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Introduction
This contribution provides a summary of remaining issues in Mode-2 sidelink resource allocation for NR-V2X communication, based on review of the submitted contributions [1]-[35]. Initial proposals for RAN1 WG discussion/decision are also suggested.

Proposed discussion order (priority to RAN2 impact, “stage 2” RAN1 impact):

3.1, 3.2-1, 3.2-2, 3.2-3, 3.3, 3.4, 3.5
5.1
6.2
7.1
8.1
9.3, 9.4, 9.5, 9.6, 9.7, 9.8

4, 5.2, 6.1, 7.2, 9.1, 9.2, 10
Outcome of offline
Monday session
Input to online discussion
· Down-select one of the following: 
· Alt. 1-1: Support a single sub-channel PSCCH+PSSCH reserving resource(s) for retransmission(s) of a TB with a larger number of sub-channels, where PSSCH REs are occupied by 2nd stage SCI and by SCH 
· 1 bit indication is carried in 1st stage SCI to distinguish the single sub-channel
· TBS is determined based on number of sub-channels indicated for reserved resource(s)
· RV is determined based on explicit field in 2nd stage SCI (as agreed)
· Alt. 1-2: Support a single sub-channel PSCCH+PSSCH reserving resource(s) for the initial transmission and possibly retransmission(s) of a TB with a larger number of sub-channels, where all available PSSCH REs in the single sub-channel PSCCH+PSSCH are occupied only by 2nd stage SCI 
· 1st stage SCI indicates that PSSCH REs are occupied by 2nd stage SCI
· Alt. 2: Do not support the different number of sub-channels between initial transmission and reservation of resource(s) for retransmission(s) 
· Alt 1 is not supported in this case

Proposal for discussion (consensus)
· Support W to be equal to 32 slots

Proposal for discussion (no consensus)
· When NMAX = 3 is (pre-)configured, the UE can have up to two reservations at the same time for a given TB

Proposal for discussion (no consensus)
· For mode 1 and mode 2, down-select in offline
· Option 1: Joint time-frequency resource indication
· If supported, an index to the total pool of resource combinations is used to encode time-frequency resources
· Option 2: Frequency indication is separate from time indication
· If supported,
· Option 2-a: separate indication for frequency resources and joint coding for time resources
· Option 2-b: separate indication for frequency resources and separate time gap indication for time resources

Proposal for discussion (no consensus)
· When reservation of a sidelink resource for an initial transmission of a TB at least by an SCI associated with a different TB is enabled: 
· A period is additionally signalled in SCI and the same reservation is applied with respect to resources indicated within NMAX within window W at subsequent periods 
· A set of possible period values is the following: [0, 20, 50, 100:100:1000] ms
· Procedure of projection of such resources to the selection window is reused from LTE
· [FL addition] reusing TS 36.213, section 14.1.1.6, steps 5 and 6 of non-partial sensing, as applicable
· Procedure of triggering resource reselection for such resources is reused from LTE
· [FL addition] reusing definition and procedure of Cresel defined in TS 36.213 and TS 36.321, as applicable
· NMAX is configured independently of the period values
 
Online outcome

Agreements:
· Support W to be equal to 32 slots
Proposals:
· When NMAX = 3 is (pre-)configured, the UE can have up to two reservations at the same time for a given TB
Proposals:
· For mode 1 and mode 2, for the time-frequency resource indication in the SCI: 
· Option 1: Joint time-frequency resource indication (without any restriction on possible combinations of time-frequency resource)
· If supported, an index to the total pool of resource combinations is used to encode time-frequency resources
· Option 2: Frequency indication is separate from time indication
· If supported,
· Option 2-a: Separate indication for frequency resources and joint coding for time resources
· Option 2-b: separate indication for frequency resources and separate time gap indication for time resources
Proposals:
· When reservation of a sidelink resource for an initial transmission of a TB at least by an SCI associated with a different TB is enabled: 
· A period is additionally signalled in SCI and the same reservation is applied with respect to resources indicated within NMAX within window W at subsequent periods 
· A set of possible period values is the following: [0, 20, 50, 100:100:1000] ms
· Procedure of projection of such resources to the selection window is reused from LTE
· By reusing TS 36.213, section 14.1.1.6, steps 5 and 6 of non-partial sensing, as applicable
· Procedure of triggering resource reselection for such resources is reused from LTE
· By reusing definition and procedure of Cresel defined in TS 36.213 and TS 36.321, as applicable
· NMAX is configured independently of the period values

Tuesday session
Wednesday session
Proposal for discussion (close to consensus)
· For mode 1 and mode 2, for the time-frequency resource indication in the SCI: 
· NMAX = 2
· Frequency
·  code-points, indicating starting sub-channel of the second resource and number of sub-channels of both resources
·  bit
· Time
· 1 code-point indicates no reserved resource
· 31 code-points indicate different time position of the second resource within 32 slots
· 5 bit
· NMAX = 3
· Frequency
· Option 2-f-a: joint coding
·  code-points indicating starting sub-channel of the second resource, starting sub-channel of the third resource, and the number of sub-channels of all resources
·  bit
· Time
· Option 2-t-a: joint coding
· 1 code-point indicates no reserved resource
· 31 code-points indicate different time position of the second resource within 32 slots, when no third resource is reserved
· 30 + 29 +…+ 1 = 465 code-points indicate different time position of two resources within 32 slots
· 9 bit

Proposals (close to consensus)
· When reservation of a sidelink resource for an initial transmission of a TB at least by an SCI associated with a different TB is enabled: 
· A period is additionally signalled in SCI and the same reservation is applied with respect to resources indicated within NMAX within window W at subsequent periods
· A set of possible period values is the following: 0, 1:99, 100, 200, 300, 400, 500, 600, 700, 800, 900, 1000 ms
· <= 4 bits are used in SCI to indicate a period
· An actual set of values is (pre-)configured
· Regarding the number of periods
· Alt.1. The number of remaining periodic reservations is explicitly indicated in SCI
· Alt.2. The number of remaining periodic reservations is not explicitly indicated in SCI
Proposals (close to consensus)
· When reservation of a sidelink resource for an initial transmission of a TB at least by an SCI associated with a different TB is enabled:
· Procedure of mapping of periodic semi-persistent resources into the resource selection window is reused from LTE
· By reusing TS 36.213, section 14.1.1.6, steps 5 and 6 of non-partial sensing, as applicable
· Procedure of triggering periodic semi-persistent resources reselection based on reselection counter and keep probability is reused from LTE
· By reusing definition and procedure of Cresel defined in TS 36.213 and TS 36.321, as applicable
· Procedure of using sidelink RSSI for ranking of resources is not applied
Proposal for discussion
· In Step 1, introduce a mechanism to exclude slots where a UE expects to receive transmissions based on decoding of prior SCI related to unicast and groupcast communication of this UE
· Separate RSRP threshold is configured per priority pair and PSSCH usefulness condition (targeted unicast/groupcast or not targeted unicast/groupcast or broadcast)
· Once exceeded the threshold, and the usefulness is validated, the whole slot containing this resource is excluded

Online outcome

Agreements:
· The first proposal under Wed. session in R1-1913450 is agreed, with one clarification that S is the number of sub-channels in the resource pool 
· For mode 1 and mode 2, for the time-frequency resource indication in the SCI: 
· NMAX = 2
· Frequency
·  code-points, indicating starting sub-channel of the second resource and number of sub-channels of both resources
·  bit
· Time
· 1 code-point indicates no reserved resource
· 31 code-points indicate different time position of the second resource within 32 slots
· 5 bit
· NMAX = 3
· Frequency
· Option 2-f-a: joint coding
·  code-points indicating starting sub-channel of the second resource, starting sub-channel of the third resource, and the number of sub-channels of all resources
·  bit
· Time
· Option 2-t-a: joint coding
· 1 code-point indicates no reserved resource
· 31 code-points indicate different time position of the second resource within 32 slots, when no third resource is reserved
· 30 + 29 +…+ 1 = 465 code-points indicate different time position of two resources within 32 slots
· 9 bit

Agreements:
· On a per resource pool basis, when reservation of a sidelink resource for an initial transmission of a TB at least by an SCI associated with a different TB is enabled: 
· A period is additionally signalled in SCI and the same reservation is applied with respect to resources indicated within NMAX within window W at subsequent periods
· A set of possible period values is the following: 0, [1:99], 100, 200, 300, 400, 500, 600, 700, 800, 900, 1000 ms
· <= 4 bits are used in SCI to indicate a period
· An actual set of values is (pre-)configured
· Regarding the number of periods
· The number of remaining periodic reservations is not explicitly indicated in SCI
· (working assumption) Procedure of mapping of periodic semi-persistent resources into the resource selection window is reused from LTE
· By reusing TS 36.213, section 14.1.1.6, steps 5 and 6 of non-partial sensing, as applicable
· (working assumption) Procedure of triggering periodic semi-persistent resources reselection based on reselection counter and keep probability is reused from LTE
· By reusing definition and procedure of Cresel defined in TS 36.213, as applicable
· Send an LS to RAN2 asking them to implement accordingly for TS38.321 based on TS36.321, R1-1913458 – Sergey (Intel)
· Procedure of using sidelink RSSI for ranking of resources is not applied

Proposals:
· In Step 1, introduce a mechanism to exclude slots where a UE expects to receive transmissions based on decoding of prior SCI related to unicast and groupcast communication of this UE
· Separate RSRP threshold is configured per priority pair and PSSCH usefulness condition (targeted unicast/groupcast or not targeted unicast/groupcast or broadcast)
· Once exceeded the threshold, and the usefulness is validated, the whole slot containing this resource is excluded

Thursday session

Proposal for discussion (consensus to down-select)
· Alt. 2: T0 is (pre-)configured to 1000 + [100] ms
· Alt. 3:
· If periodic reservation is enabled in a resource pool, then T0 = 1000 + [100] ms
· If periodic reservation is disabled in a resource pool, then T0 = [100] ms
· Alt. 4:
· [bookmark: _GoBack]If periodic reservation is enabled in a resource pool, then T0 = max configured period in ms + [100] ms
· If periodic reservation is disabled in a resource pool, then T0 = [100] ms

Proposal for discussion (consensus)
· T2min is (pre-)configured per priority indicated in SCI from the following set of values:
· {1, 5, 10, 20}*2µ, where µ = 0,1,2,3 for SCS 15,30,60,120 respectively

Proposal for discussion (no consensus)
· Alt 1
· Support L1 SL-RSRP measured on DMRS of PSSCH after decoding of associated 1st stage SCI
· Alt 2
· Support L1 SL-RSRP measured on DMRS of PSCCH for 1st SCI after decoding of associated 1st stage SCI

Proposal for discussion (consensus)
· In Step 2, randomized resource selection from the identified candidate resources in the selection window is supported
· FFS if CSI can be used for resources selection
Proposal for discussion (no consensus – concerned to be discussed online)
· In Step 2, initial transmission is selected randomly with prioritization of earlier in time candidate resources

Proposal for discussion (close to consensus)
· For a given resource selection process within slots of resource pool, where t(kp), t(kp+1), t(kp+2) are slots selected for potential sidelink transmission, the distance in logical slots between t(kp+N-1) and t(kp) is less than 32
· where N = 2 or N = 3 ≤ configured Nmax

Friday session
Resource reservation
Special handling of initial transmission
The following was agreed as an outcome of email discussion [98b-NR-14]:

	Agreements:
· Support at least an initial transmission and reservation of the resource(s) for retransmission(s) to have the same number of sub-channels
· To down-select in the early week of RAN1#99 one of the following: 
· Alt. 1-1: Support a single sub-channel PSCCH+PSSCH reserving resource(s) for retransmission(s) of a TB with a larger number of sub-channels, where PSSCH REs are occupied by 2nd stage SCI and by SCH 
· 1 bit indication is carried in 1st stage SCI to distinguish the single sub-channel
· TBS is determined based on number of sub-channels indicated for reserved resource(s)
· RV is determined based on explicit field in 2nd stage SCI (as agreed)
· Alt. 1-2: Support a single sub-channel PSCCH+PSSCH reserving resource(s) for the initial transmission and possibly retransmission(s) of a TB with a larger number of sub-channels, where all available PSSCH REs in the single sub-channel PSCCH+PSSCH are occupied only by 2nd stage SCI 
· 1st stage SCI indicates that PSSCH REs are occupied by 2nd stage SCI
· Alt. 2: Do not support the different number of sub-channels between initial transmission and reservation of resource(s) for retransmission(s) 
· Alt 1 is not supported in this case
· Companies are encouraged to provide more analysis and evaluations for the above 3 alternatives




According to review of contributions, the following views are collected:
· Alt 1-1:
· Supported by (8 sources): Nokia/NSB, LGE, Ericsson, Panasonic, Apple, NTT DOCOMO, Qualcomm, Kyocera
· Alt 1-2:
· Supported by (6 sources): vivo, ZTE/Sanechips, InterDigital, OPPO, Xiaomi, Kyocera
· Alt 2:
· Supported by (9 sources): Huawei/HiSilicon, Fujitsu, MediaTek, CATT, APT, Futurewei, Samsung, Spreadtrum, NEC

