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Introduction
The following agreements were made during the RAN2#106 meeting on the exceptional transmit (Tx) pool [1]: 
	Agreements on exceptional TX resource pool: 
1: 	As in LTE V2X, NR V2X adopts the concept of exception pool.
2:	As in LTE V2X, when configured in mode 1, UE use exceptional pool in the following cases:
	i) When UE detect Uu physical layer problems or radio link failure.
	ii) Before UE finish the initiated connection (re)establishment.
	iii) During handover
3:	As in LTE V2X, if UE is not configured in mode 1, UE use exceptional pool when the sensing results for the normal TX resource pool is not available.



An email discussion was also triggered to discuss additional use cases for the exceptional pool and any enhancements during HO [2]. This contribution elaborates on further aspects relevant for the exceptional pool design.
Use Cases  
The usage of the exceptional pool is to serve as a fallback means of sidelink (SL) transmission during special radio link events. The events in LTE serve as a baseline to the agreements made in [1], regarding the usage of the exceptional pool. However, it should be noted that LTE’s primary use case was the broadcast of safety critical messages whereas NR QoS demands are more stringent with the objective to fulfil the advanced use cases. Therefore, suitable enhancements are needed to improve the existing SL transmission fallback mechanism or may also require the need of additional mechanisms to complement the current approach.
Observation 1:  Different requirements between LTE and NR may necessitate the need for enhancements to the existing fallback mechanisms.
Beam-based transmissions is a new multi-antenna enhancement exploiting the large number of antenna elements for both transmission and reception. Therefore, beam management procedures are necessary to ensure the establishment and stability of a suitable transmitter/receiver beam pair on the Uu link. Beam failure recovery mechanisms are also meant to deal with rapidly fluctuating radio and environmental events, which may disrupt the established beam pair between the gNB and UE. Beam failure detection (BFD) operates in a similar manner to radio link failure (RLF) detection, by triggering beam failure and when the PDCCH BLER exceeds a certain threshold (based on the measurement of certain RS), while beam failure recovery (BFR) also aims to ensure that a new beam pair is recovered within the same serving cell, unlike RLF which results in link failure to the serving cell and requires connection re-establishment procedures [3, 4]. 
In the context of V2X operations, it should also be further discussed if the impact of beam failure affects the operation of SL communications (e.g. reception of grants/dedicated resources for Mode 1, etc.), which would then necessitate the use of the exceptional pool.  If the exceptional pool is enabled for this use case, it should also be noted that due to the mobility of V2X UEs it can be foreseen that frequent beam failure events may occur, implying that frequent use of the exceptional pool, could degrade service continuity. Depending on the latency requirements, the stage at which exceptional pool usage is enabled must also be decided, e.g. after declaration of beam failure.
Therefore, further discussion on the impact of beam failure on SL operations and the corresponding influence on the overall serving cell (Uu link) is necessary.
Observation 2:  Further discussion on the impact of beam failure on SL operations may be required for exceptional pool usage.
Exceptional Pool Configuration
It has not been finalised on whether a single shared resource pool or two different resource pools will be configured, in the case of Mode 1 and Mode 2 simultaneous configuration. However depending on the RAN1 agreements, it is possible that one of the following scenarios may occur, in the event that both Mode 1 and Mode 2 require the use of the exceptional pool (largely based on existing LTE procedures for configuring the exceptional pool):
· Mode 1 and Mode 2 both requiring the use of exceptional pool
· Case 1: For a single shared pool configuration, a single exceptional pool (as in LTE) may be configured. It should be noted that the desired QoS may not be met with the uncertainty of random selection within the same exceptional pool.
· Case 2: For separate resource pool configurations for Mode 1 and Mode 2, two separate exceptional pools are also configured to the UE in a similar manner.
· Either Mode 1 or Mode 2 require the use of the exceptional pool
· LTE mechanism may be reused, to allow operation of one of the modes.
In the case that the resource pools are defined according to cast types, then further consideration would also be needed with respect to the exceptional pool(s) configuration.
Proposal 1: Wait for RAN1‘s progress on general resource pool design before finalising the extent of the exceptional resource pool configuration for Mode 1 and Mode 2 simultaneous configuration.
Another issue,  related to the design of the exceptional pool, is the guarantee that the existing exceptional pool and associated resource selection method (as in LTE) can continue to satisfy the QoS requirements when transitioning from normal Tx 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 performance.
Cast type separation has also been discussed on the exceptional pool level, and the motivation is clear in terms of QoS satisfaction [2], 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. 
Proposal 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 Tx 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.
Proposal 3: More than one exceptional pool configuration may be needed to maintain high QoS for advanced use cases (e.g. provision of HARQ feedback) in events such as RLF, HO.
Conclusions
This discussion paper brought about the following observations:
Observation 1:  Different requirements between LTE and NR may necessitate the need for enhancements to the existing fallback mechanisms.
Observation 2:  Further discussion on the impact of beam failure on SL operations may be required for exceptional pool usage.
The proposals are summarised as follows:
Proposal 1: Wait for RAN1‘s progress on general resource pool design and Mode 1 and Mode 2 simultaneous configuration before finalising the extent of the exceptional resource pool configuration.
Proposal 2: Exceptional pool should aim to be cast-type independent in order to maintain maximum resource efficiency.
Proposal 3: More than one exceptional pool configuration may be needed to maintain high QoS for advanced use cases (e.g. provision of HARQ feedback) in events such as RLF, HO.
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