separate long-term and short-term sensing procedures is not required. Additionally, a sensing window for the purpose of identifying reserved resources or maintaining the resource reservations is not required.
Observation 2: Limiting the resource selection window duration for a given transmission to less than the PDB improves system performance and latency.
Observation 3: Selecting the earliest available candidate within the selection window for the first transmission significantly reduces packet reception delay without impacting performance.
Observation 4: Pre-reservation improves performance, especially in the high PRR region.

Proposal 1: Reservations in an SCI can have a different number of allocated RBs (or sub-channels).
Proposal 2: No additional SCI fields are introduced for the purpose of indicating periodic reservations.
Proposal 3: All (re)transmissions of a given TB are performed within the packet delay budget.
Proposal 4: For sidelink transmissions in NR V2X, the time difference between the last transmission and the first transmission cannot exceed the HARQ budget.
Proposal 5: A sensing window is not defined, the UE continuously updates the available resources, until a specified time before transmission, by decoding SCI.
Proposal 6: Sensing procedure provides the following information for resource allocation:
•	Resources reserved obtained by SCI decoding which provides a map of future reservations for resource exclusion
•	L1-RSRP for the resources associated with decoded SCI 
•	Priority level (QoS) for the corresponding packet
Proposal 7: The resource selection window duration for a given transmission is limited to less than the PDB.
Proposal 8: L1 RSRP is measured on DMRS of PSSCH for which SCI was successfully decoded.
Proposal 9: For candidate resource identification, if SCI decoding fails, no additional measurement is performed.
Proposal 10: SL-RSSI measurement is not supported for sensing and candidate resource identification.
Proposal 11: The L1 RSRP comparison threshold is increased until candidate resources are identified or a maximum threshold value is reached, in which case the selection procedure indicates that it failed to identify candidate resources.
Proposal 12: For the initial transmission of a TB, the earliest available resource from the identified candidates within the selection window is selected.
Proposal 13: For retransmissions of a TB, a resource is randomly chosen from the identified candidates within that retransmission’s selection window.
Proposal 14: If transmission priority-based reservation pre-emption, the pre-empting SCI must arrive sufficiently earlier than the pre-empted reservation.
Proposal 15: No additional signaling added for the purpose of transmission priority-based reservation pre-emption.
Proposal 16: If a TB has been successfully received by the target Rx UEs and no further HARQ retransmissions are necessary, then any reserved resources associated with that TB are released for use by other UEs.
Proposal 17: For the purpose of reclaiming reservations made by another UE, a UE determines whether a reserved is released by listening to PFSCH transmissions.
Proposal 18: Early reservation indication (pre-reservation) is supported by means of a single sub-channel of PSCCH+PSSCH indicating resources with the same or a larger number of sub-channels.
Proposal 19: Slot aggregation is supported in NR V2X.

[25] R1-1911170	NTT DOCOMO, INC.	Sidelink resource allocation mechanism mode 2 for NR V2X
Observation 1:
· Mechanism to ensure reliability of initial transmission is necessary for NR-SL.
Observation 2:
· PSCCH/PSSCH on a single sub-channel to reserve resource for future transmission(s) achieves the best solution in terms of balance between higher reliability of initial transmission and less WI workload.
Proposal 1:
· Support an initial transmission using a single sub-channel PSCCH+PSSCH reserving resources for retransmission(s) of the same TB with a larger number of sub-channels.
Proposal 2:
· The maximum number of SL resources NMAX reserved by one transmission including current transmission is 4.
Observation 3:
· Some resources are unavailable for HARQ-based transmission once one resource is selected.
Proposal 3:
· For HARQ-based retransmission, the following resources are excluded from identified resource candidates:
· Resources between selected resource and the corresponding PSFCH
· Resources in UE PSFCH processing time and UE PSSCH preparation time
Proposal 4:
· Resource candidates are identified separately between blind retransmissions and HARQ-based retransmissions.
Observation 4:
· Dynamic slot aggregation leads to many issues, e.g. half duplex perspective, low sensing performance, and AGC perspective, while there is no/little gain compared to contiguous blind retransmissions.
Proposal 5:
· At least dynamic slot aggregation is not supported, where some transmissions are aggregated and some transmissions are not aggregated.
Proposal 6:
· Non-contiguous slots can be reserved and indicated by one SCI.
Observation 5:
· For pre-emption, no motivation is identified for NR-SL since there is no case that one SL transmission has already been indicated to RX-UE, but TX-UE changes actual transmission data/target.
Proposal 7:
· Not support pre-emption for NR-SL.

[26] R1-1911210	ASUSTeK	Discussion on Mode 2 resource allocation in NR V2X
Proposal 1: 	NR V2X supports option 1 for sidelink resource reservation for blind retransmissions
(A transmission can reserve resources for none, one, or more than one blind retransmission).
Proposal 2: 	A SCI need to indicate 
· The number of blind retransmissions for a TB
· Time gap information between adjacent (re)transmissions for a TB
Proposal 3: 	In response of receiving ACK, the transmitter retransmit the TB on a reserved PSSCH resource, wherein associated scheduling PSCCH indicates release of unused resource reservation or indicates no resource reservation.
Proposal 4: 	Considering different number of available symbols for sidelink in a slot, RAN1 support different sub-channel number for initial and retransmission of a TB.

