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1	Introduction
In the previous RAN1 meetings, the following agreement regarding the definition and applicability of different schemes for the inter-UE coordination mechanism was made:Agreement:
· Support the following schemes of inter-UE coordination in Mode 2:
· Inter-UE Coordination Scheme 1: 
· The coordination information sent from UE-A to UE-B is the set of resources preferred and/or non-preferred for UE-B’s transmission
· FFS details including a possibility of down-selection between the preferred resource set and the non-preferred resource set, whether or not to include any additional information other than indicating time/frequency of the resources within the set in the coordination information
· FFS condition(s) in which Scheme 1 is used
· Inter-UE Coordination Scheme 2: 
· The coordination information sent from UE-A to UE-B is the presence of expected/potential and/or detected resource conflict on the resources indicated by UE-B’s SCI
· FFS details including a possibility of down-selection between the expected/potential conflict and the detected resource conflict
· FFS condition(s) in which Scheme 2 is used
Agreements:
1. Study further to determine the conditions for UEs to be UE-A(s)/UE-B(s) for inter-UE coordination:
· Details include applicable scenario(s)/inter-UE coordination scheme(s)
· E.g., only UE(s) among the intended receiver(s) of UE-B can be a UE-A, any UE can be a UE-A, high-layer configured, etc.
· Including the possibility of being subject to certain conditions and/or capability
Agreement:
· When UE-B receives the inter-UE coordination information from UE-A, consider at least one of the following options (with details FFS including possibly down-selecting/merging one or more of the options below, applicable scenario(s)/condition(s) for each option, UE behavior) for UE-B’s to take it into account in the resource (re)-selection for its own transmission
· For scheme 1:
· Option 1-1: UE-B’s resource(s) to be used for its transmission resource (re)-selection is based on both UE-B’s sensing result (if available) and the received coordination information
· Option 1-2: UE-B’s resource(s) to be used for its transmission resource (re)-selection is based only on the received coordination information
· Option 1-3: UE-B’s resource(s) to be re-selected based on the received coordination information
· Option 1-4: UE-B’s resource(s) to be used for its transmission resource (re)-selection is based on the received coordination information
· For scheme 2:
· Option 2-1: UE-B can determine resource(s) to be re-selected based on the received coordination information
· Option 2-2: UE-B can determine a necessity of retransmission based on the received coordination information


We discuss Scheme 1 and Scheme 2 as defined in the agreements in Sections 2 and 3, respectively. Moreover, aspects of the inter-UE coordination mechanism for power saving UEs is discussed in Section 4.
2	Scheme 1
2.1	Signaling 
In Scheme 1, a set of (non-)preferable resources for transmission by UE-B is sent by UE-A. The details of such indication are still under discussion and, thus, the message size, etc. are not known yet. However, given the SL Rel-16 design, it is reasonable to expect that the coordination message will depend on the number of resources in the set and the number of sub-channels configured in the pool. In addition, the coordination message size may also depend on the bandwidth of the resource and other parameters. In our view, PHY signaling is not suitable for conveying such a message. Among the higher layer signaling alternatives, we believe that PC5-RRC is the appropriate one.
[bookmark: _Toc79156926]In Scheme 1, UE-A conveys the coordination information to UE-B using PC5-RRC signaling.
2.2	Message contents and UE behavior
One of the topics for further discussion regarding scheme 1 is whether to use the coordination message to signal preferred or non-preferred resources. In our view, indicating non-preferred resources is better for the following reasons:
· It indicates only the resources that are not suitable for transmission from the perspective of UE-B. Given that UE-A may have additional constraints (e.g., based on local sensing results, potential half-duplex situations, Uu scheduling grants, etc.), it is not desirable to limit the choices beyond what is strictly necessary.
· Information about non-preferred resources does not get outdated. In contrast, preferred resources may become unavailable if selected by some other UE. As we show in the following by using simulation results, the coordination information gets outdated quickly.
[bookmark: _Toc79156927]In Scheme 1, only non-preferred resources are signaled.
Regarding UE behavior, the following agreement was made during RAN1#104-bis-e:
	Agreement:
· When UE-B receives the inter-UE coordination information from UE-A, consider at least one of the following options (with details FFS including possibly down-selecting/merging one or more of the options below, applicable scenario(s)/condition(s) for each option, UE behavior) for UE-B’s to take it into account in the resource (re)-selection for its own transmission
· For scheme 1:
· Option 1-1: UE-B’s resource(s) to be used for its transmission resource (re)-selection is based on both UE-B’s sensing result (if available) and the received coordination information
· Option 1-2: UE-B’s resource(s) to be used for its transmission resource (re)-selection is based only on the received coordination information
· Option 1-3: UE-B’s resource(s) to be re-selected based on the received coordination information
· 
Option 1-4: UE-B’s resource(s) to be used for its transmission resource (re)-selection is based on the received coordination information
· For scheme 2:
[…]


