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1	Introduction
[bookmark: _Hlk90461917]In this contribution, we provide proposals and solutions for the remaining open issues for the inter-UE coordination agenda item. The paper includes proposals for both scheme 1 and scheme 2 with focus on the remaining issues which were highlighted in the list of issues approved by RAN plenary and the open issues from RAN1#107-bis-e meeting.
2	Scheme 1
2.1	Container of IUC message and request
In the last RAN1#107-bis-e meeting the following was agreed regarding the container of the inter-UE coordination message for scheme 1.
	Agreement
The following working assumption is confirmed with modification in RED.
· MAC CE or 2nd SCI are used as the container of inter-UE coordination information transmission from UE A to UE B.
· For the indication of resource set, the following is supported:
· N combinations of TRIV, FRIV, resource reservation period as specified in Rel-16 TS 38.214 Section 8.1.5 with following modification. The value of resource reservation period is omitted at least when the transmission of preferred resource set is triggered by UE-B’s explicit request.
· First resource location of each TRIV is separately indicated by the inter-UE coordination information
· If [N <= 3], MAC CE is used and it is up to UE implementation to additionally use 2nd SCI. When 2nd SCI and MAC CE are both used, the same resource set is indicated in the 2nd SCI and the MAC CE. If [N > 3], only MAC CE is used.
· FFS: UE capability details
· 2nd SCI is UE RX optional
· The field size of the indication of resource set in a SCI format 2-C is determined by [N=3]



In our view, this agreement had plenty of discussion time and was approved as a compromise solution from many of the companies and it is a reasonable way-forward. One of the remaining issues is to select the actual value of N. We propose to confirm that the value of N is 3 based on the previous agreement.
[bookmark: _Toc95749954]Confirm the value of N = 3 for the agreement regarding the container of the inter-UE coordination information for scheme 1.
Based on the previous agreement, there are two different containers that can be used for the inter-UE coordination scheme 1 to transmit the inter-UE coordination information: MAC CE and 2nd stage SCI. Regarding the design of the MAC CE container, in our view this should be left up to RAN2 to implement while RAN1 takes care of the remaining aspects of the inter-UE coordination procedure and details.
[bookmark: _Toc95749955]The design of the MAC CE message as IUC container for scheme 1 is left up to RAN2.
Regarding the 2nd stage SCI design to be used as container of the inter-UE coordination message, the default procedure for scheme 1 is to use MAC CE which can be used under all conditions. Only in some particular cases, i.e., when N < 3 and when the Rx UE supports it, the 2nd stage SCI is used. In our view, the inter-UE coordination scheme 1 works as intended without additionally using the 2nd stage SCI.
[bookmark: _Toc95749975]The default mechanism for inter-UE coordination scheme 1 is to use the MAC CE signalling as container for the coordination message. 
During the last RAN1#107-bis-e, there were some discussions regarding the content of the new 2nd stage SCI (SCI-2C) to be used as container for the inter-UE coordination information but at the end no agreement on the specific fields were reached. In our view, the new SCI-2 (2-C) format should include the fields within the SCI format 2-A as defined in Rel-16 and additionally the N combinations of TRI, FRIV and resources reservation period in order to provide time-frequency information about the set of resources included in the coordination message.
[bookmark: _Toc95749956]The format SCI 2-C includes the fields in the SCI format 2-A as defined in NR SL Rel-16 and the N combinations of TRI, FRIV and resource reservation period.
Moreover, on the container for the explicit request transmissions, there following agreement reached in RAN1#107-bis-e contains the following working assumption:
	Agreement
For Scheme 1, a resource pool level (pre-)configuration can enable one of the following alternatives:
· (Working Assumption) Alt1: MAC CE and 2nd SCI are used as the container of an explicit request transmission from UE-B to UE-A
· A single format SCI 2-C is used for inter-UE coordination information and request
· 1 bit in format 2-C is used to indicate whether the SCI is used for request to coordination information or for conveying coordination information 
· SCI 2-C is UE RX optional
· It is up to UE implementation to additionally use 2nd SCI (for UE-B).
· Alt2: MAC CE is used as the container of an explicit request transmission from UE-B to UE-A




