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Introduction
In this contribution, we provide summary of major sidelink resource allocation aspects for NR-V2X sidelink communication design. Based on review of the submitted contributions [1]-[32], the following list of open aspects was identified:
Sidelink resource allocation Mode-2 and sub-modes
· Sidelink channel access and collision avoidance aspects for sidelink transmissions (control and shared channel) in case of unicast, groupcast and broadcast sidelink transmissions for periodic and aperiodic traffic
· UE behavior to select sidelink resource for PSCCH/PSSCH transmission or any new sidelink physical channel(s) / signal(s) if proposed
· Note: There is a potential overlap with another agenda item “7.2.4.1.2 Physical layer structures and procedure(s))”
Sidelink resource configuration and resource pools
· Configuration of sidelink resource pools and pool attributes
· Note: There is a potential overlap with another agenda item “7.2.4.1.2 Physical layer structures and procedure(s)”
Mode-1/Mode-2 sidelink resource sharing and mode switching
· Sidelink resource sharing between gNB-controlled and UE-autonomous resource allocation modes
· Switching aspects between gNB-controlled and UE-autonomous resource allocation modes
· Note: There is a potential overlap with another agenda item “7.2.4.3.1 Enhancements of LTE Uu and NR Uu to control NR sidelink”
Next sections provide additional details on the sidelink resource allocation aspects identified above and suggest initial proposals for RAN1 WG discussion/decision.
Sidelink Resource Allocation Mode-2 and Its Sub-Modes
In this section, we summarize major aspects raised in contributions on sidelink resource allocation Mode-2. For each aspect, we provide brief outline of companies’ views and then suggest a proposal for RAN1 discussion/decision.

Aspect #1: Dynamic and semi-persistent resource selection for Mode-2
The following scheme(s) were discussed with respect to sidelink resource selection
· 	Alt. 1: Dynamic and semi-persistent resource selection schemes
· Dynamic scheme: sidelink resource(s) are selected for each TB transmission
· Semi-persistent scheme: sidelink resource(s) are selected for multiple periodic transmissions of different TBs
· Supported by Ericsson, Nokia, Mediatek, CATT, Sony, NEC, HEPTA 7291, Samsung, Interdigital
· Alt. 2: Only dynamic resource selection scheme: sidelink resource(s) are selected for each TB transmission
· 	Dynamic scheme: sidelink resource(s) are selected for each TB transmission
· Supported by Qualcomm

Based on review of submitted contributions, we have following proposal for discussion:
Proposal for discussion
NR V2X Mode-2 supports the following scheme(s) for sidelink resource selection
· Dynamic scheme: sidelink PSCCH/PSSCH resource(s) are selected for single TB transmission
· Semi-persistent scheme: sidelink PSCCH/PSSCH resource(s) are selected for multiple transmissions of different TBs

Aspect #2: Reservation for sidelink transmission 
Two main options were discussed with respect to sidelink resource reservation mechanism. The first option is when dedicated reservation signal is sent a priori of initial transmission of a TB and reserves resources for initial transmission and retransmissions. On top of that the subsequent control channel transmission can also reserve resources for retransmissions. In the second option, there is no resource reservation for initial transmission of a TB, while initial transmission itself reserves resources for retransmissions.
Alt.1 NR V2X supports reservation of sidelink resources for initial transmission and (re)-transmissions of a TB
· Supported by Ericsson, Nokia, Interdigital, vivo, Kyocera, CATT
Alt.2 NR V2X supports reservation of sidelink resources only for retransmissions of a given TB
· Supported by Qualcomm

Based on review of submitted contributions, we have following proposal for discussion:
Proposal for discussion
NR V2X Mode-2 supports reservation of sidelink resources for initial transmission and retransmissions of a TB 
· FFS in which cases reservation is signaled for initial transmission of a TB
NR V2X Mode-2 supports reservation of sidelink resources for retransmissions of a TB