Evaluation results summary:
· Alt 1-1 > Alt 2
· Intel (in some cases), LGE, Ericsson, Qualcomm
· Alt 1-2 > Alt 2
· ZTE/Sanechips, OPPO
· Alt 2 > Alt 1-1
· Huawei/HiSilicon, [MediaTek], Intel (in some cases)
· Alt 2 > Alt 1-2
· Huawei/HiSilicon, [MediaTek], Intel
· Alt 2 > Alt 1
· Fujitsu (in close distances)
· Alt 1-1 > Alt 1-2
· Huawei/HiSilicon, Intel
· Alt 1-2 > Alt 1-1
· n/a


Input to online discussion
· Down-select one of the following: 
· Alt. 1-1: Support a single sub-channel PSCCH+PSSCH reserving resource(s) for retransmission(s) of a TB with a larger number of sub-channels, where PSSCH REs are occupied by 2nd stage SCI and by SCH 
· 1 bit indication is carried in 1st stage SCI to distinguish the single sub-channel
· TBS is determined based on number of sub-channels indicated for reserved resource(s)
· RV is determined based on explicit field in 2nd stage SCI (as agreed)
· Alt. 1-2: Support a single sub-channel PSCCH+PSSCH reserving resource(s) for the initial transmission and possibly retransmission(s) of a TB with a larger number of sub-channels, where all available PSSCH REs in the single sub-channel PSCCH+PSSCH are occupied only by 2nd stage SCI 
· 1st stage SCI indicates that PSSCH REs are occupied by 2nd stage SCI
· Alt. 2: Do not support the different number of sub-channels between initial transmission and reservation of resource(s) for retransmission(s) 
· Alt 1 is not supported in this case

Proposals:
· Down-select one of the following: 
· Alt. 1-1: Support a single sub-channel PSCCH+PSSCH reserving resource(s) for retransmission(s) of a TB with a larger number of sub-channels, where PSSCH REs are occupied by 2nd stage SCI and by SCH 
· 1 bit indication is carried in 1st stage SCI to distinguish the single sub-channel
· TBS is determined based on number of sub-channels indicated for reserved resource(s)
· RV is determined based on explicit field in 2nd stage SCI (as agreed)
Supported by: QC, DCM, Panasonic, E///, ASUSTek, Kyocera, LGE, Frauhofer, Nokia, NSB, Apple (11)
Objected by: HW, HiSi, IDC, SS, NEC, Convida, MTK, CATT, OPPO, ZTE, Sanechips (11)
· Alt. 1-2: Support a single sub-channel PSCCH+PSSCH reserving resource(s) for the initial transmission and possibly retransmission(s) of a TB with a larger number of sub-channels, where all available PSSCH REs in the single sub-channel PSCCH+PSSCH are occupied only by 2nd stage SCI 
· 1st stage SCI indicates that PSSCH REs are occupied by 2nd stage SCI
Supported by: IDC, Convida, OPPO, ZTE, Sanechips, vivo, Xiaomi (7)
Objected by: HW, HiSi, SS, Fujitsu, Sharp, NEC, CATT, Intel (8)
· Alt. 1-3: Support a single sub-channel PSCCH+PSSCH reserving resource(s) for retransmission(s) of a TB with a larger number of sub-channels, where PSSCH REs are occupied by 2nd stage SCI and by SCH 
· One 2nd stage SCI physical format indicates all PSSCH REs are occupied by the 2nd stage
· 1 bit indication is carried in 1st stage SCI to distinguish the single sub-channel
· TBS is determined based on number of sub-channels indicated for reserved resource(s)
· RV is determined based on explicit field in 2nd stage SCI (as agreed)
Supported by:
Objected by:
· Alt. 2: Do not support the different number of sub-channels between initial transmission and reservation of resource(s) for retransmission(s) 
· Alt 1 is not supported in this case
Supported by: HW, HiSi, IDC, CATT, Futurewei, SS, Fujitsu, Sharp, NEC, Convida, MTK, SONY, ITL, OPPO (14)
Objected by: QC, DCM, Frauhofer, Kyocera, Nokia, NSB, vivo, Panasonic, E///, LGE (10)


Reservation intended for a TB within window W
Signalling details of Nmax resources are discussed here.

W window size:
· 16 and/or 32
· Supported by: Huawei/HiSilicon, MediaTek, Intel, Panasonic
· 32
· Supported by: Nokia/NSB
· 16
· Supported by: vivo, Futurewei, Ericsson, Apple
· 16+1
· Supported by: Samsung
· Note from FL: the number is derived from the presented signalling details, that there are 2 gaps, both are equal to 16, thus the full flexibility is achieved in 16+1 slots
· 1024
· Supported by: Ericsson (for the second reservation)
· 20 and 40
· Supported by: Intel
· 12
· Supported by: NEC


The most popular values mentioned by non-single company are 16 and 32. However, there is no majority for either of them, as well as for configurability between them. Thus, it is proposed to down-select offline one option:


Proposal for discussion
· Down-select during offline
· Option 1: Support W to be (pre-)configured per resource pool from two choices: 16 and 32
· Option 2: Support W to be equal to 16 slots
· Option 3: Support W to be equal to 32 slots

Proposal for discussion (consensus)
· Support W to be equal to 32 slots


There is one important point made by Ericsson that a UE having the capability to reserve 3 resources, should not reserve new resources if the previous reservations are not yet utilized:


Proposal for discussion
· When NMAX = 3 is (pre-)configured, the UE can have up to two reservations at the same time for a given SL process

Proposal for discussion (no consensus)
· When NMAX = 3 is (pre-)configured, the UE can have up to two reservations at the same time for a given TB

[bookmark: _Hlk25128997]Proposal
· If a UE reserved two future resources (when period is not set) in a previous SCI transmission, the UE is expected to include both resources into next SCI signalling, if no ACK received


Further, companies discuss how exactly the time-frequency resources are signaled:
· A bitmap or index of all potential time-domain resource pattern within the given window size W; frequency domain resources are indicated using sub-channel based frequency hopping
· Supported by: Huawei/HiSilicon,
· Nmax + Single frequency resource + up to 2 time gaps
· Supported by: vivo
· FL note: this seems violating the agreement on full flexibility
· Different frequency resources allocation for initial transmission and retransmission
· Supported by: MediaTek, Qualcomm, ASUSTeK
· Frequency allocation of the initial transmission + a pattern to indicate the second and third transmissions
· Supported by: Futurewei
· 3 frequency resources + 2 time gaps
· Supported by: Samsung
· 2 time gaps
· Supported by: Ericsson
· NULL frequency indication if N < Nmax
· Supported by: NEC
· 2 resource in 1st stage + 1 resource in 2nd stage SCI
· Supported by: Apple
· A time gap between reserved resource(s)
· Supported by: ASUSTeK

It is further noted by FL, that this aspect is also discussed in PHY structure agenda. In order to have a complete picture of the proposals, it is suggested to summarize the signaling considering PHY structure proposals:
Gathered from PHY structure AI:

· PSSCH resource assignment 8 bit + time gap for retransmission(s) 4 bit
· Supported by: Huawei/HiSilicon
· Resource reservation for ReTX (time) 4 bit + Resource reservation for initial TX/ReTX (freq) 5 bit
· Supported by: Nokia/NSB
· Joint time-frequency resource index from range  
· Supported by: Intel
· The number of sub-channels + the index of start sub-channel for the 1st retransmission + the index of start sub-channel for the 2nd retransmission + RIV for time domain
· Supported by: ZTE/Sanechips
· One RIV + one starting sub-channel + one smaller time gap + one larger time gap
· Supported by: Ericsson
· Joint time-frequency resources + frequency location
· Supported by: Panasonic
· Frequency for first reservation + joint time-frequency for second reservation + joint time-frequency for third reservation
· Supported by: Qualcomm


There are quite different views, i.e. single-company proposals. In order to facilitate decision, the following is proposed:


Proposal for discussion
· Down-select in offline
· Option 1: Joint time-frequency resource indication
· If supported, an index to the total pool of resource combinations is used to encode time-frequency resources
· Option 2: Frequency indication is separate from time indication
· If supported,
· Option 2-a: separate indication for each frequency resource and joint coding for time resources
· Option 2-b: separate indication for each frequency resource and separate time gap indication for time resources

Proposal for discussion (no consensus)
· For mode 1 and mode 2, down-select in offline
· Option 1: Joint time-frequency resource indication
· If supported, an index to the total pool of resource combinations is used to encode time-frequency resources
· Option 2: Frequency indication is separate from time indication
· If supported,
· Option 2-a: separate indication for frequency resources and joint coding for time resources
· Option 2-b: separate indication for frequency resources and separate time gap indication for time resources

Proposal for discussion
· For mode 1 and mode 2, for the time-frequency resource indication in the SCI: 
· Option 1: Joint time-frequency resource indication (without any restriction on possible combinations of time-frequency resource)
· An index to the total pool of resource combinations is used to encode time-frequency resources
·  code-points indicating resources
·  bit
· Option 2: Frequency indication and time indication are separate
· NMAX = 2
· Frequency
·  code-points, indicating starting sub-channel of the second resource and number of sub-channels of both resources
·  bit
· Time
· 1 code-point indicates no reserved resource
· 31 code-points indicate different time position of the second resource within 32 slots
· 5 bit
· NMAX = 3
· Frequency
· Option 2-f-a: joint coding
·  code-points indicating starting sub-channel of the second resource, starting sub-channel of the third resource, and the number of sub-channels of all resources
·  bit
· Option 2-f-b: separate coding
·  code-points indicating starting sub-channel of the second resource and the number of sub-channels of all resources
·  – code-points indicating starting sub-channel of the third resource
·  +  bit
· Time
· Option 2-t-a: joint coding
· 1 code-point indicates no reserved resource
· 31 code-points indicate different time position of the second resource within 32 slots, when no third resource is reserved
· 30 + 29 +…+ 1 = 465 code-points indicate different time position of two resources within 32 slots
· 9 bit
· Option 2-t-b: separate coding
· Two slot offsets are indicated with 32 states each, where one state indicates zero offset
· 10 bit

[bookmark: _Hlk25129025]Proposal for discussion (close to consensus)
· For mode 1 and mode 2, for the time-frequency resource indication in the SCI: 
· NMAX = 2
· Frequency
·  code-points, indicating starting sub-channel of the second resource and number of sub-channels of both resources
·  bit
· Time
· 1 code-point indicates no reserved resource
· 31 code-points indicate different time position of the second resource within 32 slots
· 5 bit
· NMAX = 3
· Frequency
· Option 2-f-a: joint coding
·  code-points indicating starting sub-channel of the second resource, starting sub-channel of the third resource, and the number of sub-channels of all resources
·  bit
· Time
· Option 2-t-a: joint coding
· 1 code-point indicates no reserved resource
· 31 code-points indicate different time position of the second resource within 32 slots, when no third resource is reserved
· 30 + 29 +…+ 1 = 465 code-points indicate different time position of two resources within 32 slots
· 9 bit


The options of signaling are analyzed in terms of SCI payload as follows:
[image: ]
[bookmark: _Ref17715919]Reservation intended for other TB(s) beyond window W
Another issue concerned with reservation of resources, is how the reservation for another TB is performed. The agreement which was made in RAN1#96bis 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.
In latest email discussion [98b-NR-15], options for signalling in case when reservation by SCI associated with another TB is enabled, were identified. The views between companies are distributed as follows:

· Option 1-a
· Supported by: Huawei/HiSilicon, Nokia/NSB, vivo, MediaTek, Intel, Futurewei, Spreadtrum, LGE, Panasonic, OPPO, Apple, Convida
· Note from Intel: Period may be less than W
· Note from Huawei/HiSilicon: Indication how many TBs the period is valid
· Note: Intel provide evaluation results, where option 1-a has better performance than other schemes
· Option 1-b
· Supported by: CATT, TCL, NEC
· Both Option 1-a and 1-b
· Supported by: ZTE/Sanechips, InterDigital
· Motivation: support of both periodic and bursty traffic
· Note from InterDigital: 1 bit in SCI to switch between 1-a and 1-b
· Option 2
· Supported by: TCL, Fraunhofer, Ericsson, Qualcomm, Xiaomi
· Motivation: common solution to both periodic and aperiodic

From the majority view, Option 1-a should be supported.
Whether Nmax is different when reservation intended for other TB(s) enabled:
· Yes:
· Supported by: Panasonic, CATT (for periodic services)
· No:
· Supported by: Huawei/HiSilicon, Nokia/NSB, CATT, Futurewei, Ericsson, OPPO

In summary from two above aspects, the following is suggested for offline discussion:


Proposal for discussion
· When reservation of a sidelink resource for an initial transmission of a TB at least by an SCI associated with a different TB is enabled: 
· A period is additionally signalled in SCI and the same reservation is applied with respect to resources indicated within NMAX within window W at subsequent periods 
· A set of possible period values is the following: 0, 5, 10, 20, 50, 100:100:1000 ms
· When the (pre-)configured set is empty or contains only 0, then the “reservation of a sidelink resource for an initial transmission of a TB at least by an SCI associated with a different TB” is disabled, otherwise it is enabled
· When enabled, it is supported pointing back within NMAX resources, i.e. ceill(log2(NMAX)) bit bitfield is additionally signalled to indicate which of the NMAX resources is the current
· Procedure of projection of such resources to the selection window is reused from LTE
· Procedure of triggering resource reselection for such resources is reused from LTE
· NMAX is configured independently of the period values


