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Introduction
In RAN#91e, the following conclusion has been achieved for the work item on NR Sidelink Enhancements [1]. 
	Conclusion: It was concluded that no WID update is necessary. WGs continue specifying inter-UE coordination. Note that enhancements other than inter-UE coordination is NOT pursued in the scope of the objective “Study the feasibility and benefit of solution(s) on 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#91), and specify the identified solution(s) if deemed feasible and beneficial [RAN1, RAN2].”


According to the conclusion, the scope of the mode-2 enhancement has been further clarified and is limited to inter-UE coordination only. In this contribution, we express our views on more details targeting inter-UE coordination.
Discussions
Type-A, Type-B and Type-C inter-UE coordination
Type-A, Type-B and Type-C inter-UE coordination has been studied and evaluated in RAN1. In this section, we share more detailed discussions on these three types of inter-UE coordination. For simplicity, the information transmitted from UE A to UE B is called the coordination information which can include a set of resources and also other information.
Type-A inter-UE coordination

                               [image: ]
[bookmark: _Ref67987257][bookmark: _Ref67931738]      Figure 1: Hidden-node problem.                                      Figure 2: Half-duplex problem.
As for Type-A inter-UE coordination, UE A sends UE B the set of resources preferred for UE B’s transmission.  In our view, Type A is useful at least for solving the hidden-node and half-duplex problems. Furthermore, Type A is more suitable to be used in the scenario where TX UE B transmits to RX UE A. 
In Figure 1, the hidden-node problem is illustrated. Although UE A is interfered by UE C, UE B is not aware of UE C since UE C is outside its sensing range. Therefore, UE B’s transmission cannot avoid the interference from UE C. The half-duplex problem is shown in Figure 2. UE B transmits to UE A in the slots where UE A is performing its own transmission. In this case, UE A cannot receive from UE B due to the half-duplex constraint. By reusing the mode-2 resource selection, UE A can report a set of candidate resources for reception by UE A, SA, to UE B. On one hand, the hidden-node problem can be avoided since SA can be based on sensing results which cannot be obtained by UE B’s own sensing. On the other hand, the half-duplex problem can be solved since the slots used for UE A’s own transmission have already been excluded from SA.
Type-A inter-UE coordination is supported to solve the hidden-node and half-duplex problems. 
For Type-A inter-UE coordination, it is supported at least for unicast. Wherein, UE A reports preferred RX resources to UE B. 