In our view, Option 1-4 and Option 1-1 refer to the same principle. With this in mind, we discuss the relative merits of Option 1-1 and Option 1-2 in the remaining section.
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[bookmark: _Ref71622866]Figure 1. PRR performance of scheduled UE’s in inter-UE coordination scheme 1 alternatives.
In Figure 1, the following schemes are compared:
· Rel-16 UE, no Coordination – Full Sensing UEs using the Rel-16 sensing and resource allocation procedure. This is the baseline.
· Opt1-2, Scheduled UE, Delay 0, No Re-eval
· A UE-B operating in option 1-2, i.e., selects resources only from the coordination message from UE-A
· UE-A selects resources using its own sensing information and previously sent coordination messages following the Rel-16 sensing and RA procedure.
· UE-B does not perform re-evaluation / pre-emption
· Inter-UE coordination message model:
· Delay: 0 slots for UE-B’s additional delay due to transmission, reception, processing, etc. of the coordination message
· Overhead: none, the transmission is error-free and not explicitly modelled.
· Opt1-2, Scheduled UE, Delay 4, No Re-eval
· A UE-B operating in option 1-2, i.e., selects resources only from the coordination message from UE-A
· UE-A selects resources using its own sensing information and previously sent coordination messages following the Rel-16 sensing and RA procedure
· UE-B does not perform re-evaluation / pre-emption
· Inter-UE coordination message model:
· Delay: 4 slots for UE-B’s additional delay due to transmission, reception, processing, etc. of the coordination message
· Overhead: none, the transmission is error-free and not explicitly modelled.
· Opt1-1, Scheduled UE, Delay 4
· A UE-B operating in option 1-1, i.e., selects resources based on its own sensing information and the coordination message from UE-A
· UE-A selects resources using its own sensing information and previously sent coordination messages following the Rel-16 sensing and RA procedure
· UE-B performs re-evaluation / pre-emption according to its own sensing information
· Upon re-evaluation, UE-B reselects resources using its own sensing information and coordination message from UE-B
· Inter-UE coordination message model:
· Delay 4: 4 slots for UE-B’s additional delay due to transmission, reception, processing, etc. of the coordination message
· Overhead: none, the transmission is error-free and not explicitly modelled.
· Opt1-1, Scheduled UE, Delay 4, No Re-eval
· A UE-B operating in option 1-1, i.e., selects resources based on its own sensing information and the coordination message from UE-A
· UE-A selects resources using its own sensing information and previously sent coordination messages following the Rel-16 sensing and RA procedure
· UE-B does not perform re-evaluation / pre-emption
· Inter-UE coordination message model:
· Delay 4: 4 slots for UE-B’s additional delay due to transmission, reception, processing, etc. of the coordination message
· Overhead: none, the transmission is error-free and not explicitly modelled.
The simulation assumptions can be found in Appendix A-1.
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[bookmark: _Ref71623019]Figure 2. PRR performance of coordinator UE’s operating in inter-UE coordination option 1 alternatives
As observed, PRR is degraded when the delay is increased from 0 to 4 slots. This is caused by the coordination information from UE-A becoming more outdated between the time it was acquired by UE-A and when UE-B has processed it and made it available for resource selection, potentially resulting in collision. And the longer the delay, the more outdated the coordination message becomes, further degrading performance. This also results in increased latency. On the other hand, in Opt1-1, UE-B is able to resolve any updates in channel information through its own sensing information and re-evaluation, if enabled. Furthermore, even if re-evaluation is disabled for option 1-1 UEs, the performance is better compared to option 1-2 UEs. This demonstrates that if UE-B discards its own sensing information to only follow the coordination message, then the performance of UE-B degrades.
