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[bookmark: _Hlk47602131]Introduction
RAN1 identified the following remaining open issues for Mode 2 inter-UE coordination reliability enhancements [1]:
· Physical layer aspects on solution(s) on enhancement(s) in mode 2 for enhanced reliability and reduced latency including
· Scheme 1
· Finalization of contents and containers of UE-A’s inter-UE coordination information and UE-B’s explicit request, including determination of destination UE(s) for UE-A’s inter-UE coordination information and UE-B’s explicit request
· Finalization of behaviour of UE-B receiving resource set(s) from UE-A(s)
· Finalization of when and with which information UE-A generates and/or transmits an inter-UE coordination information, including triggering based on condition(s) other than an explicit request
· Finalization of when UE-B generates and/or transmits an explicit request
· Finalization of resource selection and/or multiplexing with sidelink transmissions for UE-A’s inter-UE coordination information and UE-B’s explicit request
· Finalization of prioritization of inter-UE coordination information and explicit request
· Combination of preferred/non-preferred resources with explicit request/condition triggers
· Scheme 2
· Finalization of determination of PSFCH resource/index for conflict indication
· Finalization of behaviour of UE-B receiving a conflict indication from UE-A
· Finalization of prioritization of conflict indication
· Finalization of how to determine UE-B among UEs scheduling conflicting TBs, including whether/how to handle, or differently handle, the case when at least one of UEs scheduling conflicting TBs doesn’t support Scheme 2

In this contribution, we discuss those open issues and provide proposals to address them.
[bookmark: _Ref71573352]General Issues in Scheme 1 
We discuss in this sections the following two essential issues for Scheme 1:
1. How to indicate the slot offsets to signal the set of resources in IUC message.
2. How to set sensing and resource selection parameters to select resource(s) to send IUC messages.
3. Details on SCI-2 signal design.
Regarding signalling of the set of resources in IUC. RAN1 has made the following working assumption.
Working Assumption
First resource location of each TRIV is a slot offset with respect to a reference slot
· The slot offset is the number of logical slots from the reference slot
· The value range of slot offsets is from 0 to maximum value that is (pre)configurable up to [256]
· FFS: The detailed value range including granularity
· Slot offset for each TRIV to indicate the set of resources is separately indicated by inter-UE coordination information
· For the reference slot, 
· The reference slot is the slot indicated by the inter-UE coordination information in a form of combination of DFN index and slot index

Where some details in the range of slot offsets are still left open or to be confirmed.
The motivation for using TRIV to indicate the set of resources is to leverage the existing spec framework of R16 NR SL. According to subclause 8.1.5 of TS 38.214
The set of slots and resource blocks for PSSCH transmission is determined by the resource used for the PSCCH transmission containing the associated SCI format 1-A, and fields 'Frequency resource assignment', 'Time resource assignment' of the associated SCI format 1-A as described below.
'Time resource assignment' carries logical slot offset indication of N = 1 or 2 actual resources when sl-MaxNumPerReserve is 2, and N = 1 or 2 or 3 actual resources when sl_MaxNumPerReserve is 3, in a form of time RIV (TRIV) field which is determined as follows:
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where the first resource is in the slot where SCI format 1-A was received, and  denotes i-th resource time offset in logical slots of a resource pool with respect to the first resource where for N = 2, ; and for N = 3, , .