A system-level simulation is performed to evaluate one scheme using Type-A inter-UE coordination. In the simulation, unicast with periodic traffic is simulated for the highway scenario. For inter-UE coordination, RX UE A sends TX UE B an assistance table with the size of N×M, where N is the length of the selection window in slots (e.g., N=20 slots), and M is the number of candidate resources in the frequency domain (e.g., M=4 for sub-channel size = 15 RBs with 20MHz). Each element in the table simply indicates whether it is the preferred candidate or not with a single bit (0 or 1). The intersection of the resources recommended by UE A and pre-selected by UE B is used for UE-B transmission. Other simulation assumptions are listed in Table 1 in Annex.
The following three schemes S1, S2 and S3 are evaluated.
· S1 without inter-UE coordination (100 RBs)
· S2 without inter-UE coordination (90 RBs)
· S3 with inter-UE coordination (90 RBs)
For S1, one sub-channel includes 25 RBs, resulting in 4 sub-channels in the 20MHz bandwidth. UE B uses 2 sub-channels for each TB transmission. Totally 100 RBs can be used for PSSCH transmission.
For S3, one sub-channel includes 15 RBs, resulting in 6 sub-channels in the 20MHz bandwidth. UE B uses 3 sub-channels for each TB transmission. Only 90 RBs out of 100 RBs can be used for PSSCH transmission. The remaining 10 RBs are assumed as the permanent overhead of the coordination information. In this case, the number of candidates possible for TB transmission becomes 4 in each slot, requiring the assistance table with the size of 20×4=80. It is assumed that 10 RBs are dedicated for the transmission of two assistance tables in each slot. This further results in the code rate of 0.074, derived by the transmission parameters for the assistance table, such as 5 RBs, QPSK. 
For S2, the sub-channel allocation is the same as that of S3.
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[bookmark: _Ref68382909]Figure 3: PRR performance of Type-A inter-UE coordination.
The effectiveness of inter-UE coordination with signaling overhead can be verified by comparing S1 with S3. As shown in Figure 3, S3 outperforms S1 when the distance becomes relatively large. For example, about 2% PRR gain can be achieved for the distance of 320m. This verifies the effectiveness of inter-UE coordination in the realistic scenario where the signaling overhead is taken into account. Actually, the overhead here is assumed to be relatively large and is permanently reserved for the use of the coordination information. However, even in this case, the PRR gain can still be observed for unicast. From our simulations, it seems that inter-UE coordination is more meaningful for unicast. In the contribution [2] of the last meeting, we show a simulation result for inter-UE coordination in groupcast where only one randomly selected group member reports the coordination information. When the signaling overhead is considered, the gain of inter-UE coordination is not observed for groupcast. Compared with that, Figure 3 shows a positive result for unicast even if the overhead is taken into account. The effectiveness of inter-UE coordination without signaling overhead can be verified by comparing S2 with S3. In this ideal case, inter-UE coordination can achieve a higher PRR gain.
By using Type-A inter-UE coordination for unicast, i.e., letting UE A report preferred RX resources, about 2% PRR gain is achieved at the distance of 320m with the signalling overhead taken into account.
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[bookmark: _Ref68417741]Figure 4: PRR performance of Type-A inter-UE coordination with different X% at UE A.
When UE A determines preferred resources SA by using mode-2 resource selection, the ratio of the preferred resources to the total resources will be larger than X%. Although a typical value for X% is 20%, it would be beneficial if X% at the UE-A side can be adjustable. In this way, the size of the intersection of the resources from UE B and UE A can be adjusted. In some cases, a smaller size (also smaller X%) is preferred to select more clean resources. In other cases, a larger size (also larger X%) is preferred to accommodate more HARQ retransmissions. As an example, Figure 4 provides a system-level simulation result where X% at UE B is fixed to 20% and X% at UE A varies from 10% to 30%. It is assumed that the maximum number of HARQ (re)transmission is 2. In this case, it can be observed that the scheme with X=10% has the best PRR performance for the larger distance. Therefore, it is beneficial to have some freedom to adjust X% at UE A.
For Type-A inter-UE coordination where UE A signals the preferred resource set SA based on mode-2 resource selection, it should be considered that the ratio of the preferred resources to the total resources X% at UE A is adjustable.