In Figure 2, the performance of the coordinator UEs, i.e., UE-A, under the same scenario is presented. Note that not only is UE-B’s performance impacted by the additional processing time of the coordination message, the coordinator UE-A’s performance is also impacted negatively. Since UE-B in Opt1-2 blindly follows the coordination message, unaware if the information has become outdated, UE-B might transmit in the same resource as UE-A resulting in performance degradation. Again, this can be mitigated if UE-B performs sensing and uses its sensing information in resource (re)-selection.
[bookmark: _Toc79156919]For Scheme 1, discarding sensing information available at UE-B severely degrades the PRR performance of Option 1-2 compared to Option 1-1
[bookmark: _Toc79156920]For Scheme 1, not using re-evaluation/re-selection at UE-B degrades the PRR performance.
[bookmark: _Toc79156928]For Scheme 1, only Option 1-1 is supported.
[bookmark: _Toc77061949][bookmark: _Toc77061924][bookmark: _Toc77061952][bookmark: _Toc77061954][bookmark: _Toc77061995][bookmark: _Toc77062020][bookmark: _Toc77062039]2.3	Determination of UE-A and UE-B 
As discussed in the next section, Scheme 1 is only feasible in the context of sidelink unicast communications. In our view, this answers the question of the roles of UE-A and UE-B. Both UEs (and no other UEs) are involved in the inter-UE coordination. Both UEs in a unicast pair may play the roles of UE-A and UE-B, depending on the situation.
[bookmark: _Toc79156929]In Scheme 1, only the two UEs in a unicast pair are involved in inter-UE coordination. Any of the two UEs may act as UE-A or UE-B depending on their needs (details FFS).
2.4	Scenarios and applicability
As discussed in previous sections, coordination messages in Scheme 1 occupy a relatively large number of bits and must be conveyed using higher layer signaling carried by PSSCH. To keep the channel utilization at a reasonable level and make the most out of inter-UE coordination messages, only a small number of them should be transmitted. For all these reasons, we believe that the applicability of Scheme 1 is restricted to unicast communications  
[bookmark: _Toc79156930]Scheme 1 is only applicable to Mode-2 sidelink unicast communications. 
3	Scheme 2
3.1	Signaling 
In scheme 2, the coordination information sent from UE-A to UE-B is the presence of expected/potential and/or detected resource conflict on the resources indicated by UE-B’s SCI. Our view is that any of these situations can be indicated using 1 bit. The container used to convey a message in Scheme 2 should ideally have the following properties:
· Minimize the over-head, from a single UE perspective but also from a system perspective.
· Minimize latency.
· Reuse existing specification, whenever possible.
Given these observations, we believe that it is appropriate to use PHY signaling for Scheme 2. Among the specified alternatives, PSFCH is the most suitable channel. This allows for inter-UE coordination transmissions from different UEs to combine in an SFN manner, in a similar way as the SL HARQ-FB in Groupcast Option 1. Moreover, it helps to minimize the potential latency while having a deterministic arrival time, i.e., the PSFCH resources are determined within the resource pool.
[bookmark: _Toc79156931]In Scheme 2, a sequence-based channel like PSFCH is used to transmit the coordination information from UE-A to UE-B.
3.2	Message contents and UE behavior
For Scheme 2, RAN1 needs to discuss which of the following indications to support:
· Presence of expected/potential conflict on the resources indicated by UE-B’s SCI;
· Detected resource conflict on the resources indicated by UE-B’s SCI; 
· or both. 

