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1. [bookmark: OLE_LINK13]Introduction
NR SL supports various use cases, including V2X services, critical D2D communication and commercial D2D communication. For some use cases, low latency and extremely high reliability are expected. To meet such high QoS requirements, the WID [1] on NR sidelink enhancement was approved as following. 
	2. Resource allocation enhancement:
· Study the feasibility and benefit of the enhancement(s) in mode 2 for enhanced reliability and reduced latency in consideration of both PRR and PIR defined in TR37.885 (by RAN#89), and specify the identified solution if deemed feasible and beneficial [RAN1, RAN2]
· Inter-UE coordination with the following until RAN#88. 
· A set of resources is determined at UE-A. This set is sent to UE-B in mode 2, and UE-B takes this into account in the resource selection for its own transmission.
· Note: The study scope after RAN#88 is to be decided in RAN#88.
· Note: The solution should be able to operate in-coverage, partial coverage, and out-of-coverage and to address consecutive packet loss in all coverage scenarios.


In RAN1#103e meeting, conclusions on inter-UE coordination have been reached as below. In this contribution, we provide further discussion based on the conclusions.
	Conclusion:
· The schemes of inter-UE coordination in Mode 2 are categorized as being based on the following types of “A set of resources” sent by UE-A to UE-B:
· UE-A sends to UE-B the set of resources preferred for UE-B’s transmission
· e.g., based on its sensing result
· UE-A sends to UE-B the set of resources not preferred for UE-B’s transmission
· e.g., based on its sensing result and/or expected/potential resource conflict
· UE-A sends to UE-B the set of resource where the resource conflict is detected
· FFS: details of resource conflict, e.g., including type of resource conflict
· FFS: details of sensing operation at UE-A side
· FFS: which type(s) of resource set information is(are) beneficial/feasible to which cast type(s)
· Note: these different types may be used in combination with each other
· From RAN1 perspective, further study on the feasibility/benefit of inter-UE coordination is required
· Send an LS to RAN plenary
Conclusion:
· For the schemes of inter-UE coordination identified as feasible/beneficial, at least the following aspects are further discussed.
· How/when UE-A determines the contents of ”A set of resources”, including consideration of UL scheduling
· When UE-A sends ”A set of resources” to UE-B, including which UE(s) sends it
· How UE-A and UE-B are determined
· How UE-A sends ”A set of resources” to UE-B, including container used for carrying it, implicitly or explicitly or both
· How/when/whether UE-B receives “A set of resources” and takes it into account in the resource selection for its own transmission
· How/whether to define the relationship between support/signaling of inter-UE coordination and cast type