Type-B inter-UE coordination
As for Type-B inter-UE coordination, UE A sends UE B the set of resources not preferred for UE B’s transmission. In our view, Type B is beneficial at least for solving the hidden-node, half-duplex, consecutive-packet-loss and exposed-node problems. 
As for solving the hidden-node problem, Type B can achieve a similar effect with that of Type A since one type can be derived from the other one. 
In terms of solving the half-duplex problem in Figure 2, Type B can achieve the same effect as that of Type A but with different reports. Instead of reporting SA, RX UE A can inform TX UE B a set of slots used for UE A’s own transmission. These slots are the resources not preferred for UE B’s transmission.
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[bookmark: _Ref67988743]Figure 5: Consecutive packet loss.
In Figure 5, an example of consecutive packet loss is shown. This can happen even if UE A is not the intended receiver of UE B transmissions. For example, when different TX UEs perform resource selection independently, it is possible that UE transmissions collide with each other on the selected resources. This could be even worse if UEs are transmitting periodic traffic. Due to half-duplex constraints, neither UE A nor UE B can identify the collision and even the re-evaluation or pre-emption specified in NR V2X cannot resolve this issue. Therefore, two UEs could keep colliding potentially for a long time. Type B can be used to avoid consecutive packet loss. In this case, UE A is not necessarily a RX UE. For example, TX UE A can broadcast the resources used for its own transmission so that another TX UE (UE B) can avoid using these resources. 
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[bookmark: _Ref67990785]Figure 6: Exposed-node problem.
[bookmark: OLE_LINK70][bookmark: OLE_LINK71][bookmark: OLE_LINK98][bookmark: OLE_LINK99][bookmark: OLE_LINK100][bookmark: OLE_LINK101]The exposed-node problem is illustrated in Figure 6. In Rel-16 NR V2X, if a candidate resource overlaps with another resource indicated by an SCI, and the corresponding RSRP measurement result is higher than a threshold, this resource shall be excluded from the candidate resource set. In some cases, such kind of exclusion is unnecessary. Figure 6 gives an example, where UE B transmits to UE A, and UE C transmits to UE D. If UE C is far from UE A, UE B may not actually be interfered even if UE B and UE C have selected overlapping resources. Then, UE C can be regarded as an exposed node for UE B. Type B can be used to identify the existence of exposed nodes. For example, UE A reports the resources reserved by UE C’s SCI and the measured RSRPs. Then UE B can identify UE C is far from UE A by comparing the RSRP values corresponding to the same reservation SCI. More specifically, the RSRPs reported from UE A can be compared with UE B’s measurements. Alternatively, such an identification can be realized by comparing the geographic locations of UE A and UE C after performing the sensing procedure or acquiring information reported from UE A which includes the geographic location.
[bookmark: _Ref52697702]Type-B inter-UE coordination is supported to solve the hidden-node, half-duplex, consecutive-packet-loss and exposed-node problems.
Type-B inter-UE coordination can be supported for any cast type.

Type-C inter-UE coordination
As for Type-C inter-UE coordination, UE A sends UE B the set of resources where the resource conflict is detected. In our view, Type C can be at least used to solve the half-duplex problem. More specifically, it can be used to assist TX UE B which experiences the half-duplex impact posterior to the initial transmission. By this way, the resource collision and/or half-duplex impact in retransmission and/or next initial transmission can be avoided.
Figure 7 exemplifies the half-duplex problem for groupcast with option-1 based HARQ, where UE A, UE B and UE C are group members. In phase 1, UE B and UE C simultaneously perform initial transmissions over PSSCH1 and PSSCH2 respectively. In this case, UE A successfully receives the TB from UE B but fails the TB reception from UE C. Meanwhile, UE B and UE C face the half-duplex issue due to the transmission in the same slot. In phase 2, UE A only reports NACK over PSFCH2 to UE-C and asks for its retransmission based on the option-1 HARQ process. In phase 3, UE C retransmits the TB over PSSCH2, and UE B and UE A succeed in TB reception. Consequently, UE C has no opportunity to receive the TB from UE B due to the half-duplex constraint.
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[bookmark: _Ref52699261][bookmark: _Ref41907451]Figure 7: Half-duplex problem for groupcast with option-1 HARQ.
Type C can be used to solve the half-duplex problem. As a coordinating UE, UE A needs to satisfy the following conditions:
· UE A is a group member, which enables it to receive groupcast transmissions;
· UE A is able to identify that both TX UEs are transmitting simultaneously in a given slot;
· UE A can transmit ACK/NACK over PSFCH regardless of the status of its own PSSCH reception as long as it can succeed in receiving the corresponding PSCCH.
Figure 8 depicts the details for the TB transmissions and retransmissions with the inter-UE coordinative HARQ feedback process, completed with four phases. More specifically, Phase-1 is for the initial TB transmission, Phase-2 is for the NACK feedback(s), Phase-3 is for the TB1 retransmission, and Phase-4 is for the TB2 retransmission.
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[bookmark: _Ref41562403]Figure 8: Type-C inter-UE coordination with inter-UE coordinative HARQ feedback.
More precisely, the procedures for the inter-UE coordinative HARQ feedback process can be described as follows.
· UE B and the UE C groupcast the initial TBs in the group in the same slot.
· UE A receives both TBs and decodes PSCCH and then PSSCH in the same slot. By checking both L1 source IDs and L1 destination IDs, and the distance between UE B and UE C based on Zone-IDs of both UEs, UE A determines whether to trigger the inter-UE coordinative HARQ feedback process.
· UE A transmits the generated NACK(s) to the corresponding UE(s) over PSFCH(s).
· UE B retransmits the TB if UE B receives NACK from PSFCH1.
· UE C retransmits the TB if UE C receives NACK from PSFCH2.
The retransmitted TB from UE C is received by both UE B and UE A, and UE A decodes the TB if it has also failed in the initial decoding process, otherwise, UE A ignores that TB reception.
[bookmark: _Ref52702187][bookmark: _Ref52702539]Type-C inter-UE coordination is supported to solve the half-duplex problem. 
For Type-C inter-UE coordination, it is supported at least for groupcast with HARQ option 1. Wherein, if UE A identifies that the half-duplex problem happens to UE B, it notifies UE B via PSFCH to perform retransmission.