Proposal for discussion (no consensus)
· When reservation of a sidelink resource for an initial transmission of a TB at least by an SCI associated with a different TB is enabled: 
· A period is additionally signalled in SCI and the same reservation is applied with respect to resources indicated within NMAX within window W at subsequent periods 
· A set of possible period values is the following: [0, 20, 50, 100:100:1000] ms
· Procedure of projection of such resources to the selection window is reused from LTE
· Procedure of triggering resource reselection for such resources is reused from LTE
· NMAX is configured independently of the period values
[bookmark: _Hlk25129064]

Proposals (close to consensus)
· When reservation of a sidelink resource for an initial transmission of a TB at least by an SCI associated with a different TB is enabled: 
· A period is additionally signalled in SCI and the same reservation is applied with respect to resources indicated within NMAX within window W at subsequent periods
· A set of possible period values is the following: 0, 1:99, 100, 200, 300, 400, 500, 600, 700, 800, 900, 1000 ms
· <= 4 bits are used in SCI to indicate a period
· An actual set of values is (pre-)configured
· Regarding the number of periods
· Alt.1. The number of remaining periodic reservations is explicitly indicated in SCI
· Alt.2. The number of remaining periodic reservations is not explicitly indicated in SCI
Proposals (close to consensus)
· When reservation of a sidelink resource for an initial transmission of a TB at least by an SCI associated with a different TB is enabled:
· Procedure of mapping of periodic semi-persistent resources into the resource selection window is reused from LTE
· By reusing TS 36.213, section 14.1.1.6, steps 5 and 6 of non-partial sensing, as applicable
· Procedure of triggering periodic semi-persistent resources reselection based on reselection counter and keep probability is reused from LTE
· By reusing definition and procedure of Cresel defined in TS 36.213 and TS 36.321, as applicable
· Procedure of using sidelink RSSI for ranking of resources is not applied

Mix of blind & feedback-based HARQ retransmissions
It is not yet formally decided whether to support a mix of blind and feedback-based retransmissions. Companies discuss the issue as follows:

· Support a mix of blind & feedback-based HARQ retransmissions
· Huawei/HiSilicon, Intel, Panasonic, OPPO
· Motivation: benefit from lower latency even if feedback is enabled
· Do not support a mix of blind & feedback-based HARQ retransmissions
· CATT, Samsung, Ericsson, InterDigital
· Motivation: additional work required

It is FL understanding, that the agreed signalling of PSFCH request in SCI already implies support of the mix.


Proposal for discussion
· The mix of blind and feedback-based HARQ retransmission is supported 

Handling of reserved but unused resources
The aspect of handling of reserved but unused resources was identified quite long time ago but was not discussed since other details of Mode-2 resource allocation were not in place. This time, companies consider mechanism to better utilize the reserved but unused resources:

· Adjust priority received in SCI with a corresponding coefficient associated with the reservation type
· Supported by: Huawei/HiSilicon
· Monitor PSFCH, and use resource if ACKs detected corresponding to these resources
· Supported by: MediaTek (by UE implementation), TCL (in some cases), APT, InterDigital, Qualcomm
· Different RSRP threshold depending on ReTX type
· Supported by: TCL (and ReTX index), Ericsson, Huawei/HiSilicon (using adjusted priorities)
· Different maximum number of ReTX per cast type and feedback option
· Supported by: Ericsson
· Support using released resources by other TX UEs
· Supported by: Sony
· HARQ feedback cannot be used for resource release by other UEs
· Supported by: ZTE/Sanechips, Spreadtrum
· Released resources by ACK are not precluded from selection
· Supported by: NEC
· Send PSCCH from TX UE with indication of released resource in response to ACK
· Supported by: ASUSTeK

Most support is received for two solutions: different RSRP threshold settings and PSFCH monitoring. Based on this, the following is proposed:


Proposal for discussion
· Down-select one or more of the following in offline
· By implementation, a UE can monitor PSFCH in response to transmissions of other UEs and consider the corresponding reserved resources released
· RSRP thresholds configured per priority pair are also configured per HARQ type: blind or feedback based
· In this case, whether feedback is requested or not should be understood from the 1st stage SCI
· Priority in received SCI is adjusted per HARQ type: blind or feedback based
· In this case, whether feedback is requested or not should be understood from the 1st stage SCI
· When NMAX = 3 is configured, a UE is only allowed to reserve 1 resource for feedback-based transmissions


Processing times
The following relations between Tproc,0, Tproc,1, and T3 have been identified in contributions:

· T3 is the sum of Tproc,0 and Tproc,1
· Supported by: [Huawei/HiSilicon], Nokia/NSB, CATT, Intel (considering T3 = Tproc,1 and Tproc,0 = 0), OPPO, Apple
· T3<=Tproc,0 +Tproc,1
· Supported by: vivo, NEC
· T3 = Tproc,1
· Supported by: Intel, Samsung
· T3 = Tproc,0 + 1
· Supported by: Ericsson
· Tproc,0 and Tproc,1 are defined as a sum
· Supported by: Nokia/NSB
· Tproc,0 and Tproc,1 are defined separately.
· Supported by: CATT, Samsung, Ericsson, NEC, OPPO, Apple
· Tproc,0 and Tproc,1 are defined in slots.
· Supported by: Intel, Ericsson, Sharp
· Tproc,0 and Tproc,1 are defined in symbols/seconds/ms.
· Supported by: CATT, NEC, Apple
· Tproc,0 value is (pre-)configured.
· Supported by: Samsung

Concrete values from Ericsson:
· Tproc,0 is defined as 1 slot for 15 kHz and 30 kHz and 2 slots for 60 kHz and 120 kHz. Moreover, T3 = Tproc,0 + 1.
· Tproc,1 is 2 slots for 15 kHz and 30 kHz, 3 slots for 60 kHz, and 4 slots for 120 kHz.

The views are quite divergent in many aspects. For the sake of progress, it is proposed to follow LTE approach as much as possible, by defining values in slots and defining only a sum of them.


Proposal for discussion
· Define Tproc,0, Tproc,1, and T3 as in the table below

	SCS, kHz
	Tproc,0, slots
	Tproc,1, slots
	T3, slots

	15
	Not defined, instead [n –T0, n – Tproc,0) is replaced by [n –T0, n – 1]
	3
	3

	30
	
	3
	3

	60
	
	4
	4

	120
	
	5
	5


Sensing window
T0 details
With respect to sensing window definition, the following views from contributions are identified:

· Fixed to 1 sec
· Supported by: MediaTek, Futurewei, NEC (1000*2µ slots)
· Configurable set of T0
· From W to largest (pre-)configured SPS period
· Supported by: Intel
· Include the maximum possible value for reservation
· Supported by: Ericsson
· Implicitly derived from max reservation period
· Supported by: Xiaomi
· Based on QoS
· Supported by: Convida

Given the (pre-)configurability of the sensing window was already agreed, it should be decided which values are possible for configuration, and not to agree on the single value. 
Also, there is one important point from Sharp, concerning whether the sensing window is counted in logical slots or physical slots, which needs to be decided as well.


Proposal for discussion
· T0 in [physical or logical] slots is (pre-)configured per resource pool from the following two values
· W – size of the window where Nmax resources can be signaled by single SCI
· Pmax – maximum possible reservation period in slots


Proposal for discussion (consensus to down-select)
· Alt. 2: T0 is (pre-)configured to 1000 + [100] ms
· Alt. 3:
· If periodic reservation is enabled in a resource pool, then T0 = 1000 + [100] ms
· If periodic reservation is disabled in a resource pool, then T0 = [100] ms
· Alt. 4:
· If periodic reservation is enabled in a resource pool, then T0 = max configured period in ms + [100] ms
· If periodic reservation is disabled in a resource pool, then T0 = [100] ms



Pre-requisite for resource selection
Ericsson and Xiaomi discuss one important aspect: whether sensing during all slots in the sensing window is a pre-requisite for resources selection. If time permits, this condition may be discussed.


Proposal for discussion
· Sensing during all sidelink slots in the sensing window is a pre-requisite for resource selection
· Slots where a UE was not able to receive SL due to transmission are excluded from the corresponding selection window

Resource selection window
(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.
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
· A HARQ retransmission (either blind or feedback-based) is pending for transmission while resources for this retransmission are not selected
· A counter for reselection of semi-persistent reservation process is expired

T2min configurability

It is currently FFS whether T2min is configurable per priority or not. In LTE Rel.15, this value was made configurable to support services with different latency budget.

· T2min configurable per priority indicated in SCI
· Supported by: Intel (5,10,20 ms converted to slots), Samsung, Ericsson (also separate for initial TX)
· T2min is a single fixed value
· Supported by: Nokia/NSB, NEC (20*2µ slots)
· Motivation: RSRP thresholds per priority may already handle QoS-based resource selection

Based on the limited discussion identified in the tdocs it is proposed to agree on configurability, especially given that LTE also supports this. There an important aspect related to different numerologies, i.e. whether the values are scaled with numerology or not. 


Proposal for discussion
· T2min is (pre-)configured per priority indicated in SCI from the following set of values:
· {5, 10, 20}*2µ, where µ = 0,1,2,3 for SCS 15,30,60,120 respectively


Proposal for discussion (consensus)
· T2min is (pre-)configured per priority indicated in SCI from the following set of values:
· {1, 5, 10, 20}*2µ, where µ = 0,1,2,3 for SCS 15,30,60,120 respectively



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

It is FFS from RAN1#98 meeting whether slot aggregation is supported. Companies are discussing the slot aggregation:

· Support slot aggregation
· Supported by: Fraunhofer, Kyocera
· Motivation: Transmission of a large packet
· Support slot bundling
· 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
· Do not support dynamic slot aggregation
· Supported by: Nokia, Panasonic MediaTek
· Motivation: More half-duplex; more resource collision; difference to NR Uu
· 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

The views on whether to support slot aggregation are not yet converged. From FL perspective, the only feasible aspect to be agreed is the support of TBS determination based on multiple slots REs. Thus, it proposed for discussion.


Proposal for discussion:
· In V2X sidelink, support transmitting a TB over multiple slots by the following
· The slots are not necessarily contiguous 
· TBS for this TB can be determined based on number of PSSCH REs in more than one slot
· Indication in 2nd stage SCI is used to scale number of REs for TBS determination
· Support calculating TBS over REs in 1 or 2 or 3 or 4 slots
· Both stages of PSCCH are sent in every slot where PSSCH for this TB is transmitted

[bookmark: _Ref17977336]QoS indication
At RAN1#98, a working assumption was made that SCI carries a priority indication for the purpose of sensing and resource selection. Some companies discuss confirmation of the WA. It’s FL understanding that confirmation of the WA is not essential in the last meeting since no objection/reverting of this WA is proposed.

Feature lead conclusion
· It is not essential to discuss confirmation of the WA on priority indication since no objections identified

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. 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: Huawei/HiSilicon, MediaTek, Intel, Samsung, ZTE/Sanechips, Spreadtrum, LGE, Apple, Xiaomi
· Motivation: Should have better accuracy than PSCCH based
· L1 SL-RSRP is measured on PSCCH after successful decoding
· Supported by: vivo, Ericsson, Qualcomm
· Motivation: Preserve forward compatibility

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


Proposal for discussion (no consensus)
· Alt 1
· Support L1 SL-RSRP measured on DMRS of PSSCH after decoding of associated 1st stage SCI
· Alt 2
· Support L1 SL-RSRP measured on DMRS of PSCCH for 1st SCI 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: Nokia/NSB, vivo, MediaTek, Sony, Samsung, Spreadtrum, ITRI, LGE, NEC, InterDigital
· Motivation: Sensing when PSCCH is not decoded; ranking of non-excluded resources
· FL note: it is however not clear from proposals how the RSSI is used, except Nokia’s explanations
· No measurements when SCI was not decoded
· Supported by: Huawei/HiSilicon, Futurewei, Intel, Ericsson, Qualcomm, Apple
· Motivation: Not possible to accurately predict other UE traffic w/o SCI detection even using RSSI

Comparing to previous meetings, 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 in offline
· Alt. 1 SL-RSSI measurement is supported for sensing and resource selection purposes 
· FFS how it is used in the sensing and resource selection
· 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 and re-evaluation procedure
The resource (re-)selection and re-evaluation 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
Re-evaluation of Step 1 and Step 2
Details of re-evaluation process are discussed as follows:

· The reevaluation is triggered if a SCI is detected which reserves a resource that conflicts with the initial selected resource and the corresponding SL PSSCH-RSRP is above a threshold
· Supported by: Huawei/HiSilicon
· A resource is reselected during re-evaluation by: (1) intersection of current candidate set with the previously selected resource set is identified, (2) the intersection is merged with the currently selected resource set, (3) the new resources are selected from the merged resource set
· Supported by: Intel
· Only initial resource is re-evaluated for HARQ-based ReTX, and any resource is re-evaluated for blind ReTX
· Supported by: Samsung
· UE can change resource if it has not sent reservation
· Supported by: Ericsson
· Selection window starts from the last booked transmission of the same TB
· Supported by: Ericsson
· Change condition is that average RSRP is lower than in the previous iteration
· Supported by: NEC
· Decide between 2 different behaviors: (1) trigger re-evaluation only in the moment ‘m-T3’, not earlier (2) trigger re-evaluation once in a window before or at ‘m-T3’, where the window is pre-configured
· Supported by: CAICT
· Same triggering condition for re-evaluation as for pre-emption
· Supported by: Xiaomi

