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1 Introduction
In RAN1# 106-e meeting, the following agreement were made：
	· Agreement:

· For scheme 1, the following inter-UE coordination information signalling from UE-A is supported. FFS details including condition(s)/scenario(s) under which each information is enabled to be sent by UE-A and used by UE-B.

· Set of resources preferred for UE-B’s transmission

· Set of resources non-preferred for UE-B’s transmission

· Agreement:
· For scheme 2, the following inter-UE coordination information signalling from UE-A is supported. FFS details including condition(s)/scenario(s) under which each information is enabled to be sent by UE-A and used by UE-B

· Presence of expected/potential resource conflict on the resources indicated by UE-B’s SCI

· FFS: UE behaviour when the presence of expected/potential resource conflict is detected by the transmitter

· FFS: Whether to additionally support the presence of detected resource conflict on the resources indicated by UE-B’s SCI

· Agreement:
· In scheme 1, the following is supported for UE(s) to be UE-A(s)/UE-B(s) in the inter-UE coordination information transmission triggered by an explicit request in Mode 2:

· A UE that sends an explicit request for inter-UE coordination information can be UE-B

· A UE that received an explicit request from UE-B and sends inter-UE coordination information to the UE-B can be UE-A

· (Working assumption) At least a destination UE of a TB transmitted by UE-B can be UE A

· The above feature can be enabled or disabled or controlled by (pre-)configuration

· FFS: Details on how to support this, including (pre-)configuration signaling granularity

· FFS: Additional details and conditions on UE-A and UE-B

· (Working Assumption) In scheme 1, the following is supported for UE(s) to be UE-A(s)/UE-B(s) in the inter-UE coordination information transmission triggered by a condition other than explicit request reception in Mode 2:

· A UE that satisfies the condition mentioned in the main bullet and sends inter-UE coordination information is UE-A

· A UE that received inter-UE coordination information from UE-A and uses it for resource (re-)selection is UE-B

· The above feature can be enabled or disabled or controlled by (pre-)configuration

· FFS: Details on how to support this, including (pre-)configuration signaling granularity

· FFS: Additional details and conditions on UE-A and UE-B

· Agreement:
· In scheme 2, at least the following is supported for UE(s) to be UE-A(s)/UE-B(s) in the inter-UE coordination transmission triggered by a detection of expected/potential resource conflict(s) in Mode 2:

· A UE that transmitted PSCCH/PSSCH with SCI indicating reserved resource(s) to be used for its transmission, received inter-UE coordination information from UE-A indicating expected/potential resource conflict(s) for the reserved resource(s), and uses it to determine resource re-selection is UE-B

· A UE that detects expected/potential resource conflict(s) on resource(s) indicated by UE-B’s SCI sends inter-UE coordination information to UE-B, subject to satisfy one of the following conditions, is UE-A

· (Working assumption) At least a destination UE of one of the conflicting TBs, i.e., TBs to be transmitted in the expected/potential conflicting resource(s)  

· Whether a non-destination UE of a TB transmitted by UE-B can be UE-A is (pre-)configured

· FFS: Additional details and condition(s) on UE-A and UE-B

· The above feature can be enabled or disabled or controlled by (pre-)configuration

· FFS: Details on how to support this, including (pre-)configuration signaling granularity

· FFS: Definition of expected/potential resource conflict(s) and other details (if any)

· 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) 

· 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)

· For non-preferred resource set, 

· 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 excludes in its resource (re-)selection, resource(s) overlapping with the non-preferred resource set

· FFS: Details including

· Whether/how UE-B can use in its resource (re-)selection, resource(s) overlapping with the non-preferred resource set, definition of the overlap, and other details (if any)

· When UE-B excludes in its resource (re-)selection, resource(s) overlapping with the non-preferred resource set

· FFS: UE-B reselects in its resource (re-)selection, resource(s) to be used for its transmission when the resource(s) are fully/partially overlapping with the non-preferred resource set

· FFS: Other option(s), and other details (if any) 
· Agreement:
· In scheme 2, at least the following is supported to determine inter-UE coordination information:

· Among resource(s) indicated by UE-B’s SCI, UE-A considers that expected/potential resource conflict occurs on the resource(s) satisfying at least one of the following condition(s): 

· Condition 2-A-1:

· Other UE’s reserved resource(s) identified by UE-A are fully/partially overlapping with resource(s) indicated by UE-B’s SCI in time-and-frequency

· FFS: Other details (if any) 

· FFS: Whether/how to specify additional criteria and other details (if any) including signaling details of conflict indication

· (Working Assumption) Condition 2-A-2: 

· Resource(s) (e.g., slot(s)) where UE-A, when it is intended receiver of UE-B, does not expect to perform SL reception from UE-B due to half duplex operation

· FFS: Other details (if any)

· FFS: Other condition(s)

· FFS: Other details (if any)

· Agreement:
· In scheme 1, at least the following is supported to determine inter-UE coordination information of preferred resource set:

· UE-A considers any resource(s) satisfying all the following condition(s) as set of resource(s) preferred for UE-B’s transmission

· Condition 1-A-1:

· Resource(s) excluding those overlapping with reserved resource(s) of other UE identified by UE-A whose RSRP measurement is larger than a RSRP threshold

· FFS: Other details (if any)

· FFS: Condition 1-A-2:

· Resource(s) excluding slot(s) where UE-A, when it is intended receiver of UE-B, does not expect to perform SL reception from UE-B

· FFS: Other details (if any)

· FFS: Condition 1-A-3:

· Resource(s) satisfying UE-B’s traffic requirement (if available)

· FFS: Other details (if any)

· FFS: Other condition(s)

· FFS: Other details (if any)

· Agreement: 

· In scheme 1, at least the following is supported to determine inter-UE coordination information of non-preferred resource set:

· UE-A considers any resource(s) satisfying at least one of the following condition(s) as set of resource(s) non-preferred for UE-B’s transmission

· Condition 1-B-1:

· Reserved resource(s) of other UE identified by UE-A from other UEs’ SCI (including priority field) and RSRP measurement

· FFS: Other details (if any) 

· FFS: Condition 1-B-2:

· Resource(s) (e.g., slot(s)) where UE-A, when it is intended receiver of UE-B, does not expect to perform SL reception from UE-B

· FFS: Other details (if any)

· FFS: Other condition(s)

· FFS: Other details (if any)




In this contribution, we provide our further considerations on inter-UE coordination. 
2 For scheme 1

2.1 The type of inter-UE coordination information

In RAN1#106-e, the following agreements on scheme 1 were made:
Agreement:

· For scheme 1, the following inter-UE coordination information signalling from UE-A is supported. FFS details including condition(s)/scenario(s) under which each information is enabled to be sent by UE-A and used by UE-B.

· Set of resources preferred for UE-B’s transmission

· Set of resources non-preferred for UE-B’s transmission

The behavior of UE-B receiving the set of resources preferred or set of resources non-preferred for UE-B’s transmission is different, so it is necessary to distinguish the type of the resources, There might have the following three potential solutions:
Option 1: Explicit request from UE-B carries coordination resource type indication.

Option 2: Coordination information from UE-A carries coordination resource type indication.
Option 3: Coordination resource type is (pre)configured per resource pool.
 Option 1 and option 2 will introduce signaling cost, for example, if explicit request from UE-B carries coordination resource type indication, 1 bit is needed to indicate the type of the resource set. However, option 3 will not introduce signaling cost, for example, if UE-A and UE-B are in the same resource pool, and set of resources non-preferred for UE-B’s transmission is (pre)configured in this resource pool, then UE-A would provide set of resources non-preferred for UE-B’s transmission, and UE-B also knows that the received coordination information conveys non-preferred resource. Therefore, coordination resource type (pre)configured per resource pool is preferred due to less signaling cost.
Proposal 1: Coordination resource type is (pre)configured per resource pool shall be supported.
2.2 The determination of UE-A and UE-B 

In the RAN1#106-e, the following agreements were made:
Agreement

· In scheme 1, the following is supported for UE(s) to be UE-A(s)/UE-B(s) in the inter-UE coordination information transmission triggered by an explicit request in Mode 2:

· A UE that sends an explicit request for inter-UE coordination information can be UE-B

· A UE that received an explicit request from UE-B and sends inter-UE coordination information to the UE-B can be UE-A

· (Working assumption) At least a destination UE of a TB transmitted by UE-B can be UE A

· The above feature can be enabled or disabled or controlled by (pre-)configuration

· FFS: Details on how to support this, including (pre-)configuration signaling granularity