Following this formular, we can have a few examples:
1. The UE wants to indicate 1 resource at slot 5: slot offset needs to be 5, TRIV = 0.
2. The UE wants to indicate 1 resource at slot 47: slot offset needs to be 47, TRIV = 0.
3. The UE wants to indicate 2 resources at slot 5, 15: slot offset needs to be 5, TRIV = 10.
4. The UE wants to indicate 2 resources at slot 47, 57: slot offset needs to be 47, TRIV = 10.
5. The UE wants to indicate 3 resources at slot 5, 15, 30: slot offset needs to be 5, TRIV = 461.
6. The UE wants to indicate 3 resources at slot 47, 57, 72: slot offset needs to be 47, TRIV = 461.
7. The UE wants to indicate 3 resources at slot 5, 15, 35: slot offset needs to be 5, TRIV = 382.
8. The UE wants to indicate 3 resources at slot 47, 57, 77: slot offset needs to be 47, TRIV = 382.
One key observation from the above examples is that the slot offset has to match exactly the first resource of the subset of up to 3 resources to be indicated in a TRIV and such resource can be anywhere compared to the reference slot; the granularity of the slot offset needs to be 1 if R16 procedure are to be reused as is.
The maximum range of the slot offset has to be able to cover all possible resource to be included in IUC messages. For the case of non-preferred resource, UE A needs to be able to include in the set of resources any non-preferred resource that is reserved before the transmission of IUC (except for UE processing timeline). As an example, IUC may be sent in slot 100, UE may receive a non-preferred resource reservation at slot 98 that points to a future reserved resource at slot 2098 (e.g., P_rsvp = 1000 millisecond, 30kHz SCS). The maximum range has to be at least 1998 slots for 30 kHz SCS since the reference slot is up to UE A implementation and can be as small as 100. We can generalize that logic and conclude that the maximum range can be , where is the maximum reservation periodicity configured in the pool. Given that message size is not the most critical concern when IUC is conveyed by MAC CE, such approach can be applied at least in that case.
When SCI-2 is used as a container, it’s mostly for small, time critical information. In such cases, the set of resources would be much closer to the reference point and IUC transmission time. Hence, the maximum range of slot offset can be smaller to save signalling bits. So, we think it is reasonable to use 32 or 64 slots as the maximum range for the slot offset in SCI-2. 
[bookmark: _Toc95724230]Proposal 1. The granularity for slot offset values is 1 slot.
[bookmark: _Toc95724231]Proposal 2. When MAC CE is used as the container of IUC, the maximum configurable value of slot offset range is , where is the maximum reservation periodicity configured in the pool.
[bookmark: _Toc95724232]Proposal 3. When SCI-2 is used as the container of IUC, the maximum configurable value of slot offset range is 32 slots.
Agreement
· For sidelink transmission carrying inter-UE coordination information in Scheme 1, 
· UE-A performs its resource (re)selection according to the same procedure in TS 38.214 Section 8.1.4 to transmit the inter-UE coordination information to UE-B.
· For sidelink transmission carrying request in Scheme 1, 
· UE-B performs its resource (re)selection according to the same procedure in TS 38.214 Section 8.1.4 to transmit the request for the inter-UE coordination information to UE-A if UE-B performs sensing/resource exclusion. Otherwise, at least UE-B can perform random selection
· Note: RAN1 does not pursue specific enhancement of Rel-17 resource (re)selection for the transmission of inter-UE coordination information and its request.