[27] R1-1911274	Kyocera Corporation	Sidelink Resource Allocation Mode 2
Proposal 1: The default value of NMAX = 2 and switches to NMAX = 4 when the network configures it based on the measured congestion control metric. NMAX includes the current transmission.
Proposal 2: The transmitter UE selects one of the values from the set {4, 8, 16, 32} based on the QoS required for the transmission.  
Proposal 3: For contiguous aggregated slots, at least the 1st stage PSCCH is not transmitted in the remaining slots after the first slot. 
Proposal 4: The non-contiguous slot aggregation is not supported in NR V2X. 
Proposal 5: Pre-emptive reservation of the HARQ-feedback based data transmission resources is supported in NR V2X.  

[28] R1-1911278	InterDigital, Inc.	NR Sidelink Mode 2 Resource Allocation
Observation 1:  Significant PRR gain is obtained when reserved HARQ resource is reused by other UEs.
Based on these observations, the following conclusions were made
Proposal 1: For mode 2 UE sensing, the minimum granularity in the time domain is one slot. 
Proposal 2: The sidelink RSSI is measured and used in the resource selection procedure for mode 2. 
Proposal 3: The sensing window size is configurable and depends on data QoS.
Proposal 4: UE includes a semi-persistent reservation indication in SCI when reserving resources for periodic traffic.
Proposal 5: Aperiodic traffic resource selection should take both long-term and short-term sensing results into account.
Proposal 6: Resource selection windows for initial transmission and HARQ-based retransmission of the same TB is supported.
Proposal 7: RAN1 supports the transmission of resource reservation message(s) before the initial transmission of a TB.
Proposal 8: Support standalone PSCCH for reserving resources for the initial transmission of a TB. Support PSCCH associated with a TB to dynamically reserves the resources of the initial transmission of a different TB. 
Proposal 9: For blind retransmission, the resource reservation for blind retransmission is signaled in the SCI for the initial transmission of a TB. 
Proposal 10: HARQ feedback-based PSSCH retransmissions is also supported without resource reservation from the prior transmission of the same TB.
Proposal 11: When HARQ feedback-based PSSCH retransmission without resource reservation is used, the resource selection for retransmission after receiving HARQ NACK is the same as that for the initial transmission.
Proposal 12: The reserved HARQ-based retransmission resource can be reused by other UEs based on HARQ-ACK detection.
Proposal 13: The maximum number of SL resources NMAX reserved by one transmission including current transmission is 4.
Proposal 14: NR V2X considers the pre-emption mechanism for sidelink resource reservation. 
Proposal 15: NR V2X supports zone concept for resource pool selection and LTE zone concept as baseline.

[29] R1-1911289	Xiaomi Communications	On Mode 2 resource allocation of V2x communications
Proposal 1: The SCI including information on the resource of the 1st PSSCH transmission of a TB should be transmitted in a slot prior to the slot where the PSSCH is transmitted, for sensing by other UEs. 
Proposal 2: The time gap between the SCI and the PSSCH transmission should be signaled in the SCI.
Proposal 3: RAN1 assumes a vehicle UE keeps sensing in all the sidelink slots unless it cannot sense due to half-duplex.
Proposal 4: The resource to be occupied by other UEs with potential high interference should be precluded from the candidate resource set.
Proposal 5: UE should announce the occupancy of the selected resource before transmitting in the resource.
Proposal 6: Resource reselection can be triggered if the same resource is announced by other UE after resource selection and before the occupancy announcement.

[30] R1-1911323	CAICT	Considerations on the resource allocation for NR sidelink Mode2
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 resources in the resource selection window would have different types and different priorities to be selected for PSSCH transmissions.
Proposal3: FFS the type of resources in the resource selection window and associated priorities to be selected for PSSCH transmissions.
Observation4: 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. 
Proposal4: Enhance the flexibility of time gap between the PSCCH and its associated PSSCH.
Proposal5: At least support the pre-emption mechanism to the scenario with one source node.

[31] R1-1911334	Convida Wireless	On Sidelink Resource Allocation Mode 2
Proposal 1: Use NR Uu DCI scheduling timeline as the starting point for the first stage SCI based resource (pre-)reservation on sidelink.
Proposal 2: RAN1 needs to decide if there is the AGC issue for a first stage SCI used for resource (pre-)reservation, and then discuss the designs if proper AGC setting is needed for the first stage SCI used for resource (pre-)reservation.
Proposal 3: LTE V2X resource reservation for periodic transmissions may be the starting point for NR V2X resource reservation for periodic transmissions.
Proposal 4: The sensing window may be based on the traffic characteristics and communication QoS requirements
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