In our view, it is reasonable to follow the same procedure for the container of the explicit request transmission from UE-B to UE-A as the one agreed for the container used for the transmission of the inter-UE coordination message. Therefore, we propose to confirm the working assumption in the agreement.
[bookmark: _Toc95749957]Confirm the working assumption for Alt.1 for the container of the explicit request from UE-B to UE-A.
2.2	Details on inter-UE coordination message and explicit request transmission
In RAN1#107-bis-e, several agreements regarding the transmission of the coordination message and request when transmitted together with data were reached as the following:
	Agreement
· For inter-UE coordination information transmission in Scheme 1, 
· Inter-UE coordination information can be multiplexed with other data only if the source/destination ID pair is the same
· Retransmission of the TB carrying inter-UE coordination information is supported
· For explicit request transmission in Scheme 1, 
· Explicit request can be multiplexed with other data only if the source/destination ID pair is the same
· Retransmission of the TB carrying request is supported



However, one open issue to be discussed is the case where the inter-UE coordination message and the explicit request can be transmitted without being multiplexed with data, i.e., as a standalone sidelink transmission. In our view, both the coordination message and the explicit request shall follow a similar procedure as the one used for SL-CSI in NR Rel-16. In this case, when the inter-UE coordination information and the explicit request are standalone messages, there is no retransmission supported.
[bookmark: _Toc95749958]The transmissions of inter-UE coordination information and explicit request follow a similar procedure as the reporting of SL-CSI in NR Rel-16 when transmitted as standalone messages. 
2.3	Triggering conditions for the request and inter-UE coordination message transmission
For the question on when to trigger the transmission of coordination information or request for the coordination information, we explain our proposal below:
Option 1: Case of explicit request for coordination information
In this case, UE-B requests explicitly to UE-A for a coordination message in order to improve its resource selection. It is important that conditions on the request shall be specified in order to limit the overhead associated with the requests and the corresponding replies. Therefore, we propose to trigger a request for coordination information in the following case:
· UE-B triggers the request for coordination message upon detecting a (potential) re-selection of resources for its own periodic transmission. For instance, in case of periodic transmissions, whenever a re-selection of resources is needed, i.e., the value of the reselection counter is equal to zero and new resource(s) need to be selected. UE-B performs a transmission where the SCI corresponding to that transmission includes a re-selection counter equal to zero.
[bookmark: _Toc95749959]UE-B triggers an explicit request to UE-A once resource (re-)selection is expected to be performed by UE-B for its periodic transmission, e.g., (re-)selection counter is equal to zero for periodic transmissions.
Option 2: Case without explicitly request for coordination information
In this second option, UE-B does not request the coordination message explicitly, but UE-A sends the coordination message proactively under certain detected conditions. For instance:
· UE-A transmits the coordination message upon detecting that UE-B needs to/may perform a re-selection of its resources, e.g., due to re-selection of resources in periodic transmissions or due to a pre-emption mechanism triggered at UE-B.

The main advantage of this Option 2 is that there is no extra delay due to not having a request for the coordination message, but UE-A sends the coordination message upon detecting the re-selection/pre-emption situation, i.e., a situation where collisions are prone to happen. 
[bookmark: _Toc95749960]UE-A transmits a coordination message if it detects a resource re-selection is to be performed by UE-B (e.g., Prsvp changes its value to zero).
Moreover, in the last RAN1#107-bis-e meeting the following was agreed with several open issues with respect to the conditions when the different casting types for the inter-UE coordination message is supported when a condition other than explicit request reception is fulfilled.
	Working Assumption
[bookmark: _Hlk95325645]For Scheme 1, following cast type(s) are supported for inter-UE coordination information transmission triggered by a condition other than explicit request reception
· Groupcast/Broadcast for non-preferred resource set, FFS for preferred resource set
· FFS: Under which conditions groupcast/broadcast can be supported
· Unicast
· FFS: Under which conditions unicast can be supported




