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1. Introduction
In RAN1#103-e meeting [1], followings are concluded for the inter-UE coordination for resource allocation enhancement: 
	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


In RAN#91-e meeting, it is concluded that RAN1 continues specifying inter-UE coordination, and 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”. For the inter-UE coordination information, following types are studied and evaluated in RAN1:
· Type A: UE-A sends to UE-B the set of resources preferred for UE-B’s transmission
· e.g., based on its sensing result
· Type B: 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
· Type C: UE-A sends to UE-B the set of resources where the resource conflict is detected
In this contribution, we discuss the inter-UE coordination mechanism in mode 2 resource allocation for enhanced reliability and reduced latency. 

2. Discussion
Depending on the target scenario of inter-UE coordination, the time scale of the inter-UE coordination information could be different. To be specific, when the half-duplex problem occurs due to periodic transmissions of a UE or when the hidden-node problem occurs due to long-term obstacles (e.g. building, vehicles in the same platooning group), the coordination information could be determined in a semi-static manner. In other words, in this case, the coordination information will be lasting for a long time (e.g. few tens of seconds or more), so this information could be transmitted in a semi-static manner as well. For instance, in an urban grid, a UE can suffer from the hidden-node problem when another UE in the different street uses the same set of resources as shown in Figure 1-(a). Depending on the form of intersection and street, even though two UEs are on the same street, UEs can suffer from hidden-node problem due to building blockage as shown in Figure 1-(b). In these cases, the UE-A can provide different sets of preferred resources to these UEs in advance, then the hidden-node problem could be avoided. 
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Figure 1: Example of semi-static inter-UE coordination.
In another example, when a leader UE in a platooning driving group of UEs is act as a coordination UE (UE-A), the UE-A can determine the set of preferred resources for transmission of each UE group, where the UE group is determined based on the UE location from the UE-A, and the UEs in the group performs resource (re)selection procedure with a help of the inter-UE coordination information from the UE-A. For instance, the vehicle type of the UE-A could be a truck of which antenna height is high, then the hidden-node problem could occur between vehicles in front of the UE-A and vehicles behind the UE-A or between vehicles in the left side of the UE-A and vehicles in the right side of the UE-A due to the vehicle blockage as shown in Figure 2. In this case, the UE-A can provide different sets of resources across different UE groups to alleviate this hidden-node problem. 
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Figure 2: Example of dynamic inter-UE coordination.

For the semi-static coordination information, its signaling overhead and additional latency would have relatively marginal impact on the reliability and latency performance. In this case, large payload size could be acceptable for the semi-static coordination information. 
Observation 1: Semi-static coordination information would be beneficial to handle half-duplex problem due to periodic transmissions and hidden-node problem due to long-term obstacles (e.g. building blockage). 

On the other hand, if the half-duplex problem or hidden-node problem occurs due to aperiodic transmissions of a UE and/or short-term obstacles (e.g. other vehicles with different speed), the inter-UE coordination information would need to be determined in a dynamic manner. In this case, it needs to carefully design the dynamic coordination information to have small signaling overhead and small processing time. For instance, vehicles with different speed could be driving in the same street, and each vehicles can perform its own sensing operation and determine the dynamic coordination information. For instance, vehicles behind UE-A may or may not detect SCI(s) from vehicles in front of the UE-A, then the UE-A can indicate whether hidden-node problem occurs or not to the vehicles surrounding the UE-A.
Observation 2: Dynamic coordination information would be beneficial to handle half-duplex problem due to aperiodic transmissions and hidden-node problem due to short-term obstacles (e.g. vehicle blockage) or interference fluctuation. 

If the dynamic coordination is always used to handle the half-duplex due to periodic transmissions of a UE, it will cause unnecessary high signaling overhead since the coordination UE may need to transmit the dynamic coordination information in every occasion of the periodic transmissions that cause the resource conflict again. Considering that the periodic traffic and aperiodic traffic could coexists in a resource pool, it would be beneficial to support both semi-static and dynamic coordination in terms of overall signaling overhead and latency, and the accuracy of the coordination information. 
Proposal 1: Support both semi-static and dynamic inter-UE coordination information signaling. 
For both semi-static and dynamic coordination, it is necessary to determine the relationship between UE(s) providing inter-UE coordination information and UE(s) using the inter-UE coordination information. 
One approach is that any peer UEs can provide inter-UE coordination information each other, and the UE receiving the information can use it to determine its own PSCCH/PSSCH transmission resources. For instance, the PSCCH/PSSCH TX UE can determine transmission resources based on inter-UE coordination information provided by the target PSCCH/PSSCH RX UE. Another example is that the 3rd-party UE(s) can transmit inter-UE coordination information to the PSCCH/PSSCH TX UE to improve the detection performance at the PSCCH/PSSCH RX UE. 
Another approach is that only a certain UE provides inter-UE coordination information to another UE, but the coordination UE does not need to receive inter-UE coordination information from other UE. UE(s) receiving the information can use it to transmit PSCCH/PSSCH to other UE in the group or outside the group. For instance, RSU located in the center of the intersection can provide inter-UE coordination information to each UE group, and the UE(s) along the streets of the intersection can use the information to determine PSCCH/PSSCH transmission resources as shown in Figure 1. Another example is that a leader UE of a group can transmit inter-UE coordination information to other UEs in the group as shown in Figure 2. In this scenario, the leader UE provide a set of resources to a certain UE group, and it would be expected that UEs in the UE group uses these resources for their own transmissions while UEs not belonging to the UE group does not use these resources. 
Proposal 2: UE-A and UE-B are determined as one or more of followings:
· Alt 1: UE-B is PSCCH/PSSCH TX UE, and UE-A is one of the intended RX UE(s) of the UE-B. 
· For distance-based groupcast, the UE-A is within the communication range requirement.
· Alt 2: A certain UE can be determined as UE-A from its deployment. 
· UE-B is UEs which is capable of receiving the inter-UE coordination information from the UE-A. 
· Alt 3: Higher layer (e.g. application layer) can determine which UE is UE-A, and which UE is UE-B and their relationship. 