In this section, we analyze each of the two cases separately as well as the combination of both. In our view, this is related to the study of the different options for consideration for Scheme 2 agreed during RAN1#104-bis-e:
	Agreement:
· When UE-B receives the inter-UE coordination information from UE-A, consider at least one of the following options (with details FFS including possibly down-selecting/merging one or more of the options below, applicable scenario(s)/condition(s) for each option, UE behavior) for UE-B’s to take it into account in the resource (re)-selection for its own transmission
· For scheme 1:
[…]
· For scheme 2:
· Option 2-1: UE-B can determine resource(s) to be re-selected based on the received coordination information
· Option 2-2: UE-B can determine a necessity of retransmission based on the received coordination information


That is, detecting the presence of an expected/potential is to be combined with a re-selection trigger (Option 2-1), whereas detecting a resource conflict is to be combined with a retransmission (Option 2-2).
[bookmark: _Toc79156921]Option 2-1 is suitable in combination with detecting the presence of an expected/potential conflict.
[bookmark: _Toc79156922]Option 2-2 is suitable in combination with detecting a resource conflict.
In the remainder of the section, we consider the following options:
· Collision prevention indicates an expected conflict on the resources indicated by UE-B’s SCI. Inter-UE coordination is used to determine the resources to be reselected (Option 2-1). Details are provided in Table 1.
· Collision detection indicates a detected resource conflict on the resources used by UE-B. Inter-UE coordination is used to trigger a retransmission (Option 2-2). Details are provided in Table 2.
· Collision prevention + Collision detection consists of applying both of mechanisms.
[bookmark: _Ref71297932][bookmark: _Ref71548020]Table 1. Collision prevention (including Option 2-1).
	The procedure for collision prevention is the following:
1. UE-B sends a reservation (as part of a regular transmission)
2. UE-A receives the reservation sent by UE-B and detects that the reservation sent by UE-B is subject to a collision (with previously received reservations, subject to an RSRP threshold).
3. UE-A sends a 1-bit coordination message, notifying UE-B that the reserved resource is subject to a conflict. 
4. Upon receiving the coordination message, UE-B drops the reservation and reselects resources. 


[bookmark: _Ref71548026]An example of Option 2-1 for collision detection is given in the following figure:
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Figure 3: Left: a collision is created by the reservations from UE-A and UE-B. Upon detecting this collision UE-A sends a coordination message to UE-B to perform re-selection. Right: the collision is avoided by UE-B selecting different resources upon receiving the coordination message.
Table 2. Collision detection (including Option 2-2).
	The procedure for collision detection is the following:
1. UE-B performs a transmission
2. UE-A detects any of the following conditions
· A collision affecting the transmissions performed by UE-B (Figure 3, left).
· Half-duplex condition affecting the transmissions performed by UE-B (Figure 3, right).
3. UE-A sends a 1-bit coordination message, notifying UE-B that the previous transmission has been subject to a conflict. 
4. Upon receiving the coordination message, UE-B retransmits the message.