Aspect #2a: Resource reservation signalling (conditional on resolution of Aspect#2)
Assuming that dedicated sidelink resource reservation signalling is agreed the following options were discussed to transmit it
Alt. 1. SCI based resource reservation signaling (vivo, Ericsson, Nokia, Kyocera, CATT, InterDigital)
Alt. 2. Preamble based (CATT)
Alt. 3. SCI based resource reservation signaling and UE forwarding of resource reservation signaling (Kyocera)

Based on review of submitted contributions, we have following proposal to trigger discussion:
Proposal for discussion
Support SCI format to carry resource reservation signaling
· The reservation SCI is transmitted prior to the transmission of PSCCH and its associated PSSCH

Aspect #3: Sensing and resource selection windows
Companies discuss terms of sensing and resource selection windows: 
Define sensing window as a time interval where UE is expected to monitor medium before resource (re)-selection trigger (Intel)
Sensing window duration is configurable (Intel)
Resource selection window is defined as a time interval starting from resource (re)-selection trigger and bounded by min(packet delay budget , configurable resource selection window duration ) 
For resource selection procedure latency is used (e.g., for selection window setting and redundant transmission) (LGE)
The latency QoS attribute is supported for setting the resource selection windows (HEPTA 7291)
Prior to selection of resources, the UE shall sense the channel during a window of length equal to the longest reservation that can be signalled in the SCI (Ericsson)

Based on review of submitted contributions, we have the following proposal to trigger discussion:
Proposal for discussion
Sensing window is defined
· FFS details, including whether it is configurable and/or a function of e.g. maximum resource reservation interval
Resource selection window is defined
· The resource selection window is bounded by packet delay budget
· FFS other details


Aspect #4: Information extracted from SCI for sensing procedure
The following proposals are discussed in submitted contributions with respect to information extracted from SCI decoding for Mode-2 sensing procedure:
L1 source and destination IDs (Intel)
Priority and resource allocation (vivo, Sony, Intel, LGE)
Slot aggregation (vivo, Qualcomm)
Distance, e.g. zone ID (Qualcomm)
Resource reservation information (e.g. reservation period for SPS services) (ZTE, OPPO, Sony, Interdigital, Nokia, Ericsson, LGE(scheduling));
Time interval between SCI and the reserved resources for dynamic resource selection (ZTE)
QoS parameters for given sidelink transmission (Ericsson, Intel)
PSSCH sub-channels for initial transmission and retransmission (OPPO)
Request for HARQ feedback and pre-emption messages (Ericsson)

Based on review of submitted contributions, we have following proposal for initial discussion:
Proposal for discussion
Mode-2 sensing procedure extracts the following information from SCI decoding for the purpose of resource selection
· Used and reserved resources for sidelink transmission
· QoS related parameters for sidelink transmission associated with the decoded SCI which include:
· 	Priority of transmission, FFS other QoS parameters
· L1 source and destination IDs, if provided

Aspect #5: Sidelink measurements for sensing procedure
The following proposals are discussed in submitted contributions with respect to sidelink measurement for Mode-2 sensing procedure:
SL-RSRP, SL-RSSI (LGE)
Sidelink measurements. One sidelink measurement that would be useful for Mode 2 operation and should continue to be supported for NR-V2X is PSSCH-RSRP (OPPO)
Energy/power measurements of resources (e.g., radio resources, DMRS sequences, etc.) based on decoding information is supported (Ericsson)
Both SA SCI decoding and L1 measurement based sensing should be studied for Mode 2 (a) (Convida Wireless)
	Energy/power measurements of resources (e.g., radio resources, DMRS sequences, etc.) based on decoding information is supported (Ericsson)
To alleviate IBE problem, two nearby UEs’ resources can be allocated adjacently. One weighting function can be introduced to resource selection procedure to indicate RSRP difference between UE and occupied resource (Mediatek)
SFCI including HARQ-ACK, CSI, RSRP and RSRQ is utilized for the sensing and resource selection procedure in NR V2X (Samsung)
SL-RSRP and SL-RSSI measurements are introduced for sensing and resource selection procedure (Intel)
For Mode-2 sensing procedure S-RSRP measurements should be supported. SL-RSRP should be defined for PSCCH and PSSCH sidelink channels. (HEPTA 7291)