2.1. Semi-static inter-UE coordination
Q-1-1: How/when UE-A determines the contents of “A set of resources”, including consideration of UL scheduling?
Considering that UE-A is the intended RX UE of UE-B, the UE-A will decide when the UE can perform SL reception and which resources are preferable or non-preferable in terms of detection performance to receive UE-B’s PSCCH/PSSCH transmission. First of all, the UE-A needs to check when the UE will transmit UL or SL channels to determine when the UE-A can perform SL reception or when the UE-A cannot perform SL reception. For semi-static coordination, the UE-A could determine these kinds of non-preferred resources for UE-B’s transmission based on UE-A’s SL or UL transmissions in a periodic manner. In case of periodic SL transmissions, the semi-static coordination information would not be changed until the resource reselection counter expires. Depending on the resource reservation period and the resource reselection counter value, the coordination information could last up to 15 seconds. On the other hand, if some portion of periodic SL transmission resources is re-evaluated or pre-empted by another SL transmission, the UE-A can use dynamic coordination instead of semi-static coordination. If the UE-A uses mode 1 resource allocation, and if the SL CG is provided to the UE-A, the semi-static coordination information can include this SL CG resources as non-preferred resources for UE-B’s transmission. In case of periodic UL transmissions, the UE-A may be configured with configured grant for PUSCH and/or periodic or semi-persistent CSI reporting. Moreover, the UE-A may transmit DL HARQ-ACK feedback for SPS PDSCH periodically. The UE-A can inform the periodic UL transmission occasions, and the UE-B receiving the semi-static coordination can avoid these resources for its own transmission to the UE-A. 
Proposal 3: For semi-static coordination information, the set of resources not preferred for UE-B’s transmission will be determined by one or more of followings:
· Resources determined by UE-A’s resource (re)selection procedure with non-zero resource reservation period. 
· Resources for Mode 1 SL CG of UE-A
· Resources for UL CG of UE-A
· PUCCH resources relevant to SPS PDSCH of UE-A
· Slots for periodic or SPS CSI reporting of UE-A
When RSU is predefined to act as a coordination UE (UE-A), the UE-A can provide the set of preferred resources for UE-B’s transmission to a group of UEs, and the UEs in the group are expected not to use resources outside the set of preferred resources. For the semi-static coordination, UE-A may not need to use UE-A’s sensing results to decide the preferred resources for UE-B’s transmission. 
Proposal 4: For semi-static coordination information, the set of resources preferred for UE-B’s transmission determined by UE-A implementation considering the (measured/reported) congestion level of UE group which the UE-B belongs to, and (target) UE group size.

Q-1-2: When UE-A sends “A set of resources” to UE-B, including which UE(s) sends it
For semi-static coordination, the coordination information will be determined by semi-static configuration at UE-A side and/or periodically reserved resources at UE-A side. In this case, the UE-A may not need to retransmit the semi-static coordination information unless these semi-static configuration or periodic reserved resources are changed. To be specific, in case of periodic SL transmissions, when the resource reselection counter expires or when the UE-A triggers resource reselection procedure, the UE-A can trigger or transmit the semi-static inter-UE coordination information to UE-B. In case of periodic UL transmissions, if periodic or semi-persistent CSI reporting configuration is reconfigured, or if configured grant for PUSCH is reconfigured, or if PUCCH resource for SPS PDSCH is reconfigured, the UE-A can trigger or transmit the semi-static inter-UE coordination information to UE-B. Meanwhile, if active UL BWP of the UE-A is changed, these periodic UL transmission information could be changed. If active DL BWP of the UE-A is changed, periodic or semi-persistent CSI reporting and PUCCH resource for SPS PDSCH could be changed as well. 
For the Type-A inter-UE coordination information, the semi-static coordination information could be triggered periodically with (pre)configured period. After the inter-UE coordination information is triggered, UE-A would transmit the information in the earliest selected resources of the UE-A, or UE-A would trigger resource (re)selection procedure for transmitting the information. Meanwhile, considering signaling overhead, it is necessary consider that UE-A skips transmitting the inter-UE coordination information for a certain condition. For instance, if the set of resources indicated by the information is not changed before, the UE-A can cancel triggering of the inter-UE coordination information. 
     In case of RSU-based inter-UE coordination, it can be considered that the UE-A can transmit the semi-static inter-UE coordination information more frequently during the rush hour. Moreover, with a help of camera or other sensor, the application layer at the UE-A side can decide whether the semi-static inter-UE coordination information needs to be transmitted or not. For instance, when a number of vehicles are observed by the RSU, the RSU can start to transmit the inter-UE coordination information. On the other hand, when there is no vehicle on the road, the RSU will not transmit the semi-static inter-UE coordination information. 
Another approach is that UE-B sends request, and the UE-A transmits the inter-UE coordination information upon the received request. Considering signaling overhead and additional latency due to the request, it can be considered that the request signaling is also done in a semi-static manner. 
Proposal 5: UE-A (re)sends the semi-static coordination information with one or more of following conditions: 
· if UE-A triggers resource (re)selection procedure due to expiration of resource reselection counter, or
· if UL CG or periodic/SP CSI reporting or PUCCH for SPS PDSCH is (re)configured, or
· if active DL or UL BWP is changed, or
· if a certain period time is passed after the UE-A previously transmits the semi-static inter-UE coordination information, or
· if higher layer at the UE-A side determines to transmit the inter-UE coordination information, or
· if the UE-A receives request to update the coordination information from UE-B