Based on the views collected so far, the following is proposed:


Proposal for discussion
· In re-evaluation of Step 1 and Step 2,
· The resource can be changed if RSRP measurement associated with this resource is larger than the final RSRP threshold (after incrementation) within current resource selection window
· A UE cannot select a resource earlier than an already reserved resource
· A UE can select a resource earlier than a previously selected but not reserved resource
· The re-evaluation is assumed to be triggered every slot before the moment ‘m-T3’


Step 1 – RSRP increment conditions
Last meeting the framework of the Step 1 was mostly settled with a few details left, such as value X% configurability and RSRP increment stopping conditions, if any. With respect to the RSRP increment stopping conditions, companies express the following views:

· (Pre-)configure maximum RSRP threshold
· Supported by: vivo (and use priority only, when RSRP reaches max), ZTE/Sanechips, ITRI, Qualcomm (per priority pair)
· Maximum num of RSRP threshold increments
· Supported by: InterDigital, Panasonic
· FL note: given that Y = 3 dB, the number of increments may correspond to a certain max threshold as initial_threshold + 3*#increments, therefore is not different from the purpose of the max threshold
· Stop the increment for preemption
· Supported by: CATT, OPPO
· No stopping condition
· Supported by: Apple

It seems there is general support for introduction of a stopping RSRP increment condition:


Proposal for discussion
· In Step 1, support (pre-)configuration of maximum RSRP threshold
· If at least one of the maximum RSRP thresholds is reached, the RSRP incrementation procedure is stopped before reaching the remaining resource ratio X% and the identified candidate resources are passed to Step 2

Step 1 – Remaining resource ratio X
There is an FFS on whether to introduce configurability to the remaining resource ratio X or not. Companies discuss this aspect as follows:

· X fixed to 20%
· Supported by: Futurewei, Ericsson, Apple
· Motivation: Already accounts for the tradeoff between randomization and sensing, as studied in LTE
· X configured per priority of a given TB
· Supported by: Fraunhofer
· X configured per T2
· Supported by: Lenovo/MotM
· X configured per resource pool
· Supported by: Samsung {10, 20}, Qualcomm {5,10, 20, 30}, [Huawei/HiSilion {20, 30}]
· Motivation: Handle trade-off between collision probability, latency, performance
· FL note: Huawei/HiSilicon in brackets since did not explicitly proposed but stated in the text

There is no clear majority, thus it is proposed to discuss the possible alternatives in offline.


Proposal for discussion
· Down-select in offline
· Option 1: Fix X to 20%
· Option 2: (Pre-)configure X per resource pool from the set of {10, 20, 30} %

Step 1 – Additional exclusion conditions
Companies mention mechanisms of resource exclusion for intra-group collision avoidance.
· Exclusion of slots used by UEs of the same unicast pair or same group
· Supported by: Intel, Apple
· Exclusion of candidates in slots where UE expects to receive transmissions based on decoding prior SCI from the candidate resources for transmission
· Supported by: Qualcomm
· Note: Qualcomm provides evaluation results showing gains from this feature

The mechanism is understood and may need to be introduced:


Proposal for discussion
· In Step 1, introduce a mechanism to exclude slots where a UE expects to receive transmissions based on decoding of prior SCI related to unicast and groupcast communication of this UE
· Separate RSRP threshold is configured per priority pair and PSSCH usefulness condition (targeted unicast/groupcast or not targeted unicast/groupcast or broadcast)
· Once exceeded the threshold, and the usefulness is validated, the whole slot containing this resource is excluded

Step 2 – Baseline selection procedure
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:

· Random uniform selection from the identified candidate resource set
· Supported by: vivo, Ericsson, Qualcomm (for non-initial TX), Intel (for non-initial TX)
· Random selection with prioritization of earliest candidates for the initial TTI
· Supported by: Intel (random among ME earliest), Qualcomm (exact earliest)
· Note: Intel and Qualcomm provide evaluation results showing benefits of earliest initial resource selection
· Change probability of selection for resources with CSI knowledge
· Supported by: Futurewei
· Higher select resources
· Supported by: ZTE/Sanechips

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. Given the last meeting, the following is proposed:


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
· ME ≤ M earliest resources from the identified resource set M are used to randomly select the initial transmission
· ME = max(1, floor(M/MT)), where MT – the total number of resources selected by a UE in a given selection window in Step 2


Proposal for discussion (consensus)
· In Step 2, randomized resource selection from the identified candidate resources in the selection window is supported
· FFS if CSI can be used for resources selection


Proposal for discussion (no consensus)
· In Step 2, initial transmission is selected randomly with prioritization of earlier in time candidate resources

Step 2 – NMAX within W ensuring
Companies discuss additional principles of resources selection from the identified candidate set. From FL perspective, one of the important aspects mentioned by some companies is that a UE should strive to select resources within a window W targeting Nmax to fit this window.

· UE selects Nmax consecutive resources within the window W
· Supported by: Intel, NEC, Qualcomm


Proposal for discussion
· For a given resource selection process within slots of resource pool, where t(kp), t(kp+1), t(kp+2) are slots selected for potential sidelink transmission, the distance in logical slots between t(kp+N-1) and t(kp) is less than W
· where N = 2 or N = 3 ≤ Nmax


Proposal for discussion (close to consensus)
· For a given resource selection process within slots of resource pool, where t(kp), t(kp+1), t(kp+2) are slots selected for potential sidelink transmission, the distance in logical slots between t(kp+N-1) and t(kp) is less than 32
· where N = 2 or N = 3 ≤ configured Nmax



Step 2 – HARQ round trip time ensuring
Companies also mention the aspect of whether/how to consider HARQ RTT when selecting resources.

· Ensuring HARQ RTT between selected TTIs by excluding unsuitable slots
· Supported by: Spreadtrum, Samsung, Intel, InterDigital, Apple, DOCOMO, Qualcomm
· Note: Intel shows evaluation results where benefits of such a scheme observed
· Not necessary to handle differently the blind and feedback-based ReTX resource selection
· Supported by: CATT

The proposed mechanism seems reasonable and does not receive objections in contributions, thus is proposed to be agreed as follows:


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 determined by UE implementation

Pre-emption
Pre-emption details are discussed by companies as follows:

· Pre-emption is triggered by an SCI received in window [m-W, m-T3]
· Supported by: Huawei/HiSilicon
· Support power reduction during pre-emption
· Supported by: Huawei/HiSilicon, Sony
· Power change is not supported
· Supported by: CATT, ZTE/Sanechips, NEC
· Enable/disable per resource pool
· Supported by: CATT, Intel, OPPO
· Enable/disable per priority
· Supported by: Intel (per priority pair), OPPO (below a certain priority)
· Enable/disable based on CBR
· Supported by: TCL, OPPO (CBR >= [60, 70, 80]%)
· Support also whole slot pre-emption
· Supported by: Intel
· ACK to be sent for SCI triggering preemption
· Supported by: APT
· Reselect preempted resource within PDB
· Supported by: Fraunhofer
· PSFCH to be used for preemption indicator
· Supported by: Lenovo/MotM
· Number of pre-emptions to be used as non-triggering condition
· Supported by: Sony
· Disable pre-emption in Rel.16
· Supported by: Samsung
· Up to UE implementation to re-select resource after pre-emption using existing Mode-2 procedures
· Supported by: Ericsson
· HARQ retransmission resources are prioritized for pre-emption
· Supported by: Ericsson
· Pre-emption is realized by different RSRP threshold settings between overlapping transmissions
· Supported by: Panasonic
· Do not take over > 50% of other UE reserved resources
· Supported by: OPPO
· Stop RSRP threshold increment for UEs who perform pre-emption
· Supported by: OPPO, CATT
· Support intra-UE preemption
· Supported by: CAICT


Based on the views provided so far, the following is proposed:


Proposal for discussion
· For pre-emption,
· After the overlap condition is met, re-selection of the pre-empted resource follows Mode-2 procedures for resource selection and re-evaluation
· Timeline for triggering pre-emption follows conditions defined for re-evaluation and (re-)selection
· SCI priority level is used to decide whether to trigger pre-emption/re-selection at a UE
· Priority levels corresponding to triggering pre-emption condition are (pre-)configured

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. Based on review of contributions with respect to zoning, the following opinions identified:
· Do not support pool configuration based on zones
· Supported by: vivo, MediaTek, ZTE/Sanechips
· Support pool configuration based on zones
· Supported by: Fujitsu, TCL, Lenovo/MotM, BUPT
· State that its beneficial only for LTE type of scenarios and traffic
· Supported by: InterDigital

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
· Send LS to RAN2 stating
· RAN1 has not reached consensus on benefits of LTE Rel.14 zone-based pool selection for NR use cases
· RAN1 has not reached consensus on benefits of LTE Rel.14 zone-based pool selection for LTE use cases served by NR

Prior Agreements on Resource Allocation
RAN1 98bis
	Agreements:
· Maximum number of HARQ (re-)transmissions is (pre-)configured per priority per CBR range per transmission resource pool	
· The priority is the one signaled in SCI
· This includes both blind and feedback-based HARQ (re)-transmission
· The value range is any value from 1 to 32
· If the HARQ (re)transmissions for a TB can have a mixed blind and feedback-based approached (FFS whether or not to support this case), the counter applies to the combined total
Agreements:
· Resource (re-)selection procedure supports re-evaluation of Step 1 and Step 2 before transmission of SCI with reservation
· The re-evaluation of the (re-)selection procedure for a resource reservation signalled in a moment ‘m’ is not required to be triggered at moment > ‘m – T3’ (i.e. resource reselection processing time needs to be ensured)
· FFS condition to change resource(s) from previous iteration to resource(s) from current iteration
· FFS relationship of T1 and T3, if any
· FFS whether to handle it differently for blind and feedback-based retransmission resources
Agreements:
· In Step 1, initial L1 SL-RSRP threshold for each combination of pi and pj is (pre-)configured, where pi - priority indication associated with the resource indicated in SCI and pj - priority of the transmission in the UE selecting resources
Agreements:
· In Step 1, when the ratio of identified candidate resources to the total number of resources in a resource selection window, is less than X%, all configured thresholds are increased by Y dB and the resource identification procedure is repeated
· FFS value(s)/configurability of X 
· At least one value of X=20
· Y=3
· FFS other conditions to stop RSRP threshold increment, if any
Agreements:
· Support a resource pre-emption mechanism for Mode-2
· A UE triggers reselection of already signaled resource(s) as a resource reservation in case of overlap with resource(s) of a higher priority reservation from a different UE and, SL-RSRP measurement associated with the resource reserved by that different UE is larger than an associated SL-RSRP threshold
· Only the overlapped resource(s) is/are reselected
· FFS
· the timeline for reselection
· other details
· FFS whether or not to support other potential UE behaviour (e.g, power boosting/reduction)
· This mechanism can be enabled or disabled, per resource pool
· FFS details
Agreements:
· Support at least an initial transmission and reservation of the resource(s) for retransmission(s) to have the same number of sub-channels
· To down-select in the early week of RAN1#99 one of the following: 
· Alt. 1-1: Support a single sub-channel PSCCH+PSSCH reserving resource(s) for retransmission(s) of a TB with a larger number of sub-channels, where PSSCH REs are occupied by 2nd stage SCI and by SCH 
· 1 bit indication is carried in 1st stage SCI to distinguish the single sub-channel
· TBS is determined based on number of sub-channels indicated for reserved resource(s)
· RV is determined based on explicit field in 2nd stage SCI (as agreed)
· Alt. 1-2: Support a single sub-channel PSCCH+PSSCH reserving resource(s) for the initial transmission and possibly retransmission(s) of a TB with a larger number of sub-channels, where all available PSSCH REs in the single sub-channel PSCCH+PSSCH are occupied only by 2nd stage SCI 
· 1st stage SCI indicates that PSSCH REs are occupied by 2nd stage SCI
· Alt. 2: Do not support the different number of sub-channels between initial transmission and reservation of resource(s) for retransmission(s) 
· Alt 1 is not supported in this case
· Companies are encouraged to provide more analysis and evaluations for the above 3 alternatives
Agreements:
· When reservation of a sidelink resource for an initial transmission of a TB at least by an SCI associated with a different TB is disabled, NMAX is 3
· SCI signaling is designed to allow to indicate 1 or 2 or 3 resources at least of the same number of sub-channels with full flexibility in time and frequency position in a window W of a resource pool
· FFS: if full flexibility is limited in some cases
· Value 2 or 3 is (pre-)configured per resource pool
· FFS size of window W
Agreements:
· When reservation of a sidelink resource for an initial transmission of a TB at least by an SCI associated with a different TB is enabled, select in RAN1#99 from the following: 
· Option. 1-a. A period > W is additionally signaled in SCI and the same reservation is applied with respect to resources indicated within NMAX within window W at subsequent periods 
· FFS number of subsequent reservation periods
· FFS NMAX is always same regardless if a period > W is additionally signaled or not for SCI size perspective. 
· Option. 1-b. A time gap > W is additionally signaled in SCI and the same reservation is applied with respect to resources indicated within NMAX within window W at resources indicated by the time gap
· FFS NMAX is always same regardless if a time gap > W is additionally signaled or not for SCI size perspective. 
· Option. 2. There is no additional field (NDI and HARQ ID are used at the moment of SCI reception) to distinguish reservation for another TB, and at least one of NMAX resources can be signaled beyond window W
Agreements:
· For a given time instance n when resource (re-)selection and re-evaluation procedure is triggered 
· The resource selection window starts at time instance (n + T1), T1 ≥ 0 and ends at time instance (n + T2) 
· The start of selection window T1 is up to UE implementation subject to T1 ≤ Tproc,1
· T2 is up to UE implementation with the following details as a working assumption:
· T2 ≥ T2min
· If T2min > Remaining PDB, then T2min is modified to be equal to Remaining PDB
· FFS other details of T2min including whether the minimum window duration T2min - T1 is a function of priority
· UE selection of T2 shall fulfil the latency requirement, i.e. T2 ≤ Remaining PDB
· A sensing window is defined by time interval [n – T0, n – Tproc,0) 
· T0 is (pre-)configured, T0 > Tproc,0 FFS further details
· FFS, if Tproc,0 and Tproc,1 are defined separately or as a sum
· FFS relation of T3, Tproc,0, Tproc,1
· Time instances n, T0, T1, T2, T2min are measured in slots, FFS Tproc,0 and Tproc,1
Agreements:
· A UE is expected to select resources for all intended (re-)transmissions within the PDB, i.e. the number of intended (re-)transmissions is an input to the resource (re-)selection procedure
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	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)
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	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#99
[1] R1-1911884	Huawei, HiSilicon	Sidelink resource allocation mode 2 for NR V2X
Proposal 1: When reservation of a sidelink resource for an initial transmission of a TB at least by an SCI associated with a different TB is disabled:
· SCI provides full flexibility in time domain by indicating a bitmap or index of all potential time-domain resource pattern within the given window size W; frequency domain resources are indicated using sub-channel based frequency hopping. 
· The size of the window W is (pre)configured per resource pool within a choice of [16, 32] slots
Proposal 2: Support mixed blind and feedback-based HARQ (re)transmission of a single TB.
Proposal 3: 
· Do not support the different number of sub-channels between initial transmission and reservation of resource(s) for retransmission(s) 
· Alt 1 is not supported
Proposal 4: (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 5: 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 6: When reservation of a sidelink resource for an initial transmission of a TB at least by an SCI associated with a different TB is enabled:
· Option 1a is supported, i.e. a period > W is additionally signaled in SCI and the same reservation is applied with respect to resources indicated within NMAX within window W at subsequent periods;
· The number of subsequent reservation periods m are indicated in SCI ; 
· m can indicate no periodic reservation, m >= 1 periodic reservation(s) or an infinite number of periodic reservations (the latter option is similar to LTE-V2X).
· NMAX  remains the same regardless if the period is additionally indicated or not. 
Proposal 7: For reservation of sidelink resources for retransmission of the same TB, the first-stage SCI should indicate whether the reserved retransmission is a blind retransmission or a HARQ feedback based retransmission
Proposal 8: Re-evaluation of the already selected resource is based on sensing results before m-T3, where m is the time of the selected initial transmission.
· T3 accounts for sensing and resource selection processing time.
· The reevaluation is triggered if a SCI is detected which reserves a resource that is in conflict with the initial selected resource and the corresponding SL PSSCH-RSRP is above a threshold. 
· UE handles blind retransmission and feedback based retransmission differently by adjusting the priority of feedback based retransmission before using the priority to find the SL RSRP threshold. 
Proposal 9: For each retransmission of a TB at time instance m that is reserved by an initial transmission, UE triggers reselection of that retransmission based on preemption at time instance m-T3 if a SCI satisfies the preemption condition is detected during a preemption sensing window [m-T4, m-T3].
· T4 is given by the maximum reservation window size W
· In lieu of resource reselection, Tx UE transmit power reduction is additionally supported after a preemption event is detected.
Proposal 10: In step 1, UE shall adjust pi by multiplying it with a predefined or (pre)configured priority coefficient associated with the reservation type before using it to find the L1 SL PSSCH-RSRP threshold.