· FFS: Additional details and conditions on UE-A and UE-B

Agreement

·  (Working Assumption) In, the following is supported for UE(s) to be UE-A(s)/UE-B(s) in the inter-UE coordination information transmission triggered by a condition other than explicit request reception in Mode 2:

· A UE that satisfies the condition mentioned in the main bullet and sends inter-UE coordination information is UE-A

· A UE that received inter-UE coordination information from UE-A and uses it for resource (re-)selection is UE-B

· The above feature can be enabled or disabled or controlled by (pre-)configuration

· FFS: Details on how to support this, including (pre-)configuration signaling granularity

· FFS: Additional details and conditions on UE-A and UE-B

It is still unclear whether a single UE-A or multiple UE-A can be supported for inter-UE coordination scheme 1. From our point of view, if multiple UE-As providing coordination information to UE-B is supported, it would be complicated for UE-B to jointly taking these coordination information into account, and the specification workload will be increased. Meanwhile, coordination information from multiple UE-As might cause message flood and has negative impact on performance of inter-UE coordination. Therefore, in scheme 1, no matter for request-based triggering or condition-based triggering, a single UE-A case shall be prioritized. If there still has enough time, multiple UE-As case can be considered later.

Proposal 2: A single UE-A as coordination UE shall be supported first for scheme 1.

2.3 The condition of UE-A determines the coordination information

2.3.1 Scheme 1 – preferred resource set
In RAN1#106b-e, the following working assumption on determining inter-UE coordination information in scheme 1 was made:

Working Assumption
For Scheme 1 with preferred resource set, support following condition:

· Condition 1-A-2:

· Resource(s) excluding slot(s) where UE-A, when it is intended receiver of UE-B, does not expect to perform SL reception from UE-B due to half duplex operation

· This can be disabled by RRC (pre-)configuration

For preferred resource set condition 1-A-2, when UE-A is the intended receiver of UE-B, UE-A’s own transmission resources should be excluded to avoid the half-duplex collision between UE-A and UE-B, so we propose to confirm the working assumption. 
Proposal 3: To determine preferred resource set, confirm the working assumption that condition 1-A-2  is supported
2.3.2 Scheme 1 – non-preferred resource set
In RAN1#106b-e, the following working assumption on determining inter-UE coordination information in scheme 1 were made:

Working Assumption
For Scheme 1 with non-preferred resource set, support following condition:

· Condition 1-B-2:

· Resource(s) (e.g., slot(s)) where UE-A, when it is intended receiver of UE-B, does not expect to perform SL reception from UE-B due to half duplex operation

Condition 1-B-2 is used to avoid UE-B to select resources in the same slot as UE-A’s transmission to solve the potential half-duplex issue, which can be useful. Therefore, we propose to confirm the working assumption. 
Proposal 4: To determine non-preferred resource set, confirm the working assumption that condition 1-B-2 is supported.

2.4 TX UE Behaviour for Inter-UE Coordination Scheme 1  

2.4.1 Preferred resource set 

In RAN1#106bis-e, the following agreement is made:

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)

For option A, when UE-B performs sensing/resource exclusion, UE-B’s resource(s) to be used for its transmission resource (re-)selection is based on both UE-B’s sensing result and the received coordination information. In Rel-16 V2X, UE-B’s sensing result is used for resource exclusion from the candidate resource set   [image: image1.png]


   in Mode 2 resource allocation, and then UE reports  [image: image2.png]


   obtained after step 7) of Rel-16 TS 38.214 section 8.1.4 to higher layer. In our opinion, UE-B can take the intersection set between preferred resource set and [image: image3.png]


 obtained after step 7) of Rel-16 TS 38.214 section 8.1.4.

If the number of candidate single-slot resources belonging to the intersection set satisfies the requirement of [image: image5.png]X - Miga



 as specified in step 7) of TS 38.214 section 8.1.4, physical layer shall report the intersection set instead [image: image7.png]


 to higher layer for UE-B’s resource (re-)selection. If the number of candidate single-slot resources belonging to intersection set is smaller than threshold [image: image9.png]X - Miga
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, to ensure sufficient randomization, physical layer shall report  to the higher layer .For such approach, legacy resource selection procedure can be reused as much as possible, and UE’s behaviour need‘t be changed in higher layer.