[image: ][image: ]
[bookmark: _Ref71551812]Figure 4. Left: collision between the transmissions of two UEs and sub-sequent retransmissions, triggered by inter-UE coordination. Right: half-duplex situation for two UEs in the same group and subsequent retransmissions, triggered by inter-UE coordination.
The performance of the different schemes is shown in Figure 4. For the sake of having a reference, we also include the performance of UEs using the Rel-16 labeled as Baseline. The simulation assumptions can be found in Appendix A-2.
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[bookmark: _Ref62225685]Figure 5. PRR performance of inter-UE coordination alternatives using 1 bit messages (collision prevention, collision detection or a combination of both)
We observe that each of the schemes on their own (red and green curves) provide gains:
· Collision prevention increases the range by 15%-20%
· Collision detection improves the PRR for short distances, achieving PRR=1 for nearby UEs. It also yields a small gain in terms of range.
The combination of both schemes (black curve) achieves both PRR=1 for nearby UEs and a gain in range. Interestingly, the increase in range is larger than the combination of gains from each of the schemes. Both schemes complement each other quite well in the sense that retransmissions are sent whenever necessary (collision detection), and they are protected from collision (collision prevention). 
[bookmark: _Toc79156923]Collision prevention provides larger gains in PRR performance than collision detection. The combination of both schemes has the most benefits in terms of PRR performance.
[bookmark: _Toc79156932]For Scheme 2, both the following are supported:
· [bookmark: _Toc79156933]The coordination information sent from UE-A to UE-B is ‘the presence of expected/potential on the resources indicated by UE-B’s SCI’ and is used together with Option 2-1. 
· [bookmark: _Toc79156934]The coordination information sent from UE-A to UE-B is ‘detected resource conflict on the resources indicated by UE-B’s SCI’ and is used together with Option 2-2.
3.3	Determination of UE-A and UE-B
As we have discussed in earlier sections, Scheme 2 is suitable for coordination not only in unicast but also in groupcast or even broadcast. Thus, determining whether a UE acts as UE-A and/or UE-B cannot rely on having a connection between UEs (e.g., over PC5-RRC). 
Per RAN1#104-bis-e agreement, the coordination information in Scheme 2 will provide information on expected/potential conflicts and/or detected resource conflicts. In our view, these conditions should trigger the transmission of inter-UE coordination information. That is, any UE that is capable of it should transmit a coordination message after detecting the corresponding condition. Similarly, any UE receiving an inter-UE coordination message should react to it accordingly. We believe that only geographical restrictions to discard coordination messages coming from far away UEs are necessary.
As described in Table 1 and Table 2, this was the UE behavior simulated in the results presented earlier in this section. 
[bookmark: _Toc79156935]In Scheme 2:
· [bookmark: _Toc79156936](UE-A): any (capable) UE that detects the corresponding triggering condition (i.e., an expected/potential conflict and/or a detected resource conflict) transmits the coordination message.
· [bookmark: _Toc79156937](UE-B): any (capable) UE that receives a coordination message triggers the corresponding action (e.g., reselection of resources, retransmission, etc.).
· [bookmark: _Toc79156938]The specification allows for restricting inter-UE coordination to nearby UEs. FFS details including whether distance or RSRP is used.
· [bookmark: _Toc79156939]FFS other restrictions (e.g., due to prioritization, half-duplex, etc.).
3.4	Scenarios and applicability
As discussed in Section 3.1, the use of PSFCH-like signaling for conveying inter-UE coordination allows for using inter-UE coordination even when the number of potential UE-As is large. This is the case for groupcast communications (esp. Option 1) as well as broadcast communications. Moreover, unlike Scheme 1, Scheme 2 does not rely on explicit TX-RX awareness. Again, this is relevant for groupcast option 1 as well as for broadcast. The applicability of Scheme 2 to unicast communications is straightforward.
[bookmark: _Toc79156940]Scheme 2 is supported for unicast, groupcast (Options 1 and 2), and broadcast SL Mode 2 communications.
[bookmark: _Toc71530523][bookmark: _Toc71551805][bookmark: _Toc71530524][bookmark: _Toc71551806][bookmark: _Toc71551808][bookmark: _Toc71551809]4	Inter-UE coordination for power saving UEs
In our view, it is important to consider all the scenarios where the inter-UE coordination mechanism could be useful and pursue as much as possible a unified mechanism. During RAN1#103-e, it was agreed in the power saving AI to consider UEs which can only receive PSFCH and S-SSB for evaluation and designing of the SL features for Rel-17. Consequently, such UEs cannot perform sensing. The presence of such UEs degrades the performance for all the UEs in the system.Conclusion
· SL reception Type A and Type D should be used as the reference for evaluation and designing of SL power saving features in R17. 
· Type A: UE is not capable of performing reception of any SL signals and channels, FFS with exception of performing PSFCH and S-SSB reception (aim to conclude in RAN1#104-e)
· Type D: UE is capable of performing reception of all SL signals and channels defined in R16. It does not preclude UE to perform reception of a subset of SL signals/channels
· If there are evaluations with assumptions other than the above reference, the detailed assumptions need to be reported
· Note: the types and the associated capability defined here are not intended to be defined as Rel-17 UE features as is. 
Conclusion:
· PSFCH reception is not included for Type A UE
· S-SSB reception is not included for Type A UE
· SL reception Type B is additionally added
· Type B: Same as Type A with an exception of performing PSFCH and S-SSB reception
· Note: the same conditions as in RAN1#103-e regarding the context of the discussion of Type A and Type D still apply (also applicable to type B)