Q-1-3: How UE-A sends “A set of resources” to UE-B, including container used for carrying it, implicitly or explicitly or both
For the semi-static coordination information, the candidates for the container are new 2nd SCI format, and PSSCH (MAC CE or PC5-RRC signaling). In this case, the UE-A may need to perform resource (re)selection procedure at least for the transmission of the inter-UE coordination information. If the UE-A already has selected resources for its own transmission, the UE may use them for transmitting the coordination information. 
If UE-A can transmit the inter-UE coordination information for each UE (group), UE-B may need to know source ID and destination ID corresponding to the inter-UE coordination information to check the validity of the received inter-UE coordination information. In this case, when the 2nd SCI format is used as container for the inter-UE coordination information, this 2nd SCI format needs to include at least L1-source ID and L1-desitmation ID, and then the 2nd SCI format size could be excessively large. Moreover, if the PSSCH associated with the 2nd SCI transmits a TB, additional SCI fields (such as HPN, NDI, RV, HARQ feedback enabled/disabled, and/or cast type indicator) may also need to be included as well. Meanwhile, considering interleaving pattern used in polar coding, the maximum number of input bits including 24-bit CRC will be 164 bits. Furthermore, since the maximum number of encoded bits of the mother code used for SCI encoding is 512 bits, the maximum payload size for the 2nd SCI format would need to be further reduced considering SCI detection performance. In those point of views, it is not preferable that the payload size for 2nd SCI for the inter-UE coordination information is too large. On the other hand, if the 2nd SCI only on PSSCH without SL-SCH is supported to achieve repetition gain further, it is necessary to investigate whether or how to convey the remaining L2-source ID and L2-desitation ID bits which are supposed to be conveyed on the MAC message. If these information is conveyed on the 2nd SCI, the payload size of the 2nd SCI format needs to be increased further or the payload size of the inter-UE coordination information would be limited to keep the total payload size of the 2nd SCI format. 
Observation 3: When the inter-UE coordination information is conveyed on the 2nd SCI format, the mother code rate of the polar coding used for the 2nd SCI encoding could be extremely larger than that of the existing 2nd SCI format in Rel-16. 
Another approach is the inter-UE coordination information is conveyed by MAC CE on PSSCH. In this case, the RX UE can derive L2-source ID and L2-destination ID from the received 2nd SCI and the received TB. The conventional 2nd SCI format could be reused to schedule the inter-UE coordination information. When the MAC CE is used as container of the inter-UE coordination information, the payload size could be relatively large. Moreover, when the MAC CE is used, the relevant processing time would be few msec. For instance, the MAC CE is known to UE-B 3*Number of slots in a subframe+1 slots after the end of PSFCH associated with PSSCH containing the inter-UE coordination information. On the other hand, considering HARQ operation, if a TB consists of the inter-UE coordination information and other MAC PDU, the UE would need to transmit the inter-UE coordination information for every retransmissions of the TB. It will cause large signaling overhead. In this case, the contents of the inter-UE coordination information to be transmitted on MAC CE needs to be determined in a semi-static manner. 
Observation 4: When the inter-UE coordination information is conveyed on MAC CE, the payload size of the assistance information could be larger than that of the case of using 2nd SCI format at the expense of the processing time (e.g. roughly 8 mesc). 
It can be considered that the inter-UE coordination information is conveyed by PC5-RRC signaling. In this case, the relevant processing time for achieving the inter-UE coordination information could be few hundreds msec. Moreover, to use PC5-RRC signaling, the inter-UE coordination information can be transmitted on one or more unicast PSSCH(s). Since the inter-UE coordination information is transmitted on TB(s), the UE would need to transmit the inter-UE coordination information for every retransmissions of the TB(s). 
Observation 5: When the inter-UE coordination information is conveyed on PC5-RRC signaling, the processing time could be excessively larger (e.g. few hundreds msec) compared to the case of using 2nd SCI format or MAC CE. Also, it requires PC5-RRC connection between UE-A and UE-B. 
When the inter-UE coordination information is triggered, UE-A may have data to transmit. In this case, considering PDB of the data, it would be possible that the UE-A transmit both the inter-UE coordination information and the data simultaneously rather than delaying the data transmission. When the inter-UE coordination information is multiplexed with the data in the same TB, the required amount of resources for the TB transmission will be increased. Moreover, due to the HARQ combining, the inter-UE coordination information will be transmitted every (re)transmission of the TB. On the other hand, UE-A can know whether or not UE-B successfully decode the inter-UE coordination information when the SL HARQ-ACK feedback is enabled for the TB. Meanwhile, for the simultaneous transmission of the inter-UE coordination information and UE-A’s other data, the intended receiver of the inter-UE coordination information and the data needs to be the same. Otherwise, the RX UEs may need to decode all the PSSCH even though the data part is not intended to the RX UE. In this case, instead of L1-source or L1-destination ID, another field in the SCI can be used to indicate whether UE-B needs to decode a TB to get the inter-UE coordination information. In other words, it can be considered that UE-B try to decode a TB even though the UE-B is not interested in the L1-destination ID in the received SCI. 
Observation 6: When the inter-UE coordination information is multiplexed with UE-A’s other data in a TB, the information would be available only for the intended receiver UE of the data. 
Considering that the inter-UE coordination information is used to indicate reserved resources, the signaling form of the information could be broadcast or groupcast. Considering that the inter-UE coordination information can include the set of slots where UE-A cannot perform SL reception, the signaling form of the information could be broadcast or groupcast or unicast. For instance, if the UE-A wants to transmit this information for the intended transmitter UE of the UE-A, the information could be a form of unicast or groupcast. Considering signaling overhead, it can be considered that the UE-A transmits this information to a group of UEs rather than transmitting this information to each UE separately. On the other hand, if the UE-A wants to transmit this information for the potential transmitter UE of the UE-A, the information could be transmitted in broadcast or groupcast manner. 
Observation 7: Considering signaling overhead in system perspective, it is beneficial that the semi-static inter-UE coordination information is transmitted in a broadcast or groupcast manner. 
For semi-static coordination, the form of the inter-UE coordination information would be the set of preferred and/or non-preferred resources. In this case, due to the relatively large payload size, PSSCH could be used to convey the inter-UE coordination information. Considering that the processing time, the MAC CE on PSSCH could be used for the container for carrying the inter-UE coordination information. 
Proposal 6: For the container of semi-static coordination information, support MAC CE on PSSCH
· It supports at least the case where the inter-UE coordination information is not multiplexed with other data of UE-A in the same TB.
· PSSCH containing the inter-UE coordination information is transmitted at least in broadcast or groupcast manner.