[2] R1-1911954	Nokia, Nokia Shanghai Bell	Discussion of Resource allocation for sidelink - Mode 2
Proposal 1: Support Alt. 1-1: a single sub-channel PSCCH+PSSCH reserving resource(s) for retransmission(s) of a TB with a larger number of sub-channels where PSSCH REs are occupied by 2nd stage SCI and by SL-SCH.
Proposal 2: Consider 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 3: For resource selection window, don’t associate the minimum window duration T2min - T1 with priority. 
Proposal 4: Tproc,0 and Tproc,1 are defined as a sum, and T3 is the sum of Tproc,0 and Tproc,1. 
Proposal 5: When reservation of a sidelink resource for an initial transmission of a TB at least by an SCI associated with a different TB is disabled, SCI signaling is designed to allow to indicate 1 or 2 or 3 resources at least of the same number of sub-channels with full flexibility in time and frequency position in a window W of a resource pool. 
Full flexibility shouldn’t be limited. 
Set the window W as 32 to achieve enough time diversity.  
Proposal 6: When reservation of a sidelink resource for an initial transmission of a TB at least by an SCI associated with a different TB is enabled, support Option 1-a with a period > W additionally signaled in SCI. NMAX is always same.
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.

[3] R1-1912022	vivo	Discussion on mode 2 resource allocation mechanism
Observation 1: The performance for alt 1 is better than that for alt 2.
Observation 2: The zone-based resource pool configuration is not beneficial for NR V2X.
Observation 3: 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: Regarding resource reservation by sub-channel PSCCH+PSSCH, Alt 1-2 should be supported. 
Proposal 2: When the reservation of sidelink resource for a different TB is enabled, option 1-a is supported, i.e., a period indication in the 1st SCI should be used.
Proposal 3: The higher layer determines a range for number of subsequent reservation periods, and UE selects one in the range up to implementation.
Proposal 4: 2 bits is required in SCI to indicate the number of the indicated or reserved resource.
Proposal 5: One single indication of frequency domain resources to reserve resources for multiple transmissions should be defined in SCI.
Proposal 6: At least for the case NMAX =3, two time gap indications should be supported to indicate the gap between two indicated resources.
-	4 bits in SCI for each time gap indication.
Proposal 7: Tproc,0 and Tproc,1 are defined in absolute time (i.e. Tc) where the value is depending on the SCS.
Proposal 8: T0 is defined as a fixed value.
Proposal 9: T3 ≤ Tproc,0 + Tproc,1, and is up to UE implementation.
Proposal 10: L1-RSRP measurement should be performed on PSCCH DMRS in NR V2X.
Proposal 11: Sidelink RSSI measurement should be introduced for sensing operation in NR V2X.
Proposal 12: For RSRP threshold increment in the procedure of candidate resource identification, the upper bound(s) of RSRP threshold should be restricted.
Proposal 13: Additional procedure of candidate resource identification based on priority only once it reaches the upper bound of RSRP threshold should be supported.
Proposal 14: In step-2, the resources are randomly selected from the identified candidate resources.
Proposal 15: At least the following conditions to trigger resource (re-)selection should be supported 
-	When the reserved resource was pre-empted by other UEs. 
-	TX UE receives CSI feedback.
Proposal 16: zone based resource pool configuration is not supported in NR SL.
Proposal 17: Multi-slot scheduling should be supported in NR V2X.

[4] R1-1913273 (R1-1912079)	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: 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-4: The Zone-ID configured for resource pool can assist to improve the resolution of Zone-ID configured for Tx UE location.
Observation-5: Within the communication range, UEs are able to exchange the information in terms of Zone-IDs and associated RMTs.
Observation-6: the resource pool configuration based on the larger zone (e.g., 250m-500m) is beneficial to both improvement of TX-RX distance, and avoidance of resource collision.
Observation-7: the retransmission rate due to half-duplex is severe, particularly when the communication range becomes large.

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 1, in order to ensure the flexibility of Zone-ID uses in different applications.
Proposal-4: 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.
Proposal-5: RAN1 has studied the benefits by the zone-based resource pool configuration, at least the following cases are beneficial in NR-V2X; 1) improvement of TX-RX distance, and 2) avoidance of resource collision.
Proposal-6: In order to mitigate the half-duplex impact, TFRP should be introduced in mode-2.
Proposal-7: Rel-16 does not support Alt. 1 for resource reservation.


[5] R1-1912106	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: Size of window W can be pre-configured.
Proposal 3: Support Alt. 1-a: a period > W is additionally signaled in SCI.
Proposal 4: Other UEs can monitor the ACK information to use the reserved HARQ retransmission resource without specification impact. It is up to UE implementation.
Proposal 5: Frequency resource allocation of the reservation of HARQ retransmission can be different to that of current or initial transmission.
Proposal 6: Frequency resource allocation of the resource reservation of next TB transmission can be the same as that of current transmission.
Proposal 7: Support Alt. 2: Do not support the different number of sub-channels between initial transmission and reservation of resource(s) for retransmission.
Proposal 8: Alt. 1-1 and Alt. 1-2 are not supported, due to performance degradation.
Proposal 9: Sensing window as in LTE V2X is supported in NR V2X and the width of sensing window is 1 sec.
Proposal 10: In resource selection window, T1 value is measured in slot level.
Proposal 11: SCI extracted information includes current frequency resource allocation information, reservation period, retransmission time gap, retransmission frequency resource allocation, and priority information.
Proposal 12: RSRP threshold can be linear combinations of 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.

[6] R1-1912155	CATT	Discussion on resource allocation mechanism for sidelink Mode 2 in NR V2X
Proposal 1: Tproc,0 is related to the receiving processing timing according to the UE’s capability, and Tproc,0 is not necessary to be measured in slots.
Proposal 2: The duration of the sensing window in NR-V2X should be configurable according to the supported V2X service types in the scenario.
· Periodic services: The longest period of the periodic services.
· Aperiodic services: variation of traffic arrival  o and the latency.
· Mixed services: the maximum duration of the sensing window defined by the periodic or the aperiodic services should be configured.
Proposal 3: T0 can be calculated as the difference of the duration of the sensing window and Tproc,0 .
Proposal 4: Tproc,1 is related to the transmitting processing timing according to the UE’s capability, and Tproc,1 is not necessary to be measured in slots.
Proposal 5: If the resources occupied by the different UEs are considered as overlapped (partial overlapped or full overlapped), the resource reselection may be triggered.
Proposal 6: T3 should be considered as the sum of the receiving time (Tproc,0) and transmitting time (Tproc,1).
Proposal 7: Tproc,0 and Tproc,1 are defined separately.
Proposal 8: The timeline of resource re-selection should align with the resource selection.
Proposal 9: It is not necessary to handle the resource re-selection and re-evaluation differently for blind and feedback-based retransmission resources.
Observation 1: PRR of both the period services without re-selection and aperiodic services without re-selection can be obviously improved with resource re-selection and re-evaluation in highway 140 km/h scenarios with broadcast and groupcast services.
Proposal 10: Resource re-selection and re-evaluation should be supported to improve the system performance.
Observation 2: The pre-emption scheme can get the performance gain (about 5% for periodic services and 3% for aperiodic services) for the high priority UEs than the low priority UEs. Meanwhile, the performance gains for the high priority UEs can also be achieved than the all UEs including high priority and low priority UEs.
Observation 3: The degradation of PRR of the low priority UEs (about 5% for periodic services and 2% for aperiodic services) at 300 m comparing to the PRR of all UEs can be acceptable.
Proposal 11: RX triggered pre-emption and re-selection can follow the timeline of resource re-selection, and the TX triggered pre-emption can reuse the LTE-V2X resource selection scheme.
Proposal 12: The power boosting or reduction for pre-emption scheme is not supported.
Proposal 13: The enable or disable the pre-emption scheme in the resource pool is based on the requirements of the supported services. The enable or disable pre-emption of the resource pool can be configured by the high layer or pre-configured.
Proposal 14: Alt. 1-1 and Alt. 1-2 should not be supported.
Proposal 15: For the periodic services in NR-V2X, the number of subsequent reservation periods is one same as LTE-V2X. NMAX should be same regardless if a period > W is additionally signaled, and NMAX may be decreased to adapt to the size of SCI.
Proposal 16: For the aperiodic services in NR-V2X, NMAX should be same regardless if a period > W is additionally signaled, and NMAX may be decreased to adapt to the size of SCI.
Proposal 17: There is no additional field to distinguish reservation for another TB.
Proposal 18: The mixed blind and feedback-based scheme should not be supported.
Proposal 19: The slot bundling scheme should be supported in physical layer to save overhead, the reservation scheme of email discussion [98b-NR-15] proposal 2 Option 1-b should be supported.
Proposal 20: The detailed value of X% should be evaluated to balance the randomness of resource selection and the system performance of reliability. 
Proposal 21: The stopping RSRP threshold increment or not considering the RSRP threshold in the sensing window should be supported in the pre-emption scheme.