Based on review of submitted contributions, we have following proposal for discussion:
Proposal for discussion
Mode-2 sensing procedure utilizes the following sidelink measurements
· SL-RSRP
· SL-RSRP is non L3-filtered
· PSSCH DMRS are used for SL-RSRP measurements
· FFS PSCCH DMRS for SL-RSRP measurements
· SL-RSSI 
· SL-RSSI measurement is defined over PSSCH sub-channel


Aspect #6: Sidelink resource (re)-selection procedure
The following major steps of sidelink resource selection procedure are discussed by companies:
Resource exclusion based on SCI decoding and sidelink measurements
Construction of a candidate resource set(s) for sidelink PSCCH and PSSCH transmission
Selection of a resource for sidelink PSCCH and PSSCH transmission from the candidate resources set

Based on review of submitted contributions, we have the following proposal for discussion:
Proposal for discussion
Resources (re)-selection procedure includes
· Candidate resource set formation by resource exclusion procedure from the resource selection window
· FFS details of resource exclusion procedure
· Actual resource selection from the candidate resource set
· FFS scheme for actual resource selection from the candidate resource set (e.g. backoff / counter based or any other randomization mechanism)


Aspect #7: Resource exclusion procedure (part of resource (re)-selection)
In the context of resource selection and candidate resource set formation, the resource exclusion procedures are discussed:
SL-RSRP measurement is used to determine sidelink resources for exclusion. Resources used by UEs that belong to the same group(s) can be automatically excluded (Intel)
SL-RSSI measurement is used at least to measure signal strength on non-excluded resources (Intel)
At least resource exclusion based on control channel processing and SL-RSRP measurements should be supported. QoS attributes, i.e., priority, latency, and reliability should be taken into account (HEPTA)
Control channel based resource exclusion is supported in NR V2X (Qualcomm)
RSRP based control exclusion and distance based control exclusion are both supported in NR V2X (Qualcomm)
Resources for a transmission (e.g., of short-term reservation messages or a TB) are selected at random from a selection window [T1, T2], excluding resources sensed as busy (Ericsson)

Based on review of submitted contributions, we have the following proposal for discussion:
Proposal for discussion
Mode-2 resource exclusion procedure is based on processing of decoded SCI transmissions to exclude occupied/reserved PSSCH resources based on at least SL-RSRP measurements
· FFS whether / how distance based control exclusion is supported
· FFS whether and how QoS attributes (e.g. priority, reliability, latency) are taken into account
· FFS other measurements


Aspect #8: Granularity of sensing and resource selection
Granularity of sensing and resource selection procedure is discussed. In frequency domain, the sub-channels are considered by most of the companies. In time domain, the proposals range from one OFDM symbol to several slots (as part of TFRPs).
The granularities on sensing and resource (re)-selection are PRB for frequency domain and slot for time domain (Sony)
PSCCH sub-channelization is supported. The size of the sub-channel is same as PSSCH sub-channel.(Sony)
The sensing by a Mode 2 UE is based on subchannels in frequency. (InterDigital)
Sub-channel is defined as an integer number of RBs, where the multiplier is (pre-)configured. A resource for PSSCH transmission is defined as 1 sub-channel during one slot. (Ericsson)
Mini-slot and slot level granularity should be considered (CATT)
Time-frequency repetition patterns – TFRPs, (Huawei)
Resource granularity for sensing and resource selection is one subchannel in frequency-domain and one OFDM symbol or one slot in-time domain (Mediatek)

Based on review of submitted contributions, we suggest to continue discussion once more progress is made on sidelink physical structure and procedures.