It is desirable that such UEs can make use of the inter-UE coordination framework to reduce the degradation as much as possible. Of course, this should not play against their original goal of saving power. In our view, inter-UE coordination using Scheme 2 is very suited for this purpose as it does not require a big increase in RX time while Scheme 1 is not suitable to be used with power saving UEs.
Regarding Scheme 1, there are two potential cases: the case of Option 1-1 where UE-B combines the information from the coordination message along with its own sensing information. Since we are discussing non-sensing UEs, Option 1-1 is not relevant since there is no sensing information gathered by UE-B. In the case of Option 1-2 in scheme 1, UE-B does not have any sensing information of its own and it might use the coordination information sent by UE-A to perform the resource selection. This coordination information may arguably improve the performance of the resource selection since it includes information about the available resources, however, based on the power saving operation from UE-B the following behavior is expected:
· UE-B is not able to receive any SL transmission, i.e., Type-A UE; or
· UE-B is only able to receive S-SSB transmissions for synchronization purposes and PSFCH transmissions.
Therefore, based on these two behaviors it is not feasible that UE-B is able to receive the coordination message with the structure that is defined for scheme 1. The size of the inter-UE coordination message for scheme 1 for both preferred and non-preferred resources is too large to be carried by PSFCH.
Moreover, using PSSCH for conveying the coordination message in scheme 1 requires that the transmission is scheduled following the existing procedures, which makes the arrival time at UE-B unknown. Consequently, UE-B has to be awake/ready to receive the coordination message during a certain period, i.e., has to be sensing for a certain period of time, which defies the idea of performing a power saving operation where the sensing time has to be reduced as much as possible. 
[bookmark: _Toc79156924]It is not suitable to use the Inter-UE coordination Scheme 1 for non-sensing UEs, i.e., type-A and type-B, due to the format and the non-deterministic time of arrival of the coordination message in Scheme 1.
For the case of scheme 2, we analyze the benefits of inter-UE coordination in a scenario where some of the UEs do not perform sensing (e.g., Type-A UEs in Partial Sensing). We consider the following two types of UEs that do not perform sensing:
· O1 – Full Sensing UEs using the Rel-16 sensing and resource allocation procedure. This is the baseline.
· O2 – Full Sensing UEs using collision prevention (Scheme 2, as described in Table 1)
· O3 – No Sensing UE
· The UE selects resources at random, without any sensing information.
· O4 – No Sensing with inter-UE coordination with single bit messages
· The UE selects resources at random, without any sensing information.
· After every transmission, the UE checks if it has received an inter-UE coordination message (single bit). If received, the UE drops the concerned reservation and reselects resources.
The simulation assumptions can be found in Appendix A-3
Figure 6 includes results from two simulations. In the first simulation, inter-UE coordination was not used (the resulting curves are those for O1 and O3). In the second simulation, inter-UE coordination was used (the resulting curves are those for O2 and O4). The results are presented for two distributions of Full Sensing and No Sensing UEs: the first one (solid curves) is approximately 90%/10%; the second one (dash-dotted curves) is 50%/50%.
We note that the use of inter-UE coordination not only significantly improves the performance of ‘Full Sensing’ UEs (O1 vs O2) but also that of ‘No Sensing’ UEs (O3 vs O4). Indeed ‘No Sensing’ UEs obtain the biggest advantage using inter-UE coordination.