2. Discussion
2.1. [bookmark: _Ref61368956]Generalization of mode 2 enhancement  
Based on the investigation of the Rel-16 mode 2 resource selection mechanism, it is observed that resource collision, half-duplex constraint and simultaneous transmission capability/power constraint are the main barriers for achieving high-reliability transmission. These issues can be addressed with the help of inter-UE coordination schemes. In the following, both non-hierarchical and hierarchical inter-UE coordination will be discussed, where non-hierarchical coordination means coordination between TX UE and RX UE, and hierarchical coordination means coordination between leading-UE and member-UE.
2.1.1. Non-hierarchical coordination 
In this section, inter-UE coordination between TX UE and RX UE is discussed to address issues incurred by resource collision, half-duplex constraint and simultaneous transmission capability/power constraint.
Resource collision
PSSCH resource collision can be more or less mitigated in Rel-16 mode 2 resource allocation via sensing mechanism, but cannot be absolutely avoided. One problem is that the sensing results at TX UE and RX UE could be different, e.g., due to hidden node issue. Consequently, some free resources identified by TX UE are in fact highly interfered resources from RX UE perspective.
Regarding mitigation of hidden node impact, there would be two directions: the first direction is to consider hidden node issue in the resource selection procedure (i.e., the proactive approach), while the other direction is to trigger resource reselection after a detected resource collision (i.e., the reactive approach). One example of the proactive approach is that, RX UE shares its sensing information (e.g., highly interfered resources, RSRP measurement results, etc.) to TX UE, then TX UE exploits the sensing information shared by RX UE together with its own sensing result to select suitable transmission resource. Another example is to enable RX UE to select resources for TX UE. On the other hand, in case of the reactive approach, RX UE may continuously detect the potential resource collision between TX UE and other UEs, and once resource collision occurs or is going to occur, RX UE informs such collided resources to TX UE to trigger resource re-selection. 
[bookmark: _Ref61427788]Proposal 1: Support both proactive and reactive approaches to mitigate hidden node impact,
-	RX UE suggests low-interfered PSSCH resources based on sensing result to TX UE. 
-	Resource re-selection based on detected resource collision.
Half-duplex constraint 
Half-duplex constraint issue may occur in many cases, such as PSSCH TX/PSSCH RX, PSFCH TX/PSFCH RX, UL TX/PSSCH RX and UL TX/PSFCH RX. In Rel-16 NR SL, the introduction of HARQ retransmissions can mitigate the half-duplex impact somehow. However, a large number of retransmissions may make the system congested, which further reduces the transmission reliability of the whole system. Even worse, lots of these retransmissions are potentially unnecessary due to missing of HARQ ACK.
[bookmark: _Ref61427790]Proposal 2: Enhance mode 2 to address the following time resource conflict due to half duplex constraint,  
-	PSSCH TX and PSSCH RX resource conflict.
-	PSFCH TX and PSFCH RX resource conflict.
-	UL TX and PSSCH RX resource conflict.
-	UL TX and PSFCH RX resource conflict.
To mitigate the half-duplex impact, it is desired that two UEs communicating to each other perform transmissions in a TDMed manner, which can hardly be achieved by the current mode 2 resource selection mechanism. By introducing some coordination information before mode 2 resource selection procedure, e.g., exchange of UL/SL transmission resource preference between UEs, it is possible to proactively coordinate TDMed transmissions between UEs at least for unicast and groupcast transmission. Moreover, thanks to SL resource reservation mechanism, UE can detect the resource(s) where TX/RX conflict may occur and resolve the conflict. Hence, reactive approach to resolve the detected resource conflict can also be considered.
[bookmark: _Ref61427792]Proposal 3: Support both proactive and reactive approaches to mitigate half duplex impact, 
-	RX UE to announce its UL/PSSCH TX occasions to TX UE for TX/RX conflict avoidance.
-	TX UE to resolve detected TX/RX resource conflict.
Simultaneous transmission capability/power constraint 
Simultaneous transmission capability/power constraint is applied to SL TX(s). In NR SL, a UE may perform multiple simultaneous PSFCH transmissions. Consequently, some PSFCH transmissions may be dropped or transmitted with scaled transmission power, this may affect the reliability of PSFCH transmissions. 
Moreover, simultaneous transmission capability/power constraint is also applied to SL TX/UL TX, including PSSCH TX/UL TX, and PSFCH TX/UL TX. When SL TX and UL TX are conflicted, UE performs power scaling or transmission dropping based on SL/UL prioritization rule. For the case of PSSCH TX and UL TX resource conflict, UE implementation can trigger PSSCH TX resource re-selection to resolve the conflict. However, the resource re-selection cannot be applied to PSFCH TX/UL TX conflict. It is expected that the PSFCH TX/ULTX conflict can be resolved by inter-UE coordination schemes.
[bookmark: _Ref61427793]Proposal 4: Enhance mode 2 to address the following time resource conflict due to simultaneous transmission capability/power constraint,  
-	PSFCH TX and PSFCH TX resource conflict.
-	UL TX and PSFCH TX resource conflict.
To handle the issues incurred by conflicted PSFCH transmissions or conflicted PSFCH TX/UL TX, the UE pair needs to proactively coordinate PSSCH transmissions, or use reactive mechanism to resolve the resource conflict. To avoid UL TX and PSFCH TX resource conflict, one proactive coordination scheme is to exchange UL transmission resources between pair-UEs, then the pair-UEs can perform proper resource selection to avoid the conflict. To avoid the conflicted PSFCH transmissions, one proactive coordination scheme is shown Figure 1, where UE-A as a receiver UE, coordinates PSSCH transmissions of UE-B and UE-C, so that it can feedback HARQ-ACK to UE-B and UE-C in different PSFCH occasions. 