In order to clarify how much impact occurs due to the half-duplex constraint, we perform the system level simulation based on the simulation assumptions, listed in Table 2, in Annex. Four scenarios are taken into account:
· Scenario-1: Periodic traffic in Highway;
· Scenario-2: Periodic traffic in Urban;
· Scenario-3: Aperiodic traffic in Highway;
· Scenario-4: Aperiodic traffic in Urban.
Figure 9, Figure 10, Figure 11, and Figure 12 show the PRR as a function of the distance between TX UE and RX UE, with 100m communication range, in consideration of groupcast with option-1 HARQ, for the scenario-1, 2, 3 and 4, respectively. It can be observed that, in any scenario, the PRR for UE-A assisted HARQ always outperforms that for non-assisted HARQ. Consequently, the PRR degradation due to the half-duplex issue is about 1~2% in groupcast, depending on the how many TX UEs simultaneously transmit TBs in a slot. It is observed that, the larger the number of TX UEs in a slot, the bigger the impact of half-duplex. This implies that, the half-duplex impact could fatally block the realization of stringent PRR reliability in groupcast with option-1 HARQ.
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[bookmark: _Ref67995047]Figure 9: PRR vs. distance for periodic traffic in highway and 100m communication range in scenario-1.
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[bookmark: _Ref67995112]Figure 10: PRR vs. distance for periodic traffic in urban and 100m communication range in scenario-2.
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[bookmark: _Ref67995117]Figure 11: PRR vs. distance for aperiodic traffic in highway and 100m communication range in scenario-3.
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[bookmark: _Ref67995124]Figure 12: PRR vs. distance for aperiodic traffic in urban and 100m communication range in scenario-4.

By using Type-C inter-UE coordination for groupcast with HARQ option 1, i.e., letting UE A notify UE B via PSFCH to perform retransmission when identifying half-duplex, about 1~2% PRR gain is achieved with the signalling overhead and latency taken into account.

[bookmark: _Ref61693481]The condition when UE A sends the coordination information
The coordination information can be provided by UE A to UE B either in a triggering or pre-defined manner. In the former, as the option-1, UE B sends the request to UE A, and then UE A passively reports the coordination information to UE B. In the latter, as the option-2, UE A actively informs the coordination information to UE B based on the pre-defined condition such as available resources, interference, half-duplex incurrence and congestion status.
Option 1: Based on signaling of a trigger or request
With option-1, firstly, UE B which has an arrived packet for delivering sends a request to UE A by MAC-CE or SCI, in order to acquire the coordination information. The request may contain the information such as source ID, destination ID, QoS requirement, cast type, packet size, service type, traffic type, geographical information, and communication range associated with the arrived packet. Then, UE A informs the coordination information to UE B by MAC-CE or SCI, in consideration of what UE B exactly requested. The coordination information can be detectable by other non-requesting UEs for reference purposes.
Note that, based on the geographical information of UE B, UE A is able to figure out the geographical relation in between, which may be used to identify the similarity of the sensing results between UE B and UE A.
[bookmark: _Ref52616692]The coordination information can be provided by UE A to UE B in a triggered manner.