Q-1-4: How/when/whether UE-B receives “A set of resources” and takes it into account in the resource selection for its own transmission
First of all, UE-B will use the received semi-static inter-UE coordination information after the UE-B triggers resource (re)selection procedure for its own transmission. Moreover, the coordination information needs to be valid for UE-B’s resource (re)selection procedure. In other words, the resource set provided by the inter-UE coordination information needs to be related to the resources within UE-B’s resource selection window. If the intended receiver of the inter-UE coordination information is not UE-B, the information would be invalid. For instance, if the inter-UE coordination information is resource set which is preferred or not preferred for UE-A’s reception, and if the UE-B will not transmit PSCCH/PSSCH to the UE-A, the UE-B does not need to use the information for UE-B’s resource (re)selection procedure. 
Considering the accuracy of the semi-static inter-UE coordination information, UE-B may need to consider radio distance or geographical distance between UE-A and UE-B to decide whether or not to use the information transmitted from UE-A. Depending on the intended receiver UEs of the inter-UE coordination information, the UE-B could use the information based on the cast type of its own transmission. Even for the broadcast, the inter-UE coordination information sent by UE-A could be used for UE-B’s resource (re)selection procedure to ensure UE-A can receive the broadcast message sent by the UE-B. 
Proposal 7: For the condition of using the inter-UE coordination information at UE-B side, one or more of followings is supported:
· When UE-B triggers resource (re)selection for its own transmission (i.e. UE-B has data to transmit), or
· When receiving the valid inter-UE coordination information with satisfying one or more of following conditions
· E.g. Target receiver of the information includes UE-B, or
· E.g. The intended receiver of UE-B is UE-A, or
· E.g. At least one preferred resource provided by the information overlaps with/included in UE-B’s candidate resources during the resource (re)selection procedure, or
· E.g. RSRP measurement based on the container of the information at UE-B side is higher than the (pre)configured RSRP threshold.
Observation 8: Even though the received inter-UE coordination information targets a certain cast type and/or link, it could be beneficial for UE-B to take it into account in a resource (re)selection procedure for packet transmission targeting other cast type and/or link. 
Depending on the coordination information types (e.g. Type A or Type B), when the UE-B receives the semi-static inter-UE coordination information, the UE-B may or may not use resources inside the indicated “A set of resources” from UE-A to transmit its own PSCCH/PSSCH to UE-A. It will improve the detection performance of PSCCH/PSSCH at UE-A side. On the other hand, the UE-B still have a choice not to use some portion of the resources provided by UE-A. For instance, even for the preferred resources for UE-B’s transmission provided by UE-A, the UE-B can determine some of them as high interference resource via its own sensing operation. In this case, if the UE-B uses these resources with high interference at UE-B side for its own PSCCH/PSSCH transmission, this PSCCH/PSSCH transmission will make another interference to other UE even though these resources could suffer from low interference in the perspective of the UE-A. 
Observation 9: For Type-A inter-UE coordination information, 
· UE-B deprioritizes resources other than the set of resources provided by the inter-UE coordination information. 
· It is not precluded that UE-B deprioritizes all or a subset of the set of resources provided by the inter-UE coordination especially when the UE-B determines that the resources suffer from high interference or when the UE-B is supposed to transmit another channel on the resources.
Alternatively, the UE-A determines the contents of “A set of resources” to include these problematic resources for UE-B’s transmission. In this case, when the UE-B receives the inter-UE coordination information, the UE-B may not use resources indicated by the inter-UE coordination information from UE-A to transmit its own PSCCH/PSSCH to UE-A. It will improve the detection performance of PSCCH/PSSCH at UE-A side. 
Observation 10: For Type B inter-UE coordination information, UE-B deprioritizes the resources regardless of UE-B’s sensing result.
UE-B will perform resource (re)selection procedure based on the received SCI at UE-B side. When the UE-B decide to use the inter-UE coordination information for its resource (re)selection procedure, UE-B will use the information to determine the candidate resources or selected resources for its transmission in addition to the received SCI at UE-B side. 
In Rel-16 resource (re)selection procedure, when the ratio of the candidate resources within a resource selection window is smaller than (pre)configured threshold X%, the UE finds candidate resources again with the boosted RSRP threshold. If the inter-UE coordination information can cause the case where the RSRP threshold is boosted, UE-B may use reserved resources of other UEs for PSCCH/PSSCH transmission. It would have impact on Rel-16 UE which determine candidate resources and selected resource based on the received SCI only. In this case, it can be considered that at least RSRP threshold for RX pattern associated with the received SCI will be boosted only if the ratio of the candidate resources determined based on the received SCI only is smaller than X%. In other words, after applying the semi-static inter-UE coordination information, the final ratio of the candidate resources within a resource selection window can be smaller than (pre)configured threshold X%. 
On the other hand, if the final ratio of the candidate resource is too small, it would not be useful to avoid resource collision among mode 2 UEs. In this case, it can be considered that if the final ratio of the candidate resource is smaller than another (pre)configured threshold Y%, UE-B can determine candidate resource with boosted RSRP threshold for the inter-UE coordination information. To avoid that UE-B uses resources with high interference for PSCCH/PSSCH transmission, it can be considered to employ maximum value of the RSRP threshold for the inter-UE coordination information. Alternatively, if the final ratio of the candidate resource is too small, UE-B can cancel to use the semi-static inter-UE coordination information for its resource (re)selection procedure. 
Considering that the inter-UE coordination information is the set of slots where UE-A cannot perform SL reception, UE-B first determine candidate resources based on the received SCI as in Rel-16 resource (re)selection procedure. If the intended receiver UE of UE-B is UE-A, then the UE-B determine selected resources from the candidate resources to avoid the resource set provided by the information. 
Proposal 8: For UE-B’s resource (re)selection procedure, the UE-B takes into account the semi-static coordination information in the resource selection with one or more of following ways: 
· UE-B determines candidate resources by using its own sensing results with a consideration of resource set provided by the information, or
· Alt 1: UE-B finally selects the resources within the candidate resource set identified based on UE-B’s sensing results as in Rel-16 Mode-2 after excluding the resource set provided by the information. 
· Alt 2: UE-B finally selects the resources among the intersection of candidate resource set identified based on UE-B’s sensing results as in Rel-16 Mode-2 and the resource set provided by the information. 
· UE-B reports problematic resource derived based on its own sensing results and the resource set provided by the information to its higher layer. 
· Alt 3: When the selected resources of UE-B based on its own sensing results is overlapping with the non-preferred resources provided by the information, the UE-B can report this overlapping resource to reselect the corresponding resource. 
· Alt 4: When the selected resources of UE-B based on its own sensing results is overlapping with the resources outside the preferred resources provided by the information, the UE-B can report this overlapping resource to reselect the corresponding resource. 

Proposal 9: For UE-B’s resource (re)selection procedure, the minimum ratio of candidate resources over a resource selection window is guaranteed with one or more of following ways:
· The minimum ratio is guaranteed only based on UE-B’s sensing results as in Rel-16 Mode-2 (i.e. No RSRP boosting due to other condition), or
· The minimum ratio is guaranteed for the outcome resources derived by both UE-B’s sensing results as in Rel-16 Mode-2 and the resource set provided by the inter-UE coordination information.
Depending on the condition of triggering the semi-static inter-UE coordination information, the UE-B could receive the updated information from the same UE during the resource (re)selection procedure. For simplicity, UE-B can use the updated information in the next resource (re)selection procedure, but the efficiency of using the inter-UE coordination information could be degraded due to the old-fashioned information. Alternatively, the UE-B performs the resource (re)selection procedure again by using the updated information for a certain condition. For instance, the UE-B can trigger the resource (re)selection again when the remaining PDB of UE-B is large enough or when the resource set provided by the inter-UE coordination information is quite different compared to the previous assistance information. 
Proposal 10: When UE-B receives updated semi-static coordination information from the same UE, UE-B can retrigger resource (re)selection procedure to use the updated information when one or more of following conditions is met: 
· When the remaining PDB of UE-B’s transmission is higher than a (pre)configured threshold, or
· When the portion of difference between the previous information and the updated information is higher than a (pre)configured threshold. 