Proposal 5: For option A of scheme 1, UE-B uses in its resource (re-)selection, resource(s) belonging to the intersection of the preferred resource set from UE-A and [image: image14.png]


 obtained after step 7) of Rel-16 TS 38.214 section 8.1.4.   
Proposal 6:  If the number of resource in intersection set is smaller than the threshold [image: image16.png]X - Miga



 [image: image19.png]


as specified in step 7) of TS 38.214 Section 8.1.4, physical layer at UE-B shall reports    to higher layer.
2.4.2 Non-Preferred resource set 

For non-preferred resource set, UE-B needs to exclude the non-preferred resource from UE-B’s candidate resource set. When UE-B excludes the non-preferred resource, the following three options are provided in the 106b-e FL’s summary:
· Option 1: Physical layer at UE-B excludes candidate single-slot resource(s) overlapping with the non-preferred resource set from obtained after Step 7) of Rel-16 TS 38.214 Section 8.1.4. It reports the updated [image: image21.png]


 to higher layer for its resource (re)selection.

·  Option 2: Physical layer at UE-B excludes in its resource (re-)selection, candidate single-slot resource(s) obtained after Step 6) of Rel-16 TS 38.214 Section 8.1.4 overlapping with the non-preferred resource set.
· Option 3: Physical layer at UE-B excludes in its resource (re-)selection, candidate single-slot resource(s) obtained after Step 4) of Rel-16 TS 38.214 Section 8.1.4 overlapping with the non-preferred resource set. 

· FFS: whether/how to handle the case when the number of single-slot resource(s) non-overlapping is smaller than a threshold.

In Rel-16 V2X, UE-B’s sensing result is used for resource exclusion to determine the candidate single-slot resource(s)   [image: image23.png]


 after step 7) and reports [image: image25.png]


 to higher layers. 
For option 1, the procedure of determining the candidate single-slot resource(s) [image: image27.png]


 is not changed, and UE-B only needs to perform an additional resource exclusion. Therefore option 1 is preferred due to its simplicity. The details of option 1 can be as following:

The resource set after UE-B excluding non-preferred resource set from [image: image29.png]


 might be called SA’, if the number of resource in SA’ satisfies the requirement of [image: image31.png]X - Miga



 as specified in step 7) of TS 38.214 section 8.1.4, physical layer would report SA’ to higher layers directly. However, the number of resource in SA’ can’t be always guaranteed in option 1. When the number of resource in SA’ is smaller than the threshold of [image: image33.png]X - Miga
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, physical layer shall report  set instead of SA’ set, this method can ensure the same design between preferred resource set and non-preferred resource set when the number of single-slot resource(s)after considering coordination information is smaller than a threshold  [image: image38.png]X - Miga



.

For option 2, physical layer at UE-B excludes non-preferred resource set from candidate single-slot resource(s) obtained after step 6) of Rel-16 TS 38.214 Section 8.1.4 overlapping with the non-preferred resource set. When the requirement of [image: image40.png]X - Miga



 is not satisfied, UE will increase the RSRP threshold in step 7 until the requirement of [image: image42.png]X - Miga



 is satisfied, which makes UE-B using the higher interference resources for its own transmission and has negative impact on performance.
For option 3, non-preferred resource set are excluded[image: image48.png]M, ota1
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  shall be updated rather than the number of resources of the initial candidate resource set SA, that is, the updated  at the beginning, so it is necessary that  value is the number of candidate resources after excluding the non-preferred resource set from SA. Since [image: image49.png]M, ota1



 value is updated to a smaller number, UE might not need to increase the RSRP threshold to a very high value until the requirement of [image: image51.png]X - Miga



 is satisfied, and the negative impact of option 2 can be avoided. Therefore, option 3 with updated  [image: image53.png]M, ota1



 is also an acceptable solution.
Considering all the above analysis, we have the following proposal:

Proposal 7: For scheme 1 with non-preferred resource set, down-select between Option 1 and Option 3:
· For Option 1, when the number of single-slot resource(s) non-overlapping is smaller than a threshold [image: image55.png]X - Miga



，physical layer shall report [image: image57.png]


 obtained after step 7) of Rel-16 TS 38.214 Section 8.1.4.

2.5 Combination of types of inter-UE coordination information and trigger mechanism  

For scheme 1, it is necessary to consider the combination of types of inter-UE coordination information and trigger mechanism.