Aspect #9: Assistance information for UE resource (re)-selection
In terms of assistance information used in resource selection procedure mainly three options are being discussed: 1) utilization of geographical location information; 2) utilization of measurement/sensing reports; 3) utilization of feedback information 4) gNB assistance signalling. In particular, the following proposals were made:
Support the zone-based resource allocation principle (LGE)
Each UE broadcasts its geographic information, for the purposes of group forming, communication range based ACK/NACK feedback, and so forth (Fujitsu)
UEs can be divided into different groups based on geo-information. Each group will decide the group header by some information. The group header selection mechanism will be FFS. (ITRI)
Feedback based resource reselection triggering should be introduced. FFS on feedback information (Sony)
 UE assistance information based on sensing results, i.e., in the form of sensing results reporting. HARQ feedback, collision detection reports by the other UE and reselection requests 	(HEPTA 7291)
Sidelink measurement for NR V2X mode 2 resource sensing and selection procedure may be important. The measurement report may receive from the base station (i.e. gNB) or the other UEs. P5: The measurement report may include the UE location, traffic specific configuration (i.e. periodic and aperiodic traffic) or else. (ITRI)
The following types of assistance information for resource selection are supported: feedback from target receivers and geo-location information (Intel)
SFCI including HARQ-ACK, CSI, RSRP and RSRQ is utilized for the sensing and resource selection procedure in NR V2X (Samsung)
For Mode 2a, the assistance from receiving side on collision avoidance and high interference indication should be supported, at least for unicast/groupcast (Xiaomi)
RSRP based control exclusion and distance based control exclusion are both supported in NR V2X (Qualcomm)

Based on review of submitted contributions, we have following proposal to trigger discussion:
Proposal for discussion
RAN1 continues analysis of the benefits from the following assistance information and whether / how UE reselecting resource in Mode-2 takes it into account
· Location information of transmitting UEs
· Feedback and measurement reports from target receiver UEs including resource restriction or resource recommendation information
· gNB assistance signaling

Aspect #10: Pre-emption Mechanism
Many contributions have mentioned that NR-V2X should support pre-emption mechanisms mainly targeting support of different transmission priorities and reliability levels/QoS targets. The following related proposal were made:
RAN1 studies (pre)-emption mechanism in mode-2 (LGE)
Further study how to efficiently enable sidelink resource reservation/preemption mechanisms for eV2X sidelink communication (Intel)
For aperiodic packet, consider forward SA resource selection, i.e. the PSCCH with resource reservation information (SCI-R) transmitted ahead of the associated PSSCH (in different TTIs) to announce its resource reservation for collision avoidance and/or preemption (Nokia)
Support resource preemption mechanism in PHY layer to enable low latency packet transmission (NTT DOCOMO)
Study pre-emption mechanism and resource reselection mechanism, when periodic traffic and aperiodic traffic are transmitted in shared resource pool. (Lenovo)
Study a pre-emption mechanism at least for Mode 2 resource allocation in NR V2X (Samsung)
Enhancement to sub-mode 2(a) to incorporate resource pre-emption by reservation as part of sensing and resource selection procedure would help to secure SL resources for transmitting higher priority messages and to improve utilization of SL resources. When a reserved SL resource(s) is pre-empted by another UE, the affected UE should re-select a different SL resource(s) if the pre-emption is detected for another higher priority transmission. It is proposed to support SL resource pre-emption with short term sensing based resource selection scheme and further evaluate its performance in other scenarios e.g. Urban Option A and 30GHz frequency range.(OPPO)
NR V2X considers the pre-emption mechanism for sidelink resource reservation (Interdigital)
The sensing procedure extracts requests for HARQ feedback transmissions and pre-emption messages from the decoded SCI (Ericsson)

Proposal for discussion
NR-V2X Mode-2 supports resource pre-emption mechanism
· FFS details of pre-emption mechanisms and its impact on sidelink resource selection and UE transmission behavior