2.2. Dynamic inter-UE coordination 
Q-2-1: How/when UE-A determines the contents of “A set of resources”, including consideration of UL scheduling?
For dynamic inter-UE coordination, UE-A may transmit the inter-UE coordination information more frequently compared to the semi-static coordination. In this case, it is important to efficiently reduce the signaling overhead and latency. In this point of view, the dynamic coordination information would not be a form of the set of resources which is preferred or not preferred resources for UE-B’s transmission. Instead, it can be considered that the UE-A simply transmit resource conflict indication to the UE-B for the used resources or reserved resources. 
For resource conflict indication due to half duplex restriction, UE-A would need to check source IDs and destination IDs from the detected 2nd SCIs to determine whether the resource conflict due to half-duplex restriction occurs or not at UE-B side. Since the L1-source ID and L1-destination ID are truncated version of the L2-source ID and L2-destination ID, UE-A’s decision could be incorrect. To mitigate this problem, the UE-A may need to decode PSSCHs associated with the resource conflict to achieve L2-source ID and L2-destination ID. In this case, it can force that the UE-A tries to decode PSSCH regardless of the corresponding L1-destination ID. Meanwhile, in case of groupcast, the feasible way of determining half-duplex problem is that the UE-A observes difference SCIs with the same destination ID in a slot. In a similar manner of unicast, the UE-A may need to decode PSSCH as well. If the UE-A is one of the intended RX UE of the groupcast, it will not additionally increase the processing power of the UE-A. On the other hand, since the UE-A may not know other intended RX UE(s) of the groupcast, it seems infeasible that the UE-A detects the half-duplex problem caused by the case where one of the RX UE of the groupcast PSSCH transmits a unicast PSSCH at the same time. Alternatively, if the UE-A receives a SCI with a certain groupcast destination ID from a UE, the UE-A could know that the UE is interesting in the groupcast destination ID. 
Observation 11: It needs to be clarified 
· How precisely UE-A can determine whether half-duplex problem happens at UE-B side by using the detected L1-source IDs and the detected L1-destination IDs at UE-A side, or
· Whether it is burden for UE-A to always try to decode PSSCH targeting UE-B to receive L2-source ID and L2-destination ID to determine whether half-duplex problem happens at UE-B side. 
For resource conflict indication due to resource collision, if only UE-A is the intended RX UE of the UE-B, the UE-A can decide whether resource collision will be really problematic or not based on the RSRP measurement of the interferer. However, if the UE-A is not the intended RX UE of the UE-B or if there are another intended RX UE(s), resource conflict determined by the UE-A may or may not be problematic at other RX UE side. To be specific, if UE-B-1 and UE-B-2 use the same resources for PSSCH transmissions, and if the UE-A is located between UE-B-1 and UE-B-2, and if another RX UE is located near UE-B-1 but far away from UE-B-2, resource conflict determined by the UE-A would be no longer valid for the another RX UE. To mitigate this inaccuracy problem, it needs to carefully decide how the UE-A determines resource conflict and/or when the UE-A sends resource conflict indication to UE-B. 
Observation 12: Resource conflict determined by UE-A may or may not be problematic at UE-B side (e.g. UE-B’s location is outside communication range requirement from the interferer, UE-B measures sufficiently low interference on the resources with resource collision determined by UE-A).
For simplicity, it can be considered that the UE-A can determine potential resource conflict for the used or reserved resources for UE-B’s transmission. Next, the UE-A actually transmits the resource conflict indication for the potential problematic resources when certain conditions are met. 
Proposal 11: For the condition when UE-A generates the dynamic coordination information, one or more of the followings is supported:
· When UE-A recognizes that the used and/or reserved resources of different UEs’ are collided each other
· E.g. According to the detected SCIs, a PSSCH resource is overlapping with another PSSCH resource in time-and-frequency domain. 
· When UE-A determines that half-duplex problem occurs between different UEs in the past and/or future
· E.g. UE-A recognizes more than one groupcast PSSCHs with the same destination ID in a slot
· E.g. UE-A receives two unicast PSSCHs, and source and destination IDs of a PSSCH are destination and source IDs of another PSSCH, respectively.
· E.g. UE-A receives one groupcast PSSCH and unicast PSSCH, 
· Destination ID of the unicast PSSCH is the same as source ID of the groupcast PSSCH. 
· UE-A knows that the UE transmitting the unicast PSSCH interests in destination ID of the groupcast PSSCH. 
· When UE-A cannot perform SL reception for the reserved resources
· E.g. UE-A receives SCI containing resource reservation information, and the UE-A is the intended receiver. 

When a UE receives more than one PSCCH/PSSCH with SL HARQ-ACK feedback enabled in slot(s) associated with the same PSFCH occasions, then PSFCH TX/TX collision could occur. Depending on the UE capability, for the PSFCH TX/TX collision, the UE may or may not transmit all the PSFCH(s). Meanwhile, the UE-A would not know how many PSFCH UE-B can transmit simultaneously. Moreover, when the UE-A monitors 1st SCI and 2nd SCI, the UE may not precisely determine whether PSFCH TX/TX or TX/RX collision really happens by using only the truncated source/destination IDs. On the other hand, it would be required for the UE-A to decode all the PSSCH to achieve full source/destination ID from the MAC header even though the L1-destination ID does not target the UE-A. In summary, the UE-A may not know whether PSFCH TX/TX or PSFCH TX/RX collision really happens at another UE side and how many PSFCH TX(s) will be dropped or not. In this case, it is unclear whether PSFCH TX/TX or TX/RX collision really happens or how PSFCH TX/TX or TX/RX collision will be problematic. 
Observation 13: UE-A may not know PSFCH TX/TX or PSFCH TX/RX collision happens at UE-B side due to the lack of information of source/destination ID. Moreover, in case of groupcast, UE-A may not know which (L1-)Destination IDs which UE-B tries to detect. 
Observation 14: For PSFCH TX/TX collision, UE-A may not know whether a number of PSFCH TXs are dropped or not at UE-B side since the maximum number of simultaneous PSFCH transmissions is determined by UE capability. 
Observation 15: For PSFCH TX/RX collision, UE-A may not know whether UE-B prioritizes PSFCH TX or PSFCH RX especially when their SL priorities are the same. 
Proposal 12: Since the third UE does not know whether or how PSFCH TX(s) or RX(s) are dropped, it is not desirable to consider PSFCH TX/TX or TX/RX collision for inter-UE coordination design.

Q-2-2: When UE-A sends “A set of resources” to UE-B, including which UE(s) sends it
To determine half-duplex problem, the UE-A needs to successfully decode all the 1st and 2nd SCI and TBs associated with the resource conflict. In this case, the UE-A can decide whether the UE-A sends the resource conflict indication based on the L2-source IDs and L2-destination IDs. 
For the resource collision, the UE-A needs to transmit the resource conflict indication only if the overlapping PSSCH transmissions are really problematic at the RX UE side. In this case, it can be considered that the UE-A measures RSRP based on the DMRS of the overlapping PSSCHs and compares the RSRP values to decide whether the potential resource collision needs to be informed to the UE-B or not. For instance, if PSSCH#1 and PSSCH#2 are overlapping each other, and if their RSRP measurements at the UE-A side are comparable, it can be expected that the overlapping PSSCHs suffer from high interference each other. Meanwhile, if the portion of the overlapping resources is smaller, the RX UE may successfully decode the TB. In this case, the UE-A may not need to transmit the resource conflict indication to the UE-B. 
When we consider distance-based operation (i.e. groupcast PSSCH scheduled by a SCI format 2-B), distance between UE-A and UE-B or distance between UEs associated with the resource conflict could be used for the condition of sending dynamic coordination information. For instance, the UE-A is selected among UEs of which location is within the communication range requirement from each UE associated with the resource conflict. It will reduce the number of UEs transmitting the dynamic coordination information for the same resource conflict. For the distance between UEs associated with the resource conflict, when one of the UEs is located outside the communication range requirement from another UE associated with the resource conflict, the UE-A does not need to transmit resource conflict indication. The UE-A could estimate the distance between UEs based on the Zone ID in the received SCI format 2-B from these UEs. According to evaluation results in [2], resource conflict indication outperforms over Rel-16 mode 2 RA especially for the short distance between TX UE and RX UE. In this point of view, it can be considered that the UE-A can send the dynamic coordination information if the indicated communication range requirement(s) associated with the resource conflict are small enough. 
Proposal 13: When UE-A observes resource conflict, the UE-A can send dynamic coordination information with further checking following conditions: 
· When UE-A successfully decodes TBs in PSSCHs associated with resource conflict due to half-duplex problem (i.e., after obtaining L2-Source IDs and L2-Destination IDs), or 
· When RSRP measurement(s) associated with resource collision are larger than a (pre)configured threshold at UE-A side, or
· When the difference of RSRP measurements associated with resource collision is smaller than a (pre)configured threshold at UE-A side, or
· When the portion of RBs/sub-channels shared by different PSSCHs is larger than a (pre)configured threshold at UE-A side, or
· For the case when “TX-RX distance-based HARQ feedback” is enabled, 
· When each distance between UE-A and UE-B associated with the resource conflict is smaller than each targeted communication range requirement, or
· When at least one of UE-Bs associated with resource conflict is located within a targeted communication range requirement of another UE-B, or 
· When the communication range requirement(s) indicated by the received SCI(s) are smaller than a (pre)configured threshold