[image: ]
[bookmark: _Ref61536904]Figure 1 PSFCH transmission in different PSFCH occasion
[bookmark: _Ref61427795]Proposal 5: Support both proactive and reactive approaches to mitigate simultaneous transmission constraint, 
-	RX UE announces its preferred UL TX occasions to TX UE for UL/SL conflict avoidance.
-	RX UE suggests PSSCH TX occasions to one or multiple TX UE(s) to avoid PSFCHs’ conflict.
-	TX UE to resolve the detected TX/TX resource conflict.
2.1.2. Hierarchical coordination 
[bookmark: OLE_LINK14][bookmark: Observation]The above discussion focuses on coordination between pair-UEs, while inter-UE coordination can also refer to coordination between a leading-UE and member-UE. It is well known that centralized resource allocation outperforms distributed resource allocation in the perspective of transmission reliability. As discussed in the context of mode 2d in Rel-16 SL SI, centralized resource coordination could be applied to mode 2, at least in the scenarios where a leading UE exists in the UE group. Many use cases supported by NR SL are defined in UE group scenario, e.g., platooning UE group, NCIS UE group and UE group of personal IoT devices. In NCIS use case [2], it is clearly stated that a leading UE is able to request resources for member UEs in a UE group. Such kinds of resource allocation could properly coordinate resource interference between UE groups as well as inside a UE group, which should be supported in NR SL. 
[bookmark: _Ref54122824]Proposal 6: Support inter-UE coordination mechanism to allow a leading-UE to suggest transmission resources to other UE(s) in a UE group.
2.2. Determination of ‘a set of resource’  
Based on the discussion in section 2.1, both non-hierarchical and hierarchical inter-UE coordination are beneficial for reliability enhancement, where proactive and reactive approaches can be further considered for non-hierarchical inter-UE coordination. In the following, details of the related solutions will be discussed.
Proactive solution for non-hierarchical inter-UE coordination
To address hidden node issue, sharing of sensing result has been proposed based on the conclusion made in RAN1#103e e-meeting. As the motivation of sensing result sharing is to reflect the resource interference situation at RX UE, it is straightforward for the RX UE to derive the interference situation based on candidate resource set identification procedure or the whole resource selection procedure. Moreover, since the interference on a given resource is changing dynamically, the information sharing requires low latency. Hence, the resource(s) should be decided right after TX UE request or specific trigger such as PSSCH decoding failure.
[bookmark: _Ref61427799]Proposal 7: For sensing information sharing, RX UE derives ‘a set of resource’ based on Rel-16 SL mode 2 candidate resource identification procedure or the whole resource selection procedure.
To mitigate impact from half-duplex constraint and simultaneous transmission constraint, the coordination information needs to include the time domain resource preference for its transmission or for the pair-UE’s transmission. Since such information reflects the desire of RX UE, the determination of the related resource set should be up to RX UE.
[bookmark: _Ref61427801]Proposal 8: To mitigate impact from half-duplex and simultaneous transmission constraint, support RX UE to decide the transmission resource preference for its SL transmission and/or SL transmission of the pair-UEs.
Reactive solution for non-hierarchical inter-UE coordination
Regarding the reactive solutions, UE needs to detect resource conflict as concluded in RAN1#103e e-meeting, and to resolve the detected resource conflict. Hence, ‘a set of resource’ should be the resource(s) suffering from resource collision, TX/RX resource conflict, TX/TX resource conflict. Therefore, determination of such ‘a set of resource’ depends on resource conflict identification mechanisms, and the details can be further discussed in normative phase.
[bookmark: _Ref61427804]Proposal 9: Support UE to determine ‘a set of resource’ based on resource conflict identification mechanisms, and the details can be discussed in normative phase.
Hierarchical inter-UE coordination
For inter-coordination between a leading-UE and member-UE, the leading-UE can act as resource allocation coordinator or as relay of resource allocation command from base station. Thus, ‘a set of resource’ is determined by leading-UE implementation or by base station.
[bookmark: _Ref61427805]Proposal 10: For inter-UE coordination between leading-UE and member-UE, determination of ‘a set of resource’ is up to leading-UE implementation and/or gNB.
2.3. Enhancement on resource selection procedure
As described in the WID, a set of resource is suggested to TX UE in mode 2, and TX UE takes this into account in the resource selection. In this section, the enhancement on mode 2 resource selection will be discussed.
In Rel-16 SL resource selection procedure, when resource (re-)selection is triggered, a UE firstly determines sensing window and resource selection window, then identifies candidate resources in the selection window based on sensing result, and finally randomly selects transmission resource from the candidate resource set and reserves the selected resource. For the enhancement of the resource selection procedure, at least the step to identify candidate resource and/or step of random resource selection can be investigated.
If ‘a set of type-A resource’ includes resources selected by RX UE/leading-UE for TX UE’s transmission, UE can directly use the suggested resources for its transmission, or UE can include (part of) the suggested resources in the candidate resource set and prioritize the suggested resources during the final resource selection. If ‘a set of type-B resource’ includes resources not preferred for transmission of TX UE, UE can exclude the suggested resources from candidate resource set or deprioritize the suggested resources during the final resource selection.