[image: ]
[bookmark: _Ref79156495]Figure 6: PRR comparison for full-sensing and non-sensing UEs with and without Inter-UE coordination
[bookmark: _Toc79156925]Inter-UE coordination Scheme 2 is beneficial in the presence of UEs that do not perform sensing by themselves.
[bookmark: _Toc79156941]Non-sensing UEs support inter-UE coordination using Scheme 2.
5	Conclusion
In the previous sections we made the following observations: 
Observation 1	For Scheme 1, discarding sensing information available at UE-B severely degrades the PRR performance of Option 1-2 compared to Option 1-1
Observation 2	For Scheme 1, not using re-evaluation/re-selection at UE-B degrades the PRR performance.
Observation 3	Option 2-1 is suitable in combination with detecting the presence of an expected/potential conflict.
Observation 4	Option 2-2 is suitable in combination with detecting a resource conflict.
Observation 5	Collision prevention provides larger gains in PRR performance than collision detection. The combination of both schemes has the most benefits in terms of PRR performance.
Observation 6	It is not suitable to use the Inter-UE coordination Scheme 1 for non-sensing UEs, i.e., type-A and type-B, due to the format and the non-deterministic time of arrival of the coordination message in Scheme 1.
Observation 7	Inter-UE coordination Scheme 2 is beneficial in the presence of UEs that do not perform sensing by themselves.
Based on the discussion in the previous sections we propose the following:
Proposal 1	In Scheme 1, UE-A conveys the coordination information to UE-B using PC5-RRC signaling.
Proposal 2	In Scheme 1, only non-preferred resources are signaled.
Proposal 3	For Scheme 1, only Option 1-1 is supported.
Proposal 4	In Scheme 1, only the two UEs in a unicast pair are involved in inter-UE coordination. Any of the two UEs may act as UE-A or UE-B depending on their needs (details FFS).
Proposal 5	Scheme 1 is only applicable to Mode-2 sidelink unicast communications.
Proposal 6	In Scheme 2, a sequence-based channel like PSFCH is used to transmit the coordination information from UE-A to UE-B.
Proposal 7	For Scheme 2, both the following are supported:
	The coordination information sent from UE-A to UE-B is ‘the presence of expected/potential on the resources indicated by UE-B’s SCI’ and is used together with Option 2-1.
	The coordination information sent from UE-A to UE-B is ‘detected resource conflict on the resources indicated by UE-B’s SCI’ and is used together with Option 2-2.
Proposal 8	In Scheme 2:
	(UE-A): any (capable) UE that detects the corresponding triggering condition (i.e., an expected/potential conflict and/or a detected resource conflict) transmits the coordination message.
	(UE-B): any (capable) UE that receives a coordination message triggers the corresponding action (e.g., reselection of resources, retransmission, etc.).
	The specification allows for restricting inter-UE coordination to nearby UEs. FFS details including whether distance or RSRP is used.
	FFS other restrictions (e.g., due to prioritization, half-duplex, etc.).
Proposal 9	Scheme 2 is supported for unicast, groupcast (Options 1 and 2), and broadcast SL Mode 2 communications.
Proposal 10	Non-sensing UEs support inter-UE coordination using Scheme 2.
[bookmark: _Toc40438595][bookmark: _Toc40350319][bookmark: _Toc40350341][bookmark: _Toc46180190][bookmark: _Toc46180211][bookmark: _Toc46180191][bookmark: _Toc46180212][bookmark: _Toc46180192][bookmark: _Toc46180213][bookmark: _Toc40448022][bookmark: _Toc40448529]Appendix – Simulation Assumptions
A-1	Analysis of Option 1-1 and Option 1-2 for Scheme 1
Table 4 contains the different simulations assumptions used for generating the results comparing Option 1-1 and Option 1-2 for Scheme 1. Other assumptions and models follow TR 37.885 and TR 38.885.
[bookmark: _Ref71622759]Table 4: Simulation assumptions
	