The following types of inter-UE coordination information signaling for scheme 1 are supported.

· Option A: Set of resources preferred for UE-B’s transmission

· Option B: Set of resources non-preferred for UE-B’s transmission

The mechanisms to trigger inter-UE coordination information transmission has the following options:

· Option 1: Triggered by an explicit request

· Option 2: Triggered by a condition other than explicit request reception  

In our opinion, For scheme 1，the following combinations of types of inter-UE coordination information and trigger Mechanism shall be supported：

· Option A with Option 1 

· Option B with Option 1 and Option 2

The reason to support option A with option 1 but not option 2 is as following:

1）To determine the preferred resource set, UE-A needs to obtain the information from UE-B such as L1 priority, remaining PDB, etc.  Using explicit request can help to convey these information from UE-B to UE-A. On the other hand, it would be more complicated to exchange these information if conditional triggering is applied. 

2) UE-A does not need to send the preferred resource set to UE-B when the UE-B is not triggered to perform resource (re)selection. As the triggering of resource (re)selection in UE-B may not be predictable, an explicit request would be more flexible to save the signalling cost. 

Different from Option A, the non-preferred resource set for UE B resource (re)selection can be determined based on UE-A itself, e.g. identifying resource reserved by other UEs by sensing. Both option 1 and option 2 can be applied for option B. Compared with option 1, option 2 would have better latency performance by saving the time to transmit the explicit request message.
Proposal 8:  For scheme 1, these combinations shall be supported at least:

· Option A with Option 1

· Option B with Option 1 and Option 2
2.6 The mechanisms to trigger inter-UE coordination information transmission  
In RAN1#106-e meeting, explicit request triggering mechanism has been agreed and conditional triggering mechanism has been made as working assumption. However, the details of the triggering mechanism is still not clear, which will be discussed as following.

Triggered by an explicit request

Inter-UE coordination information can be triggered based on explicit request. UE-A transmits a coordination information to the UE-B when it receives a request from UE-B. As it is UE-B who does the resource selection, only UE-B knows exactly when the resource selection is triggered. By the explicit request method, UE-A could provide the coordination information to UE-B only when UE-B needs coordination information. In addition, the coordination information is expected to be more accurate and helpful if it is generated by explicit request. Although explicit request to trigger the coordination information may increase some signaling cost, the additional signaling cost could be low, and the expected performance would be better.
In Figure 2, explicit request triggering inter-UE coordination information is illustrated. It can generally be divided into following steps:
1. UE-B transmits an explicit  request to UE-A; 

For simplicity, the coordination request is named as MsgA. By sending MsgA, UE-B requests UE-A to provide a coordination information to coordinate UE-B’s resource selection. The condition for UE-B to send MsgA can be for further study. In Figure 2, it is assumed that MsgA is conveyed by physical signalling, and MsgA is transmitted when UE-B resource (re)selection is triggered, e.g. triggered by the new data arrival. 

2. On receiving explicit  request, UE-A transmits a set of resources to UE-B; 

For simplicity, the coordination information to covey a set of resource is named as MsgB. In Figure 2, it is assumed that MsgB is also conveyed by physical signaling. 
3. UE-B receives coordination information and selects resource for transmission by taking both UE-B’s sensing result (if available) and the received coordination information into account.
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Figure 1: Inter-UE coordination information triggered by explicit request   

Meanwhile, UE-B transmits a request periodically should be for further study, it is a special case that hidden terminal appears periodically, UE-B needs coordination information periodically at this time, which also reduces signaling exchange between a pair of UEs. 

Triggered by a condition other than explicit request reception  

Inter-UE coordination mechanism may also be triggered based on preconfigured conditions. As illustrated in figure 2, when the condition is satisfied, UE-A will provide coordination information to the UE-B. Using (pre)configured conditions to trigger the coordination can save the signalling cost and avoid UE-A transmit coordination information too frequently. However, it is not as flexible as explicit request mechanism. 
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Figure 2: Inter-UE coordination mechanism is triggered based (pre)-configured conditions

2.6.1 Details on explicit request triggering inter-UE coordination  
2.6.1.1 Information conveyed on the explicit request  
Agreement

For Condition 1-A-1 of Scheme 1, the set of resources preferred for UE-B’s transmission is a form of candidate single-slot resource as specified in Rel-16 TS 38.214 Section 8.1.4

