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1. Introduction
In RAN1#84bis, the following agreements were made with respect to triggering of resource reselection [1]:
Agreement:
· Reselection is triggered if

· A counter meets an expiration condition, or

· The counter is reset to a value when reselection is triggered.

· FFS whether this value is random, fixed, and/or the same across UEs

· 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).

· eNB triggers reselection, or

· FFS whether some information needs to reported from UE to eNB

· FFS additional condition(s), e.g.,

· If it is supported that a UE can notify later that it no longer intends to use the resource at a future TTI, reselection triggering condition related to this notification.
· Reselection triggered by notification on resource collision from another UE
· Reselection triggered by sensing of resources utilization above a threshold
· Reselection triggered by higher layer

· Other conditions are not precluded
In this contribution, details of triggering for resource reselection  are presented.
2. Discussion
Figure 1 shows a proposed procedure for resource selection in UE autonomous mode based on sensing. The focus of this contribution is on the highlighted part i.e. the process for triggering resource re-selection. Based on the sensing results from SA decoding and/or energy sensing, the UE makes a decision on the resources that need to be excluded in the transmission. Thus, a UE identifies the resources that will be occupied and/or collided by the other UEs and avoids a colliding resource allocation for its transmission. Based on the remaining resources available for transmission, the UE then selects the resources to be used for transmission. The UE then selects the transmission parameters such as transmit power, MCS, semi-persistent transmission related parameters such as next transmission interval etc. and transmits in the selected resources with the selected transmission parameters. The UE finally makes a decision whether to continue this transmission on the selected resources or re-start the process for a new transmission. Further details on resource selection procedure are available in companion documents [2, 3, 4].
[image: image1.png]


Figure 1: Resource re-selection procedure for UE autonomous resource allocation
2.1 Triggering of resource selection/re-selection 
Reselection can be triggered in the following conditions:

· Based on timer or counter expiry:
Reselection is triggered when a timer or counter meets an expiration condition or is reset to a value due to triggering of reselection based on other conditions. It is possible that when multiple UEs select the same resources and periodicity based on the same sensing results, they collide at every transmission. Hence, it is important to allow some variation in the counters for every UE so that UEs get a different view of the network when performing resource reselection. However, it is also important that the variation be consistent across all UEs. It is proposed that each UE shall independently reset or initialize the resource re-selection counter to a value randomly chosen within a range of values. The range should be large enough to allow accurate sensing and small enough to meet latency and not have significant change in network conditions. In one example, this range can be integers between [16, 31], which can be implemented with a 4-bit counter with a fixed offset of 16.  The counter decrements every transmission period (e.g., every 100 ms). The UE performs reselection when the counter reaches zero or is reset due to triggering of resource reselection based on other conditions.   

· Based on higher layer notification:

Reselection is triggered by an upper layer notification. This could be due to change in the requirements over the existing transmission. Examples of requirement changes can include change in latency, reliability, priority, fairness, or QoS requirements. 

· Based on fairness:

The resource selection criteria based on fairness using the network load was presented in a companion document [3]. If the network load observed by a UE exceeds a configurable threshold, resource reselection is triggered. 

· Based on zone change:
When the UE is aware of a change in zone based on its geo-location, it should trigger resource reselection 

· Based on scheduling conflict:

If the resources identified for the next transmission from current UE conflicts with or overlaps with the resources identified for transmission by another UE as identified by sensing, resource reselection is triggered

· Based on sensing a traffic with higher priority:

It is proposed that from a PHY perspective, priority can coarsely grouped into two classes for V2V, one which is low priority and the other which is high priority. The MAC provides the coarse priority information to the PHY along with the message to be transmitted in these two classes. Example of low priority traffic could be periodic (CAM) messages and an example of high priority traffic could be aperiodic (DENM) messages. It is further proposed that these two priority types are masked with different RNTIs to distinguish them during sensing by SA decoding. Furthermore, the traffic characteristics of high priority traffic such as aperiodic DENM messages can have increased repetitions of short periodicities (e.g. ~1-10 ms) and high transmit power which can be distinguished via energy sensing. The detection of a change in traffic priority by sensing and/or SA decoding triggers resource reselection. See companion document [5] for discussion on priority support. 
· Based on eNB indication:

In some cases, the eNB may request the transmitting UE to perform resource reselection. This could be based on indication from transmitting UE of the current load conditions based on sensing. In this case, the resource reselection can also include resource pool reconfiguration based on the load conditions reported to the eNB by the transmitting UE. 

· when UE skips one or more of its scheduled SL transmission:

In some cases UE may skip one or more of its scheduled SL transmissions, e.g. a given UE can prioritize its UL transmission over SL and hence, does not transmit SL. See companion document [6] for more details on UL prioritization. It is possible that in this case, the sensing mechanism by other UEs may incorrectly identify that the resources are now available and these UEs may use this resource. However, when the UE now transmits SL as well in the same resource, it can cause a collision. Hence, it is proposed that a UE performs resource reselection when UE skips one or more of its scheduled SL transmission.  
It is not precluded that the transmitting UE may re-select the same resources after resource reselection. 
3. Conclusion
The following proposals are made to support triggering in resource reselection: 
Proposal 1: It is proposed that RAN 1 identify the following cases for triggering resource selection for consideration at RAN 2:
1. Timer/Counter expiry

2. Higher layer notification

3. Fairness

4. Zone change

5. Scheduling conflict
6. Sensing high priority traffic

7. eNB notification

8. Skipping scheduled SL transmission
Proposal 2: The transmitting UE is allowed to reselect same resources after resource reselection
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