In our view, groupcast/broadcast of the inter-UE coordination message should not be supported for the case of preferred resources since the set of resources to be used by each of the UEs being part of the group or involved in the broadcast communication is likely different, and therefore, the information in the inter-UE coordination message cannot be tailored for each of the recipients of the inter-UE coordination message. Therefore, the transmission of inter-UE coordination information in a groupcast/broadcast manner will overload the system with its signalling without providing any considerable benefit to the receiving UEs.
[bookmark: _Toc95749961]Do not support the transmission of preferred resource set for groupcast/broadcast for inter-UE coordination scheme 1.
For the case of non-preferred resources set, the previous issue is not so relevant since the resources which are included in the inter-UE coordination message, i.e., the busy resources, are common to all the recipients of the inter-UE coordination message. However, in order to avoid having a problem of congestion due to the high signalling that can be introduced if groupcast and broadcast are supported, we propose that only when the distance between the UE-A(s) and UE-B involved in the inter-UE coordination mechanism is below a certain threshold, the inter-UE coordination message can be transmitted in groupcast/broadcast manner.
[bookmark: _Toc95749962]The groupcast/broadcast transmission of non-preferred resources is supported when the distance between the UE-B, i.e., receiver of the inter-UE information, and UE-A(s), i.e., the transmitters of the inter-UE information, is below a certain threshold.
2.4	UE-A behavior on transmitting the Inter-UE coordination message
RAN1 made earlier the following agreements related to the transmission of inter-UE coordination
	Agreement
For Scheme 1, when the inter-UE coordination information transmission is triggered by UE-B’s explicit request,  
· Starting/Ending time locations of resource selection window is provided by UE-B’s explicit request
· Starting/Ending time locations of resource selection window is a form of combination of DFN index and slot index

Agreement
For determining preferred resource set in Scheme 1, when inter-UE coordination information transmission is triggered by a condition other than explicit request reception, 
· Values of following parameters are (pre)configured for a resource pool. If there is no (pre)configuration, UE-A determines by its implementation the values of the following parameters
· prio_TX
· L_subCH
· P_rsvp_TX
· UE-A determines by its implementation values of following parameters 
· n+T_1, n+T_2
· FFS: Whether/how to support (pre)configuration of n+T_1 and n+T_2
· Note that it is up to RAN2 decision whether/how the values of these parameters are provided by PC5-RRC signaling from UE-B to UE-A and UE-A uses the received information to determine the preferred resource set



Related to this topic, RAN has down-prioritized support of inter-UE coordination with SL DRX, as discussed in our contribution [1]:
	1: 	Inter-UE coordination (IUC) issues (on which) RAN2 mainly relies on RAN1:
· HARQ retransmission number for inter-UE coordination information
· Information and length of information of IUC MAC CE. The information indicated in RAN1 LS should be taken into account as baseline.
· UE-B procedure (e.g. final selection of resources) to the (non-)preferred resource set in IUC
· Scheme 2 inter-UE coordination design
· Condition for the UE-A to transmit IUC
· Signaling design and trigger conditions for the request from UE-B to UE-A
· Cast types (UC/GC/BC) of inter-UE coordination
· Transmission of inter-UE coordination MAC CE on dedicated resource
· L1 parameters/configurations for IUC in Uu RRC (including L1 configurations per resource pool)
· Whether UE-A can be in mode1 or mode2 (interested companies are invited to raise/discuss the issue directly in RAN1)

2.	IUC issues (on which) RAN2 starts discussion:
· LCP for inter-UE coordination MAC CE, support for standalone inter-UE coordination MAC CE/multiplex MAC CE and MAC SDU in a MAC PDU
· Timer to handle latency bound for inter-UE coordination
· Priority value/priority order of inter-UE coordination MAC CE. RAN1 progress can be taken into account in phase-2 discussion.
· HARQ feedback option of inter-UE coordination MAC CE

3. 	IUC in SL DRX is deprioritized in Rel-17 from RAN2 point of view


On this agreement made by RAN2, our view is that RAN1 should not do any work on SL DRX and inter-UE coordination either. However, it is necessary to ensure that they cannot be used jointly as these two features are configured independently. The reason is that whether inter-UE coordination may be used or not is configured at pool level; on the other hand, whether SL DRX is used is often configured at UE level (e.g., a unicast pair, etc.). In addition, transmission of inter-UE coordination information may be requested by third UEs, unaware of SL DRX configurations, etc. Thus, it is simply not possible to avoid this case by means of proper configuration.
Regarding the agreements above, two different procedures have been agreed in order to decide the resource selection window for the case of inter-UE coordination scheme 1: 
· For the case of transmitting an explicit request, it has been decided that a UE-B indicates in its explicit request to UE-A, the start and ending window location that should be used for the resource selection window along with the slot index.
· For the case of triggering the inter-UE coordination message based on other condition rather than an explicit request from UE-B, it has been agreed that UE-A can decide by its implementation the value of T1 and T2 and it is still open to discuss whether these values can be (pre-)configured.