· When the inter-UE coordination information transmission is triggered by UE-B’s explicit request, the candidate single-slot resource(s) are determined in the same way according to Rel-16 TS 38.214 Section 8.1.4 with at least following parameters provided by signaling from UE-B. FFS whether or not to apply RSRP threshold increase in Step 7) of Rel-16 TS 38.214 Section 8.1.4.
· Priority value to be used for PSCCH/PSSCH transmission 

· It replaces prio_TX

· Number of sub-channels to be used for PSSCH/PSCCH transmission in a slot

· It replaces L_subCH

· Resource reservation interval 

· It replaces P_rsvp_TX

· FFS: Starting/ending time location of resource selection window

· FFS : In addition to Rel-16 procedure, use inter-UE coordination information from other UEs

· If there is no consensus in RAN1#106bis-e, no further discussions for Rel-17

It is necessary that starting/ending time location of resource selection window is provided by explicit request from UE-B, UE-B’s resource selection window can make UE-A determine a set of resources which locate in UE-B’s resource selection window, otherwise, the coordination information is useless for UE-B’s transmission.

Proposal 9: Starting/ending time location of resource selection window shall be provided by explicit request from UE-B.
2.6.1.2 The Container of explicit request
From latency aspect, the processing time of PC5-RRC signalling would be tens of milliseconds, the processing time of MAC-CE signaling would be a few milliseconds, the processing time of physical signalling is even faster, To guarantee the effectiveness of coordination information, short latency of explicit request would be necessary. Therefore, RRC signalling is not preferable due to its large latency, and the physical signalling e.g. new 2nd stage SCI is the best choice to carry explicit request. 
Proposal 10: Physical layer signaling is used as the container of explicit request.
2.6.1.3 The condition for UE-B transmitting coordination request  

For scheme 1, inter-UE coordination is used to help UE-B resource (re)selection. And thus, the explicit request to trigger inter-UE coordination should be transmitted by UE-B after resource (re)selection is triggered at UE-B. However, explicit request signalling may increase the sidelink resource usage and latency. It may not always helpful to trigger inter-UE coordination for all the resource (re)selections. It would be beneficial to define additional conditions to allow UE-B to transmit explicit request to trigger inter-UE coordination. 
Explicit coordination request introduces the additional latency because of the signaling exchange. For the low latency traffic, the latency introduced by explicit coordination request may beyond the PDB value. If so, inter-UE coordination is not meaningful. Therefore, a PDB threshold can be (pre)configured, Only when the PDB value of UE-B's packet is larger than the pre-configured PDB threshold, UE-B can be triggered to transmit coordination request to UE-A.
On the other hand, if the channel is busy, transmission of coordination information might have negative impact on the reliability of existing PSCCH/PSSCH’s transmission. Therefore, a CBR threshold can be (pre)configured, below which UE-B can be triggered to transmit coordination request.

Proposal 11: The transmission of coordination request can be triggered by resource (re)selection of UE-B

- FFS additional conditions such as PDB, CBR and priority of UE-B’s packets
2.6.2 Details on preconfigured conditions triggering inter-UE coordination
Inter UE coordination can be triggered by a condition other than explicit request, the following options of conditions to trigger coordination information are considered:

Option1: Potential resource conflict between UE-B transmission and other UE(s) transmission

In mode2 resource allocation, UE-A is always sensing resource, performing SCI decoding and SL-RSRP measurement. As illustrated in figure3, UE-A can predict a potential conflict when UE-B and another UE reserved overlapping time frequency resources because of half duplex issue. In the other case, UE-A can also predict conflict between UE-B and UE-C if hidden terminal problem happens between UE-B and UE-C. If such kind of potential conflict is predicted, UE-A can send assistant message to UE-B to help to resolve the conflict.   