[7] R1-1912205	Intel Corporation	Design of resource allocation mode-2 for NR V2X sidelink communication
Proposal 1
· SCI can allocate Nmax sidelink resources over a window of W logical slots (i.e. slots of a resource pool allocated for PSCCH/PSSCH transmissions)
· For the case when the same number of sub-channels is used for initial transmission and retransmission of a given TB, NR V2X supports full flexibility in terms of resource allocation within window W
· Down-select window size W from the following set of values [16, 32] or [20, 40] slots
Proposal 2
· Adopt modified Option 1-a, where a period > W is additionally signaled in SCI and the same reservation is applied with respect to resources indicated within NMAX within window W at subsequent periods
Proposal 3
· For a given HARQ process (a given TB), TX-UE can request HARQ feedback at any/arbitrary SCI scheduling a given TB subject to out-of-order HARQ constraints
Proposal 4
· Support (pre-)configuration of minimum number NMIN of (re-)transmissions for groupcast communication operating with NACK only feedback (NMIN ≥ 2)
Proposal 5
· Each SCI transmission can point 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 resources 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 
· When , HARQ process for a given TB is considered completed
Proposal 6
· In case of semi-persistent transmissions, resource reselection is triggered based on predefined counter conditions (e.g. after transmission of a predefined number of TBs) or based on timer conditions (e.g. once certain amount of time since last reselection is expired)
· 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 7
· 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 8
· L1 SL-RSRP is defined over DMRS of PSSCH
· L1 SL-RSRP measurement over PSSCH is used to determine sidelink resources for exclusion (or identify candidate resources)
Proposal 9
· Resources reserved for transmission addressed to the 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 10
· T2min is (pre-)configured per each sidelink priority value indicated in SCI from the following set of values: 5, 10, 20 · 2µ-1 slots, where µ = 1,2,3,4 for 15, 30, 60, 120 kHz SCS respectively
Proposal 11
· Sidelink resource(s) reserved by SCI transmission at time instance “m” is a subset of candidate resources identified at time instance (m - T3)
Proposal 12
· For a given resource selection process within slots of resource pool, where t(kp), t(kp+1), t(kp+2) are slots selected for potential PSCCH/PSSCH sidelink transmission, the distance in logical slots between t(kp+N-1) - t(kp) < W,
· where N = 2 or N = 3 ≤ Nmax, kp index of selected sidelink resource within resource pool, t(kp) logical index of sidelink resource in resource pool
Proposal 13
· The sensing window duration is controlled by configurable parameter T0
· The value of T0 can be selected from the following range W ≤ T0 ≤ TSPS_MAX_PERIOD
· TMAX_SPS_PERIOD is the maximum value of SPS periods supported by system configuration 
· Configured value T0 puts constraint on the maximum SPS period (PSPS) of semi-persisted process indicated in SCI, i.e. PSPS ≤ T0
Proposal 14
· For a resource reservation signalled in SCI at slot ‘m’, the following timing relationship can be defined with resource selection window [n+T1, n+T2]
· Alt. 1: n = m-T3–T1, where T3 is defined in slot units
Proposal 15
· For a resource reservation signalled in SCI at slot ‘m’, UE selects M sidelink resources in resource selection window [n+T1, n+T2], where
· Alt.1. M is determined by UE implementation, M ≤ MTARGET
· Alt.2. M = MTARGET – MTX
· MTARGET – intended number of transmissions determined for a given TB
· MTX – number of accomplished transmissions of a given TB including transmission at slot ‘m’
· For a resource reservation signalled in SCI at slot ‘m’, UE indicates reservation of N earliest in time resources out of M selected sidelink resources, where N ≤ M, 
· N is determined by UE implementation subject to Nmax configuration constraints
Proposal 16
· Once initial resource reselection is triggered at time slot n,
· Step-0. Initialize  as an empty set of resources for potential sidelink transmission
· Step-1. Generate set of candidate resource CS(n)
· UE forms a set of candidate resources for sidelink transmission – CS(n) based on processing of sensing window [n-T0, n – Tproc,0) for the corresponding resource selection window [n+T1, n+T2]
· Step-2. Select resources R(n) for potential transmission at slots t(n) from CS(n)
· UE selects M resources R(n) = {R0(n),…, RM-1(n)} from CS(n) for potential sidelink transmission in slots t(n) = {t0(n),…, tM-1(n)}, ordered in time, where (n+T1) ≤ t0(n) and t(M-1)(n) ≤ (n+T2)
· Step-3. Re-evaluation of selected candidate resources
· UE finds  intersection of CS(n) and R(n-Δ), i.e. .
· UE finds  union of intersection  and R(n):
Proposal 17
· 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(sidelink resource selection process) and indicate reservation in subsequent SCI signaling
Proposal 18
· When resource (re)-selection is triggered at time instance , UE determines number M of sidelink resources to be selected out of the set of candidate resources CS(n) of size 
· UE prioritizes selection of at least one earliest in time candidate resource among  earliest in time resources (), where  is configured per priority 
· FFS if  is configured per CBR
· Remaining (M-1) resources are randomly selected from CS(n) subject to signalling(scheduling) window - W constraints
Proposal 19
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 20
· Define the following relationship between T3, Tproc,0 and Tproc,1:
· Set Tproc,0 to 0 (Tproc,0 = 0)
· Redefine sensing window [n – T0, n – Tproc,0) to [n – T0, n – 1]
· T3 and Tproc,1 are measured in slots
· Set T3 to Tproc,1 i.e. T3 = Tproc,1 and therefore T3 is not standardized
Proposal 21
· NR-V2X supports dynamic prolongation of semi-persistent processes
· Semi-persistent process semi-statically allocates NSPS resources valid for each transmission period NSPS ≤ Nmax
· Semi-persistent process supports allocation of extra ND dynamic resources for each transmission period, where ND is dynamically determined by UE
Proposal 22
Preemption flag is configured for each combination of pi and pj , where pi - priority indication associated with the resource indicated in SCI by other UEs and pj - priority of the transmission in the UE selecting resources (similar to the agreed mechanism of RSRP threshold configuration)
Preemption support indicator is configured per resource pool
If preemption is disabled by preemption support indicator, all preemption bits configured for each combination of pi and pj are ignored
Proposal 23
NR V2X support two preemption types:
Preemption Type 1 – UE yields reserved or planned transmission on whole slot if any type of overlap is detected
Preemption Type 2 – UE does not yield reserved or planned transmission only if there is no overlap in frequency with reserved subchannels in a given slot, otherwise transmission is yielded
Preemption type is configured for each combination of pi and pj , where pi - priority indication associated with the resource indicated in SCI by other UEs and pj - priority of the transmission in the UE selecting resources (similar to the agreed mechanism of RSRP threshold configuration)
If no preemption-type bit is configured for given pair combination pj , pi – then preemption is not supported for that pair
UEs triggers resource reselection once preemption is detected and resource selection and re-evaluation procedure is reused for the purpose of preemption 

[8] R1-1912241	TCL Communication Ltd.	Resource allocation for NR sidelink Mode 2
Proposal 1: Support Option 1-b for additional time gap signalling.
Proposal 2: Support Option 2. There is no additional field (NDI and HARQ ID are used at the moment of SCI reception) to distinguish reservation for another TB, and at least one of NMAX resources can be signaled beyond window W
Proposal 3: Further study mechanisms for location-based Mode-2 resource allocation, including zone granularity, definition of zone patterns and resource pool configured for several zones.
Proposal 4: In the case of multiple retransmission booking, the SL-RSRP 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: Pre-emption mechanisms can be enabled or disabled in a pool based on CBR.
Proposal 8: When enabled in a resource pool, how a user react to pre-emption can vary depending on UE feature capabilities and these are exchanged between users. User should take other users’ capability into the decision process of pre-empting resources.

[9] R1-1912250	Asia Pacific Telecom co. Ltd	Discussion on SL Mode-2 Resource Allocation
Observation 1: Mechanism for releasing unused reserved resource can only be supported when the reserved resource is for a TB and HARQ feedback is used for the TB 

Proposal 1: Suggest support releasing unused reserved resource for (re-)transmission of a TB based on HARQ feedback from RX UE 
Proposal 2: Suggest support a UE determines whether a reserved resource for (re-)transmission of a TB is released by overhearing HARQ feedback associated to the TB.
Proposal 3: Pre-emption triggered by a UE is considered to be successful if the UE receives ACK feedback associated to the SCI triggering pre-emption
Proposal 4: Support Alt. 2: do not support the different number of sub-channels between initial transmission and reservation of resource(s) for retransmission(s)

[10] R1-1912289	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: We propose that the resources reserved by an initial transmission with respect to a single TB are within a time window that is directly limited by the latency requirement of the given TB.
Proposal 2: We propose to support Option 2, which is not to add any additional field in the SCI in order to support the reservation of resources for more than 1 TB, where at least one of the resources is beyond the latency restrictions of the first TB.
Proposal 3: In the case of a pre-empted lower priority transmission of a TB, the transmitter UE has to identify new resources within the latency budget associated with the given TB.
Proposal 4: 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 5: We propose to carry out (re-)selection and exclusion of resources by configuring the value of X based on the priority of a given TB. Each of the priority levels would have a pre-defined value of X and can be selected accordingly.
Proposal 6: 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 7: Support multi-slot transmissions for Mode 2 NR V2X.
Proposal 8: We propose to use the 2-stage SCI design for implementing multi-slot transmissions, 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 9: 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 10: 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.

[11] R1-1912324	Lenovo, Motorola Mobility	Discussion on resource allocation for NR sidelink Mode 2
Proposal 1: The reporting percentage (X%) of and  increment (Y) can be (pre)configured by network corresponding to .
Proposal 2: UE physical layer can determine the reporting percentage (X%) of  and increment (Y) corresponding to  and measured channel busy ratio.
Proposal 3: For pre-emption mechanism, no additional behavior is needed at pre-empting UE side, it can assume that the pre-empted UE will drop its transmission on overlapped resource.
Proposal 4: The pre-empting UE can transmit an ACK/NACK type pre-emption indicator on PSFCH.
Proposal 5: For groupcast half-duplex detection, RX UE(s) feedback NACK if one or more TX UE(s) transmit SCI with the same destination group id and time slot 
Proposal 6: Discuss enhancement mechanisms to improve utilization efficiency of reserved resource and conditional resource reservation mechanism
Proposal 7: R16 should support Zone configuration of larger size (e.g. 300 to 500 meters) for transmitting BSM in NR-V2X 
· Two Zone configurations should be considered where the smaller zones could be used for TX-RX distance based SL-HARQ feedback to avoid inaccuracies and larger zone for resource pool selection 

[12] R1-1912344	Sony	Resource allocation mechanism for NR sidelink Mode 2
Proposal 1: For the purpose of sensing, in addition to information on time resource and frequency location, the information related to resource reservation should be signaled in SCI.
Proposal 2: SL-RSSI measurement is used for sensing when the corresponding SCI is not decoded.
Proposal 3: Support that other transmitter UEs can select the resources which are reserved at least for HARQ-based retransmission in unicast but released as the candidate transmission resources.
Proposal 4: For the resource pre-emption mechanism, an additional mechanism is supported so that low priority data does not continue to be pre-empted by higher priority data. For example the number of pre-emptions can be used in addition to priority and SL-RSRP.
Proposal 5: A UE whose PSSCH has been pre-empted can continue transmission with a reduced transmit power.

[13] R1-1912422	Beijing University of Post and Telecommunication	Discussion on mode-2 resource allocation mechanism
Proposal 1: Mode-2 should support zone-based resource configuration.
Proposal 2: A new zone-based resource allocation mechanism in mode-2(d) should be considered in order to reduce the complexity of resource monitoring in the group.
Proposal 3: In a cross-cell scenario, the group in mode-2(d) need a sub-scheduling UE in each cell to maintain connection between scheduling UE and each gNB.

[14] R1-1912430	Futurewei	Remaining details on mode-2 resource allocation
Proposal 1: 
· The sensing procedure of LTE-V is used for NR V2X
· The sensing window duration (T0) is 1s
Proposal 2: 
SL-RSSI is not used for sensing
Proposal 3:
· The set of candidate resources in the resource selection window is the same as the LTE-V procedure:
· Only X=20% is supported
· 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 4: 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 5: It is possible to indicate up to three transmissions at a time with the following signaling mechanism in the SCI:
Frequency allocation of the initial transmission
A pattern to indicate the second and third transmissions
Proposal 6: the size of window W is 16 slots
Proposal 7: 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 8: Adopt option 1-a:
· A period > W is additionally signalled in SCI and the same reservation is applied with respect to resources indicated within NMAX within window W at subsequent periods 
· only one subsequent period is reserved, but when sensing, a UE assumes that the number of reservations is infinite (same behavior as LTE)
· NMAX is always the same 
Proposal 9: 
· Do not support the different number of sub-channels between initial transmission and reservation of resource(s) for retransmission(s) 
· Revisit in future releases if other schemes should be considered

[15] R1-1912460	Samsung	On Resource Allocation for NR V2X Mode 2
Proposal 1: The followings are proposed for sensing window and resource selection window:
· Confirm working assumption on
· T2 ≥ T2min
· If T2min > Remaining PDB, then T2min is modified to be equal to Remaining PDB.
· T2min is function of priority and provided by higher layers for priority.
· Tproc,0 and Tproc,1 are defined separately.
· Tproc,0 value is (pre-)configured.
· Tproc,1 value should be decided considering required time for implementation related to resource selection and re-evaluation procedure.
· T3 = Tproc,1
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: In re-evaluation of Step 1 and Step 2 before transmission of SCI with reservation, the following condition is proposed to change resource(s) from previous iteration to resource(s) from current iteration:
· Allow to change an initial resource only if necessary based on re-evaluation procedure.
· If the number HARQ (re-)transmissions is ≥1 and only for blind retransmission, allow to change any resource(s) if necessary based on re-evaluation procedure.
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: In Step 1 for resource (re-)selection procedure, X∈{10,20} are supported and configured in resource pool.
Proposal 6: A resource pre-emption mechanism for Mode-2 is disabled in resource pool in Rel-16 V2X. 
Proposal 7: When HARQ is enabled, resource (re-)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 8: A mixed blind and feedback-based retransmission is not supported in resource (re-)selection procedure.
Proposal 9: If HARQ feedback is disabled, blind retransmission can be enabled.
Proposal 10: A period > W is additionally signaled in SCI and the same reservation is applied with respect to resources indicated within NMAX within window W at subsequent periods
· Reuse reservation periods defined in LTE V2X to indicate reserved resource(s) by a different TB.
Proposal 11: 1st stage SCI includes the following bit fields for reservation of sidelink resource(s):
· Frequency resource location to indicate up to 3 resources:  bits
· Time gap between initial and first retransmission: 4bits
· Time gap between first and second retransmission: 4bits
· Priority of a sidelink transmission: 3bits (confirm working assumption in RAN1#98bis)
· Reservation period to indicate reserved resource(s) by a different TB: 4bits
Proposal 12: Pre-reservation of resource(s) by a single sub-channel PSCCH+PSSCH is not supported.