[bookmark: _Ref54122927]Proposal 11: Enhancement of mode 2 resource selection includes the following options.
-	Include/exclude (part of) the suggested resources in candidate resource set.
-	Prioritize/deprioritize the suggested resource in random resource selection procedure.
-	Select the suggested resource directly for data transmission.  
Moreover, as discussed in section 2.1, reactive approaches based on resource conflict detection are also promising inter-UE coordination solutions. Such resource conflict can be used as a trigger for resource re-selection check, e.g., when RX UE detects resource collision between TX UE and a third UE, RX UE sends resource collision notification to TX UE to trigger resource re-selection.
[bookmark: _Ref54122986]Proposal 12: Detection of resource conflict is supported as trigger for resource re-selection check.
2.4. Cast type 
Two general coordination mechanisms have been discussion, i.e., coordination between leading-UE and TX UE, and coordination between TX UE and RX UE. 
For the case that a leading-UE suggests transmission resource to TX UE, TX UE can use the resource for transmission of any cast type. However, for the case that RX UE sends the assistance information to TX UE, the enhancements to mode 2 resource selection procedure may vary a lot depending on the cast types. For unicast transmission, resource selection procedure may only consider assistance information from a single RX UE; while for groupcast transmission, resource selection procedure may consider assistance information from multiple RX UEs. Nonetheless, for broadcast, it is challenging for a UE to consider the assistance information from all proximity-UEs. For progress of RAN1 discussion, it is preferred to conclude the targeting cast type firstly. More specifically, unicast and groupcast should be focused. 
Based on the above discussion, and for the progress of the RAN1 discussion, it is preferred to conclude the following in the feasibility study phase.  
[bookmark: _Ref54122996]Proposal 13: Inter-UE coordination between leading-UE and TX UE should be applied to all cast types.
[bookmark: _Ref54122999]Proposal 14: RAN1 to focus on unicast and groupcast for the inter-UE coordination between TX UE and RX UE.
2.5. Signaling aspect 
2.5.1. Trigger to send a set of resource/assistance information
For the case that a leading-UE suggests transmission resource to TX UE, when TX UE has data transmission, it can request the leading-UE to send the assistance information. 
[bookmark: _Ref61427816]Proposal 15: Regarding leading-UE to send assistance information to TX UE, resource request from TX UE is supported as trigger the assistance information transmission.
For the case that RX UE sends the assistance information to TX UE, both event-triggered and TX UE triggered transmission can be considered, e.g., when RX UE detects resource suffering from half duplex issue, high interference resource or collided resource, the RX UE can send the assistance information to TX UE; nevertheless, events should be defined at TX UE side, e.g., when the TX UE detects consecutive NACK or when the TX UE transmit high priority packet, it can trigger the RX UE to feedback assistance information such as low-interfered resource from the RX UE perspective.  
The intention to define the triggering event is to avoid redundant assistance information transmission. Similarly, restriction on the amount of assistance information transmission or use of existing signaling as assistance information should be defined.
[bookmark: _Ref54123042]Proposal 16: Support RX UE to initiate assistance information transmission based on a trigger, i.e., detection of resource conflict.
Proposal 17: Regarding TX UE initiated assistance information transmission, TX UE triggers RX UE to report the assistance information upon specific TB arrival or HARQ reception.
Proposal 18: Overhead of assistance information should be limited, e.g., by defining restriction on assistance information transmission or by taking existing signaling as assistance information.
2.5.2. Container 
For signaling transmission between leading-UE and TX UE, if PC5-RRC connection is established between leading-UE and all the involved TX UEs, high layer signaling can be used. Otherwise, PHY layer signaling should be considered.
[bookmark: _GoBack]For signaling transmission between TX UE and RX UE with PC5-RRC connection, semi-static high layer signaling exchange between UEs can be assumed, thus at least proactive solutions to mitigate impacts from half-duplex constraint and simultaneous transmission constraint can be involved. Nevertheless, a more general solution would assume dynamic information exchange between UEs, because hidden node and resource conflict may appear or disappear dynamically. 
[bookmark: _Ref54123046]Proposal 19: RAN1 to conclude whether to use a semi-static or dynamic signaling exchange procedure between coordination UEs.
2.6. Evaluation result  
Based on the discussed solutions of inter-UE coordination, system level simulation is performed to evaluate the performance of the solutions. In this subsection, benefit of inter-UE coordination schemes will be shown, the benefits come from mitigating resource collision, half-duplex constraint and simultaneous transmission capability/power constraint.
· Resource collision mitigation  
In the simulation, communication between unicast UE pairs are assumed, and the transmission resource preferred by RX UE (i.e., low interfered resources acquired by RX UE based on sensing mechanism) is informed to TX UE, and TX UE takes such information into account in the resource selection procedure. The simulation assumptions can be found in Table 1 of Annex I, and the results for periodic and aperiodic traffics are shown in Figure 2 and Figure 3 respectively.
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	Figure 2 PRR Performance in hidden node scenario with periodic traffic
	[bookmark: _Ref62145571]Figure 3 PRR Performance in hidden node scenario with aperiodic traffic