Consecutive resource conflict is a special case of potential resource conflict, in the step2 resource selection, the transmitter UE randomly selects resources from the candidate resource set. Therefore, it is inevitable that two transmitter UEs select the overlapping resources in initial transmission, meanwhile, when two transmitter UEs have the same traffic periodicity or when a periodicity of a UE is a multiple of the periodicity of another UE, then the initial conflict is then replicated to produce a consecutive conflict until a transmitter UE performs resource reselection. Mode 2 enhancement is intended to improve the reliability, so mode 2 enhancement shall also the consecutive conflict problem for periodic traffic by inter-UE coordination mechanism.
Proposal 12: Inter-UE coordination can be triggered by potential resource conflict detected by UE-A 

· Consecutive resource conflict problem for periodic traffic should also be considered.
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Figure 3: UE-A detects potential/expected resource conflict 

Option2: The distance between UE-B and UE-A satisfies a preconfigure value.
The necessity of inter-UE coordination also depends on the distance between UE-A and UE-B. For example, 

As illustrated in figure 4, unicast is assumed and UE-A is UE-B’s receiver. If UE-A and UE-B are near to each other, they almost experience the same channel interference situation, so it is unnecessity that UE-A transmits coordination information to UE-B. If the distance between UE-A and UE-B is relatively far, the interference situation sensed by UE-A and UE-B may be much different. The coordination information provided by UE-A would be more helpful compared with the case that the distance of UE-A and UE-B is near. Therefore, a preconfigured value of distance can be set, coordination information is triggered when the distance between UE-A and UE-B is exceed than pre-configure distance threshold.
As illustrated in figure 5, in unicast scenario, UE-A is not UE-B’s receiver and UE-C is UE-B’s receiver. UE-C is far from UE-B and they are still in the communication range, meanwhile, UE-A is close to UE-B, so UE-A and UE-B almost experience the same channel interference situation. If half-duplex issue happens at UE-B, UE-A can transmit coordination information to UE-B to inform the slot which UE-B can’t perform resource sensing because of the half-duplex issue, because UE-A and UE-B almost experience the same channel interference situation, so the coordination information from UE-A is effective. Therefore, coordination information is triggered when the distance between UE-A and UE-B is small than pre-configure distance threshold at this scenario. About the method of calculating the distance between UE-A and UE-B, for example, in the case of distance-based HARQ feedback, zone ID information field in SCI can be used to calculate the distance.
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Figure 4: The distance between UE-A and UE-B exceed than preconfigure value  
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Figure 5: The distance between UE-A and UE-B small than preconfigure value  

Proposal 13: Coordination information can be triggered by distance between UE-A and UE-B, the following option shall be supported:

· The distance between UE-A and UE-B is small than pre-configure distance threshold 

· The distance between UE-A and UE-B is more than pre-configure distance threshold
Proposal 14: The distance between UE-A and UE-B can be obtained by decoding SCI. 

2.7 The container of coordination information
The container of UE-B carrying coordination information shall be discussed, latency is an important aspect when sending inter-UE coordination. From latency aspect, the processing time of MAC-CE signaling would be a few milliseconds, PC5-RRC signaling would be tens of milliseconds, the processing time of physical signaling is faster than MAC-CE signaling, therefore, RRC signalling is not preferable due to the large latency. Meanwhile, inter-UE coordination introduces the additional latency because of the signaling exchange between coordination request and coordination information, therefore, to reduce latency caused by inter-UE coordination information and guarantee the effectiveness of coordination information, the new 2nd stage SCI is the best choice to carry coordination information. 

Meanwhile, there have following two options on whether the new 2nd stage SCI which carries coordination information can be transmitted with SL-SCH on a PSSCH transmission,: 

Option 1: 2nd-stage SCI can be transmitted without SL-SCH on a PSSCH transmission

Option 2: 2nd-stage SCI is transmitted together with SL-SCH on the same PSSCH transmission

Other than the SCI information in Rel-16, the coordination information does not have association with data transmission. So there is no guarantee that there is data to be transmitted together with the coordination information. Although option 1 has more specification impact, option 1 is more suitable for the transmission of coordination information. Therefore, option 1 is more preferred to keep the flexibility. 

Proposal 15: The new 2nd stage SCI is the best choice to carry coordination information.    
Proposal 16: Coordination information carried by new 2nd-stage SCI can be transmitted without SL-SCH on a PSSCH transmission.

3 For scheme 2   
3.1 The trigger mechanism of UE-A transmitting coordination information to UE-B 

For scheme 2, inter-UE coordination information transmission can be triggered by a condition other than explicit request reception. The pre-configure condition can be potential resource conflict among transmissions from UE-B and other UE(s). 
Proposal 17: For scheme 2, coordination information is triggered by potential resource conflict between UE-B transmission and other UE(s) transmission.