In our view, it is important to consider different scenarios at UE-A and UE-B side for both the cases of explicit request and the case of triggering the inter-UE coordination message based on other condition rather than an explicit request. 
For the case of explicit request, UE-A receives the information of the resource selection window included within the explicit request transmitted by UE-B. In this case, UE-A is expected to transmit a set of resources, e.g., preferred set of resources, which are contained within the values T1 and T2 indicated by UE-B in order to align the resources. However, due to certain conditions, e.g., UE-A has not been sensing during the whole span of time indicated by T1 and T2 or sensing at all, it is possible that the information that UE-A can provide to UE-B, i.e., the set of resources, is not accurate enough or it cannot provide information at all. Therefore, we propose that if UE-A has not been sensing during at least a (pre-)defined number of slot (or ms) Smin, it does not transmit the inter-UE coordination message to UE-B at all since the information will not be useful to assist UE-B into performing the resource (re-)selection for its own transmission.
[bookmark: _Toc95749963]For the case of explicit request, if UE-A has not been sensing during at least a (pre-)defined number of slot (or ms) Smin within the indicated resource selection window in the explicit request, it does not transmit the inter-UE coordination message to UE-B.
For the case of triggering the inter-UE coordination message based on other condition rather than an explicit request, a similar approach can be followed. In this case, there is no indication by UE-B on the resource selection window to be used – since there is no explicit request – but arguably the amount of sensing performed by UE-A is an important metric to assess the reliability of the resource set contained within the inter-UE coordination message. Therefore, we propose that if UE-A has not performed a minimum sensing time defined as Smin prior to transmitting the inter-UE coordination information, UE-A does not transmit the inter-UE coordination information to UE-B.
[bookmark: _Toc95749964]For the case of triggering the inter-UE coordination message based on other condition rather than an explicit request, if UE-A has not been sensing during at least a (pre-)defined number of slot (or ms) Smin prior to transmitting the inter-UE coordination information, it does not transmit the inter-UE coordination message to UE-B.
2.5	UE-B behavior on receiving Inter-UE coordination message for Option B
For the case of preferred set of resources in Option B, UE-B only uses the information contained in the coordination message to perform the resource selection. For this case, we have done simulations comparing the performance of Option A, when a UE performs re-evaluation/re-selection of resources and when it uses exclusively the information from the coordination message without further re-evaluation and/or reselections as shown in Figure 1. The simulation assumptions can be found in Appendix A-1.
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[bookmark: _Ref83996860]Figure 1: PRR performance of scheduled UE’s with different alternatives for inter-UE coordination scheme 1 using preferred set of resources.
As observed in Figure 1, PRR is degraded when the delay (i.e., the lapse between the time the preferred resource set is determined by UE-A and the time when this information is available at UE-B) is increased from 0 to 4 slots. This is caused by the coordination information from UE-A becoming outdated between the time it was acquired by UE-A and the time when UE-B has processed the coordination message and made it available for resource selection, potentially resulting in collision. The longer the delay, the more outdated the coordination message becomes, further degrading performance. On the other hand, in Option A, 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 A UEs, the performance is better compared to option Option B. Therefore, the results of our simulations show that using re-evaluation is critical to avoid performance degradation. In summary:
· UE-B should not discard its own sensing information.
· After receiving inter-UE coordination, UE-B should continue performing re-evaluation and pre-emption and re-selecting resources, if necessary.

[bookmark: _Toc95749976]For Scheme 1 using preferred set of resources, discarding sensing information available at UE-B (Option B) severely degrades the PRR performance.
[bookmark: _Toc95749977]For Scheme 1 using preferred set of resources, not using re-evaluation/re-selection at UE-B degrades the PRR performance.
Based on the simulation results, it is clear that relying solely on the coordination information is not the best procedure in terms or reliability. Therefore, we propose to use Option B only in the case where a UE cannot perform SL sensing, i.e., in case it does not have SL reception capabilities. For the rest of cases where the UE is capable of performing sensing, the UE must use the combination of its own sensing result and the information from the coordination message. 
[bookmark: _Toc95749965][bookmark: _Toc92803604]For scheme 1 using preferred set of resources, Option B is only used when a UE does not support sensing. 