Option 2: Based on a pre-defined or (pre)configured triggering condition(s)
With option-2, UE A can transmit the coordination information based on some pre-defined conditions. For example, the conditions are met if UE A identifies or predicts that the resource-collision or half-duplex issues happen to UE B. Under these conditions, UE A transmits the coordination information to notify UE B. UE B will take such coordination information into account and make the proper selection for the next potential transmission occasion accordingly.
[bookmark: _Ref52616694]The coordination information can be provided by UE A to UE B in a predefined manner.

UE-A behaviour to determine a set of resources within the coordination information
[bookmark: OLE_LINK68][bookmark: OLE_LINK69][bookmark: OLE_LINK111][bookmark: OLE_LINK112]For a resource identified by UE A’s sensing procedure, the determination of the resource included in the reported “resource set” should always be clarified. For Type-A/Type-B inter-UE coordination, a straightforward way is based on the RSRP measurement result, i.e., for a resource, if the corresponding RSRP value measured by UE A is higher/less than a threshold, the resource should be included in the reported “resource set” and indicated from UE A. To determine the value of this threshold, it can be considered to reuse the priority combination , where  is the priority value received in the SCI format 1-A and   is the priority value indicated by the request signaling from UE B. Note that, in this case, we assume that the report procedure triggered by UE B is based on the triggering or requesting mechanism.
[bookmark: _Ref52616704][bookmark: OLE_LINK41][bookmark: _Ref52616707]For a resource identified by the sensing procedure of UE A, the decision of the report from UE A depends on the level of the corresponding RSRP measurement result in comparison with the RSRP threshold.
· [bookmark: OLE_LINK53]The indicated priority in the triggering/requesting signaling should be used as to determine the RSRP threshold, when the reporting is based on signaling of triggering or requesting.

The contents of the coordination information
The message associated with a set of resources provided by UE A to UE B may at least contain the information as follows:
· A set of resources in both time and frequency domains: This information can be informed by UE A to UE B, which may either directly select it as transmission resource, or select part of a set for its transmission resource. The acquiring of this information may reduce the burden in the resource selection procedure at TX UE, which is required for power saving, etc.
· Destination ID: UE A informs the coordination information associated with this destination ID to TX UE(s). This implies that only TX UE(s) interested in the destination ID takes the coordination information into consideration. The destination ID may be not necessary if the coordination information is shared by all the UEs.
· Source ID(s): The source ID belongs to TX UE, which is going to potentially utilize the given coordination information if UE A informs the coordination information to a specific TX UE. UE A could include multiple source IDs if the given coordination information is potentially utilized by multiple TX UEs.
· Coordinative information: This information can be informed by UE A to UE B, which may take it into account for resource collision and/or half-duplex avoidance. It is intended to enable the status detection of resource collision and/or half-duplex occurring either prior to or posterior to the initial transmission.
· RSRP and priority associated with the set of the resources: Based on sensing, UE A can obtain the information of the reserved resources, the associated RSRPs and the associated priorities (). With this information, UE B can increase the RSRP threshold to generate more candidate resources when the number of candidate resources is too small. This provides UE B with more freedom to decide whether a reported resource is excluded or not during the resource selection. One example to report RSRP is shown in Figure 13 where RSRPs are quantified with N levels. More specifically, these N levels correspond to maximum N resource exclusions at the UE-B side. If Th1<RSRP≤Th2, the related candidate resource is excluded for the 1st and 2nd exclusions but not excluded for the 3rd and 4th exclusions. By this way, RSRP can be signalled with only a limited number of bits.


[bookmark: _Ref53141693]Figure 13: The reported RSRP and priority determines when the resource should be excluded.

[bookmark: _Ref52616712][bookmark: _Ref52616714]The coordination information provided by UE A to UE B can contain at least the follows: a set of resources, destination ID, source ID, coordinative information for resource collision and/or half-duplex avoidance, RSRPs and priorities associated with the resources.

