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In this contribution, we elaborate on some design aspects identified in the agreements, covering eNB-triggered resource reselection as well as UE-autonomous-triggered resource reselection.
[bookmark: _Ref129681832]eNB-triggered resource reselection
We discuss in this section system designs relating to eNB-triggered resource reselection, per the following agreement in RAN1#84bis:
Reselection is triggered if
· …
· eNB triggers reselection, or
· FFS whether some information needs to reported from UE to eNB
· …
Congestion level measurement/reporting
Congestion level measurement of the sidelink channel is of particular importance in the context of UE autonomous resource selection. This is due to the fact that channel congestion can lead to potential overlapping transmissions and/or packet collisions, and thus system performance degradation. To address this issue, UE can measure the energy of the sidelink channel as an indicator of the congestion level, report this measurement to the eNB, thereby enabling the possibility of being configured by the eNB with adapted transmission behaviors in case the sidelink channel becomes congested.
Proposal 1: UE reports PC5 energy measurements to eNB to indicate congestion level status.
Depending on PC5 energy measurement, UEs can further report BLER associated with certain measurement resources to eNB for resource reselection. To be concrete, when UE observes that the PC5 energy measurement is high (e.g., above a certain threshold), UE can further measure the decoding statistics. i.e., BLER, of the corresponding SA and/or data resources, report the information to the eNB for resource reselection triggering decision. 
Proposal 2: BLER on top of RSRP/RSRQ measurement can be reported to eNB for resource reselection.
eNB triggering of resource reselection
One major advantage of being in-coverage is that, with UE measurement reporting, eNB can have wider perspective on the sidelink channel status and perform some management for resource reselection to alleviate congestion. When the channel is indicated to be congested by the UE, some alternatives at lower layers can be explored to resolve the congestion issue. Despite reducing the number of messages, no/less losing essential information can somehow be targeted for. For example, if V2X messages can be mapped to different priority levels, messages of higher priority level(s) and lower priority level(s) can be treated differently. 
If a smaller sized message can mitigate congestion issue, an extreme case could be to drop some messages of lower priority level(s). More flexible transmission approaches can be considered such as fewer number of retransmissions (see [2] for more details) for messages of lower priority level(s) to gain higher system PRR, lower transmit power to reduce interference to messages of higher level(s), and lower transmit probability, etc. 
Proposal 3: eNB can trigger resource reselection to adjust the transmission parameters such as the number of retransmissions, transmit power, transmit probability, etc. for messages of different priority level(s).
When the eNB receives a BLER report from UEs, eNB may decide whether to reselect resources for some UEs. For RRC_CONNECTED UEs, eNB can configure the UEs utilizing the resource(s) with reported high BLER to reselect the resources by dedicated signaling. For RRC_IDLE UEs, eNB can send the BLER of each measured resource or pool in SIB to notify each RRC_IDLE UE to reselect the resources autonomously. 
Proposal 4: eNB can inform RRC_CONNECTED UEs to reselect the transmission resource by dedicated signaling, and inform RRC_IDLE UEs the BLER of each resource/pool by SIB.
Details of UE reporting
In order for the system to work efficiently, the number of UEs performing measurements and reporting should be appropriately controlled and/or configured so that the signaling overhead has minimal impact to the system capacity. 
With eNB coverage, the number of reporting UEs can be configured by eNB, either by dedicated signaling to some of the UEs, or by broadcasting a condition to each UE to become a reporting UE with some criteria, e.g., a probability threshold. Additionally, the geo-information reporting helps eNB to configure only some UEs to cover the entire serving area.
Also, each reporting UE should be configured with the resource(s)/pool(s) it measures. An alternative is that each UE measures the whole bandwidth of for V2X transmission. It provides more flexibility and energy saving if each reporting UE is configured with part of bandwidth for measurement. 
A third aspect is the reporting format and triggering condition. A simple way is to fix the reporting format (e.g., a fixed measurement resource granularity) and triggering condition (e.g., fixed period).  
UE-autonomous-triggered resource reselection
Besides triggered by eNB, resource reselection can also be triggered by UE in an autonomous manner. In this section, we discuss some designs aspects relating to UE-autonomous-triggered resource reselection. 
Collision detection with muting
We discuss resource collision detection with muting. Per the following agreement in RAN1#84bis:
· Reselection is triggered if
· …
· UE identifies that the current resource allocation cannot fulfil the requirement, e.g., latency, reliability, priority, fairness, or QoS requirement (details FFS), or
· FFS how to impose limitation in the resource size selected by a UE
· Working assumption: UE detects resource allocation (including the indication of the intention of reusing the frequency resource as per the existing agreement) of another UE which potentially overlaps with its current resource allocation (including the indication of the intention of reusing the frequency resource as per the existing agreement)  and the detected situation meets a condition, or
· The condition is FFS, not precluding applying different conditions for different priorities (if any relevant case happens in priority handling from RAN1 point of view).
· …
Resource collision occurs when transmissions of two UEs overlap in the same time-frequency resources. This issue is of particular relevance in the context of UE autonomous resource selection with semi-persistent transmission, where packet collisions could last for a consecutive numbers of periods. One approach for potential resource collision identification is muting for some specific transmission opportunities. Basically, each UE can be (pre)configured with some muting pattern, where instead of performing transmission, UE can mute and try to detect if there are potential collision on the resources that it currently occupies. If a collision is detected, reselection will be triggered. Detailed muting mechanisms are discussed in our companion paper [3]. 
Proposal 5: Muting is supported for collision detection.
Collision detection with notification from another UE
We discuss resource collision detection with notification from another UE. Per the following agreement in RAN1#84bis,
· Reselection is triggered if
· …
· FFS additional condition(s), e.g.,
· …
· Reselection triggered by notification on resource collision from another UE
· …
For example, a third UE could identify resource collision by decoding two SAs (from two UEs) that point to overlapping PRB resources for PSSCH transmission. By broadcasting this sensing result to the surrounding UEs, the UEs that occupy the colliding PRB resources can be notified for potential resource collision and resolution. 
Proposal 6: Notification from another UE is supported for collision detection.
Conclusion
Resource (re)selection triggering mechanisms are discussed in this contribution. The following proposals are made:
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Proposal 1: UE reports PC5 energy measurements to eNB to indicate congestion level status.
Proposal 2: BLER on top of RSRP/RSRQ measurement can be reported to eNB for resource reselection.
Proposal 3: eNB can trigger resource reselection to adjust the transmission parameters such as the number of retransmissions, transmit power, transmit probability, etc. for messages of different priority level(s).
Proposal 4: eNB can inform RRC_CONNECTED UEs to reselect the transmission resource by dedicated signaling, and inform RRC_IDLE UEs the BLER of each resource/pool by SIB.
Proposal 5: Muting is supported for collision detection.
Proposal 6: Notification from another UE is supported for collision detection.
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