3	Scheme 2
3.1	UE procedure for IUC conflict indication
There are some remaining issues related to the definition of PSFCH parameters. These parameters are m_CS and m_0. Based on the following agreement reached in the last RAN1#107-bis-e meeting:
	Conclusion
For Scheme 2, there is no consensus to support the indication of the following
· Condition type of a resource conflict
· Time location of a resource conflict



When it comes to m_CS, we believe that the IUC indication from all UE-As for a particular resource conflict detection should use the same resource (time, frequency and sequence). Moreover, given that the UE-B behaviour on receiving the IUC indication should be the same (i.e., performing resource (re-)selection, there is no advantage in differentiating the indication for different kind of collisions (e.g., collision with reservations from other UEs or when UE-A does not expect to perform reception). Therefore, we propose to set m_CS to zero in all the cases. 
[bookmark: _Toc95749966]m_CS is set to 0 for a resource conflict indication in all cases. 
For determining m_0, we propose to reuse Rel. 16 procedure i.e., a UE determines m_0 value from a cyclic shift pair index corresponding to a PSFCH resource index and from  using Table 16.3-1 in TS 38.312. 
[bookmark: _Toc95749967]m_0 value is determined according to NR SL Rel-16 procedure (i.e., using Table 16.3-1 in TS38.213).  
One more issue is outstanding, regarding the conflict indication by inter-UE coordination scheme 2 as indicated in the FFS of the following agreement reached in RAN1#107-bis-e 
	Agreement
For Scheme 2, 
· The PHY layer reports S_A after Step 7) of TS 38.214 Section 8.1.4 to higher layer.
· When UE-B receives a conflict indicator for resource(s) indicated by its SCI,
· PHY layer at UE-B reports resources overlapping with the next reserved resource indicated by the corresponding UE-B’s SCI for current TB transmission to higher layer.
· If (pre)configured, the PHY layer reports resources in a slot including the next reserved resource indicated by the corresponding UE-B’s SCI for current TB transmission to higher layer.
· Higher layer at UE-B re-selects the resource(s) indicated by the conflict indicator among the S_A excluding the reported resources.
· FFS: Whether/How the conflict in periodic transmission is indicated by UE-A and handled by UE-B



In our view, based on the conclusions reached where there is no support to indicate different types of conflicts in inter-UE coordination scheme 2 and based on the agreed UE behaviour upon receiving the conflict indicator, i.e., the UE receiving the conflict indication will perform resource re-selection regardless of the condition that trigger it, there is no need to consider any specific indication by UE-A or any specific behaviour by UE-B when the conflict indication is triggered by a conflict in periodic transmissions. Therefore, we propose to keep the indication as agreed in last meeting and not pursue further any extra indication.
[bookmark: _Toc95749968]There is no additional indication/signalling or specific UE-B behaviour for a conflict in periodic transmission for inter-UE coordination scheme 2.
3.2	UE-B behavior on the reception of IUC indication
In RAN1#106-e, the following agreement was made for the action taken by the UE-B on the reception of IUC indication in Scheme 2. 
	Agreement
In scheme 2, the following UE-B’s behavior in its resource (re)selection is supported when it receives inter-UE coordination information from UE-A:
· UE-B can determine resource(s) to be re-selected based on the received coordination information
· UE-B can reselect resource(s) reserved for its transmission when expected/potential resource conflict on the resource(s) is indicated
· FFS: Other details (if any) 



