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Introduction
In RAN1#106-e, we had discussed inter-UE coordination schemes and some details procedure and made agreements [1].
In this contribution, we discuss our view on some details of the inter-UE coordination for mode 2 in order to realise enhanced reliability and reduced latency.

Discussion
Conditions for UEs to be UE-A(s)/UE-B(s) for inter-UE coordination
At RAN1#106-e, RAN1 made the following agreements on the condition s for UEs to be UE-A(s)/UE-B(s).
	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)




Figure 1 shows an example of UE-B’s transmission based on information on a resource set determined by UE-A. UE-B could transmit data to UE-A and the other UE based on the information from the UE-A. For example, UE-A could be a master UE, such as a road side unit or platooning header. Therefore, both resource set information for UE-A’s reception and the other UE should be supported. In our understanding, the intended receiver(s) of UE-B’s transmission could include both UE-A and the other UE since we don’t have to restrict the intended receiver(s) of UE-B’s transmission. UE-A can transmit information on the resource set for the intended receiver(s) of UE-B’s transmission, where the intended receiver can be either UE-A or another UE. 
At RAN1#106-e, in scheme 1, it was agreed as a working assumption that at least a destination UE of a TB transmitted by UE-B can be UE A. We propose that a destination UE of a TB transmitted by UE-B can be configured by the higher layer signalling, and a destination UE of a TB transmitted by UE-B is UE-A if the higher layer signalling is not configured.


Figure 1: an example of UE-B’s transmission based on information on resource set determined by UE-A

[bookmark: _Ref79154538][bookmark: _Ref83994932]Proposal 1: For scheme 1, a destination UE of a TB transmitted by UE-B can be any UE configured by the higher layer signalling, and a destination UE of a TB transmitted by UE-B is UE-A if the higher layer signalling is not configured.

At RAN1#106-e, on the triggering for the inter-UE coordination information in scheme 1, it was agreed to support an explicit request based triggering, and it was working assumption that a condition-based triggering (i.e. non-explicit request based triggering) as follows. 
· 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
We think the condition-based triggering can reduce a latency for a transmission of the inter-UE coordination information as compared to the explicit request based triggering. We propose to confirm this working assumption.
On the condition for the triggering, UE-A counts the failed number of PSSCH receptions from UE-B and when the number reaches a threshold pre-configured or instructed by UE-B, then UE-A transmits the coordination information to UE-B until packets are successfully received from UE-B. Then UE-A stops transmitting coordination information and recounts the number of failed receptions of PSSCH from UE-B.
[bookmark: _Ref83994935]Proposal 2: Confirm the working assumption on 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.

Combination(s) of features to be supported for scheme 1
In scheme 1, it was agreed to support two different types of inter-UE coordination information signalling and two different mechanisms to trigger inter-UE coordination information transmission as follows:
· Types of inter-UE coordination information signaling
· Option A: Set of resources preferred for UE-B’s transmission
· Option B: Set of resources non-preferred for UE-B’s transmission
· Mechanisms to trigger inter-UE coordination information transmission
· Option 1: Triggered by an explicit request
· Option 2: Triggered by a condition other than explicit request reception
At RAN1#106-e, FL has asked which combinations above will be supported. But we don’t think such down-selection is necessary since all combinations are beneficial for the inter-UE coordination in scheme 1. In addition, UE-A should be able to choose a preferred resource set (Option A) or a non-preferred resource set (Option B) depending on amount of resource set to be reported to UE-B in order to minimise the inter-UE coordination for both Option 1 and 2. Therefore we propose that all combinations of features should be supported for scheme 1.
[bookmark: _Ref83994937]Proposal 3: All combinations of information types and triggering mechanisms should be supported for scheme 1.

