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1 Introduction
How to use exceptional pools in V2V context has been extensively discussed during the V2V WI.

Latest RAN2 agreements in RAN2#95 were the following:

	Agreements:

· The RRC specification will include the exceptional pools in SIB21 (for the non-handover case).  
· Pre-sensing on the exceptional pool is used for exceptional pool provided by serving cell (e.g. idle-to-connected, RLF cases, RRC reconfig).  

· For handover case, an “exceptional” pool is provided by the target cell.  The UE uses random selection on this pool.  

· Send LS to RAN1 to inform them and asking if they have any real concern.  

 


Main concern from the above agreements was the usage of random selection during handover which may affect V2V performances. For this reason, RAN2 sent in [1] an LS to RAN1 asking for any concern regarding this assumption.  

RAN1 reply in [2] is that there are concerns about the usage of random selection, mainly due to the higher transmission collision probability. 

In this contribution we discuss how RAN2 can address the RAN1 concern.

2 Discussion
During last RAN2#95-bis meeting, it was discussed to further extend the usage of exceptional pool with random selection to several other use cases beside the handover, e.g. cell selection/reselection, connection (re)establishment, change of pools, etc, and more in general for all those use cases in which the UE has not completed the sensing of the normal communication pool.
However, RAN1 in [2] has raised general concerns about the usage of random selection for V2V.

	LS reply:
RAN1 has not introduced random resource selection for V-UEs and RAN1 has concerns on increased resource collision probability caused by random resource selection. RAN1 notes that random selection for V-UE is not among the list of the objectives transferred from V2V WI


Observation 1 RAN1 has raised concerns about the usage of random resource selection for V2V mainly due to the increased resource collision probability.

The above observation calls for some further discussion in RAN2, regarding the usage of random selection in general. In particular, RAN2 should discuss what are the possible implications in terms of RAN2 specification if random selection is not used.

Observation 2 Given RAN1 LS reply, RAN2 should discuss what could be the possible implications if random selection in exceptional pool is not used.

In order to do that, it is worthwhile to analyse one-by-one all the use cases in which the random selection may be used.

· Cell selection/reselection
· Connection setup

· RLF/Reestablishment
· Handover

· Change of pools

2.1 Connection setup
This use case applies during transition from RRC_IDLE to RRC_CONNECTED. In this case, random selection would be performed on an exceptional pool until the UE has received the communication pool in dedicated signalling and completed the sensing procedure or a mode-3 grant is received. 

It is noted that the dedicated transmitting pool provided at connection establishment by the network should be already included in the receiving pool in order to ensure inter-UE communications. Therefore, sensing results should be already available when the UE receives the dedicated transmitting pool. For this reason, we believe that also in those sporadic transitions between RRC_IDLE and RRC_CONNECTED, the network implementation and the UE implementation can solve the issue.
Observation 3 The dedicated transmitting pool provided to the UE upon connection setup should be already included in the receiving pool that the UE is continuously monitoring.
Proposal 1 RAN2 should not optimize V2V performances for transitions between RRC_IDLE and RRC_CONNECTED.
2.2 Change of transmitting pools

This scenario addresses the case in which a UE suddenly receives from the eNB an RRC reconfiguration message including a new transmitting pool. In this case, the UE should start a new sensing procedure in the new pool (which lasts for 1 second) before transmitting on the new pool. Therefore, the random selection in exceptional pool would be used to limit the service interruption due to sensing.

This scenario resembles the connection setup use case, since also in this case the new transmitting pool should be already included in the receiving pool that the UE is continuously monitoring for the sake of inter-UE communication. 

Additionally, in our understanding, this scenario has to be considered has a corner case, that should be triggered by the network very rarely. The network implementation may be aware of such latency issue, and trigger a change of the transmitting pool only when absolutely needed (e.g. congestion or emergency situations where the V2V spectrum would be used elsewhere).

Observation 4 The event of transmitting pool change should be considered a very rare event. Additionally, the new dedicated transmitting pool should be already included in the receiving pool that the UE is continuously monitoring.
Proposal 2 RAN2 should not optimize V2V performances for sporadic changes of transmitting pools.

2.3 Cell selection/reselection
Unlike the previous use cases, this scenario deserves some more attention due to V-UE mobility. The random selection in the exceptional pool would be used whenever the UE transits from one cell to another. The random selection would solve the issue of latency due to necessary time to acquire and start the sensing of the transmitting pool provided by a target cell. However, it is also noted that the event of cell selection/reselection might occur quite often, therefore an excessive use of random selection might be detrimental for V2V performances.
Observation 5 Cell selection/reselection procedures might occur quite often due to V-UEs mobility, therefore performing random selection in such occasions might adversely affect V2V performances.
As in previous cases, also here it is reasonable to assume that the transmitting target pool should be already included in the reception pool provided by the source cell in other to guarantee inter-UE V2V communication across cells which is of critical importance for road safety. Scenarios in which the transmitting pool of the target cell is not included in the receiving pool of the source cell have to be considered as corner cases and probably the result of a bad configuration. Therefore, once acquired the SIB21 of target cell, the UE can transmit on the corresponding transmitting pool straight away without initiating a new sensing procedure
Observation 6 In order to ensure inter-cell V2V communications, a typical reception pool configuration should include the transmitting pool of the target cell. 
Observation 7 Given Observation 6, once a UE has acquired the SIB21 of target cell, it can transmit on the corresponding transmitting pool straight away without initiating a new sensing procedure.
Additionally, in case the above for any reason cannot be realized, the sensing in exceptional pool can be used. For example, the UE can initiate a pre-sensing of the exceptional pool (provided by source cell) on the basis of the measured RSRP/RSRQ of the target cell. 
Proposal 3 In case the reception pool does not include the transmitting pool of the target cell, the UE can decide to start early sensing on the exceptional pool (e.g. on the basis of the measured RSRP/RSRQ of the target cell).
2.4 Handover