The signalling of the coordination information
How to convey the coordination information should be specified. According to the previous analysis, many other information will also be transmitted by UE A together with the set of resources. In our view, either MAC-CE or SCI can be used to carry the coordination information. Similarly, when a request is sent by UE B to trigger UE-A report, it can be carried by either MAC-CE or SCI.
Either MAC-CE or SCI can be utilized for the coordination information sent by UE A and the request sent by UE B.

Until now, we haven’t discussed how many resources can/should be reported to UE B. We believe that the more the resources reported, the better inter-UE coordination that can be realized. This, however, results in a higher signalling overhead. Thanks to the default functionality of resource selection in mode-2, UE B is always able to autonomously select the resource if necessary, and thus, UE B does not need to enforce the UE-A to report the resource sets or all the resources which meet the criteria for reporting.
A simple way is to impose a limitation on the number of reported resources; namely, the UE-A should skip to report the resources if the report condition hits the limitation ceiling. To this end, the resources potentially for reporting can be prioritized, whereby UE A could efficiently pick up the higher priority resources and finalize the report accordingly.
[bookmark: _Ref52616716]It should be studied whether/how to limit the number of resources transmitted from UE A to UE B.

UE-B behaviour to utilize the coordination information
As for the behaviour of UE B, it should be studied how UE B performs resource selection when receiving the coordination information from multiple reporting UEs. For example, given a case where UE B transmits the packets to multiple UEs in a broadcast/groupcast manner by utilizing the sensing results reported from these UEs, it should be considered how to utilize these sensing results during resource selection. Since the different reporting UEs may have the different levels of tolerance for interference, it would be more desirable that the RSRP thresholds used in the resource selection are updated independently for different reporting UEs. One example is shown in Figure 14 where UE B receives coordination information from UE A and UE C. Updating the RSRP threshold potentially means the resources with higher interference can become candidate resources. Considering a “near” RX UE (UE A) can endure higher interference than that of a “far” RX UE (UE C), updating the RSRP thresholds simultaneously may introduce excessive interference to a “far” RX UE. By letting the RSRP thresholds be independently updated, UE B can select more compromised resources which are acceptable for both “near” and “far” UEs.
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[bookmark: _Ref53144264]Figure 14: UE B receives coordination information from UE A and UE C.

[bookmark: _Ref52616720]If a UE receives sensing results from multiple reporting UEs, the RSRP thresholds used in resource selection should be updated independently for different reporting UEs.

[bookmark: OLE_LINK58][bookmark: OLE_LINK57][bookmark: OLE_LINK63][bookmark: OLE_LINK62]Another behaviour of UE B can be considered is, in both LTE Rel-14 and NR Rel-16 sensing procedure, all the candidate resources within the selection window shall be excluded as long as the corresponding slots have not been monitored. With the service of the periodic traffic implemented by the higher layer parameter sl-ResourceReservePeriodList, for example, the slots on which the TX UE performs transmission cannot be monitored due to the half-duplex issue. In this case, however, too many resources may be excluded if the UE has performed the frequent transmissions within the sensing window, especially when a large number of short period packets (e.g., less than 100ms) are allowed. A feasible method to reduce the excessive exclusion caused by unmonitored slots is, if the resources reported from UE A includes the sensing results in one or more unmonitored slots of UE B, UE B can take these sensing results of UE A into account during its own resource exclusion procedure instead of excluding all of the candidate resources within the corresponding slots in the selection window. In our opinion, whether this mechanism can work should depend on the geographical relation between UE A and UE B. 
[bookmark: OLE_LINK67][bookmark: OLE_LINK66]Figure 15 illustrates an example, where UE B finds UE A in proximity, by the geographical location notified from UE A or the RSRP measurement result of UE A, UE B can take into the consideration of the sensing results in the unmonitored slots reported from UE A.
[bookmark: _Ref52802790][image: ]
[bookmark: _Ref61336084]Figure 15: Illustration of UE B take the sensing results reported from UE A of the unmonitored slots into account.

[bookmark: _Ref52616722]UE B can take into the consideration of the sensing results in its unmonitored slots reported from UE A when UE B finds UE A in proximity.
· UE B can find whether UE A is adjacent by the geographical location notified by UE A or the RSRP measurement result of UE A.

