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1	Introduction
In RAN2#106 meeting [1], the following agreement is achieved for exceptional TX resource pool:

	Agreements on exceptional TX resource pool in RAN2#106: 
1: 	As in LTE V2X, NR V2X adopts the concept of exception pool.
2: 	As in LTE V2X, when configured in mode 1, UEs use exceptional pool in the following cases:
	i) When a UE detects Uu physical layer problems or radio link failure.
	ii) Before a UE finishes the initiated connection (re)establishment.
	iii) During handover


These agreements were baseline and were inherited from LTE V2X specification. In RAN2#107, an email discussion outcome on Exceptional TX resource pool [106#79] [NR/V2X] Exceptional TX resource pool (MediaTek) [1] was handled. 
Based on the email discussion [1] in RAN #107, further agreements were made. These further updates to the agreements on exceptional TX resource pool and configured grant type are as follows:
	· It is supported that target cell provide configured sidelink grant type 1/2 in HO command. The UE starts configured SL grant type 1 once it is received.
· A mode-1 UE is allowed to continue using the configured SL grant type 1 when beam failure or physical layer problem in NR Uu occur. FFS how long the SL configured grant is considered valid.



[bookmark: _Hlk20844695] 2	NR SL behaviour during handover or PHY layer issues
[bookmark: _Hlk20481779]3GPP has defined the following timers T304, T310 and T311 for the Uu interface [2] to deal with situation such as Handover procedure, Handover failure (HoF) and Radio Link Failure (RLF). The same timers are defined for NR. In particular, the function of the above-mentioned timers are as follows: 
· Handover Procedure: 
[bookmark: _Hlk20482463]The UE receives the RRC CONNECTION RECONFIGURATION message along with Mobility Control Info. The UE will leave the current serving radio cell and select the target radio cell. The timer T304 is triggered and the UE must finalize the handover (HO) procedure as long as the timer T304 is running i.e. before its expiry. If T304 expires a handover failure is declared and the UE starts the timer T311. 
· Radio Link Failure (RLF): 
When the UE detects PHY layer related problems (i.e. when it receives N310 consecutive out-of-sync indications from lower layers), it starts the timer T310. The T310 is stopped upon receiving N311 consecutive in-sync indications from lower layers, upon triggering the handover procedure and upon initiating the connection re-establishment procedure (i.e. when T311 starts). If T310 expires a Radio Link Failure (RLF) is declared and the UE start the timer T311.
· RRC connection re-establishment:
If the timer T311 is running, the UE initiates the RRC connection re-establishment procedure. The timer T311 is terminated if a suitable cell or a cell using another RAT is selected. If T311 expires the UE enters the RRC_IDLE state. Within the RRC_IDLE state the UE can only use NR SL mode 2 resources, which are selected based on sensing of the radio channel. 
UE’s connection towards the gNB via the Uu interface is in principle independent from a connection between the UE and other UEs in sidelink. The sidelink communication might be operated on another frequency than the Uu frequency. 
Nevertheless, the Uu procedures like handover and physical layer problems leading to RLF, have impact on the sidelink communication with respect to resource allocation, e.g. allocation of new configured sidelink grant type ½ during handover or continuation of using configured SL during radio problems. 
Observation 1: The Uu procedures for handover and physical layer problems have impact on the resource allocation on NR sidelink 
The agreement from RAN2#107 with respect to configured grant and handover/physical layer problems is depicted in Figure 1: 
[image: ]
Figure 1: 3GPP defined timers for the Uu interface and the current RAN2 3GPP standardization status for NR V2X
The RAN2#107 agreements mentioned above are considered as a starting point for further specification of the procedures
· in case the handover procedure will fail causing HoF or
· the physical layer problems will lead to RLF.