Aspect #11. Mode-2(c) Support
The following proposals were made with respect to Mode-2(c) support:
(Pre)-configured grant (mode 2c) should be supported for mode 2 SL resource allocation in order to meet the latency and reliability requirements of NR V2X advanced use cases (Huawei)
Mode-2(c) – is not standalone (can be considered as a functionality of Mode-2(a)) (Mediatek)
Due to extra complexity and lack of benefit, it is recommended that mode 2c is not supported (ZTE)
Mode 2(c) resource allocation is not supported in NR V2X (Samsung)
Mode-2(c) should be supported as one option of Mode 1 for resource allocation of periodic traffic or control channel (NEC)

Based on review of submitted contributions, we have the following proposal for discussion:

Proposal for discussion
NR-V2X Mode-2(c) is not supported as a standalone mode for sidelink resource allocation
· FFS if time frequency repetition patterns are introduced as a part of Mode-2 sensing and resource selection procedures

Aspect #12. Mode-2(d) Support
There are a controversial views with respect to benefits of Mode-2(d) over Mode-2(a/c). The following opinions/ proposals were expressed in submitted contributions:
Mode 2(d) needs further study (ZTE)
Sub-mode 2d is not supported (Ericsson)
RAN1 to continue discussion on Mode-2(d) procedures after RAN2 conclusion on whether a group manager (head UE) is visible to AS or not. Consider to utilize assistance signaling b/w UEs rather than restricting UE behavior by configuration signaling (Intel)
Mode-2(d) has at least the following negative aspects (LGE):
· Latency and signaling overhead (e.g., caused by exchanging messages such as SR, BSR, grant) as well as the resultant half-duplex problem
· Difficulty in avoiding resource collision among UEs scheduled by different scheduling UEs (e.g., high interference from neighboring UE’s transmission can appear in the scheduled resource when the neighboring UE is outside of the group controlled by the scheduling UE)
· Possibility of obtaining the similar effect by using Mode-2(b) for semi-static inter-UE resource coordination
· The following approach can be considered as another way to support it at least for group operation. Transmissions by a member UE on resources configured by another UE (S-UE) within the same group. High layer signaling is used between S-UE and a member UE to support this operation. 
Mode-2(d) for platooning use cases only (NEC, Nokia)
Many companies have not provided specific proposals or analysis related to Mode-2(d) (Apple, Xiaomi, Qualcomm, HEPTA 7291, ASUSTEK COMPUTER, Samsung, Panasonic, Lenovo, Motorola Mobility, Kyocera, Huawei, HiSilicon)
Mode 2(d) should be supported by joint operation of Mode 2(a) in NR V2X (Mediatek)
Sub-mode 2(d) is not be a standalone operating mode. It should be considered as a sub-functionality of sub-mode 2(a) with somewhat modified/simplified sensing and resource (re)selection procedures. Initialization of sub-mode 2(d) operation should be decided by upper layers and discussed in other working group(s) (OPPO)
NR sidelink supports a member eUE transmits on resources configured by another UE (S-UE) within the same group – (AT&T) 
Mode-2(a) or Mode-2(c) should be defined as the default mode when UE fails in Mode-2(d) (Spreadtrum)

Based on review of submitted contributions, it is clear that there is no consensus on Mode-2(d) support, therefore RAN1 need to continue discussion on whether/how to support Mode-2(d) with S-UE configuring sidelink transmission resources to other group member UE using higher layer signaling.

Aspect #13. Selection of scheduling UE (S-UE) in Mode-2(d)
If it is agreed that Mode-2(d) based on configuration of resources for higher layer signaling is supported, RAN1 will need to decide on the following discussion points:
Up to application layer or by OAM configuration (vivo)
The following options should be supported for scheduler UE determination (Sony)
· Scheduling UE is configured by gNB
· Application layer or pre-configuration selects the scheduling UE
For Mode 2d, the selection of a scheduling UE is higher layer procedure (Interdigital)
RAN1 assumes that scheduling UE selection is determined by higher layer, e.g., based on application layer determination and/or NW configuration (NTT DOCOMO)
Scheduling UE determination options (CATT)
· Option 1-1: The scheduling UE is configured or pre-configured.
· Option 1-2: The scheduling UE is the leader UE in one group.  
· Option 1-3: The transmitting UE transmits the resource request to other UE and can be the scheduling UE.  
Scheduling behaviour of scheduling UE is not specified; Scheduling UE should be configured by gNB, or selected by application layer or pre-configuration, FFS other procedures to become/serve as a scheduling UE (NEC)