[bookmark: _Ref83993116]Container used to send inter-UE coordination information
For the scheme 1, three types of the container have been discussed; 1st SCI, 2nd SCI and higher layer signalling (e.g. MAC CE, PC5 RRC). Regarding higher layer signalling vs physical layer signalling (1st SCI and 2nd SCI), if the higher layer signalling is supported for the container, more latency would be expected to share the inter-UE coordination information. Therefore, we prefer physical layer signalling considering the latency. For comparison among the physical layer signalling options, since PSCCH would be used for a resource sensing purposes by the other UEs, the 1st SCI should not be modified considering a resource pool sharing with Rel-16 UE. Therefore we prefer to use 2nd SCI for the container of coordination information for the inter-UE coordination scheme 1.
We think the inter-UE coordination information should be able to be sent anytime based on an explicit request or a condition base even when the UE-A has no SL-SCH. Therefore the 2nd SCI with the inter-UE coordination information can be transmitted with/without SL-SCH on a PSSCH transmission.
[bookmark: _Ref83994938]Proposal 4: For scheme 1, 2nd SCI is used for the container of the coordination information.
[bookmark: _Ref83994940]Proposal 5: For scheme 1, the 2nd SCI with the inter-UE coordination information can be transmitted with/without SL-SCH on a PSSCH transmission.

For the scheme 2, as the time and frequency of the conflict resources needn’t be included in the coordination information and it is important that the coordination information transmission is low latency as well as low signalling, we prefer to use PSFCH for transmission of coordination information to indicate the presence of resource conflicts on the resource indicated by the UE-B’s SCI. Using PSFCH doesn’t need resource selection for coordination transmission as well. 
There exist two options to use PSFCH to transmit coordination information for scheme2: 
Option I: Re-use the traditional PSFCH design for assistant information. If a payload size (e.g. 1 bit in current PSFCH design) of the coordination information indicating the presence of resource conflict on the resource indicated by UE-B’s SCI is the same as one of SL HARQ-ACK, PSFCH could be reused for the container. But if PSFCH is supported for the container, PSFCH resource set for the inter-UE coordination scheme 2 should be able to be separately (pre)configured from that for SL HARQ reporting considering backward compatibility. 
Option II: Modify the traditional format of PSFCH to contain more than 1bit coordination information, and only the UE with inter-UE coordination capability can receive this modified PSFCH. 
Solution I will cause little specification impact but sometimes cannot contain enough assistant information when there is more than one resource conflict present. So, if specification workload is acceptable, Option II can be the compromise method to enhance reliability.
[bookmark: _Ref83994942]Proposal 6: For scheme 2, PSFCH is supported to transmit the coordination information about resource conflict on the resource indicated by the UE-B‘s SCI.


Container used to send explicit request to trigger inter-UE coordination information for scheme 1
We think the explicit request to trigger inter-UE coordination information can be performed dynamically and semi-statically so that the inter-UE coordination information can be transmitted apreiodically and periodically respectively.
Regarding a container used for the dynamic explicit request, 2nd SCI should be used for the same reason as the container for the inter-UE coordination information as explained in section 2.3.
Regarding a container used for the semi-statically explicit request, MAC CE should be used so that the periodic transmission of the inter-UE coordination information is semi-persistently activated and deactivated.
[bookmark: _Ref83994945]Proposal 7: For scheme 1, 2nd SCI is used for the container of a dynamically explicit request to trigger aperiodic transmission of the inter-UE coordination information.
[bookmark: _Ref83994947]Proposal 8: For scheme 1, MAC CE is used for the container of a semi-statically explicit request to trigger periodic transmissions of the inter-UE coordination information.


Conclusion
Proposal 1: For scheme 1, a destination UE of a TB transmitted by UE-B can be any UE configured by the higher layer signalling, and a destination UE of a TB transmitted by UE-B is UE-A if the higher layer signalling is not configured.
Proposal 2: Confirm the working assumption on 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.
Proposal 3: All combinations of information types and triggering mechanisms should be supported for scheme 1.
Proposal 4: For scheme 1, 2nd SCI is used for the container of the coordination information.
Proposal 5: For scheme 1, the 2nd SCI with the inter-UE coordination information can be transmitted with/without SL-SCH on a PSSCH transmission.
Proposal 6: For scheme 2, PSFCH is supported to transmit the coordination information about resource conflict on the resource indicated by the UE-B‘s SCI.
Proposal 7: For scheme 1, 2nd SCI is used for the container of a dynamically explicit request to trigger aperiodic transmission of the inter-UE coordination information.
Proposal 8: For scheme 1, MAC CE is used for the container of a semi-statically explicit request to trigger periodic transmissions of the inter-UE coordination information.
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