3.2 Time resource allocation of expected/potential resource conflict

In RAN1#106b-e, the following agreements were made for inter-UE coordination scheme 2: 
· Agreement: 
· For Scheme 2, PSFCH format 0 is used to convey the presence of expected/potential resource conflict on reserved resource(s) indicated by UE-B’s SCI

To determine the time domain location of PSFCH conveying the conflict indication, two potential options are provided in 106b-e FL’s summary:
For determining PSFCH resource in scheme 2, down-select one of followings: 

· Option 1: PSFCH occasion is derived by a slot where UE-B’s SCI is transmitted

· Option 2: PSFCH occasion is derived by a slot where expected/potential resource conflict occurs on PSSCH. 

Option 1 has the benefit of less complexity by reusing R16 V2X PSSCH-PSFCH mapping rule. For example, UE-B’s SCI is transmitted in slot n and reserves the resource in slot n+m, other UE’s also reserves resource overlapping with UE-B’s reserved resource in slot n+m, which will occur expected/potential resource conflict. According to R16 V2X PSSCH-PSFCH mapping rule, UE-B can determine the PSFCH slot corresponds to PSSCH slot n that UE-B’s SCI and data are transmitted. Option 2 needs to design a new mapping rule between PSSCH-PSFCH, which is new mapping rule as the PSFCH slot should be before the expected/potential resource conflict slot.
Meanwhile, option 1 allows UE-B to reselect the resource as early as possible, which gives UE-B more time to resolve the resource conflict than option 2. For option 2, RAN 1 needs to discuss the processing time budget to ensure UE-B have enough time to make resource reselection.

Therefore, we prefer the option 1 with smaller specification impact with the limited timeline.
Proposal 18: For determining time domain PSFCH resource in Scheme 2, option 1 shall be supported.
4 Conclusion 
This contribution discusses about inter-UE coordination. Based on the discussion, the following proposals are provided:

Proposal 1:       Coordination resource type is (pre)configured per resource pool shall be supported.
Proposal 2:
A single UE-A as coordination UE shall be supported first for scheme 1.
Proposal 3:
To determine preferred resource set, confirm the working assumption that condition 1-A-2  is supported.

Proposal 4:
To determine non-preferred resource set, confirm the working assumption that condition 1-B-2 is supported.
Proposal 5:
For option A of scheme 1, UE-B uses in its resource (re-)selection, resource(s) belonging to the intersection of the preferred resource set from UE-A and   obtained after step 7) of Rel-16 TS 38.214 section 8.1.4.   

Proposal 6:
 If the number of resource in intersection set is smaller than the threshold   as specified in step 7) of TS 38.214 Section 8.1.4, physical layer at UE-B shall reports to higher layer.
· Proposal 7:
For scheme 1 with non-preferred resource set, down-select between Option 1 and Option 3
· For Option 1, when the number of single-slot resource(s) non-overlapping is smaller than a threshold  ，physical layer shall report   obtained after step 7) of Rel-16 TS 38.214 Section 8.1.4.
Proposal 8:  For scheme 1, these combinations shall be supported at least:

· Option A with Option 1

· Option B with Option 1 and Option 2
Proposal 9:
Starting/ending time location of resource selection window shall be provided by explicit request from UE-B.
Proposal 10:    Physical layer signaling is used as the container of explicit request.
Proposal 11:
The transmission of coordination request can be triggered by resource (re)selection of UE-B

- FFS additional conditions such as PDB, CBR and priority of UE-B’s packets.

Proposal 12:
Inter-UE coordination can be triggered by potential resource conflict detected by UE-A 

· Consecutive resource conflict problem for periodic traffic should also be considered.
Proposal 13: Coordination information can be triggered by distance between UE-A and UE-B, the following option shall be supported:

· The distance between UE-A and UE-B is small than pre-configure distance threshold 

· The distance between UE-A and UE-B is more than pre-configure distance threshold
Proposal 14:  The distance between UE-A and UE-B can be obtained by decoding SCI. 

Proposal 15:
The new 2nd stage SCI is the best choice to carry coordination information.    

Proposal 16:
Coordination information carried by new 2nd-stage SCI can be transmitted without SL-SCH on a PSSCH transmission.
Proposal 17:  For scheme 2, coordination information is triggered by potential resource conflict between UE-B transmission and other UE(s) transmission.

Proposal 18: For determining time domain PSFCH resource in Scheme 2, option 1 shall be supported.