Regarding how a UE selects resource to transmit IUC message, when it is not multiplexed with data. While the agreement above clearly states that normal sensing resource selection procedure will be used, it does not specify how the UE will pick the parameters to be used for sensing mechanism. Referring to Section 8.1.4 of TS 38.214, the parameters needed for sensing are.
-	the resource pool from which the resources are to be reported;
-	L1 priority, ;
-	the remaining packet delay budget;
-	the number of sub-channels to be used for the PSSCH/PSCCH transmission in a slot, ;
The additional parameters needed for resource selection are the maximum number of retransmission and whether ACK-NACK feedback is enabled or not.
Since RAN1 has made agreements on how to set the resource pool and L1 priority, we discuss how to set the rest. 
For remaining packet delay budget, IUC requires very tight delay, so it is reasonable to assume a very small number for this, may be in an order of few slots (including the case of 1 slot). However, this would come at a cost of increasing collisions with other data transmissions due to applying more 3dB boosting steps of the RSRP threshold. To help balance this, we can set the number of subchannels to 1. Firstly, the payload of IUC is relatively small, so even with 1 subchannel, the MCS is low enough to ensure good reception. Secondly, gaps in spectrum will naturally appear due to the distributed nature of Mode 2 resource allocation; setting number of subchannel to 1 will help IUC better exploit those otherwise unused spectrum gaps.
As for the parameter needed for resource selection procedure, due to delay sensitive nature of IUC, we do not see the value of enabling HARQ retransmission of stand-alone IUCs. The number of required resources can be set to 1. On the other hand, there may be some value in sending ACK-NACK, so that UE A can resend a new IUC to UE-B. In such case, ACK-NACK reporting can be turn on/off based on UE implementation. This will not have any impact on resource selection window if the number of required resources is 1.
[bookmark: _Toc95724233]Proposal 4: Remaining delay budget of IUC messages not multiplexed with data is up to [8] slots.
[bookmark: _Toc95724234]Proposal 5: The number of sub channel for IUC messages not multiplexed with data is 1.
[bookmark: _Toc95724235]Proposal 6: Number of retransmissions for IUC messages not multiplexed with data is 1.
[bookmark: _Toc95724236]Proposal 7: It is up to UE implementation to turn on/off ACK-NACK feedback for IUC messages not multiplexed with data.
Regarding the signal design of the new SCI-2C format, two key questions need to be answered first:
1. Can SCI-2C be used when IUC is multiplexed with data?
2. For which cast types should SCI-2C be supported?
We first observe that when IUC is multiplexed with data, if SCI-2C is used, then R16 UEs cannot decode the corresponding data payload. Even for R17 UE, decoding this new SCI-2C is a capability. So, using SCI-2C for the case IUC multiplexed with data would create a lot of inter-operability and backward-compatibility issues. With that observation, the only remaining question is what cast type should SCI-2C support. Since the key advantage of SCI-2C is faster processing time, it is most useful to indicate the set of preferred resource. In such cases, it is sufficient to support only unicast between UE-A and UE-B.
[bookmark: _Toc95724224]Observation 1: Using SCI-2C when IUC is multiplexed with data will cause inter-operability and backward compatibility issues.
[bookmark: _Ref83998486][bookmark: _Toc95724237]Proposal 8: SCI-2C is not used when IUC is multiplexed with other data.
[bookmark: _Toc95724238]Proposal 9: SCI-2C only need to support the case when IUC is unicast and not multiplexed with data.
Scheme 1 with Preferred-Resource Indication
In this section, we focus on inter-UE coordination signaling under Scheme 1 and with preferred resources indicated to a SL UE. In particular, we assume that a SL UE itself has chosen not to perform sensing; instead, the set of resources for transmission are received from another UE. We compare the performance of three different schemes: (1) Mode 2 RA based on NR Rel. 16, (2) Rx-only sensing, and (3) enhanced Rx-only sensing. Considering systems using primarily unicast communication, we draw the following conclusions: 
· By only performing sensing at the Rx UE, i.e., under (2), performance gains as compared to Rel. 16 approach can be realized. This has the added benefit of reducing power consumption of the UE not performing sensing.
· With the additional enhancements introduced under (3), significant gains as compared to the baseline and to Rx-only sensing, (1) and (2) in the above, can be achieved. 