The resource set which is not preferred for UE-B transmission can be used to avoid the half-duplex issue. For example, if a UE A can predict its own transmission time in the future, e.g., in the case where the transmission is periodic, it can generate a set of such resources and notify them to other UEs by broadcast. Then, as shown in Figure 16, UE B has packets to be transmitted to the intended receiver UE A, while UE A has reserved two sets of resources; the resource set #1 targeting for UE B and the resource set #2 targeting for UE C. In this case, UE B should avoid using the same slot in the resource set #1 and resource series #2 if reported from UE A, and mitigating the half duplex issue incurred at UE A.


[bookmark: _Ref61691273]Figure 16: UE A is the destination UE.
However, when UE B’s intended receiver is not UE A, a different behaviour of UE B should be considered. For example, as shown in Figure 17, only the same slot in resource set #1 targeting for UE B should be avoided so as to mitigate the half duplex issue incurred at UE B; Another case is shown in Figure 18, the half-duplex issue no longer occurs in both UE A and UE B, and in this case, then, the over-exclusion should be avoided.


[bookmark: _Ref61691303]Figure 17: UE A is not the destination UE.


[bookmark: _Ref61691321]Figure 18: UE A is not the destination UE.

[bookmark: _Ref61337348][bookmark: _Hlk68516119][bookmark: _Ref61337404]The resource set which is not preferred for UE-A reception can be used to avoid the half duplex issue.
· FFS: the details on the behavior of UE B about how to take this kind of resource into account during the resource (re)selection procedure, in consideration of the different intended receiver(s).
Conclusions
In this contribution, we have expressed our views on potential solutions towards inter-UE coordination. In summary, we have the following list of the observations and the proposals:
1. By using Type-A inter-UE coordination for unicast, i.e., letting UE A report preferred RX resources, about 2% PRR gain is achieved at the distance of 320m with the signalling overhead taken into account.
By using Type-C inter-UE coordination for groupcast with HARQ option 1, i.e., letting UE A notify UE B via PSFCH to perform retransmission when identifying half-duplex, about 1~2% PRR gain is achieved with the signalling overhead and latency taken into account.

1. Type-A inter-UE coordination is supported to solve the hidden-node and half-duplex problems. 
For Type-A inter-UE coordination, it is supported at least for unicast. Wherein, UE A reports preferred RX resources to UE B. 
For Type-A inter-UE coordination where UE A signals the preferred resource set SA based on mode-2 resource selection, it should be considered that the ratio of the preferred resources to the total resources X% at UE A is adjustable.
Type-B inter-UE coordination is supported to solve the hidden-node, half-duplex, consecutive-packet-loss and exposed-node problems.
Type-B inter-UE coordination can be supported for any cast type.
Type-C inter-UE coordination is supported to solve the half-duplex problem. 
For Type-C inter-UE coordination, it is supported at least for groupcast with HARQ option 1. Wherein, if UE A identifies that the half-duplex problem happens to UE B, it notifies UE B via PSFCH to perform retransmission.
The coordination information can be provided by UE A to UE B in a triggered manner.
The coordination information can be provided by UE A to UE B in a predefined manner.
For a resource identified by the sensing procedure of UE A, the decision of the report from UE A depends on the level of the corresponding RSRP measurement result in comparison with the RSRP threshold.
· The indicated priority in the triggering/requesting signaling should be used as to determine the RSRP threshold, when the reporting is based on signaling of triggering or requesting.
The coordination information provided by UE A to UE B can contain at least the follows: a set of resources, destination ID, source ID, coordinative information for resource collision and/or half-duplex avoidance, RSRPs and priorities associated with the resources.
Either MAC-CE or SCI can be utilized for the coordination information sent by UE A and the request sent by UE B.
It should be studied whether/how to limit the number of resources transmitted from UE A to UE B.
If a UE receives sensing results from multiple reporting UEs, the RSRP thresholds used in resource selection should be updated independently for different reporting UEs.
UE B can take into the consideration of the sensing results in its unmonitored slots reported from UE A when UE B finds UE A in proximity.
· UE B can find whether UE A is adjacent by the geographical location notified by UE A or the RSRP measurement result of UE A.
The resource set which is not preferred for UE-A reception can be used to avoid the half duplex issue.
· FFS: the details on the behavior of UE B about how to take this kind of resource into account during the resource (re)selection procedure, in consideration of the different intended receiver(s).
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Annex
The system level simulation assumptions are listed in Table 1 and Table 2. 
[bookmark: _Ref521072138]Table 1: SLS simulation assumptions for unicast.
	Attributes
	Values or Assumptions