[16] R1-1912502	National Taiwan University	Discussion on NR Sidelink Resource Allocation for Mode 2
Observation 1: The unused resources for retransmission reduce the overall system capacity and lead to congestion.
Proposal 1: For resources reserved for retransmission, apply reuse procedure and mechanism when the resources are not used by the reserving transmitter.
Observation 2: Releasing resources by Tx will consume one retransmission resource.
Observation 3: Resources can be released by Rx without consuming retransmission resource.
Proposal 2: In the unicast scenario, reserved resources are released by Rx to save the transmission resource for indicating the release information.
Observation 4: Releasing resources by Rx results lower resource reuse ratio due to different channel conditions for all receivers.
Proposal 3: In the groupcast scenario, the reserved resources are released by Tx to maintain the resource reuse ratio.
Observation 5: It is beneficial for multiple transmissions share same transmission resources.
Proposal 4: Multiple transmission can share common retransmission resources when resources are released by Tx. 
Observation 6: It is beneficial for multiple transmissions to share the same transmission resources.
Proposal 5: Support receiver can directly reuse resources when resources are released by Rx.
Proposal 6: Support indicating the release of retransmission resources in ACK.
Observation 7: Reuse resources by other UEs will cause collisions if no reservation mechanism is applied. 
Proposal 7: Other UEs make reservations before accessing the released resources.

[17] R1-1912553	ZTE, Sanechips	Mode 2 resource allocation schemes on sidelink
Observation 1: The zone-based resource pool scheme offers no performance benefit comparing to non-zone-based resource pool scheme. 

Proposal 1: In sensing procedure, SL-RSRP should be measured according to DMRS of PSSCH.
Proposal 2: In Step 1, when the RSRP threshold exceeds a pre-defined threshold, the RSRP threshold increment should be stopped.
Proposal 3: The identified candidate resources should be reported to high layer to select the actual resource for sidelink transmission.
Proposal 4: Resource reservation for the initial transmission is supported by a single sub-channel PSCCH+PSSCH, where all available PSSCH REs in the single sub-channel PSCCH+PSSCH are occupied only by 2nd stage SCI.
Proposal 5: When reservation of a sidelink resource for an initial transmission of a TB at least by an SCI associated with a different TB is enabled, option 1-a and option 1-b should be supported in order to indicate the resource reservation of another TB in the period and burst traffic.
Proposal 6: For the re-evaluation of Step 1 and Step 2, the sensing process performed by the physical layer should not be affected.
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: Zone-based resource pool scheme is not supported in NR V2X.
Proposal 9: For pre-emption, no other UE behavior (e.g., power boosting / reduction) is introduced.

[18] R1-1912577	Spreadtrum Communications	Discussion on NR sidelink Mode 2 resource allocation
Proposal 1: Resource reservation of initial transmission is not supported at least in R16.
Proposal 2: For resource reservation for another TB, option 1-a with no restriction on the number of subsequent reservation periods should be supported.
Proposal 3: Support the L1 SL-RSRP measurement on DMRS of PSSCH 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: For feedback-based HARQ retransmission resource selection, a HARQ feedback time interval should be considered.
Proposal 8: Usage of the unused resource by associated RX UE(s) and other UEs is not supported.
Proposal 9: The number of (re)transmissions of a TB is not indicated in SCI.

[19] R1-1912582	ITRI	Remaining Issues on NR Sidelink Resource Allocation Mechanism for 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.
Proposal 8: From our point of view, the RSRP threshold should be set to an upper limit, which should stop RSRP threshold increment when the threshold reaches the upper limit.
Observation 3: Look-ahead reservation and chain reservation pose a tradeoff between reliability and signaling overhead. 
Proposal 9: 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 10: The mechanism to report geographical information to gNB should be FFS.

[20] R1-1912588	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: Support an initial transmission using a single sub-channel of PSCCH/PSSCH reserving resources for retransmission(s) of a TB with a larger number of sub-channels.
Proposal 5: Support that a period > W is additionally signaled in SCI and the same reservation is applied with respect to resources indicated within NMAX within window W at subsequent periods, when reservation of a SL resource for an initial transmission of a TB at least by an SCI associated with a different TB is enabled.

[21] R1-1912599	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	In re-evaluation of Step 1 and Step 2, the UE is allowed to change resource(s) from previous iteration as long as it has not sent a corresponding reservation in SCI.
Proposal 2	The restriction on the maximum number of reservations is (pre-)configured independently for each HARQ feedback mode (blind, unicast, groupcast option1, groupcast option 2)
Proposal 3	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 4	For sensing purposes, RSRP measurements on PSCCH-DMRS are used.
Proposal 5	The use of measurements without the corresponding decoded information (e.g., carried in SCI) is not supported.
Proposal 6	For the SL-RSRP threshold for each combination of pi and pj, pj is the SCI priority of the transmission.
Proposal 7	In Step 1, X=20 is specified.
Proposal 8	In Step 1, different SL-RSRP thresholds are defined for resources reserved for HARQ-based retransmissions compared to other resources.
Proposal 9	The set of (pre-)configurable values for T0 includes the maximum number of slots that can be signaled by a reservation in SCI.
Proposal 10	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 11	Tproc,0 is defined as 1 slot for 15 kHz and 30 kHz and 2 slots for 60 kHz and 120 kHz. Moreover, T3 = Tproc,0 + 1.
Proposal 12	T2min is independently (pre-)configurable for each SCI priority value and for initial reservations.
Proposal 13	Tproc,1 is 2 slots for 15 kHz and 30 kHz, 3 slots for 60 kHz, and 4 slots for 120 kHz.
Proposal 14	When (re-)evaluating Step 1 and Step 2, the selection window is [m+T1, m+T2], where m corresponds to the time of the last booked transmission for the same TB, if any.
Proposal 15	In Step 2, the resource(s) are selected uniformly at random from the identified candidate resources.
Proposal 16	In the evaluation of the condition for determining reselection due to pre-emption, SCI priorities are used.
Proposal 17	A UE with a reservation for transmission in slot n does not expect a pre-emptying SCI to arrive outside the sensing window [n – T0, n – Tproc,0).
Proposal 18	It is up to UE implementation to select new resources after being pre-empted:
•	The pre-empted UE does not transmit in the resources affected by pre-emption.
•	To select new resources, the existing Mode 2 procedures are used (i.e., Step 1 and Step 2).
Proposal 19	Resources reserved for HARQ-based retransmissions are prioritized for pre-emption.
Proposal 20	The UE can only have two reservations at the same time for a given SL process (i.e., sequence of connected reservations)
Proposal 21	Every SCI associated with a PSSCH:
•	Schedules the PSCCH transmission in the current slot.
•	Reserves up to two further transmissions with the same number of RBs
o	For the first transmission W = 16 slots.
o	For the second transmission W = 1024 slots.
Proposal 22	The use of the reservations within the (pre-)configured restrictions is up to UE implementation.
Proposal 23	Selection of resources for transmission of a different TB follows the existing procedures with selection window [m+T1, m+T2], where m is up to UE implementation.
Proposal 24	Combination of HARQ-based and blind retransmissions for the transmissions of the same TB is not supported.

[22] R1-1912617	NEC	Mode 2 resource allocation mechanism for NR sidelink
Proposal 1: 
· T2min =20*2µ slots; 
· T0 should be set to 1000*2µ  slots; 
· Tproc,0 and Tproc,1 are defined separately; 
· T3<=Tproc,0 +Tproc,1; 
· Tproc,0 and Tproc,1 are measured in seconds. 
Proposal 2:
· Any N_MAX continuous resources in the selected resources for all intended (re-)transmissions should be within a window of the same size of window W;
· The size of the window W is 12;
· To indicate 1 or 2 reservations (i.e. less than 3), the not reserved resources are indicated by setting the corresponding frequency position to NULL value.
Proposal 3: When reservation of a sidelink resource for an initial transmission of a TB at least by an SCI associated with a different TB is enabled, a time gap > W is additionally signaled in SCI and the same reservation is applied with respect to resources indicated within NMAX within window W at resources indicated by the time gap.
Proposal 4: UE performs resource (re-)selection after each re-evaluation, and change to resources from the current iteration if average SL-RSRP of resources from the current iteration is lower than the previous iteration.
Proposal 5: Do not support the different number of sub-channels between initial transmission and reservation of resource(s) for retransmission(s).
Proposal 6: 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 7: In step 1, resources released by ACK feedback according to decoded PSFCH are not precluded from resource selection window.
Proposal 8: 
· UE performs resource reselection within resource selection window [n+T1, n+T2] if pre-emption is identified at slot n;
· Power boosting/reduction is not supported in pre-emption.
Proposal 9: In case of there is no corresponding SCI decoded, SL-RSSI should be used in sidelink sensing procedure.

[23] R1-1912740	InterDigital, Inc.	NR Sidelink Mode 2 Resource Allocation
Proposal 1: A mixture of blind and HARQ-based retransmission is not supported for Mode 2.
Proposal 2: The sidelink RSSI is measured and used in the resource selection procedure for mode 2. 
Proposal 4: Resource selection window for HARQ-based retransmission resource of the same TB considers HARQ feedback timing and PSFCH processing time.
Proposal 5: Support Alt. 1-2 for resource reservation initial transmission.
Proposal 6: NR V2X supports both Option 1-a and 1-b.
Proposal 7: One bit in the SCI is used to indicate the reservation for Option 1-a or Option 1-b.
Proposal 8: HARQ feedback-based PSSCH retransmissions is also supported without resource reservation from the prior transmission of the same TB.
Proposal 9: 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 10: The reserved HARQ retransmission resource can be reused by other UEs based on HARQ-ACK detection.
Proposal 11: Support maximum number of RSRP threshold increment.
Proposal 12: The UE selects the transmission resource from the candidate resources when RSRP increament is greater than a threshold.
Proposal 13: RAN1 sends a reply LS to RAN2 that zone-based resource pool selection is beneficial only for the LTE V2X traffic type.

[24] R1-1912753	Panasonic Corporation	Discussion on sidelink resource allocation in mode 2 for NR V2X
Proposal 1: To take agreement of alt. 1-1: Support a single sub-channel PSCCH+PSSCH reserving resource(s) for retransmission(s) of a TB with a larger number of sub-channels, where PSSCH REs are occupied by 2nd stage SCI and by SCH.
· 1 bit indication is carried in 1st stage SCI to distinguish the single sub-channel
· TBS is determined based on number of sub-channels indicated for reserved resource(s)
· RV is determined based on explicit field in 2nd stage SCI (as agreed)
Proposal 2: For the count of maximum number of HARQ (re-)transmissions, to determine either to count the initial one subchannel transmission or not. Either is ok for us.
Proposal 3: For the PSFCH transmission corresponding to the initial one subchannel transmission, to determine always not to transmit or just same as other subchannel assignment.
Proposal 4: The size of window W can be the order of 16 or 32 slots. 
Proposal 5: A period > W is additionally signalled in SCI for the reservation of periodic transmission. The number of subsequent reservation with the signalled periodicity is (pre-)configured
Proposal 6: When A period > W is additionally signalled in SCI, NMAX is reduced. The reduced signalling field in a SCI is used for the indication of the period of more than W. 
Proposal 7: There is no field to indicate to distinguish reservation for another TB except NDI and HARQ ID. It is up to Tx UE whether the reserved resource is used for the same TB or another TB at the moment of SCI transmission.
Proposal 8: To confirm to support a mixed blind and feedback-based approach.
Proposal 9: Slot aggregation based on (pre-)configuration per a resource pool should be supported. 
Proposal 10: Dynamic slot aggregation should not be supported. 
Proposal 11: 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 X% or reaching the maximum allowed number of SL-RSRP threshold increments 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 X% or reaching the maximum allowed number of SL-RSRP threshold increments for low priority SCI. If X% is still not achieved, trying to obtain the resource indicated by high priority SCI as much as possible until reaching X% or reaching the maximum allowed number of SL-RSRP threshold increments for high priority SCI.
Proposal 12: Pre-emption is realized by the different RSRP threshold setting depending on the combination between overlapping transmission and overlapped transmission. 

