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1. Introduction

	RAN1#94
Agreements:

· At least two sidelink resource allocation modes are defined for NR-V2X sidelink communication

· Mode 1: Base station schedules sidelink resource(s) to be used by UE for sidelink transmission(s)

· Mode 2: UE determines (i.e. base station does not schedule) sidelink transmission resource(s) within sidelink resources configured by base station/network or pre-configured sidelink resources

RAN2#104

4:
RAN2 will support the case a UE can be configured to perform both mode-1 and mode-2 at the same time assuming RAN1 does not have concern on it. FFS on the scenario which it is applicable.


This contribution is to discuss possible exceptional cases in NR V2X and how UE handle exceptional cases.
2. Discussion

In LTE, the exceptional resource pool is used for handling some special conditions that a UE cannot derive resources. The possible conditions for a UE to reconfigure resource pool as exceptional resource pool in conditions listed in below.
	RRC STATE
	Transmission mode
	scenario

	RRC_CONNECTED
	LTE Mode 3
	Handover

	
	
	RLF or L1 problem

	
	
	Connection re-establishement

	
	LTE Mode 4 
	during Handover , and sensing result is not yet available

	
	
	NW reconfigures resource pool, and sensing result is not yet available 

	RRC_IDLE
	LTE Mode 4
	Connection establishment

	
	
	Sensing result unavailable during Cell selection/reselection


Table 1: LTE cases for applying exceptional resource pool
Some cases for applying exceptional resource pool such as connection establishment or no sensing result available are still valid without question. Regarding the cases, since a UE could not perform transmission based on Mode 2 resource pool, the exceptional resource pool will be only choice. And the UE should follow LTE design performing random resource selection in the exceptional resource pool.
Observation 1: The exceptional resource pool is still useful for the cases such as no available sensing result or connection establishment. 
Proposal 1: As LTE design, the exceptional resource pool is configured through system information and will be applied to following cases

· A mode 2 UE has no available sensing result of configured resource pool(s).
· A mode 2 UE initiates connection establishment until receiving an RRCConnectionReconfiguration with sidelink configuration, or until receiving an RRCConnectionRelease or an RRCConnectionReject
Furthermore, in general, the transmissions performed in exceptional resource pool will have lower reliability compared with transmissions performed based on scheduling or sensing result, because UEs perform transmission based on random selection in the exceptional resource pool. Currently, there is no mechanism to prevent possible collisions.
Regarding a RRC_CONNECTED mode UE, if the same cases for applying exceptional resource pool is reused in NR V2X, it can be observed that the UE configured with mode 4, compared with a UE configured with mode 3, has less chance to applying exceptional resource pool due to pre-sensing operation. 

Meanwhile, in NR V2X agreement, one possible enhancement is a UE being allowed to perform resource allocation based on Mode 1 and Mode 2. And the Mode 1 and the Mode 2 are for supporting diverse QoS requirements. Specifically, the Mode 1 could have better reliability compared with Mode 2 in most of cases. Since Mode 1 in NR could be used to support service with stringent reliability requirement, it seems no reason to let a Mode 1 UE to fallback to exceptional resource pool more often than a Mode 2 UE. 

Observation 2: Following LTE design, for NR UEs are in RRC CONNECTED mode, reliability performance of Mode 1 degrades due to using exceptional resource pool more often compared with Mode 2. 
In LTE, the exceptional cases for Mode 1 include handover, re-establishment, RLF and L1 problem. In NR, the beam failure could also be one of the exceptional cases. The possible exceptional cases for Mode 1 in NR are listed in the table 2. 
	Exceptional cases for Mode 1

	RRC Connection Re-establishment

	Handover

	L1 problem

	Radio Link failure

	Beam Failure


Table 2. Possible exceptional cases for Mode 1
The main reason for a Mode 1 UE applying exceptional resource pool is the UE cannot receive any scheduling from the network in those exceptional cases. However, considering existed mechanism, a UE can have many ways for obtaining resources without scheduling. Some possible ways could be taken into account. 
Method 1. Grant-free / SPS resource allocation

Method 2. Mode 2 resource pool 

Regarding the method 1, a UE could have allocated SPS or grant free resources in NR. And the UE could still use the allocated SPS or grant free resources in some exceptional cases listed above. For instance, the UE will not release SPS resource for beam failure case or L1 problem. Following the same logic, the sidelink SPS or grant free resource could be considered as a method for enhancing performance of Mode 1. 
Regarding the method 2, a LTE UE could perform sensing while the UE is configured with Mode1. More specifically, the UE is performing sensing in the resource pool sharing case. In addition, based on current agreement, a UE could be configured with Mode 1 and Mode 2 at same time. In our view, it seems easy for a V2X UE to support continue energy sensing while being scheduled by gNB. If a UE configured as Mode1 can fallback to Mode 2 behavior in exceptional case, the performance for Mode 1 UE can be guarantee at least same as performance of a Mode 2 UE in exceptional cases. However, any new possible mechanisms can be further studied in work item phase.
Proposal 2: In addition to the exceptional resource pool, RAN2 study at least following mechanisms for Mode 1 UE handling exceptional cases.

· Sidelink SPS/grant free
· Fallback to Mode 2
3. Conclusion

Based on the analysis of this document, we have following observations and proposals:
Observation 1: The exceptional resource pool is still useful for the cases such as no available sensing result or connection establishment. 
Observation 2: Following LTE design, for NR UEs are in RRC CONNECTED mode, reliability performance of Mode 1 degrades due to using exceptional resource pool more often compared with Mode 2. 
Proposal 1: As LTE design, the exceptional resource pool is configured through system information and will be applied to following cases

· A mode 2 UE has no available sensing result of configured resource pool(s).
· A mode 2 UE initiates connection establishment until receiving an RRCConnectionReconfiguration with sidelink configuration, or until receiving an RRCConnectionRelease or an RRCConnectionReject
Proposal 2: RAN2 study possible enhancements for Mode 1 UE handling exceptional cases and at least following enhancements will be taken into account.

· Sidelink SPS/grant free

· Fallback to Mode 2
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