	Parameter
	Value

	Scenario
	Deployment
	Highway Option A

	
	Number of UEs
	155 (As determined by TR 37.885)
   - 100 Rel-16 UEs capable of utilizing inter-UE coordination message
   - 55 UEs capable of generating inter-UE coordination message

	
	Channel models
	See TR 37.885

	Traffic
	Model
	Aperiodic medium intensity with fixed packet size 800 bytes

	
	PDB
	50 ms

	
	Cast Mode
	Groupcast Option 2 with group distance = 500 m

	RF
	Carrier frequency
	6 GHz

	
	Bandwidth
	40 MHz

	
	SCS
	30 kHz

	
	Antenna configuration
	2 TX / 2 RX

	Pool configuration
	Sub-channels
	4

	Scheduling
	Max. transmissions per TB
	4

	
	Reservations per SCI
	1

	
	Gap between retransmissions
	2 slots

	
	MCS
	16QAM with CR=1/2

	Sensing
	RSRP threshold
	-80 dBm

	Inter-UE Coordination Model
	Overhead
	No overhead with error-free transmission assumption

	
	Processing Delay
	0 or 4 slots assumed for processing of inter-UE coordination message processing at receiving UE side

	
	Coordinator UE selection
	Based on closest distance


A-2	Analysis of collision prevention and collision detection for Scheme 2
Table 5 contains the different simulations assumptions used for generating the results analyzing collision prevention and collision detection. Other assumptions and models follow TR 37.885 and TR 38.885.
[bookmark: _Ref71622798]Table 5: Simulation assumptions
	
	Parameter
	Value

	Scenario
	Deployment
	Highway Option A

	
	Number of UEs
	155 (As determined by TR 37.885)

	
	Channel models
	See TR 37.885

	Traffic
	Model
	Aperiodic medium intensity with fixed packet size 800 bytes

	
	PDB
	50 ms

	
	Cast Mode
	Groupcast Option 1 with group distance = 500 m

	RF
	Carrier frequency
	6 GHz

	
	Bandwidth
	40 MHz

	
	SCS
	30 kHz

	
	Antenna configuration
	2 TX / 2 RX

	Pool configuration
	Sub-channels
	4

	Scheduling
	Max. transmissions per TB
	4

	
	Reservations per SCI
	1

	
	Gap between retransmissions
	2 slots

	
	MCS
	16QAM with CR=1/2

	Sensing
	RSRP threshold
	-80 dBm



A-3	Analysis of Inter-UE coordination and power saving UEs
Table 6 contains the different simulations assumptions used for generating the results on the use of inter-UE coordination together with power-saving UEs. Other assumptions and models follow TR 37.885 and TR 38.885.
[bookmark: _Ref71622704]Table 6: Simulation assumptions
	
	Parameter
	Value

	Scenario
	Deployment
	Highway Option A

	
	Number of UEs
	155 (As determined by TR 37.885)

	
	Channel models
	See TR 37.885

	Traffic
	Model
	Aperiodic medium intensity with fixed packet size 800 bytes

	
	PDB
	50 ms

	
	Cast Mode
	Groupcast Option 2 with group distance = 500 m

	RF
	Carrier frequency
	6 GHz

	
	Bandwidth
	40 MHz

	
	SCS
	30 kHz

	
	Antenna configuration
	2 TX / 2 RX

	Pool configuration
	Sub-channels
	4

	Scheduling
	Max. transmissions per TB
	4

	
	Reservations per SCI
	1

	
	Gap between retransmissions
	2 slots

	
	MCS
	16QAM with CR=1/2

	Sensing
	RSRP threshold
	-80 dBm
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