Based on review of submitted contributions, we have following proposal for discussion:
Proposal for discussion
RAN1 assumes that the scheduling UE is assigned by higher layers or by pre-configuration

Aspect #14. Selection of resources for group members by S-UE in Mode-2(d)
S-UE carries out the resource selection for the member UEs since it can effectively manage the varied positions and demands of the member UEs. S-UE has the capability to allocate resources for the member UEs, with the option to switch sensing “on” or “off”, depending on whether the resources are shared or dedicated (Fraunhofer)
The following options should be supported for determination of a set of sidelink resources that a scheduling UE can use for scheduling of other UEs (Sony)
· Based on sensing procedure by scheduling UE
· Configured by gNB if scheduling UE is in-coverage
For Mode 2d, the sidelink resources a scheduling UE can use for member UEs can be based on resource selection or network scheduling (InterDigital)
For Mode-2d, receiver based sensing and resource selection scheme is supported in NR V2X (vivo)
Step d-3: Resource allocation of sidelink transmission (CATT)
· Scheduling UE should allocate transmission resources which are orthogonal in time domain for each transmission UE
For sub-mode d of NR V2X mode 2, consider the scheduling UE uses either NR V2X mode 1 or mode 2 (sub-mode (a)) to jointly reserve resources for aggregated data traffic from member UEs. (Nokia)
Dedicated resource pool(s) should be defined for Mode-2(d), which can be informed to the group member UEs through PC5 RRC (Spreadtrum)
For determination of a set of sidelink resources that can be used by scheduling UE for scheduling of other UEs, at least following options are supported (NTT DOCOMO)
· Configured by gNB/eNB if scheduling UE is in-coverage
· Based on sensing procedure by scheduling UE
The set of resources a scheduling UE can use for scheduling of other UEs should be semi-statically configured or pre-configured (NEC)

Based on review of submitted contributions, we have following proposal for discussion:
Proposal for discussion
Set of sidelink resources a scheduling UE can use to configure resources for other UEs is semi-statically configured or pre-configured

Aspect #15. Potential Mode-2(d) procedures out of RAN1 scope
RAN1 assumes that at least the following potential procedures are deprioritized in radio-layer design for Rel-16 NR-V2X communication design (Asia Pacific Telecom co. Ltd)
· Procedures to become/serve as a scheduling UE for in-coverage and out-of-coverage scenarios
· UE behavior to (re)-select scheduling UE(s)
· UE behavior to associate to scheduling UE(s)
· UE behavior when scheduling UE stop scheduling
· Relationship between scheduling UE and UE groups from upper layer perspective
The following procedures are outside RAN1 scope (Ericsson):
· UE behavior to (re)-select scheduling UE(s)
· UE behavior to associate to scheduling UE(s)
· UE behavior when scheduling UE stop scheduling
· Relationship between scheduling UE and UE groups from upper layer perspective

Based on review of submitted contributions, we have following proposal for discussion:
Proposal for discussion
RAN1 confirms that the following potential radio-layer procedures for Mode-2(d) support are out of RAN1 scope:
· Procedures to become/serve as a scheduling UE for in-coverage and out-of-coverage scenarios
· UE behavior to (re)-select scheduling UE(s)
· UE behavior to associate to scheduling UE(s)
· UE behavior when scheduling UE stop scheduling
· Relationship between scheduling UE and UE groups from upper layer perspective