	Scenario
	Base on cases of Highway in TR 37.885

	Channel model
	Pathloss：Table 6.2.1-1 of TR 37.885
Shadowing：STD 3dB, Decorrelation distance 25m
Fast fading：Section 6.2.3 in TR 37.885

	Speed of vehicle
	140km/h

	The distance between the rear bumper of a vehicle and the front bumper 
	Average 2.0[s] with min 2[m]
(vehicle length 5[m])

	Carrier frequency
	5.9[GHz]

	Bandwidth
	20[MHz] (100RBs, 1200subcarriers)

	Subcarrier spacing
	15[kHz]

	Slot length
	1[ms] (14symbols)

	Transmission power
	23[dBm]

	TX Antenna Configuration
	1 antenna

	RX Configuration
	4 antennas with λ/2 spacing

	Antenna pattern
	Omnidirectional

	Antenna height
	1.6 [m] (option A, type 2)

	Antenna gain
	3 [dBi]

	Noise figure
	9 [dB]

	Number of DMRS
	4

	Size of sub-channel
	25RB, 15RB

	Modulation and Code rate
Error curve type of PSCCH
	QPSK, Polar coding 

	Modulation and Code rate
Error curve type
of PSSCH
	16QAM, LDPC
  800byte: 50RB, 45RB
  1200byte: 50RB, 45RB

	Traffic mode
	Periodic traffic: Model 2 (Medium traffic intensity) (Inter-packet arrival time: 50 ms)

	Threshold for excluding SCI decoded resources
	-128[dBm]

	Repetition
	Chase combining with
the same number of sub-channels as initial Tx



Table 2: SLS simulation assumptions for groupcast.
	Attributes
	Values or Assumptions

	Scenario
	Base on cases of Highway and Urban in TR 37.885

	Channel model
	Pathloss：Table 6.2.1-1 of TR 37.885
Shadowing：STD 3dB, Decorrelation distance 25m
Fast fading：Section 6.2.3 in TR 37.885

	Speed of vehicle
	140km/h and 60km/h for Highway and Urban

	The distance between the rear bumper of a vehicle and the front bumper 
	Average 2.0[s] with min 2[m]
(vehicle length 5[m])

	Carrier frequency
	5.9[GHz]

	Bandwidth
	40[MHz] (200RBs, 2400subcarriers)

	Subcarrier spacing
	15[kHz]

	Slot length
	1[ms] (14symbols)

	Transmission power
	23[dBm]

	TX Antenna Configuration
	1 antenna

	RX Configuration
	4 antennas with λ/2 spacing

	Antenna pattern
	Omnidirectional

	Antenna height
	1.6 [m] (option A, type 2)

	Antenna gain
	3 [dBi]

	Noise figure
	9 [dB]

	Number of DMRS
	4

	Size of sub-channel
	50RB

	Modulation and Code rate
Error curve type of PSCCH
	QPSK, Polar coding 

	Modulation and Code rate
Error curve type
of PSSCH
	16QAM, LDPC
  800byte: 50RB
  1200byte: 50RB 

	Traffic mode
	Periodic traffic: Model 2 (Medium traffic intensity) (Inter-packet arrival time: 10 ms)
Aperiodic traffic: Model 1 (Medium traffic intensity) (Inter-packet arrival time: 50 ms + random)

	Threshold for excluding SCI decoded resources
	-128[dBm]

	Repetition
	Chase combining with
the same number of sub-channels as initial Tx
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