We first note that sharing of preferred resources might not be beneficial to broadcast or groupcast transmissions. The UEs are distributed and the observations on preferred resources from one UE might not be applicable at another receiver. For example, a preferred resource of one UE could cause a half-duplex conflict at another.
[bookmark: _Toc95724225]Observation 2: Sharing of preferred resources might not be as beneficial to broadcast or groupcast communications as other coordination schemes and information.
[bookmark: _Toc95724239]Proposal 10: Support Scheme 1 indicating preferred set of resources only for unicast communications between UE-B and UE-A.
In a previous RAN1 meeting, it was agreed that for Scheme 1 indicating the preferred set of resources, the inter-UE coordination information transmission by UE A is triggered based on an explicit request from UE B. In our view, the request could be sent semi-statically; in particular, during the PC5 link setup for unicast communication, considering the capability of the UEs, a UE B could request to receive inter-UE coordination information indicating the set of preferred resources from the peer UE A. Then, PC5 link setup would become a trigger for UE B to transmit the explicit request to UE-A.
[bookmark: _Toc95724240]Proposal 11: For Scheme 1 indicating the set of preferred resources, a UE B requests for receiving inter-UE coordination information from UE A during their PC5 link setup via PC5 RRC signaling.
   Rx-Only Sensing 
Consider the case that a UE B and a UE A have established a unicast link; UE A identifies the set of potential resources for transmission on behalf of UE B, i.e., UE B itself has chosen not to performing sensing. Once the set is determined, it is indicated to a UE B via inter-UE coordination signaling. To transmit the inter-UE coordination message, one of the two approaches can be considered: (1) UE A transmits the message via Mode 2 RA with sensing and resource selection/reservation, or (2) in a given resource pool, a set of resources is set aside for the purpose of inter-UE coordination. 
Once the set of available resources are indicated to UE B, the UE B performs resource selection from the set of indicated resources, i.e., chooses one, a subset or all of them for its (re-)transmission. In addition, as the inter-UE coordination may be transmitted by UE A periodically, a resource that has been indicated as available before may be indicated as unavailable later when UE A collects updated sensing information. Based on the updated information from UE A, the UE B could perform re-evaluation and pre-emption. 
[bookmark: _Toc95724226]Observation 3: Under scheme 1 with Rx-only sensing, only the receiver UE performs sensing. The candidate set of resources is indicated to the SL Tx UE via inter-UE coordination signaling. The SL Tx UE then chooses the resources from the indicated set for its transmission. 
[bookmark: _Toc95724227]Observation 4: Upon reception of an updated inter-UE coordination, the SL Tx UE should perform re-evaluation or pre-emption checks, i.e., an updated inter-UE coordination message may override the earlier ones due to acquisition of updated sensing information at the Rx UE. 
Another enhancement that can bring tangible benefits to scheme 1 with preferred resource indication is postponing and time mask. Consider again the unicast pair of UE A and UE B. Let us assume that the UE A periodically transmits coordination messages to the UE B. When the resource selection is triggered at UE B, it can either reuse the information received in the past reporting occasion or wait for the next reporting occasion to acquire up-to-date information. We observed that in cases where the periodicity of reporting is relatively smaller than the packet PDB, it is beneficial to postpone the resource selection until the immediately next available reporting occasion. Further, the resources for UE B’s transmission can either be chosen randomly or they can be selected such that they are distributed across as many coordination signaling periods as possible. Selecting resources for transmission based on the latter approach enables receiving more up-to-date coordination information, thereby leading to a larger likelihood of packet reception. 
[bookmark: _Toc95724241]Proposal 12: To improve the performance of scheme 1 with preferred resource signaling, inter-UE coordination postponing and time mask for resource selection at UE B should be specified. 
In a previous RAN1 meeting, the following two options agreed to be supported for scheme 1:
Agreement:
In scheme 1, at least following UE-B’s behavior in its resource (re-)selection is supported when it receives inter-UE coordination information from UE-A:
· For preferred resource set, the following two options are supported:
· Option A): 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
· UE-B uses in its resource (re-)selection, resource(s) belonging to the preferred resource set in combination with its own sensing result
· UE-B uses in its resource (re-)selection, resource(s) not belonging to the preferred resource set when condition(s) are met
· FFS: Details of condition(s)
· This option is supported when UE-B performs sensing/resource exclusion
· FFS: Other details (if any) 
· Option B): UE-B’s resource(s) to be used for its transmission resource (re-)selection is based only on the received coordination information
· UE-B uses in its resource (re-)selection, resource(s) belonging to the preferred resource set
· This option is supported at least when UE-B does not support sensing/resource exclusion
· FFS: Whether the support is conditional or UE capability
· FFS: Other details (if any)
· FFS: Other option(s), and other details (if any)

As our evaluation results in Section 3.2 show, for unicast communication, combining the inter-UE coordination information received from UE A with the sensing results obtained by a UE B itself degrades system performance under different loading scenarios. This is since, as a receiver, a UE A is in the best position to identify a set of available resources for reception; the additional sensing by a UE B could lead to identifying some resources as unavailable which can, in fact, be used for a successful transmission to a UE A. This will lead to degrading system resource efficiency and therefore PRR performance. 