[25] R1-1912759	Sharp	Resource allocation mode 2 for NR sidelink
Proposal 1: The starting slots and starting sub-channels of PSSCH candidates are (pre-) configured.
Proposal 2: Consider to support sensing with granularity of resource patterns (i.e. mode 2-d).
Proposal 3: Further clarify that T0 and  are in unit of physical slots.

[26] R1-1912794	OPPO	Discussions on resource reservation, sensing and selection in Mode 2
Proposal 1: It is recommended to support HARQ (re)transmission for a TB can have a mixed blind and feedback-based approach.
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: Full flexibility in time and frequency position should always be allowed for resource indication in SCI and the size of window W should be limited based on the number of bits for the time gap indication in SCI.
Proposal 4: A period > W is additionally signalled in SCI and the same reservation is applied with respect to resources indicated within NMAX within window W at subsequent periods.
Proposal 5: The number of subsequent reservation periods should also be the same as the LTE V2X (i.e. period = 1).
Proposal 6: NMAX is always same regardless if a period > W is additionally signalled or not from SCI size perspective.
Proposal 7: Tproc,0 and Tproc,1 should be defined separately, as in LTE V2X.
Proposal 8: T3 should be equal to Tproc,0 + Tproc,1
Proposal 9: Alt. 1-2 should be adopted for resource reservation of initial transmission.
Proposal 10: TX power level should be indicated to in SCI.
Proposal 11: 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 12: 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 13: Pre-emption triggering conditions should include the followings:
· Resource pre-emption is allowed at least when the measured CBR ≥ X%, where X is configurable between [60, 70, 80]
· a pre-empting UE (with higher priority packet) should not pre-empt / take over more than 50% of already signaled resources of the pre-empted UE (with lower priority packet) to minimize negative impacts to the pre-empted UE
Proposal 14: Pre-emption is allowed (enabled / disabled) at a per resource pool level by (pre-)configuration and only for packet TBs at a certain priority level and below (e.g. level 4 and below).
Proposal 15: RSRP threshold increment should be stopped for UEs who perform resource pre-emption.
Proposal 16: RSRP threshold increment should be stopped for UEs who perform resource pre-emption.
Proposal 17: Within the re-evaluation window, non-overlapped resources that were previously reserved/signaled by the pre-empted UE should be excluded from the candidate resource set.

[27] R1-1912812	Apple Inc.	Resource Allocation for Mode 2
Proposal 1: In sensing procedure, NR V2X supports to use PSSCH DMRS for sidelink RSRP measurement. Do not measure sidelink RSRP if the associated SCI is not successfully decoded. 
Proposal 2: The processing time parameters of Tproc,0 and Tproc,1 are separately defined and they are measured in symbols.  
Proposal 3: In resource reselection procedure, T3 is set as the sum of Tproc,0 and Tproc,1.
Proposal 4: In Step 1 of the resource selection procedure, the threshold X is fixed to 20. 
Proposal 5: In Step 1 of the resource selection procedure, no other condition (except the X% condition) is needed to stop RSRP threshold increment. 
Proposal 6: In Step 1 of the resource selection procedure for feedback-based retransmissions, the identified candidate resources should have enough “resource pairs” whose time gap allows PSFCH reception and processing. 
Proposal 7: In Step 1 of the resource selection procedure, all the resources in a time slot should be excluded if the selecting UE has unicast or groupcast data reception in that time slot, and the priority of transmission data is lower than that of reception data. 
Proposal 8: Each resource selection procedure selects the number of resources equal to the maximum number of reserved sidelink resources for a TB. 
Proposal 9: Support a single sub-channel PSCCH+PSSCH reserving resources for retransmissions of a TB with a larger number of sub-channels, where PSSCH REs are occupied by 2nd stage SCI and by SCH. 
Proposal 10: The time window size for resource reservation is 16 slots.
Proposal 11: SCI stage 1 only carries reservation of 2 resources of a TB, while the reservation of the third resource (if configured) is carried in SCI stage 2.   
Proposal 12: When reservation of a sidelink resource for an initial transmission of a TB at least by an SCI associated with a different TB is enabled, a period > W is additionally signaled in SCI and the same reservation is applied with respect to resources indicated within NMAX within window W at subsequent periods. 
Proposal 13: If a resource reservation period is defined, the number of subsequent reservation periods is determined following LTE V2X scheme. The maximum number NMAX of reserved resources within a window is always same over the subsequent reservation periods. 

[28] R1-1912841	AT&T	Resource allocation mode-2 for NR sidelink
Proposal-1: One SCI can only reserve resource for a certain duration of time. UE needs to send reservation SCI again if it needs to reserve resource beyond that duration of time. The length of the duration of time is pre-configured. 
Proposal-2: Resource reservation signaling should support reserve future resource in a frequency hopping manner.
Proposal-3: UE is required to have fair accurate estimation of the amount of required resource before reservation. For reserved resources, UE is required to utilize them to a certain ratio. And send a LS to ask RAN4 to have a test case about this. 
Proposal-4: When UE is in coverage and UE is operating on a network configured resource pool, network may trigger UE to send the utilization report to verify the operation efficiency of a certain resource pool. 
Proposal-5: To enhance the reliability of the group-cast or broad-cast, UEs received the data packet may re-transmit the same data packet simultaneously (SFN type of retransmission)

[29] R1-1912882	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.
· Alt. 1-1 and Alt. 1-2 are beneficial to reduce collision to an initial transmission.
Observation 2:
· In comparison between Alt. 1-1 and Alt. 1-2,
· Coding rate of 2nd stage SCI will be an issue on Alt. 1-2
· Additional mapping rule of 2nd stage SCI on PSSCH will be necessary for Alt. 1-2
· Better TB decoding performance is achieved by Alt. 1-1
· No disadvantage is assumed on Alt. 1-1
Proposal 1:
· Support Alt. 1-1 for resource reservation, i.e.
· Alt. 1-1: Support a single sub-channel PSCCH+PSSCH reserving resource(s) for retransmission(s) of a TB with a larger number of sub-channels, where PSSCH REs are occupied by 2nd stage SCI and by SCH 
· 1 bit indication is carried in 1st stage SCI to distinguish the single sub-channel
· TBS is determined based on number of sub-channels indicated for reserved resource(s)
· RV is determined based on explicit field in 2nd stage SCI (as agreed)
Observation 3:
· For multiple resources selection/reservation for a TB, 
· Some resources are unavailable for HARQ-based transmission once one resource is selected.
Proposal 2:
· For multiple resources selection/reservation for a TB,
· Resource candidates are identified separately between blind retransmissions and HARQ-based retransmissions.
· For HARQ-based retransmission, the following resources are excluded from the identified resource candidates:
· Resources between selected resource and the corresponding PSFCH
· Resources in UE PSFCH processing time and UE PSSCH preparation time
Proposal 3:
· Non-contiguous slots can be reserved for a TB by one SCI.
Observation 4:
· UE behaviour for the case when a part of a reserved resource is pre-empted by other UE is unclear.
Proposal 4:
· Discuss the following case and down-select one option for each.
· When a part of a reserved resource by a UE is pre-empted by other UE,
· For resource reselection,
· Option 1: The first UE shall perform resource reselection.
· Option 2: The first UE can skip resource reselection.
· For the reserved resource,
· Option A: The first UE can use the non-pre-empted part after resource reselection if selected.
· Option B: The first UE can use the non-pre-empted part without resource reselection.

[30] R1-1912946	Qualcomm Incorporated	Sidelink Resource Allocation Mechanism for NR V2X
Observation 1: Selecting the earliest available candidate within the selection window for the first transmission significantly reduces packet reception delay without impacting performance.
Observation 2 Exclude candidates in slots where the UE expects to receive transmissions based on decoding prior SCI from the candidate resources for transmission improves performance.
Observation 3 Reclaiming by other UEs of released feedback-based reservations improves 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 (sub-channels).
Proposal 2: There is no additional field (NDI and HARQ ID are used at the moment of SCI reception) to distinguish reservation for another TB, and at least one of NMAX resources can be signaled beyond window W.
Proposal 3: For sidelink transmissions in NR V2X, the time difference between the last transmission and the first transmission cannot exceed a HARQ budget.
Proposal 4: 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 5: L1 RSRP is measured on DMRS of PSCCH for which SCI-1 was successfully decoded.
Proposal 6: For candidate resource identification, if SCI decoding fails, no additional measurement is performed.
Proposal 7: SL-RSSI measurement is not supported for sensing and candidate resource identification.
Proposal 8: The value of X, used as the target threshold for candidate resource identification, is (pre)configurable, per resource pool, form {5, 10, 20, 30}.
Proposal 9: 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 10: the maximum RSRP threshold value is (pre-)configured per priority pair.
Proposal 11: During candidate selection, the UE finds resources to signal in an SCI that are within a duration that can be signaled by the SCI and are sufficiently far apart to accommodate feedback reception for feedback-based retransmissions.
Proposal 12: The UE randomly selects from among the sets of resources that can be signaled in one SCI and accommodate feedback to signal in an SCI.
Proposal 13: If the UE does not find candidates that can be signaled in one SCI and accommodate feedback, the UE reserves a subset of the possible resources in SCI.
Proposal 14: For the initial transmission of a TB, the earliest available resource from the identified candidates within the selection window is selected.
Proposal 15: For retransmissions of a TB, a resource is randomly chosen from the identified candidates within that retransmission’s selection window.
Proposal 16 A UE is allowed is to exclude candidates in slots where it expects to receive transmissions based on decoding prior SCI from the candidate resources for transmission.
Proposal 17: 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 18: For the purpose of reclaiming reservations made by another UE, a UE determines whether a reserved is released by listening to PFSCH transmissions.
Proposal 19: 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.

[31] R1-1913024	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.

[32] R1-1913029	CAICT	Considerations on the resource allocation for NR sidelink Mode2
Observation1: During the channel sensing from ‘n’ to ‘m-T3’, a solution is necessary for determining the moment of resource re-evaluation trigger, and avoiding frequent and un-necessary resource re-evaluation triggers.
Proporal1: It is suggested to use one of the following alternatives to determine the moment of resource re-evaluation trigger.
· Alt 1: Trigger resource re-evaluation at moment ‘m-T3’ if a transmitter UE measures that the resource  of which the reservation is to be signalled at ‘m’ shall be re-selected.
· Alt 2: Trigger resource re-evaluation at most ONE time in a window [0,W], where the value of W is (pre) configured.
Observation2: There is no need to restrict the pre-emption mechanism to be applied to two different transmitter UEs. 
Proposal2: Support intra-transmitter pre-emption mechanism.
Observation3: Time-frequency resource pattern (TFRP) is a good solution to support multiple types of PSSCH resource indication, with low signalling cost and high configuration flexibility
Proposal3: Support TFPR to indicate the PSSCH resource reservation and FFS the pattern configuration. 

[33] R1-1913076	Xiaomi Communications	On Mode 2 resource allocation of V2x communications
Proposal 1: RAN1 assumes a vehicle UE keeps sensing in all the sidelink slots in the sensing window unless it cannot sense due to half-duplex
Proposal 2: T0 value is not explicitly (pre-)configured.
· T0 is set to be the maximum value of timing gap between a SCI and its reserved resource
Proposal 3: The associated PSSCH DMRS is used for L1-RSRP measurement.
Proposal 4: SL RSSI measurement is not used in the Mode 2 resource selection.
Proposal 5: The same triggering condition as resource pre-emption is applied to trigger resource re-evaluation
· In other case, resource re-evaluation is up to UE implementation
Proposal 6: For single sub-channel PSCCH+PSSCH reservation, alt1-2 is supported
· For resource selecting of the single sub-channel PSCCH+PSSCH, a selection window ending before resource selected for the transmission of the TB is used
Proposal 7: When reservation of a sidelink resource for an initial transmission of a TB at least by an SCI associated with a different TB is enabled, there is no additional field (NDI and HARQ ID are used at the moment of SCI reception) to distinguish reservation for another TB, and at least one of NMAX resources can be signaled beyond window W

[34] R1-1913142	Convida Wireless	On Resource Allocation Mode 2 for NR V2X
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

[35] R1-1913157	Kyocera Corporation	Sidelink Resource Allocation Mode 2
Proposal 1: Support a single sub-channel PSCCH+PSSCH reserving resource(s) for retransmission(s) of a TB with a larger number of sub-channels (Alt. 1-1 or 1-2).   
Observation: The single sub-channel PSCCH+PSSCH reserving resource(s) for retransmission(s) of a TB with a larger number of sub-channels can be used for reserving the pre-emptive transmissions.
Proposal 2: For contiguous aggregated slots, at least the 1st stage PSCCH is not transmitted in the subsequent slots in the slot-aggregated transmissions. 
Proposal 3: The number of slots per aggregation is configured per resource pool. 
Proposal 4: The non-contiguous slot aggregation is not supported in NR V2X. 
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