Q-2-3: How UE-A sends “A set of resources” to UE-B, including container used for carrying it, implicitly or explicitly or both
In case of resource conflict indication, it can be considered to reuse a PSFCH format. In the perspective of UE-B, it would be beneficial to distinguish SL HARQ-ACK feedback and resource conflict indication. To be specific, when the UE-B receives ACK from the RX UE, the UE-B will not perform retransmission or resource (re)selection for the same TB even though the UE-B receives the resource conflict indication. 
Considering that the PSFCH resource determination mechanism of SL HARQ-ACK feedback is reused, it is possible that the UE-A transmits the resource conflict indication to a certain UE by using a PSFCH resource associated with the L1-source ID of the UE. 
Since the dynamic coordination information can be used to indicate potential resource conflict in the past and/or resource conflict in the future, it would be necessary to separate the PSFCH resource (i.e. m_0) or PSFCH state value (i.e. m_CS) between the potential resource conflict (i.e. Type B) and the detected resource conflict (i.e. Type C). In this case, the UE-B can determine the exact location of the resources to be re-selected by using the transmitted SCI information associated with the received PSFCH resource for the potential resource conflict, and the UE-B can handle the resource conflict differently. 
Moreover, when UE-B receives the dynamic coordination information, it would be helpful to distinguish whether the resource conflict happens due to half-duplex restriction or resource collision. To be specific, the UE-B needs to know whether all the resources in the slot with the resource conflict or the reserved PSSCH resources with conflict shall be avoided for resource reselection. 
Proposal 14: For the container of dynamic coordination information, support PSFCH format.
· PSFCH resource set is separately configured for PSFCH resource set for SL HARQ-ACK feedback
· It is not precluded that the same PSFCH resource set is shared between dynamic coordination information and SL HARQ-ACK feedback
· Different PSFCH resource and/or PSFCH state (i.e. m_CS) are used to indicate the type of resource conflict (e.g. half-duplex or resource collision problem) 
· Different PSFCH resource and/or PSFCH state (i.e. m_CS) are used to indicate the location of resource conflict
· Different PSFCH resource is used for each UE-B

Q-2-4: How/when/whether UE-B receives “A set of resources” and takes it into account in the resource selection for its own transmission
For the dynamic coordination, the UE-B can receives resource conflict indication for the reserved resources of the UE-B. The UE-B could reserve retransmission resources of a TB by using a SCI of the initial transmission of the same TB, and the UE-B could also reserve initial transmission resource and/or retransmission resources for the different TBs. In case of retransmission resources, the UE-B may or may not use them depending on the received SL HARQ-ACK feedback. To be specific, when the UE-B receives ACK for a TB, the UE-B will not use remaining reserved resources for the same TB. In this case, the UE-B does not need to perform resource reselection for these retransmission resources. 
Proposal 15: For the condition of using the dynamic coordination information at UE-B side, one or more of followings is supported:
· When the resource conflict occurs in reserved resources for initial transmission of UE-B
· When the resource conflict occurs in reserved resources for retransmission transmission of UE-B
· when UE-B have not received ACK for the TB in the PSSCH associated with the resource conflict provided by UE-A
When UE-B receives the dynamic coordination information, the UE-B can report its own reserved resources associated with the resource conflict to higher layer for resource reselection. In case of half-duplex problem, the UE-B can assume that all the frequency resources in a slot associated with the resource conflict is non-preferred resources for UE-B’s transmission. In case of resource collision, the UE-B can assume that the reserved time-and-frequency PSSCH resources with resource conflict is non-preferred resources for UE-B’s transmission. Alternatively, it can be considered that the resource conflict indication can indicate which part of reserved resources is problematic, and the UE-B can consider it for its resource resection. 
For the detected resource conflict, when the UE-B receives ACK from the RX UE, the UE-B will not perform retransmission for the same TB even though the UE-B receives the resource conflict indication. When the UE-B determines NACK based on the received PSFCH or the absence of PSFCH, the UE-B will perform retransmission regardless of the resource conflict indication. For groupcast with SL HARQ-ACK feedback Option 1, when the UE-B does not receives any PSFCH from the RX UE(s), the UE-B can perform retransmission if the UE-B receives the resource conflict indication. On the other hand, when the (re)transmission number of the groupcast PSSCH for a TB is larger than a certain threshold, the UE-B may not need to perform retransmission since it could be expected that the absence of PSFCH really means ACK for the TB. 
Proposal 16: For UE-B’s resource (re)selection procedure, the UE-B takes into account the dynamic coordination information in the resource selection with one or more of following ways: 
· UE-B reports problematic resource derived based on its own sensing results and the resource set provided by the information to its higher layer, or
· Alt 1: UE-B assumes that the previously reserved resources with resource conflict is not preferred resources. 
· Alt 2: UE-B assumes that all the resources in a slot where the previously reserved resources with resource conflict are located is not preferred resources.
· Alt 3: UE-B assumes that a subset of the previously reserved resources with resource conflict is not preferred resources. 
· The subset is distinguished by PSFCH resource and/or PSFCH state
· UE-B performs retransmission of a TB by using the reserved retransmission resources, when one or more of following conditions are fulfilled:
· Alt 4: When the UE-B does not receive ACK from all the RX UEs
· Alt 5: The number of (re)transmission for the TB is less than a certain threshold 

2.3. Evaluation results
[bookmark: _GoBack]In this contribution, we provide evaluation results for the semi-static coordination. To be specific, in urban scenario, RSU for inter-UE coordination is deployed in the center of each intersection as shown in Figure 1. Therefore, there is no initial setup between UE-A and UE-B. Moreover, in this case, since the set of resources could be determined in a semi-static manner, the latency and signaling overhead for transmitting and processing inter-UE coordination information are not major factors to determine Mode 2 RA performance. It is assumed that there are two UE groups depending on the direction of the intersection. Note that due to the building blockage, UEs in different UE group would not recognize each other. In other words, hidden-node problem will occur between different UE groups if there is no inter-UE coordination. For simplicity, it is considered that the RSU of each intersection provide different sets of preferred resources across different UE groups. Furthermore, it is assumed that adjacent RSUs will provide different sets of preferred resources for the same street. In this case, UEs along with the same street could use different resources for its own transmission, and it will alleviate the hidden-node problem due to vehicle blockage or large pathloss. 
Observation 16: For semi-static coordination, when RSU provides the set of resources to UE-B in advance of UE-B’s transmission, latency and signaling overhead for transmitting and processing inter-UE coordination information are negligible. 
Next, the UE-B will perform sensing and resource (re)selection procedure for the resource set provided for the UE group of the UE-B. Remaining detailed evaluation assumption can be found in the appendix. In reference system, each UE will perform resource (re)selection procedure for the all the SL resources without help of the RSU. 
As shown in Figure 3, the RSU-based inter-UE coordination could achieve 4.96% gain of PRR compared to the reference system in urban scenario for periodic broadcast traffic at 150m. The gain in terms of coverage extension at PRR=0.95 is 10m. This gain could be achievable by mitigating the hidden-node problem due to building blockage, vehicle blockage, or other SCI reception failure. 
[image: ]
Figure 3: Average PRR gain vs distance for the semi-static inter-UE coordination.
Observation 17: Where RSU provides the set of resources to UE-B in advance of UE-B’s transmission, 4.96% PRR gain at 150m and coverage extension of 10m at PRR=0.95 are observed in urban scenario for periodic broadcast traffic.