[bookmark: _Toc95724228]Observation 5: Combining inter-UE coordination information with the sensing results of a UE B degrades system performance as compared to relying solely on the identified set of preferred resources by UE A. 
[bookmark: _Toc95724242]Proposal 13: RAN1 should deprioritize the work on Option A of scheme 1 with preferred resource indication since it degrades system performance.  
Finally, RAN1 is discussing whether the support of Option B is conditional or should be based on a UE capability. In our view, defining such a UE capability is not reasonable. First, a UE B should be able to receive other channels to be able to setup a unicast link. It should also be able to receive the inter-UE coordination information from a UE A. Such a UE can therefore receive PSCCH/PSSCH when needed. However, when it is being helped by another UE, it may choose to not perform sensing. Second, defining such a capability means that a UE cannot communicate over SL at all in the absence of a helping UE A, which in our view, is not desirable.
[bookmark: _Toc95724243]Proposal 14: Under scheme 1 with preferred set of resources, the support of Option B, i.e., solely relying on the inter-UE coordination information from a UE A, is not based on a UE B’s sensing capability.
[bookmark: _Ref95727667]   Evaluation Results for non-V2X Unicast Communication  
In this section, we investigate the performance gains that can be obtained in non-V2X scenarios, for example commercial use cases, where Scheme 1 with preferred resources is used for unicast communication sessions. The evaluation assumptions are summarized in the Appendix B. 
First, the following points should be considered: 
· Since the Rx-only scheme is suitable for consumer and public safety use cases where the UEs may establish unicast communication between themselves, the supported distance as a performance metric is less relevant. Instead, the coupling loss that the link between the UEs can maintain should be considered. Hence, we present our results with coupling loss as the performance metric for evaluations. 
· In the evaluations, the processing timelines for generating the coordination message at UE A and for decoding the message at UE B are not considered. 
· In the evaluations, the possible failure in decoding coordination messages is not considered.  
We first provide our evaluation results regarding the discussion where UE B has its own sensing information as well as the IUC message received from UE A, which is the intended receiver UE in our unicast communication scenario. The question is whether UE B should use either the provided resources by UE A or combine it with its own sensing by means of a simple logical AND operation. For this purpose, we consider a case where the UE B applies a logical AND operation on the sensing results of each one of the potential resources. Therefore, any given resource under consideration is available only when both UE B and UE A declare it as available; otherwise, it is determined by UE B as unavailable. We are comparing the PRR obtained from this scheme as compared to those from the Tx-only scheme and the Rx-only scheme. 
For the high-intensity traffic scenarios (network load is high), there are too few available sidelink resources from the point of view of both UE A and UE B. Therefore, by combining the sensing results, one should expect that most of the resources will be marked as unavailable, which leads to a further decrease in the number of available resources and delaying of the transmissions further towards the end of the packet delay budget. This, in turn, would trigger a more constrained set of (re)-transmissions with limited resource availability and incurs performance loss. On the other hand, when the traffic intensity is low, one may expect that UE B may correct some of the misdetections in the received IUC message (e.g., due to a collision during UE A’s sensing of the reservations) and avoid creating interference that would damage the already reserved transmissions of other Tx UEs nearby. It is crucial that we identify whether the advantages of AND-combining would overcome the effects of the related disadvantages by means of system level evaluations. Figures 4 and 5 show the PRR performance curves of three schemes under two different traffic intensity levels that are set as a function of the size of the packets generated by 252 TX UEs in the network.
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Figure 1: Comparison of combining the sensing results with the schemes where the sensing results of either UE B or UE A is utilized when the traffic intensity is high.
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Figure 2: Comparison of combining the sensing results with the schemes where the sensing results of either UE B or UE A is utilized when the traffic intensity is low.
In Figure 4, we observe that using a logical AND combination of the resource availability information leads to an inferior performance (lower supported MCL values) with respect to even the scheme in which only Tx UE is sensing the resources, for any PRR requirement higher than 0.94. For PRR < 0.94, we still cannot observe a considerable gain with respect to the Tx-only scheme. Using the same figure, one can clearly identify that sensing only on the Rx UE side is superior to the other two techniques over the whole PRR region of interest. 
With reduced packet sizes, the network load decreases; the results are captured in Figure 5. The AND-combining scheme is a better choice than the Tx-only sensing scheme and shows up to 3 dB gain over the PRR values of interest. However, the Rx-only scheme still outperforms both other schemes. 
[bookmark: _Toc95724229]Observation 6: For non-V2X unicast communications, sensing only at UE A and reporting the IUC message of preferred resources to UE B (Rx-only scheme) outperforms the schemes in which UE B either uses its own sensing results (Tx-only scheme) or combines its sensing results with those in the received IUC message through logical AND operation (AND-combining scheme) for a wide variety of traffic intensity levels/network loads.
Next, we compare the performance of the following schemes:
· Scheme1: Tx-only (Rel. 16 Mode 2 resource allocation) 
· Scheme 2: Rx-only w/o enhancements (For this scenario, dedicated resources for inter-UE coordination signaling without staggering are considered.) 
· Scheme 3: Rx-only with mask (This is similar to scheme 2; in addition, a time mask for selecting the initial resource within the first 15 slots after reception of the inter-UE coordination message is considered.) 
The simulation results for a lightly-loaded and a heavily-loaded system are illustrated in Figure 3 and Figure 4, respectively.
[image: ]
[bookmark: _Ref95727899]Figure 3: Performance comparison for Tx-only scheme, Rx-only scheme w/o enhancements, and Rx-only scheme with time mask in a lightly-loaded system.
[image: ]
[bookmark: _Ref95727912]Figure 4: Performance comparison for Tx-only scheme, Rx-only scheme w/o enhancements, and Rx-only scheme with time mask in a heavily-loaded system.
As can be seen from the results in Figure 3 and Figure 4, the Rx-only sensing with dedicated resources for inter-UE coordination signaling significantly outperforms the Rel. 16 Mode 2 resource allocation in both the lightly-loaded and heavily-loaded systems. Further, additional gains can be realized by introducing a simple time mask to select only the initial resource as early as possible. As expected, the gains are more significant in a heavily-loaded system and for large PRR requirements. As an example, in a heavily-loaded system evaluated in Figure 4, the RX-only scheme with a simple time mask outperforms the Rx-only scheme without other enhancements by 10dB at PRR level of 99%. 
[bookmark: _Ref68613271][bookmark: _Ref83998487][bookmark: _Ref71573374]Scheme 1 with Non-preferred Resource Indication
The current condition 1-B-2 makes no distinction between the case where UE-A is transmitting NR SL, or when it is transmitting on another RAT. The case of transmitting on another RAT may lead to quite significant extra specification work, so it can be considered after the case of transmitting NR SL.
For the case of transmitting NR SL, a key observation for condition 1-B-2 is that most of the half duplex loss happens at the initial transmission. The simulation result we submitted last meeting clearly shows this point. 
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[bookmark: _Ref84006027]Figure 5: Effectiveness of Half Duplex Avoidance Technique
For this reason, the 1-B-2 indication needs happen before the initial transmission starts. Ideally, UE-A needs to let UE-B know its resource selection change as soon as possible so that UE-B has enough time to react. So, it is natural that UE-A triggers an IUC transmission after it finished its own resource selection procedure. In this case, the IUC can contain the resources of 1-B-2 condition in the first TRIV, so UE-B can differentiate between resource(s) included due to condition 1-B-2 and resource(s) included due to condition 1-B-1. Such differentiation is needed because UE-B behavior is different in the 2 cases. One way to achieve this without changing MAC CE format is to use the first TRIV/FRIV field to indicate non-preferred resource included due to condition 1-B-2, the rest of the TRIV/FRIV fields are used to indicated resources included due to condition 1-B-1.
When IUC is multiplexed with data or when data is transmitted without multiplexed with IUC, the future resource selected for UE-A retransmission is already included in the content of SCI-1. In that case, UE-B can simply avoid the slot(s) indicated by TRIV field in UE-A SCI-1 to fulfill 1-B-2 condition. 
[bookmark: _Toc95724244]Proposal 15. When IUC is not multiplexed with data, UE-A includes resource(s) selected for its future transmission in the first TRIV/FRIV entry. UE-B applies condition 1-B-2 to the subset of slots indicated in the first TRIV entry in an IUC that is not multiplexed with data.
[bookmark: _Toc95724245]Proposal 16. When IUC is multiplexed with data or when data is transmitted without multiplexed with IUC, UE-A does not include resource(s) selected for its future transmission in the set of resources. UE-B applies condition 1-B-2 to the slots indicated in SCI-1 of UE-A transmission.
[bookmark: _Ref83998478]Scheme 2 with Expected-conflict Indication
In this section, we discuss and provide proposals to address the remaining open issues in Scheme 2.
The first question is how to handle the case where collision happened in a resource indicated by periodic reservation.
In our view, a collision in next SPS period is still a collision. If not addressed, it will cause interference and reduce network performance. Furthermore, SPS collision can also leads to persistence packet loss. For this reason, we think it is necessary to address this case in scheme 2. On the other hand, UE-B behavior in this case does not need to be any different from what has been agreed.
· Agreement:
· Alt 2-1
· 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

