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1. Introduction
RAN1 considered the following agreements in RAN1#106bis-e:
Agreement
For allocating PSFCH resources in Scheme 2, at least following can be (pre)configured separately from those for SL HARQ-ACK feedback.
· Set of PRBs for PSFCH transmission/reception (sl-PSFCH-RB-Set) 
Agreement
For Scheme 2, 
· Index of a PSFCH resource for inter-UE coordination information transmission is determined in the same way according to Rel-16 TS 38.213 Section 16.3 with at least following modification
· P_ID is L1-Source ID indicated by UE-B’s SCI
· M_ID is 0
· FFS: How to set m_CS
· FFS: How to set m_0
· FFS: Whether M_ID can be (pre)configured









In the previous meeting, RAN1#106-e, the following agreement’s FFS is still not finalized: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






This contribution provides further discussions for resource allocation enhancement considering inter-UE coordination. More specifically, we are considering the automotive community concerns regarding UE assisting information and possible reliability enhancements and latency reduction in this case.
2. Inter-UE coordination enhancing reliability: Scheme 1
Conditions for using Scheme 1 
In the FL summary, it was requested to down-select among these options in this proposal:



[bookmark: _Hlk87061402]Question 3-5: For inter-UE coordination information triggered by a condition other than explicit request reception in Scheme 1, what is condition(s) to trigger a transmission of UE-A’s inter-UE coordination information to UE-B? Please provide rationales for your answer.
· Option 1: When UE-A identifies that UE-B’s reserved resource(s) are overlapping with the non-preferred resource set 
· Option 2: Up to UE implementation
· Option 3: When contents of the inter-UE coordination information are changed
· Option 4: When UE-A receives a TB from its intended transmitter
· Option 5: When the number of failure of TB decoding at UE-A side is larger than a threshold
· Option 6: Other (please specify it)
Draft proposal 3-5:
· For inter-UE coordination information triggered by a condition other than explicit request reception in Scheme 1, down-select one or more of followings for condition(s) to trigger a transmission of the inter-UE coordination information to UE-B:
· Option 1: When UE-A identifies that UE-B’s reserved resource(s) are overlapping with reserved resources indicated by other UE(s). 
· Option 2: When the number of failure of TB decoding at UE-A side is larger than a threshold, if UE-A is a destination UE of a TB transmitted by UE-B.
· Option 3: When CBR measurement at UE-A side is larger than a threshold.
· Option 4: When priority value of reserved resource(s) of other UE(s) is smaller than a threshold.
· Option 5: When inter-UE coordination information was not transmitted for a certain duration of time.
· Option 6: It is up to UE-A’s implementation.

























In our opinion, we prefer to have Option 1 in its initial text (Question 3-5), i.e., “Option 1: When UE-A identifies that UE-B’s reserved resource(s) are overlapping with the non-preferred resource set”. In general, we are supportive that UE-A (scheme 1) can “voluntarily” offer IUC when UE-B selects/reserves problematic resources. However, many aspects need to be consider additionally, beside Option 1, before sending IUC as, e.g: 
· If congestion control parameters (e.g., CBR/CR) allows for transmission
· The number of IUC exchanged messages is bounded (i.e., how to monitor IUC needs to be discussed).
Another important aspect that may control IUC triggering in Scheme 1 (without explicit signaling) is possible interference on victim UEs. All these need to be considered and further discussed before we agree on this aspect.

Proposal 1: For scheme 1 inter-UE coordination triggering by a condition other than explicit request should consider the following aspects: 
· priority of transmission indicated in the received SCI, 
· communication range of the assisted UE-B (if possible),
· severity of resource conflict depending on RSRP threshold,
· congestion control parameters, e.g., CBR and/or CR,
· IUC messages traffic, FFS: how to monitor IUC traffic.