According to the above agreement, UE-B triggers reselection of the resources upon receiving an inter-UE coordination message for Scheme 2. However, it could be the case that upon receiving the coordination message, UE-B cannot reliably re-select resources to perform its transmission, e.g., if the arrival of the coordination message is too close to the PDB not allowing for a minimum resource selection window.  Therefore, we propose that upon receiving the resource coordination message – in the case where UE-B cannot re-select resources after receiving the IUC in scheme 2 – it does not trigger reselection.
[bookmark: _Toc95749969]UE-B does not perform (re-)selection of resources due to Scheme 2 inter-UE coordination if the remaining PDB is below a (pre-)configured threshold. 
3.3	UE-B behavior on the reception of IUC indication
In the last RAN1 meeting, it was agreed to support by pre-configuration whether the UE scheduling a conflict TB can be UE-B or not, as follows:
	Working Assumption
For Scheme 2, (pre)configuration is supported to enable or disable that 1 LSB of reserved bits of a SCI format 1-A is used to indicate of whether UE scheduling a conflict TB can be UE-B or not.
· FFS: UE-A's behavior for the case when at least one of UEs scheduling conflicting TBs is not capable of receiving the conflict indication



In our view, the pre-configuration shall enable this mechanism, i.e., indication in the SCI format 1-A on whether the UE scheduling the conflicting TB is UE-B, and in case this is disabled (or no pre-configuration is defined), the UE scheduling a conflicting TB is always UE-B. Therefore, we propose to confirm the working assumption with the clarification mentioned above in order to enable scheme 2.
[bookmark: _Toc95749970]Confirm the working assumption with the clarification that in case the pre-configuration is disabled or no pre-configuration is defined, the UE scheduling a conflicting TB is always UE-B.
Regarding the FFS in the working assumption, our view is that inter-UE coordination is an additional feature that is deployed on top of an existing framework. If, for some reason, a UE cannot receive the indication, there is no further impact (compared to Rel-16). It is also unclear how a UE-A would identify the situation. Therefore, we do not see the need to study this further.
[bookmark: _Toc95749971]No specific behavior is introduced for the case when at least one of UEs scheduling conflicting TBs is not capable of receiving the conflict indication
[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. Moreover, it was agreed in the power saving agenda that the re-evaluation and pre-emption checking can be triggered by the inter-UE coordination scheme 2 regardless of the UE operation.
	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)

From the power saving agenda:
	Conclusion:
No additional triggering enhancement on top of existing Rel-16 mechanism in re-evaluation and pre-emption checking for partial sensing UEs in Rel-17, including enabling / disabling re-evaluation by (pre-)configuration.


· This does not restrict the triggering of re-evaluation and pre-emption checking due to inter-UE coordination message in scheme 2 (if agreed).



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 A where UE-B combines the information from the coordination message along with its own sensing information. Since we are discussing non-sensing UEs, Option A is not relevant since there is no sensing information gathered by UE-B. In the case of Option B 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: _Toc95749978]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. The simulation assumptions can be found in Appendix A-2.
· 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)
· 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.
Figure 2 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 2: PRR comparison for full-sensing and non-sensing UEs with and without Inter-UE coordination
[bookmark: _Toc95749979]Inter-UE coordination Scheme 2 is beneficial in the presence of UEs that do not perform sensing by themselves.
[bookmark: _Toc95749972]Non-sensing UEs support inter-UE coordination using Scheme 2.
For the case where a UE is capable of performing sensing but performs random resource selection mechanism, i.e., there is no sensing for the initial reservation of resources, we propose based on the simulation results the following procedure:
· UE-B that performs random resource selection, i.e., no sensing, received the coordination message from UE-A which is the intended receiver of the transmission.
· UE-B perform resource exclusion at the time of receiving the coordination message based only on the information from UE-A and creates a set of resources S_A1.
· Upon creating a set of candidate resources based only on the coordination information from UE-A, UE-B performs re-evaluation/re-selection of the set of resources which results in a candidate set of resources composed of a subset of the resources in S_A1, i.e., S_A2  S_A1.
· In case the transmission is not successful, i.e., a HARQ-NACK is received for the transmission based only on the coordination message, UE-B performs sensing for the re-transmission, i.e., it creates the candidate set of resources based on its own information and coordination message from UE-A.

[bookmark: _Toc95749973]A UE capable of sensing triggers re-evaluation/pre-emption procedure after receiving a set of resources within the scheme 1 Inter-UE coordination framework for both Option A and Option B if supported. 
[bookmark: _Toc95749974]For a UE capable of sensing operating under Option B if the initial transmission based only on the coordination information is not successful, e.g., received HARQ-NACK, the UE performs sensing for resource selection for the re-transmission. 

