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Introduction
The following agreements were made during the RAN2#107 meeting on the exceptional pools [1]:
	RAN2#107 Agreements on exceptional TX resource pool 
6:	RAN2 wait for RAN1 progress to determine whether to apply separate exceptional pools for unicast and non-unicast traffic.



During the RAN1#98 [2] and RAN1#98bis meetings [3], the following agreements were made with respect to the design for (pre-)configured resource pools:

RAN1#98:
	· Agreements on resource pool usages (physical layer structure)
· In physical layer perspective, a (pre-)configured resource pool can be used for all of unicast, groupcast, and broadcast for a given UE. 
· There is no (pre-)configuration to inform which cast types are used for the resource pool.




RAN1#98bis:
	Working assumption:
· For HARQ feedback in groupcast and unicast, when PSFCH resource is (pre-)configured in the resource pool,
· SCI explicitly indicates whether HARQ feedback is used or not for the corresponding PSSCH transmission.



RAN1#99:
	· Agreements on pre-emption mechanism (resource allocation mode 2)
· Support a resource pre-emption mechanism for Mode-2
· A UE triggers reselection of already signaled resource(s) as a resource reservation in case of overlap with resource(s) of a higher priority reservation from a different UE and, SL-RSRP measurement associated with the resource reserved by that different UE is larger than an associated SL-RSRP threshold
· Only the overlapped resource(s) is/are reselected
· FFS
· the timeline for reselection
· other details
· FFS whether or not to support other potential UE behaviour (e.g, power boosting/reduction)
· This mechanism can be enabled or disabled, per resource pool
· FFS details




This discussion paper examines the remaining issues pertaining to the exceptional pool configuration in NR V2X.
Exceptional Pool Configuration
An issue, related to the design of the exceptional pool, is the guarantee that the LTE exceptional pool configuration and associated resource selection method (as in LTE) can continue to satisfy the QoS requirements when transitioning from normal Tx resource pool operations in NR. Furthermore, the usage of the exceptional pool by a large number of UEs of different cast types may significantly degrade the SL transmission performance.
Initial agreements on resource pool design have been made with the view that at least from a RAN1’s perspective, (pre-)configured resource pools are to be used for all cast types. RAN2 should take this into account when designing the configurations, especially with regard to the exceptional pool(s). 
Observation 1:  RAN1 has agreed that pre-configured resource pools are cast type independent.
Cast type separation has also been discussed on the exceptional pool level, and the motivation is clear in terms of QoS satisfaction [4], but this may lead to inefficient usage of resources in the exceptional pool. Considering that the exceptional pool is not meant for sustained SL communications (only during exceptional radio link events), the design should also be kept as simple as possible. 
Observation 2: Exceptional pool should aim to be cast-type independent in order to maintain maximum resource efficiency.
Alternatively, it should be understood if one or more exceptional pools are sufficient to meet all the stringent QoS requirements in the fallback scenario. In the case where UEs are configured to use feedback such as HARQ in a normal resource pool, the same configuration should be maintained in an exceptional pool. A similar configuration should also be applicable in a scenario where UEs are not configured to use feedback. However, in a given cell there will be multiple UEs with different reliability requirements based on the QoS or cast type resulting in UEs experiencing performance degradation, which also depends on the congestion level of the exceptional pool at a given time.
Proposal 1: A V2X UE in a cell may be configured with at least one exceptional pool depending on whether HARQ feedback is required or not required.
According to the working assumption made in RAN1#98bis, the SCI explicitly indicates whether HARQ feedback is used or not provided that the PSFCH has been (pre-)configured for a resource pool. Therefore, in order to unify the configuration across resource pools while aiming to satisfy the stringent reliability requirements in NR V2X, the same working principle may be extended to the exceptional pool(s). 
The gNB may or may not configure an exceptional Tx resource pool in the V2X system information with PSFCH resources in a similar fashion to the normal Tx resource pool operational behaviour. This enables UEs requiring HARQ feedback to maintain their respective SL transmission performance during exceptional scenarios, although the use of random resource selection may in any case degrade the performance of such schemes. In the case that the exceptional pool is not configured with PSFCH resources, but the UE is configured to perform HARQ transmissions, the UE should then be able to disable HARQ (using the SCI) or use an alternative exceptional pool with PSFCH resources (if configured).
Proposal 2: The exceptional pool may or may not be configured with PSFCH resources.
Proposal 3: If the exceptional pool is configured with PSFCH resources, UE can enable HARQ feedback on the exceptional pool depending on QoS characteristics.
Proposal 4: If the exceptional pool is configured without PSFCH resources, UE should disable HARQ feedback on the exceptional pool.
[bookmark: _GoBack]In LTE V2X random resource selection has been employed for the exceptional pool and while that has been relatively sufficient for the BSM use cases, it should be decided whether this restriction should also be carried over into the resource selection mechanism for NR V2X exceptional pools despite the varying and stringent V2X requirements. Given the increased number of use cases of the exceptional pool [1], as well as the various SL cast type transmissions, there is a high possibility of frequent congestion in the exceptional pool(s). In order to realise a reasonable improvement in the current SL transmission performance, the Mode 2 sensing and resource selection mechanism should be included as a possible resource selection mechanism for the exceptional pool. The current use of random resource selection in the exceptional pool also increases the resource collision probability and has been raised as a concern from RAN1 in LTE V2X, even though RAN2 had made some initial agreements on the resource selection mechanism of the exceptional pool [5].
Following the need and acceptance for sensing and resource selection mechanism in the exceptional pool, it can be noted that subsequent features of the sensing and selection mechanism agreed to be introduced in NR V2X can also be extended to the exceptional pool such as the pre-emption mechanism [6], where resource reselection is triggered once overlapping SL resources with other high priority UEs have been detected. The pre-emption mechanism further benefits UEs with high priority messages that are required to be transmitted in exceptional scenarios.
Proposal 5: The exceptional pool may make use of the Mode 2 resource selection mechanism in addition to random resource selection for improved QoS.
· Proposal 5a: The exceptional pool may be enabled or disabled with resource pre-emption mechanism.
Conclusions
This discussion paper brought about the following observations:
Observation 1: RAN1 has agreed that pre-configured resource pools are cast type independent.
Observation 2:  Exceptional pool should aim to be cast-type independent in order to maintain maximum resource efficiency.
The proposals are summarised as follows:
Proposal 1: A V2X UE in a cell may be configured with at least one exceptional pool depending on whether HARQ feedback is required or not required.
Proposal 2: The exceptional pool may or may not be configured with PSFCH resources.
Proposal 3: If the exceptional pool is configured with PSFCH resources, UE can enable HARQ feedback on the exceptional pool depending on QoS characteristics.
Proposal 4: If the exceptional pool is configured without PSFCH resources, UE should disable HARQ feedback on the exceptional pool.
Proposal 5: The exceptional pool may make use of the Mode 2 resource selection mechanism in addition to random resource selection for improved QoS.
· Proposal 5a: The exceptional pool may be enabled or disabled with resource pre-emption mechanism.
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