From the simulation results, it is observed that the inter-UE coordination scheme outperforms the legacy mode 2 resource selection scheme in the sense of higher transmission reliability, i.e., approximate 3% PRR improvement is observed for communication range of 150m.
[bookmark: _Ref54122519]Observation 1: By mitigating the hidden node issue, the inter-UE coordination scheme outperforms the Rel-16 mode 2 resource selection scheme in the sense of higher transmission reliability, i.e., 3% PRR improvement assuming 150m communication range.
· Mitigation of half-duplex impact between SL TX and SL RX
For the evaluation of solution for half-duplex issue mitigation, communication between unicast UE pairs are assumed. The transmission resource preferred by RX UE is informed to TX UE, and TX UE avoids to select these resources. The simulation assumptions can be found in Table 2 of Annex I, and the results for periodic and aperiodic traffics are shown in Figure 4 and Figure 5.
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	Figure 4 PRR Performance in half duplex scenario with periodic traffic
	[bookmark: _Ref62147196]Figure 5 PRR Performance in half duplex scenario with aperiodic traffic


According to the simulation results above, it can be observed that the inter-UE coordination scheme outperforms the legacy mode 2 resource selection scheme with higher transmission reliability. , i.e., approximate 2%-3% PRR improvement is observed for communication range of 150m.
[bookmark: _Ref61889093]Observation 2: By mitigating the SL half-duplex issue, the inter-UE coordination scheme outperforms the Rel-16 mode 2 resource selection scheme in the sense of higher transmission reliability, i.e., 2%-3% PRR improvement assuming 150m communication range.