Other Aspects
Other aspects mentioned in contributions are:
Multi-slot scheduling for large packets [vivo, LGE, Qualcomm] 
Cross-slot scheduling [vivo]
IBE in resource selection – weighting function based on RSRP [MediaTek]
Multiple PSCCH transmissions are associated with PSSCH [OPPO]
Feedback as a trigger to reselect resources [Sony]
Assistance information and sharing of sensing information [CMCC, Convida Wireless, HEPTA 7291]
Dedicated resource pools for periodic and aperiodic traffics [ITRI, Panasonic ]
SFCI for sensing + association of PSCCH/PSSCH and PSFCH resources [Panasonic]
Impact of distributed antenna on resource allocation [LGE]
Adaptation of the reporting and CDRX configuration based on UE speed [Apple]
Mode-1 / Mode-2 resource pool sharing [Intel]
QoS is mapped to pool (CATT)
Coexistence mechanism of NR V2X and LTE V2X should be considered in resource allocation (CATT)
Half-duplex in the context of carrier aggregation (CATT)
Sidelink resources used before association to scheduling UE and switching to Mode-2(d) from other sub-modes (Sony)
Use of exceptional pool for sub-mode switching (Spreadtrum)
UE association to scheduling UE by higher layers (NTT DOCOMO)


Conclusions
In this contribution, based on analysis of submitted contributions, we provided initial input on the most important aspects of sidelink resource allocation for NR-V2X sidelink communication. We hope it can facilitate productive discussion at RAN1#96 and can help to guide technical discussion on sidelink resource allocation aspects.
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Annex A – Summary of RAN1 Agreements
RAN1#94 Agreements
At the RAN1#94, the following agreements were made with respect to sidelink resource allocation mechanisms: 
	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



RAN1#94bis Agreements
At the RAN1#94bis, the following agreements were made with respect to sidelink resource allocation mechanisms: 
	Agreements:
Sidelink sensing and resource selection procedures are studied for Mode-2(a)
· The following techniques are studied to identify occupied sidelink resources
· decoding of sidelink control channel transmissions
· sidelink measurements
· detection of sidelink transmissions
· other options are not precluded, including combination of the above options
· The following aspects are studied for sidelink resource selection
· how a UE selects resource for PSCCH and PSSCH transmission (or other sidelink physical channel/signal, if it is introduced)
· which information is used by UE for resource selection procedure
Agreements:
The following aspects about assistance information are studied for Mode 2(b)
· Which assistance information is used and how it is acquired
· Which UE sends assistance information
· How to deliver assistance information, including physical channel and UE behavior
· How assistance information is taken into account in determination of sidelink resource for transmission
RAN1 to further study whether some or all of Mode-2(b) functionality is a part of Mode-2(a)(c)(d)
Agreements:
The following aspects are studied for Mode 2(c)
· How to assign resource(s) for UE sidelink transmission to mitigate collisions and half-duplex impacts
· Whether any sensing or resource selection procedure is used on top of configured grant(s)
· Whether and how to use any granted but unused resources
· How to adapt to traffic variation
· How it is different from Mode-1 operation for in-coverage scenario
· How it is different from Mode-2(a), when Mode-2(a) uses dedicated resource pool with dedicated sidelink resource pool configuration
· Whether and how this mode operates out of network coverage
RAN1 to further study whether some or all of Mode-2(c) functionality is a part of Mode-2(a)(b)(d)
Agreements:
The following aspects are studied for Mode 2(d)
· In which use cases/scenarios this mode is applicable
· What is the overall architecture for Mode-2(d) operation
· How to decide which UE schedules which other UE(s) and how to maintain this relationship
· What is the procedure of UE(s) when the scheduling UE disappears
· What is the scheduling UE behavior and signaling mechanism to schedule sidelink resources for transmission/reception for other UEs
· Which resources can be used to schedule other UEs 
· Inter- and intra-UE collision handling and sidelink resource allocation mechanisms across groups 
RAN1 to further study whether or not some or all of the above aspects are applicable to 2(b)




RAN1#95 Agreements
At the RAN1#95, the following agreements were made with respect to sidelink resource allocation mechanisms:
	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




RAN1 AH1901 Agreements
	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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