[bookmark: _Toc95724246]Proposal 17: UE A sends PSFCH conflict indicator to UE B if a resource conflict is detected in the next SPS period.
Another detail needs to be agreed on is the resources to send R17 PSFCH signal. Currently, there are 2 options on the table.
Option 1: R17 PSFCHs are sent of non-overlapping RBs with the R16 PSFCHs
Option 2: R17 PSFCHs are sent potentially overlapping RBs with the R16 PSFCHs using different cyclic shifts.
In our opinion, Option 2 has a lot of issues. This is the last meeting, so RAN1 should try not to introduce new RRC parameter that has RAN2 spec impact. For this reason, m_CS has to be a fixed value in order to support Option 2. If the range of m_CS used by R16 PSFCH overlaps with the range of m_CS used by R17 PSFCH, a collision will happen and there will be confusion on the receiver side.
Even in the case where the ranges of m_CS are different, R16 receiver relies on known unused m_CS to estimate noise. If some of these unused m_CS are used by R17 PSFCH, noise will be overestimated and PSFCH will be mis-detected.
For these reasons, we think that Option 1 will be a much better choice.
[bookmark: _Toc95724247]Proposal 18 For Scheme 2, 
−	m_0 for a resource conflict indication is derived in the same way as specified for HARQ-ACK information in TS 38.213 Section 16.3
−	m_CS for a resource conflict indication is 0
−	a UE expects that different PRBs are (pre)configured between for conflict indication and HARQ-ACK information
RRC Parameters
In RAN1 106-e, various agreements were made that features can be enabled or disabled by (pre-)configuration with FFS on the granularity. The inter-UE coordination schemes and their variants are independent and might be applicable to all scenarios. Therefore, we propose that Scheme 1 with preferred-resource indication, Scheme 1 with non-preferred resource indication, and Scheme 2 can be independently enabled or disabled by resource pool (pre-)configuration to match the target deployment scenario.
[bookmark: _Toc95724248]Proposal 19: Scheme 1 with preferred-resource indication, Scheme 1 with non-preferred resource indication, and Scheme 2 can be independently enabled or disabled by resource pool (pre-)configuration.
RAN1 agreed to support multiple criteria for determining the set of preferred and the set of non-preferred resources as well as a conflict. Similarly, there could be different triggers for transmitting inter-UE coordination information. These criteria and triggers are not suitable for every deployment scenario. Hence, we propose to provide (pre-)configuration flags to enable/disable them independently.
[bookmark: _Toc95724249]Proposal 20: Each condition for determining and each trigger for transmitting the preferred resource set, can be independently enabled/disabled by (pre-)configuration.