Observation 2: The RAN2#107 agreements with respect to continuation of configured grant (CG) in case of handover and physical layer problems require further specifications with respect to failure cases. 
During the HO procedure the UE will use configured SL grant type 1, defined by the target gNB.  It is assumed that this SL CG is received from the source gNB within the RRCConnectionReconfiguration message. If a handover failure occurs, the UE might still re-establish the connection to the target cell/gNB during T311. Therefore, it is proposed that the configured SL grant type 1 is applied also after handover failure and during T311.
Proposal 1: RAN2 is kindly requested to decide that the configured SL grant type 1 provided by the target gNB in HO command, can be continued to be used after a handover failure and while T311 is running.
Also, during RLF, the UE might re-establish connection to the source cell during the runtime of T311. Therefore, it is proposed that the configured SL grant type 1 from the source gNB is applied also after RLF while T311 is running.
Proposal 2: RAN2 is kindly requested to decide that the configured SL grant type 1 (from the source gNB) can be continued to be used after RLF while T311 is running.
In NR V2X, some applications can be of critical importance and have diverse, stringent QoS requirements in terms of one or more KPIs. These applications, (e.g. cars in a group including both platooning and non-platooning use cases), require configured SL grant type 1 to perform actions such as communication among themselves for coordinating manoeuvres or exchanging critical information related to a specific application etc.  If these applications are aware about an upcoming change or possible degradation of SL QoS policies, e.g. a switch from configured grant to exceptional pool resources or Mode-2 resources, an appropriate response might be triggered, e.g. an increase of inter vehicle distance, leaving/joining the vehicle group etc.  
Observation 3: If an application with critical QoS requirements is informed in advance about the possibility of QoS degradation, e.g. a possible switch from configured grant to exceptional pool resources or Mode-2 resources, an appropriate response might be triggered.
After the timer T311 has expired, the UE enters the RRC_IDLE state which would require the UE to switch to exceptional resource pool or to Mode-2 resources. As the Uu transmission and the sidelink transmission are independent, the sidelink transmission might continue for a limited time, even if the Uu communication is terminated due to the RRC_IDLE/INACTIVE state. Therefore, for critical QoS applications it is proposed that a UE uses configured SL grant (if provided by the target gNB in case of HO and from the source gNB in case of RLF) for a limited time duration at least till T311 expires and preferably even after T311 has expired i.e. when the UE enters the RRC_IDLE/INACTIVE state. This extended but limited time might be configured by a new SL timer. As the HO timer (T304) and the RLF timer (T310) might have different values, two different timers should be defined.  The CG continuation could avoid unexpected, sudden QoS degradation of critical applications over the NR SL.
Proposal 3: RAN2 is kindly requested to decide that the configured SL grant type 1 is used at least till T311 expires and preferably even after UE enters the RRC_IDLE/INACTIVE state after T311 expires.
Proposal 4: RAN2 is kindly requested to decide if the time how long the configured SL grant type 1 is used (till T311 expires or brief continuation after T311 expires) needs to be controlled by a new SL timer.
Proposal 5: RAN2 is kindly requested to consider two new independent SL timers for UE within the handover process and a UE experiencing PHY layer problems. 
It is also worth noting that when the Tx UE is undergoing an event such as PHY layer issues, handover process or RLF/HoF, the peer UE(s) communicating with the Tx UE are not aware of the Tx UE’s state and how long will the Tx UE stay in this state of uncertainty.
With the start of the new SL timers, i.e. the configured grant is applied by the UE, the UE should indicate the peer UE(s) about the limited time with respect to configured grant availability and potential degradation of SL QoS by a switch to exceptional resource pool or Mode 2 resources after the configured timer expires and the grant cannot be continued to be used. With such temporary extension of the configured grant and a pre-notification of potential SL QoS degradation, the peer UE(s) can get additional time to prepare and respond in an appropriate way. 
Proposal 6: RAN2 is kindly requested to decide that a UE suffering PHY layer problems or being within a handover process should indicate its peer SL UE(s) about the limited time, a configured grant and the dedicated QoS can be guaranteed in compliance with the SL timer.  
One consequence of adopting Proposals 1-5 is that exceptional Tx pools will not be used at all, if the UE was configured with CG Type 1 in Mode 1 and was allowed to continue using the CG even after entering the failure state. Thus, RAN2 is asked to confirm this behaviour if preceding proposals are acceptable.
Proposal 7: Exceptional Tx pools for SL V2X are applicable only in case the UE was configured with SL dynamic grant. When CG Type 1 was provided, the UE continues using it for the period specified in the preceding proposals.
3 	Conclusion
The following observations and proposals have been made in the course of the paper:
Observation 1: The Uu procedures for handover and physical layer problems have impact on the resource allocation on NR sidelink 
Observation 2: The RAN2#107 agreements with respect to continuation of configured grant (CG) in case of handover and physical layer problems require further specifications with respect to failure cases. 
Observation 3: If an application with critical QoS requirements is informed in advance about the possibility of QoS degradation, e.g. a possible switch from configured grant to exceptional pool resources or Mode-2 resources, an appropriate response might be triggered.
Proposal 1: RAN2 is kindly requested to decide that the configured SL grant type 1 provided by the target gNB in HO command, can be temporarily continued after a handover failure has occurred and while T311 is running.
Proposal 2: RAN2 is kindly requested to decide that the configured SL grant type 1 (from the source gNB) can be temporarily continued after RLF while T311 is running.
Proposal 3: RAN2 is kindly requested to decide that the configured SL grant type 1 is used at least till T311 expires and preferably even after UE enters the RRC_IDLE/INACTIVE state after T311 expires.
Proposal 4: RAN2 is kindly requested to decide if the time how long the configured SL grant type 1 is used (till T311 expires or brief continuation after T311 expires) needs to be controlled by a new SL timer.
Proposal 5: RAN2 is kindly requested to consider two new independent SL timers for UE within a handover process and a UE experiencing PHY layer problems. 
Proposal 6: RAN2 is kindly requested to decide that a UE suffering PHY layer problems or being within a handover process should indicate its peer SL UE(s) about the limited time, a configured grant and the dedicated QoS can be guaranteed in compliance with the SL timer.  
Proposal 7: Exceptional Tx pools for SL V2X are applicable only in case the UE was configured with SL dynamic grant. When CG Type 1 was provided, the UE continues using it for the period specified in the preceding proposals.
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