· Interaction between UL transmission and SL transmission/reception
In the simulation, communication between unicast UE pairs are assumed. The UL transmission resources of RX UE are informed to TX UE, where the portion of UL slots is 20%/50% and the location of UL slots are randomly distributed. For resource selection of TX UE, TX UE avoids to select the slots occupied by the UL slots (inter-UE coordination scheme 1 in the following figures), and also avoid to the select slots incurring UL TX and PSFCH TX overlap (inter-UE coordination scheme 2 in the following figures). The general simulation assumptions can be found in Annex I. The evaluation results with periodic and aperiodic traffic are shown respectively as in Figure 6 to Figure 9.
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	[bookmark: _Ref61894668][bookmark: _Ref61891757]Figure 6 PRR Performance of UL/SL interaction scenario with periodic traffic
	Figure 7 PRR Performance of UL/SL interaction scenario with aperiodic traffic
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	Figure 8 PRR Performance of UL/SL interaction scenario with periodic traffic
	[bookmark: _Ref61894670][bookmark: _Ref61891759]Figure 9 PRR Performance of UL/SL interaction scenario with aperiodic traffic


According to the evaluation results above, it is observed that the performance of the two inter-UE coordination schemes outperform the legacy mode 2 resource selection scheme with higher transmission reliability in all the communication area. The performance of the two inter-UE coordination scheme 1 outperforms mode 2 resource selection up to 5% PRR increase in 150m range assuming 20% UL slot occupancy ratio, and scheme 2 can further outperform scheme 1 up to 2%-3% PRR increase in 150m range. The benefit of scheme 1 is further increased assuming higher UL slot occupancy ratio, e.g., even larger than 20% PRR increase when UL slot occupancy ratio is 50%.
[bookmark: _Ref61889097]Observation 3: By introducing UL and SL transmission interaction to inter-UE coordination, the inter-UE coordination scheme outperforms the Rel-16 mode 2 resource selection scheme in the sense of higher transmission reliability, e.g., up to 20% PRR increase when UL slot occupancy ratio is 50%.
3. Conclusion
This contribution focus on inter-UE coordination mechanism with the following observations and proposals:
Proposal 1: Support both proactive and reactive approaches to mitigate hidden node impact,
-	RX UE suggests low-interfered PSSCH resources based on sensing result to TX UE. 
-	Resource re-selection based on detected resource collision.
Proposal 2: Enhance mode 2 to address the following time resource conflict due to half duplex constraint,  
-	PSSCH TX and PSSCH RX resource conflict.
-	PSFCH TX and PSFCH RX resource conflict.
-	UL TX and PSSCH RX resource conflict.
-	UL TX and PSFCH RX resource conflict.
Proposal 3: Support both proactive and reactive approaches to mitigate half duplex impact, 
-	RX UE to announce its UL/PSSCH TX occasions to TX UE for TX/RX conflict avoidance.
-	TX UE to resolve detected TX/RX resource conflict
Proposal 4: Enhance mode 2 to address the following time resource conflict due to simultaneous transmission capability/power constraint,  
-	PSFCH TX and PSFCH TX resource conflict.
-	UL TX and PSFCH TX resource conflict.
Proposal 5: Support both proactive and reactive approaches to mitigate simultaneous transmission constraint, 
-	RX UE announces its preferred UL TX occasions to TX UE for UL/SL conflict avoidance.
-	RX UE suggests PSSCH TX occasions to one or multiple TX UE(s) to avoid PSFCHs’ conflict.
-	TX UE to resolve the detected TX/TX resource conflict.
Proposal 6: Support inter-UE coordination mechanism to allow a leading-UE to suggest transmission resources to other UE(s) in a UE group.
Proposal 7: For sensing information sharing, RX UE derives ‘a set of resource’ based on Rel-16 SL mode 2 candidate resource identification procedure or the whole resource selection procedure.
Proposal 8: To mitigate impact from half-duplex and simultaneous transmission constraint, support RX UE to decide the transmission resource preference for its SL transmission and/or SL transmission of the pair-UEs.
Proposal 9: Support UE to determine ‘a set of resource’ based on resource conflict identification mechanisms, and the details can be discussed in normative phase.
Proposal 10: For inter-UE coordination between leading-UE and member-UE, determination of ‘a set of resource’ is up to leading-UE implementation and/or gNB.
Proposal 11: Enhancement of mode 2 resource selection includes the following options.
-	Include/exclude (part of) the suggested resources in candidate resource set.
-	Prioritize/deprioritize the suggested resource in random resource selection procedure.
-	Select the suggested resource directly for data transmission.
Proposal 12: Detection of resource conflict is supported as trigger for resource re-selection check.
Proposal 13: Inter-UE coordination between leading-UE and TX UE should be applied to all cast types.
Proposal 14: RAN1 to focus on unicast and groupcast for the inter-UE coordination between TX UE and RX UE.
Proposal 15: Regarding leading-UE to send assistance information to TX UE, resource request from TX UE is supported as trigger the assistance information transmission.
Proposal 16: Support RX UE to initiate assistance information transmission based on a trigger, i.e., detection of resource conflict.
Proposal 17: Regarding TX UE initiated assistance information transmission, TX UE triggers RX UE to report the assistance information upon specific TB arrival or HARQ reception.
Proposal 18: Overhead of assistance information should be limited, e.g., by defining restriction on assistance information transmission or by taking existing signaling as assistance information.
Proposal 19: RAN1 to conclude whether to use a semi-static or dynamic signaling exchange procedure between coordination UEs.
Observation 1: By mitigating the hidden node issue, the inter-UE coordination scheme outperforms the Rel-16 mode 2 resource selection scheme in the sense of higher transmission reliability, i.e., 3% PRR improvement assuming 150m communication range.
Observation 2: By mitigating the SL half-duplex issue, the inter-UE coordination scheme outperforms the Rel-16 mode 2 resource selection scheme in the sense of higher transmission reliability, i.e., 2%-3% PRR improvement assuming 150m communication range.
Observation 3: By introducing UL and SL transmission interaction to inter-UE coordination, the inter-UE coordination scheme outperforms the Rel-16 mode 2 resource selection scheme in the sense of higher transmission reliability, e.g., up to 20% PRR increase when UL slot occupancy ratio is 50%.
4. [bookmark: _Ref503565531][bookmark: _Ref493791948][bookmark: _Ref503565490][bookmark: _Ref510367705]Reference
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Annex I
[bookmark: _Ref54120552]Table 1 System level simulation assumption for hidden node scenario
	Parameter
	value