[bookmark: _Toc95724250]Proposal 21: Each condition for determining and each trigger for transmitting the non-preferred resource set, can be independently enabled/disabled by (pre-)configuration.
[bookmark: _Toc95724251]Proposal 22: Each condition for determining and each trigger for transmitting the expected-conflict indication, can be independently enabled/disabled by (pre-)configuration.

Conclusion
Observation 1: Using SCI-2C when IUC is multiplexed with data will cause inter-operability and backward compatibility issues.
Observation 2: Sharing of preferred resources might not be as beneficial to broadcast or groupcast communications as other coordination schemes and information.
Observation 3: Under scheme 1 with Rx-only sensing, only the receiver UE performs sensing. The candidate set of resources is indicated to the SL Tx UE via inter-UE coordination signaling. The SL Tx UE then chooses the resources from the indicated set for its transmission.
Observation 4: Upon reception of an updated inter-UE coordination, the SL Tx UE should perform re-evaluation or pre-emption checks, i.e., an updated inter-UE coordination message may override the earlier ones due to acquisition of updated sensing information at the Rx UE.
Observation 5: Combining inter-UE coordination information with the sensing results of a UE B degrades system performance as compared to relying solely on the identified set of preferred resources by UE A.
Observation 6: For non-V2X unicast communications, sensing only at UE A and reporting the IUC message of preferred resources to UE B (Rx-only scheme) outperforms the schemes in which UE B either uses its own sensing results (Tx-only scheme) or combines its sensing results with those in the received IUC message through logical AND operation (AND-combining scheme) for a wide variety of traffic intensity levels/network loads.