3. Conclusions
In this contribution, we discussed inter-UE coordination for mode 2 resource allocation enhancement. Based on the above discussion, our observations and proposals are given as follows:
Observation 1: Semi-static coordination information would be beneficial to handle half-duplex problem due to periodic transmissions and hidden-node problem due to long-term obstacles (e.g. building blockage). 
Observation 2: Dynamic coordination information would be beneficial to handle half-duplex problem due to aperiodic transmissions and hidden-node problem due to short-term obstacles (e.g. vehicle blockage) or interference fluctuation. 
Observation 3: When the inter-UE coordination information is conveyed on the 2nd SCI format, the mother code rate of the polar coding used for the 2nd SCI encoding could be extremely larger than that of the existing 2nd SCI format in Rel-16. 
Observation 4: When the inter-UE coordination information is conveyed on MAC CE, the payload size of the assistance information could be larger than that of the case of using 2nd SCI format at the expense of the processing time (e.g. roughly 8 mesc). 
Observation 5: When the inter-UE coordination information is conveyed on PC5-RRC signaling, the processing time could be excessively larger (e.g. few hundreds msec) compared to the case of using 2nd SCI format or MAC CE. Also, it requires PC5-RRC connection between UE-A and UE-B. 
Observation 6: When the inter-UE coordination information is multiplexed with UE-A’s other data in a TB, the information would be available only for the intended receiver UE of the data. 
Observation 7: Considering signaling overhead in system perspective, it is beneficial that the semi-static inter-UE coordination information is transmitted in a broadcast or groupcast manner. 
Observation 8: Even though the received inter-UE coordination information targets a certain cast type and/or link, it could be beneficial for UE-B to take it into account in a resource (re)selection procedure for packet transmission targeting other cast type and/or link. 
Observation 9: For Type-A inter-UE coordination information, 
· UE-B deprioritizes resources other than the set of resources provided by the inter-UE coordination information. 
· It is not precluded that UE-B deprioritizes all or a subset of the set of resources provided by the inter-UE coordination especially when the UE-B determines that the resources suffer from high interference or when the UE-B is supposed to transmit another channel on the resources.
Observation 10: For Type B inter-UE coordination information, UE-B deprioritizes the resources regardless of UE-B’s sensing result.
Observation 11: It needs to be clarified 
· How precisely UE-A can determine whether half-duplex problem happens at UE-B side by using the detected L1-source IDs and the detected L1-destination IDs at UE-A side, or
· Whether it is burden for UE-A to always try to decode PSSCH targeting UE-B to receive L2-source ID and L2-destination ID to determine whether half-duplex problem happens at UE-B side. 
Observation 12: Resource conflict determined by UE-A may or may not be problematic at UE-B side (e.g. UE-B’s location is outside communication range requirement from the interferer, UE-B measures sufficiently low interference on the resources with resource collision determined by UE-A).
Observation 13: UE-A may not know PSFCH TX/TX or PSFCH TX/RX collision happens at UE-B side due to the lack of information of source/destination ID. Moreover, in case of groupcast, UE-A may not know which (L1-)Destination IDs which UE-B tries to detect. 
Observation 14: For PSFCH TX/TX collision, UE-A may not know whether a number of PSFCH TXs are dropped or not at UE-B side since the maximum number of simultaneous PSFCH transmissions is determined by UE capability. 
Observation 15: For PSFCH TX/RX collision, UE-A may not know whether UE-B prioritizes PSFCH TX or PSFCH RX especially when their SL priorities are the same. 
Observation 16: For semi-static coordination, when RSU provides the set of resources to UE-B in advance of UE-B’s transmission, latency and signaling overhead for transmitting and processing inter-UE coordination information are negligible. 
Observation 17: Where RSU provides the set of resources to UE-B in advance of UE-B’s transmission, 4.96% PRR gain at 150m and coverage extension of 10m at PRR=0.95 are observed in urban scenario for periodic broadcast traffic.