5	Conclusion
In the previous sections we made the following observations: 
Observation 1	The default mechanism for inter-UE coordination scheme 1 is to use the MAC CE signalling as container for the coordination message.
Observation 2	For Scheme 1 using preferred set of resources, discarding sensing information available at UE-B (Option B) severely degrades the PRR performance.
Observation 3	For Scheme 1 using preferred set of resources, not using re-evaluation/re-selection at UE-B degrades the PRR performance.
Observation 4	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 5	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	Confirm the value of N = 3 for the agreement regarding the container of the inter-UE coordination information for scheme 1.
Proposal 2	The design of the MAC CE message as IUC container for scheme 1 is left up to RAN2.
Proposal 3	The format SCI 2-C includes the fields in the SCI format 2-A as defined in NR SL Rel-16 and the N combinations of TRI, FRIV and resource reservation period.
Proposal 4	Confirm the working assumption for Alt.1 for the container of the explicit request from UE-B to UE-A.
Proposal 5	The transmissions of inter-UE coordination information and explicit request follow a similar procedure as the reporting of SL-CSI in NR Rel-16 when transmitted as standalone messages.
Proposal 6	UE-B triggers an explicit request to UE-A once resource (re-)selection is expected to be performed by UE-B for its periodic transmission, e.g., (re-)selection counter is equal to zero for periodic transmissions.
Proposal 7	UE-A transmits a coordination message if it detects a resource re-selection is to be performed by UE-B (e.g., Prsvp changes its value to zero).
Proposal 8	Do not support the transmission of preferred resource set for groupcast/broadcast for inter-UE coordination scheme 1.
Proposal 9	The groupcast/broadcast transmission of non-preferred resources is supported when the distance between the UE-A(s), i.e., receivers of the inter-UE information, and UE-B, i.e., the transmitter of the inter-UE information, is below a certain threshold.
Proposal 10	For the case of explicit request, if UE-A has not been sensing during at least a (pre-)defined number of slot (or ms) Smin within the indicated resource selection window in the explicit request, it does not transmit the inter-UE coordination message to UE-B.
Proposal 11	For the case of triggering the inter-UE coordination message based on other condition rather than an explicit request, if UE-A has not been sensing during at least a (pre-)defined number of slot (or ms) Smin prior to transmitting the inter-UE coordination information, it does not transmit the inter-UE coordination message to UE-B.
Proposal 12	For scheme 1 using preferred set of resources, Option B is only used when a UE does not support sensing.
Proposal 13	m_CS is set to 0 for a resource conflict indication in all cases.
Proposal 14	m_0 value is determined according to NR SL Rel-16 procedure (i.e., using Table 16.3-1 in TS38.213).
Proposal 15	There is no additional indication/signalling or specific UE-B behaviour for a conflict in periodic transmission for inter-UE coordination scheme 2.
Proposal 16	UE-B does not perform (re-)selection of resources due to Scheme 2 inter-UE coordination if the remaining PDB is below a (pre-)configured threshold.
Proposal 17	Confirm the working assumption with the clarification that in case the pre-configuration is disabled or no pre-configuration is defined, the UE scheduling a conflicting TB is always UE-B.
Proposal 18	No specific behavior is introduced for the case when at least one of UEs scheduling conflicting TBs is not capable of receiving the conflict indication
Proposal 19	Non-sensing UEs support inter-UE coordination using Scheme 2.
Proposal 20	A UE capable of sensing triggers re-evaluation/pre-emption procedure after receiving a set of resources within the scheme 1 Inter-UE coordination framework for both Option A and Option B if supported.
Proposal 21	For a UE capable of sensing operating under Option B if the initial transmission based only on the coordination information is not successful, e.g., received HARQ-NACK, the UE performs sensing for resource selection for the re-transmission.
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A-1	Analysis of Option A and Option B for Scheme 1
Table 1 contains the different simulations assumptions used for generating the results comparing Option A and Option B for Scheme 1. Other assumptions and models follow TR 37.885 and TR 38.885.
[bookmark: _Ref71622759]Table 1: 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 Inter-UE coordination and power saving UEs
Table 2 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 2: 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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