Proposal 1. The granularity for slot offset values is 1 slot.
Proposal 2. When MAC CE is used as the container of IUC, the maximum configurable value of slot offset range is , where is the maximum reservation periodicity configured in the pool.
Proposal 3. When SCI-2 is used as the container of IUC, the maximum configurable value of slot offset range is 32 slots.
Proposal 4: Remaining delay budget of IUC messages not multiplexed with data is up to [8] slots.
Proposal 5: The number of sub channel for IUC messages not multiplexed with data is 1.
Proposal 6: Number of retransmissions for IUC messages not multiplexed with data is 1.
Proposal 7: It is up to UE implementation to turn on/off ACK-NACK feedback for IUC messages not multiplexed with data.
Proposal 8: SCI-2C is not used when IUC is multiplexed with other data.
Proposal 9: SCI-2C only need to support the case when IUC is unicast and not multiplexed with data.
Proposal 10: Support Scheme 1 indicating preferred set of resources only for unicast communications between UE-B and UE-A.
Proposal 11: For Scheme 1 indicating the set of preferred resources, a UE B requests for receiving inter-UE coordination information from UE A during their PC5 link setup via PC5 RRC signaling.
Proposal 12: To improve the performance of scheme 1 with preferred resource signaling, inter-UE coordination postponing and time mask for resource selection at UE B should be specified.
Proposal 13: RAN1 should deprioritize the work on Option A of scheme 1 with preferred resource indication since it degrades system performance.
Proposal 14: Under scheme 1 with preferred set of resources, the support of Option B, i.e., solely relying on the inter-UE coordination information from a UE A, is not based on a UE B’s sensing capability.
Proposal 15. When IUC is not multiplexed with data, UE-A includes resource(s) selected for its future transmission in the first TRIV/FRIV entry. UE-B applies condition 1-B-2 to the subset of slots indicated in the first TRIV entry in an IUC that is not multiplexed with data.
Proposal 16. When IUC is multiplexed with data or when data is transmitted without multiplexed with IUC, UE-A does not include resource(s) selected for its future transmission in the set of resources. UE-B applies condition 1-B-2 to the slots indicated in SCI-1 of UE-A transmission.
Proposal 17: UE A sends PSFCH conflict indicator to UE B if a resource conflict is detected in the next SPS period.
Proposal 18 For Scheme 2,
Proposal 19: Scheme 1 with preferred-resource indication, Scheme 1 with non-preferred resource indication, and Scheme 2 can be independently enabled or disabled by resource pool (pre-)configuration.
Proposal 20: Each condition for determining and each trigger for transmitting the preferred resource set, can be independently enabled/disabled by (pre-)configuration.
Proposal 21: Each condition for determining and each trigger for transmitting the non-preferred resource set, can be independently enabled/disabled by (pre-)configuration.
Proposal 22: Each condition for determining and each trigger for transmitting the expected-conflict indication, can be independently enabled/disabled by (pre-)configuration.
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Appendix B: Evaluation Assumptions for Non-V2X 
This section provides the evaluation assumptions used for the results presented in Section 3.2.3. 
The layout and the UE drops follow the Table A.2.1.1-1 of TR 36.843 parameters and methods. We simulated a layout similar to Option 3 with decreased ISD = 200 meters to consider an interference limited scenario. All UEs are assumed to be dropped outdoors. Further, as per Table A.2.1.1-1 of TR 36.843, the UEs are each equipped with 1 TX and 2 RX antennas, the TX UEs use the fixed transmit power of 23 dBm; the noise figure is assumed to be 9 dB and the antenna gain is 3dBi.
An average number of 12 unicast sessions assumed per cell (same as on Table A.2.1.1-1 of TR 36.843). With 7 sites and 3 cells per site arrangement, we have 252 TX UEs randomly selected on the layout. All other UEs are assumed to be Rx UEs. The TX and RX roles are fixed throughout the simulation for a single drop. The results are averaged over 10 drops. 
For each TX UE, a unique RX UE is identified; the peer RX UE is remained fixed throughout the simulation for a single drop. The association rule is based on the average RSRP level for the link from TX UE to RX UE. The threshold for association is based on coupling loss and taken as 107dB. 
For both periodic and aperiodic traffic, the packet PDB is 30ms. For periodic traffic, the packet arrival time is once every 30ms. For aperiodic traffic, the minimum inter-packet arrival time is 10ms with mean arrival time of 30ms (
Other assumptions are captured in the table below.

Table 1: Evaluation assumptions for non-V2X use cases
	Layout
	7-site hexagonal
	3 cells per site with wraparound

	Number of all UEs
	672
	All outdoor

	Number of Tx UEs
	252
	Randomly selected over layout

	ISD
	200m
	UE density = 1040 Tx UEs per square kilometres

	Center frequency
	3.5GHz
	

	BW
	40MHz
	

	SCS
	30KHz
	100 RBs (10 subchannels) in a slot 

	Channel model
	Winner+ B1 pathloss and Winner II-B1 LOS probability
	Based on A.2.1.2 of TR 36.843

	Tx power
	Fixed at 23dBm
	

	Association rule/threshold
	Coupling loss < 107/117dB
	Each Tx UE has one unique peer Rx UE per drop

	Traffic type
	Periodic (30ms) and aperiodic (10ms + exponential random variable with a mean of 20ms)
	PDB for both cases is 30ms

	Number of transmissions per TB
	4
	HARQ-ACK is enabled 

	Packet size
	600B/1400B/1800B
	Corresponding to 20/40/50RBs per transmission respectively
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