Proposal 1: Support both semi-static and dynamic inter-UE coordination information signaling. 
Proposal 2: UE-A and UE-B are determined as one or more of followings:
· Alt 1: UE-B is PSCCH/PSSCH TX UE, and UE-A is one of the intended RX UE(s) of the UE-B. 
· For distance-based groupcast, the UE-A is within the communication range requirement.
· Alt 2: A certain UE can be determined as UE-A from its deployment. 
· UE-B is UEs which is capable of receiving the inter-UE coordination information from the UE-A. 
· Alt 3: Higher layer (e.g. application layer) can determine which UE is UE-A, and which UE is UE-B and their relationship. 
Proposal 3: For semi-static coordination information, the set of resources not preferred for UE-B’s transmission will be determined by one or more of followings:
· Resources determined by UE-A’s resource (re)selection procedure with non-zero resource reservation period. 
· Resources for Mode 1 SL CG of UE-A
· Resources for UL CG of UE-A
· PUCCH resources relevant to SPS PDSCH of UE-A
· Slots for periodic or SPS CSI reporting of UE-A
Proposal 4: For semi-static coordination information, the set of resources preferred for UE-B’s transmission determined by UE-A implementation considering the (measured/reported) congestion level of UE group which the UE-B belongs to, and (target) UE group size.
Proposal 5: UE-A (re)sends the semi-static coordination information with one or more of following conditions: 
· if UE-A triggers resource (re)selection procedure due to expiration of resource reselection counter, or
· if UL CG or periodic/SP CSI reporting or PUCCH for SPS PDSCH is (re)configured, or
· if active DL or UL BWP is changed, or
· if a certain period time is passed after the UE-A previously transmits the semi-static inter-UE coordination information, or
· if higher layer at the UE-A side determines to transmit the inter-UE coordination information, or
· if the UE-A receives request to update the coordination information from UE-B
Proposal 6: For the container of semi-static coordination information, support MAC CE on PSSCH
· It supports at least the case where the inter-UE coordination information is not multiplexed with other data of UE-A in the same TB.
· PSSCH containing the inter-UE coordination information is transmitted at least in broadcast or groupcast manner.
Proposal 7: For the condition of using the inter-UE coordination information at UE-B side, one or more of followings is supported:
· When UE-B triggers resource (re)selection for its own transmission (i.e. UE-B has data to transmit), or
· When receiving the valid inter-UE coordination information with satisfying one or more of following conditions
· E.g. Target receiver of the information includes UE-B, or
· E.g. The intended receiver of UE-B is UE-A, or
· E.g. At least one preferred resource provided by the information overlaps with/included in UE-B’s candidate resources during the resource (re)selection procedure, or
· E.g. RSRP measurement based on the container of the information at UE-B side is higher than the (pre)configured RSRP threshold.
Proposal 8: For UE-B’s resource (re)selection procedure, the UE-B takes into account the semi-static coordination information in the resource selection with one or more of following ways: 
· UE-B determines candidate resources by using its own sensing results with a consideration of resource set provided by the information, or
· Alt 1: UE-B finally selects the resources within the candidate resource set identified based on UE-B’s sensing results as in Rel-16 Mode-2 after excluding the resource set provided by the information. 
· Alt 2: UE-B finally selects the resources among the intersection of candidate resource set identified based on UE-B’s sensing results as in Rel-16 Mode-2 and the resource set provided by the information. 
· UE-B reports problematic resource derived based on its own sensing results and the resource set provided by the information to its higher layer. 
· Alt 3: When the selected resources of UE-B based on its own sensing results is overlapping with the non-preferred resources provided by the information, the UE-B can report this overlapping resource to reselect the corresponding resource. 
· Alt 4: When the selected resources of UE-B based on its own sensing results is overlapping with the resources outside the preferred resources provided by the information, the UE-B can report this overlapping resource to reselect the corresponding resource. 
Proposal 9: For UE-B’s resource (re)selection procedure, the minimum ratio of candidate resources over a resource selection window is guaranteed with one or more of following ways:
· The minimum ratio is guaranteed only based on UE-B’s sensing results as in Rel-16 Mode-2 (i.e. No RSRP boosting due to other condition), or
· The minimum ratio is guaranteed for the outcome resources derived by both UE-B’s sensing results as in Rel-16 Mode-2 and the resource set provided by the inter-UE coordination information.
Proposal 10: When UE-B receives updated semi-static coordination information from the same UE, UE-B can retrigger resource (re)selection procedure to use the updated information when one or more of following conditions is met: 
· When the remaining PDB of UE-B’s transmission is higher than a (pre)configured threshold, or
· When the portion of difference between the previous information and the updated information is higher than a (pre)configured threshold. 
Proposal 11: For the condition when UE-A generates the dynamic coordination information, one or more of the followings is supported:
· When UE-A recognizes that the used and/or reserved resources of different UEs’ are collided each other
· E.g. According to the detected SCIs, a PSSCH resource is overlapping with another PSSCH resource in time-and-frequency domain. 
· When UE-A determines that half-duplex problem occurs between different UEs in the past and/or future
· E.g. UE-A recognizes more than one groupcast PSSCHs with the same destination ID in a slot
· E.g. UE-A receives two unicast PSSCHs, and source and destination IDs of a PSSCH are destination and source IDs of another PSSCH, respectively.
· E.g. UE-A receives one groupcast PSSCH and unicast PSSCH, 
· Destination ID of the unicast PSSCH is the same as source ID of the groupcast PSSCH. 
· UE-A knows that the UE transmitting the unicast PSSCH interests in destination ID of the groupcast PSSCH. 
· When UE-A cannot perform SL reception for the reserved resources
· E.g. UE-A receives SCI containing resource reservation information, and the UE-A is the intended receiver. 
Proposal 12: Since the third UE does not know whether or how PSFCH TX(s) or RX(s) are dropped, it is not desirable to consider PSFCH TX/TX or TX/RX collision for inter-UE coordination design.
Proposal 13: When UE-A observes resource conflict, the UE-A can send dynamic coordination information with further checking following conditions: 
· When UE-A successfully decodes TBs in PSSCHs associated with resource conflict due to half-duplex problem (i.e., after obtaining L2-Source IDs and L2-Destination IDs), or 
· When RSRP measurement(s) associated with resource collision are larger than a (pre)configured threshold at UE-A side, or
· When the difference of RSRP measurements associated with resource collision is smaller than a (pre)configured threshold at UE-A side, or
· When the portion of RBs/sub-channels shared by different PSSCHs is larger than a (pre)configured threshold at UE-A side, or
· For the case when “TX-RX distance-based HARQ feedback” is enabled, 
· When each distance between UE-A and UE-B associated with the resource conflict is smaller than each targeted communication range requirement, or
· When at least one of UE-Bs associated with resource conflict is located within a targeted communication range requirement of another UE-B, or 
· When the communication range requirement(s) indicated by the received SCI(s) are smaller than a (pre)configured threshold
Proposal 14: For the container of dynamic coordination information, support PSFCH format.
· PSFCH resource set is separately configured for PSFCH resource set for SL HARQ-ACK feedback
· It is not precluded that the same PSFCH resource set is shared between dynamic coordination information and SL HARQ-ACK feedback
· Different PSFCH resource and/or PSFCH state (i.e. m_CS) are used to indicate the type of resource conflict (e.g. half-duplex or resource collision problem) 
· Different PSFCH resource and/or PSFCH state (i.e. m_CS) are used to indicate the location of resource conflict
· Different PSFCH resource is used for each UE-B
Proposal 15: For the condition of using the dynamic coordination information at UE-B side, one or more of followings is supported:
· When the resource conflict occurs in reserved resources for initial transmission of UE-B
· When the resource conflict occurs in reserved resources for retransmission transmission of UE-B
· when UE-B have not received ACK for the TB in the PSSCH associated with the resource conflict provided by UE-A
Proposal 16: For UE-B’s resource (re)selection procedure, the UE-B takes into account the dynamic coordination information in the resource selection with one or more of following ways: 
· UE-B reports problematic resource derived based on its own sensing results and the resource set provided by the information to its higher layer, or
· Alt 1: UE-B assumes that the previously reserved resources with resource conflict is not preferred resources. 
· Alt 2: UE-B assumes that all the resources in a slot where the previously reserved resources with resource conflict are located is not preferred resources.
· Alt 3: UE-B assumes that a subset of the previously reserved resources with resource conflict is not preferred resources. 
· The subset is distinguished by PSFCH resource and/or PSFCH state
· UE-B performs retransmission of a TB by using the reserved retransmission resources, when one or more of following conditions are fulfilled:
· Alt 4: When the UE-B does not receive ACK from all the RX UEs
· Alt 5: The number of (re)transmission for the TB is less than a certain threshold 
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Appendix
Details on system-level simulation assumptions are summarized in Table 1. 
Table 1: System-level simulation assumption.
	Parameters
	Values

	Cast type
	Broadcast

	Sidelink Frequency
	6GHz 

	Traffic models
	Periodic traffic: Medium Intensity 

	Simulation Environment
	Urban Option A (60kmph)

	Number of Tx/Rx Antenna elements
	1Tx/2Rx 

	Antenna Models
	Option 1 

	SL Simulation BW
	40MHz 

	SCS
	30 kHz

	Pathloss, shadowing, blocking and dual mobility models
	Enabled (as per TR 37.885) 
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