3. Inter-UE coordination enhancing reliability: Scheme 2
Conditions for using Scheme 2 
The original intention of scheme 2 was to detect failure and/or resource conflict to avoid consecutive packet loss, which is of a great concern and of a safety relevancy to the automotive domain. 
[bookmark: _Hlk71684588]Additionally, scheme 2 differs from feedback based HARQ as it may trigger re-selection based on expected (e.g., repetitive) resource conflict, where NACK feedback does not require re-selection. Hence, scheme 2 inter-UE coordination may avoid excessive retransmission due to consecutive resource conflict/transmission failures, if this happens. 
In order to satisfy automotive requirement, scheme 2 inter-UE coordination needs to cover past (detected) conflicts. It may also need to identify consecutive conflicts in the past and/or extended to the future.
Proposal 2: Support inter-UE coordination scheme 2 to resolve conflict detected in the past.
Scheme 2 needs also to cover broadcast transmission, which is the main cast type for Day-1 and Day-2 messages. In contrast to CSI feedback and feedback-based HARQ, Scheme 2 inter-UE coordination can easily be used in all cast types (i.e., broad-, group-, uni-cast), where the assisting UE-A can be any UE (an intended or non-intended receiver of UE-B). Additionally, scheme 2 can assist resolving conflict in the past and/or the future even if PSFCH is not configured or not needed, e.g., for broadcast. 
Proposal 3: Support inter-UE coordination scheme 2 for all cast types.
Proposal 4: Support inter-UE coordination scheme 2 when PSFCH is not configured or when feedback-based HARQ is not required.
Figure 1 depicts a possible resource conflict (e.g., between UE-B and UE-B’) where resources may be colliding or facing a half-duplex problem in consecutive manner. 


Figure 1: Resource allocation conflict due to half-duplex problem and/or hidden node problem

UE-A behaviour for transmitting IUC (Scheme 2) 
Once a UE is configured/pre-configured to be UE-A, it may evaluate the conflicting resources severity, e.g.,:
· problem exist/expected consecutively for several time slots in the past/future
· for a certain high priority transmission (threshold)
· for conflicting transmission within a certain communication range (distance bases assisting information)
· the problem was received from different transmitter with a high RSRP/RSSI 
· the congestion level, e.g., CBR, when CBR is high, UE-A may decided to reduce the assisting information
The conflict received signal strength severity, priority threshold, communication range may be (pre-)configured and considered by RAN1. 
As in Figure 2, UE may also decide to send assisting information for multiple times (e.g., using retransmission) allowing enough time for the other UEs to resolve the conflict. The number of repetitions, K, of the assisting information may depend on the severity of the resource conflict or the transmission priority of the colliding UEs. Additionally, the frequency and repetitions of assisting information messages may depend on the measured CBR/CR values or any other congestion metrics. 


Figure 2: Illustration of timeline of assisting information
 
Proposal 5: At least for scheme 2: Support repetition of inter-UE coordination messages K times, where K depends on severity of the resource conflict, congestion parameters, transmission priority, etc.
Proposal 6: For scheme 2 inter-UE coordination triggering conditions, consider at least the following: 
· priority of transmission indicated in the received SCI, 
· communication range of assisted UE-B (if possible),
· severity of resource conflict depending on RSRP threshold and repetition in the past/expected future resources (periodic reservation).



4. [bookmark: _Toc21362209][bookmark: _Toc21362372][bookmark: _Toc21362477][bookmark: _Toc21338841][bookmark: _Toc21338942]Conclusions
In this contribution the following proposals have been made:
Proposal 1: For scheme 1 inter-UE coordination triggering by a condition other than explicit request should consider the following aspects: 
· priority of transmission indicated in the received SCI, 
· communication range of the assisted UE-B (if possible),
· severity of resource conflict depending on RSRP threshold,
· congestion control parameters, e.g., CBR and/or CR,
· IUC messages traffic, FFS: how to monitor IUC traffic.
Proposal 2: Support inter-UE coordination scheme 2 to resolve conflict detected in the past.
Proposal 3: Support inter-UE coordination scheme 2 for all cast types.
Proposal 4: Support inter-UE coordination scheme 2 when PSFCH is not configured or when feedback-based HARQ is not required.
Proposal 5: At least for scheme 2: Support repetition of inter-UE coordination messages K times, where K depends on severity of the resource conflict, congestion parameters, transmission priority, etc.
Proposal 6: For scheme 2 inter-UE coordination triggering conditions, consider at least the following: 
· priority of transmission indicated in the received SCI, 
· communication range of assisted UE-B (if possible),
· severity of resource conflict depending on RSRP threshold and repetition in the past/expected future resources (periodic reservation).
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