	Deployment
	Urban scenario

	UE type
	Vehicle UE

	Communication type
	Unicast

	Carrier frequency
	6GHz

	Bandwidth 
	40MHz

	Subcarrier spacing
	30KHz

	Traffic parameter
	Traffic type: Periodic traffic and Aperiodic traffic
For Periodic traffic:
Traffic load: Medium Intensity
Packet arrival interval: 50ms
Packet latency requirement: 50ms
Packet size: 800 or 1200byte
For Aperiodic traffic:
Traffic load: Medium Intensity
Packet arrival interval: 50ms+exp(50)ms
Packet latency requirement: 50ms
Packet size: random size from 200 to 2000byte with 200byte step

	Resource allocation
	Mode 2 scheme in Rel-16 and inter-UE coordination scheme

	HARQ function
	enabled


[bookmark: _Ref54120583]Table 2 System level simulation assumption for non-UL transmission half-duplex scenario
	Parameter
	value

	Deployment
	Urban scenario

	UE type
	Vehicle UE

	Communication type
	Unicast

	Carrier frequency
	6GHz

	Bandwidth 
	40MHz

	Subcarrier spacing
	30KHz

	Traffic parameter
	Traffic type: Periodic traffic and Aperiodic traffic
For Periodic traffic:
Traffic load: Medium Intensity
Packet arrival interval: 50ms
Packet latency requirement: 50ms
Packet size: 800 or 1200byte
For Aperiodic traffic:
Traffic load: Medium Intensity
Packet arrival interval: 50ms+exp(50)ms
Packet latency requirement: 50ms
Packet size: random size from 200 to 2000byte with 200byte step

	Resource allocation
	Mode 2 scheme in Rel-16 and inter-UE coordination scheme

	Number of transmission per TB
	1


Table 3 System level simulation assumption for UL transmission half-duplex scenario
	Parameter
	value

	Deployment
	Urban scenario

	UE type
	Vehicle UE

	Communication type
	Unicast

	Carrier frequency
	6GHz

	Bandwidth 
	40MHz

	Subcarrier spacing
	30KHz

	Traffic parameter
	Traffic type: Periodic traffic and Aperiodic traffic
For Periodic traffic:
Traffic load: Medium Intensity
Packet arrival interval: 50ms
Packet latency requirement: 50ms
Packet size: 800 or 1200byte
For Aperiodic traffic:
Traffic load: Medium Intensity
Packet arrival interval: 50ms+exp(50)ms
Packet latency requirement: 50ms
Packet size: random size from 200 to 2000byte with 200byte step

	Resource allocation
	Mode 2 scheme in Rel-16 and inter-UE coordination scheme

	Portion of slots for UL transmission 
	20% or 50% 

	HARQ function
	enabled
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