For the handover, it was agreed in RAN2#95 that:
· For handover case, an “exceptional” pool is provided by the target cell.  The UE uses random selection on this pool.  

Unfortunately, the above agreement is not aligned with the RAN1 LS reply. However a similar analysis done for the other use cases can show that random selection can be avoided with no major effort.
As observed in Observation 6, a typical reception pool configuration includes the transmitting pool of the target cell. Therefore, once the UE has acquired in handover command the exceptional pool of the target cell, the UE should have the sensing results already available so that it can start transmitting on the target pool straight away without initiating a new sensing procedure.

Observation 8 Given Observation 6, once a UE has acquired the exceptional pool via HO command, it can transmit on this pool straight away without initiating a new sensing procedure.

Proposal 4 For handover case, an “exceptional” pool is provided in handover command. The UE uses already available sensing results to transmit on this exceptional pool.
2.5 RLF/Reestablishment
Regarding RLF, in RAN2#95 it was agreed that:

· Pre-sensing on the exceptional pool is used for exceptional pool provided by serving cell (e.g. idle-to-connected, RLF cases, RRC reconfig).  

In our understanding the above agreement fits well to the RLF use case. Also here it is assumed that a proper eNB implementation includes the resources of the exceptional pool in the reception pool. Therefore, once the UE goes in RLF should have the sensing results already available and no real interruption due to latency should be experienced. For a UE in mode-3, since sensing is not required in mode-3, the sensing may be started by the UE only after the first out-of-sync indication, so that in case RLF is declared the latency due to sensing should be minimal.

The exceptional pool should be used for the whole duration of RLF (including also the RRC connection reestablishment procedure, if triggered) until the UE has re-acquired the transmitting pool from the serving cell.

Observation 9 A proper eNB and UE implementation should be able to minimize the impact of latency due to sensing in case of RLF.

Proposal 5 The UE transmits on the exceptional pool using sensing, for the whole duration of RLF and RRC connection reestablishment procedure (if triggered), until it has re-acquired the transmitting pool from the serving cell.
3 Conclusion

In section 2 we made the following observations:
Observation 1
RAN1 has raised concerns about the usage of random resource selection for V2V mainly due to the increased resource collision probability.
Observation 2
Given RAN1 LS reply, RAN2 should discuss what could be the possible implications if random selection in exceptional pool is not used.
Observation 3
The dedicated transmitting pool provided to the UE upon connection setup should be already included in the receiving pool that the UE is continuously monitoring.
Observation 4
The event of transmitting pool change should be considered a very rare event. Additionally, the new dedicated transmitting pool should be already included in the receiving pool that the UE is continuously monitoring.
Observation 5
Cell selection/reselection procedures might occur quite often due to V-UEs mobility, therefore performing random selection in such occasions might adversely affect V2V performances.
Observation 6
In order to ensure inter-cell V2V communications, a typical reception pool configuration should include the transmitting pool of the target cell.
Observation 7
Given Observation 6, once a UE has acquired the SIB21 of target cell, it can transmit on the corresponding transmitting pool straight away without initiating a new sensing procedure.
Observation 8
Given Observation 6, once a UE has acquired the exceptional pool via HO command, it can transmit on this pool straight away without initiating a new sensing procedure.
Observation 9
A proper eNB and UE implementation should be able to minimize the impact of latency due to sensing in case of RLF.


Based on the discussion in section 2 we propose the following:
Proposal 1
RAN2 should not optimize V2V performances for transitions between RRC_IDLE and RRC_CONNECTED.
Proposal 2
RAN2 should not optimize V2V performances for sporadic changes of transmitting pools.
Proposal 3
In case the reception pool does not include the transmitting pool of the target cell, the UE can decide to start early sensing on the exceptional pool (e.g. on the basis of the measured RSRP/RSRQ of the target cell).
Proposal 4
For handover case, an “exceptional” pool is provided in handover command. The UE uses already available sensing results to transmit on this exceptional pool.
Proposal 5
The UE transmits on the exceptional pool using sensing, for the whole duration of RLF and RRC connection reestablishment procedure (if triggered), until it has re-acquired the transmitting pool from the serving cell.
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