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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#96 were the following:

	Agreements:

· When selecting resources from the normal pool, the UE only uses sensing.  
· Working assumption: When selecting resources from the exceptional pool, the UE only uses random selection.  

· The V-UE is always mandated to do sensing on the normal tx pool, when the UE is configured for mode 4. If the sensing results are not yet available the UE shall use the exceptional pool. The exact cases in which this happens are FFS (e.g. reselection, reconfiguration, etc).
· For all other cases (e.g. during zone change in intra-cell), the UE shall use the normal pool. Sensing in these cases is required. 

· Send LS to RAN1 to inform them and asking if they have concern with this working assumption and if RAN1 sees any benefit to allow UEs to use sensing in exceptional cases.   


Main concern open issue from the above agreements is in which cases the UE shall use the exceptional pool. In this contribution we discuss when and how exceptional pool should be used. 
2 Discussion
2.1 Exceptional pool utilization 
During RAN2#96 meeting, it was agreed that the UE shall use the exceptional pool if the sensing results are not yet available. However the exact cases in which this happens remains open. Therefore it is worthwhile to analyse one-by-one all the use cases in which the exceptional pool may be used. 
1) Connection setup

2) Pool reconfiguration
3) Cell reselection
4) Handover

5) RLF/Reestablishment

Based on the current TS 36.331, it could be seen that a UE in mode-3 must use exceptional pool if 
· For 5) RLF/Reestablishment, when T301/T310/T311 is running;

· For 4) handover, when T304 is running; 

Observation 1 Exceptional pool already covers RLF/Re-establishment and handover procedure for mode-3. 
On the other hand, when a connected UE in mode-4 obtains the normal Tx pool from dedicated signalling, the usage of exceptional pool depends on whether the time required for sensing is met. 

· For 2) pool reconfiguration
· For 4) handover 

Observation 2 Exceptional pool already covers pool reconfiguration and handover procedure for mode-4 in RRC_CONNECTED state.

Please note that in order to ensure inter-UE communication, the Rx pool which is included in SIB (of serving cell) should already include the Tx pool (of serving cell and target cell). The difference between sidelink reception and sensing is that S-RSSI / PSSCH-RSRP measurement is needed for sensing, which we think is a small added effort over sidelink reception. Therefore, sensing results could be considered already available when the UE receives the Tx pool.

For idle UE, 
· For 1) connection setup

· For 3) cell reselection 

The exceptional pool can be avoided since

· For case 1), including v2x-CommTxPoolNormalCommon in SIB21 can avoid the need of exceptional pool;

· It is reasonable to assume that the target Tx pool should be already included in the Rx pool provided by the source cell to guarantee inter-UE V2V communication across cells. The only gap between sensing operation and message reception is the S-RSSI / PSSCH-RSRP measurement results, which is ignorable since the main UE Rx complexity is for data reception.

· Even if the additional S-RSSI / PSSCH-RSRP measurement is seen as additional effort, pre-sensing can also be applied here, in order for superior performance as commented by RAN1 [1], i.e., when the UE acquires SIB21 in advance from neighboring cells, UE does additional S-RSSI / PSSCH-RSRP measurement on the transmitting pools. With this sensing results available when the UE reselects to the new cell, the UE could transmit on the corresponding transmitting pool immediately. 

For this reason, and considering the following RAN2#94 agreement plus the limited time to close the V2x WI
	· For idle mode re-selection, it is up to UE implementation to minimize interruption time associated with SIBv2v acquisition.  


Proposal 1 RAN2 not further optimize exceptional pool usage for RRC_IDLE UEs.

2.2 Sensing for exceptional pool 
According to [1] sensing operation is preferred by RAN1 due to its superior performance.
	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.


As stated in section 2.1, sensing result on exceptional pool can be available in advance considering:

· The ignorable gap of S-RSSI / PSSCH-RSRP measurement between sensing results and message reception;
· The possibility to do pre-sensing;

A smart UE implementation of sensing-based transmission in exceptional pool should not be prevented. include the resources of the exceptional pool in the reception pool. Therefore, the UE should already have the sensing results available when starts/switches to use exceptional pool.

Proposal 2 Except during handover procedure, sensing-based transmission is preferred in exceptional pools.
3 Conclusion

In section 2 we made the following observations:
Observation 1
Exceptional pool already covers RLF/Re-establishment and handover procedure for mode-3.
Observation 2
Exceptional pool already covers pool reconfiguration and handover procedure for mode-4 in RRC_CONNECTED state.

Based on the discussion in section 2 we propose the following:
Proposal 1
RAN2 not further optimize exceptional pool usage for RRC_IDLE UEs.
Proposal 2
Except during handover procedure, sensing-based transmission is preferred in exceptional pools.


4 References
[1] R1-1610930, LS response on Exceptional Pool Handling for V2X, RAN WG1, Lisboa, Portugal, 10-14 October 2016
[2] 3GPP TS 36.331 V14.0.0, “Radio Resource Control (RRC); Protocol specification (Release 14)” 
5 Annex A – Text proposal

We suggest the following changes to TS 36.331 [2]
5.1.1.1 Transmission of V2X sidelink communication

A UE capable of V2X sidelink communication that is configured by upper layers to transmit V2X sidelink communication and has related data to be transmitted shall:

1>
if the conditions for sidelink operation as defined in 5.10.1d are met:

2>
if in coverage on the frequency used for V2X sidelink communication as defined in TS 36.304 [4, 11.4]; or

2>
if the frequency used to transmit V2X sidelink communication is included in v2x-InterFreqInfoList in RRCConnectionReconfiguration or in v2x-InterFreqInfoList within SystemInformationBlockType21:
3>
if the UE is in RRC_CONNECTED:

4>
if the UE is configured, by the current PCell with commTxResources set to scheduled:

5>
if T310 or T311 is running; and if the PCell at which the UE detected physical layer problems or radio link failure broadcasts SystemInformationBlockType21 including v2x-CommTxPoolExceptional in sl-V2X-ConfigCommon; or

5>
if T301 is running and the cell on which the UE initiated connection re-establishment broadcasts SystemInformationBlockType21 including v2x-CommTxPoolExceptional in sl-V2X-ConfigCommon; or

6>
configure lower layers to transmit the sidelink control information and the corresponding data based on sensing or random selection using the pool of resources indicated by v2x-CommTxPoolExceptional as defined in TS 36.321 [6] and TS 36.213 [23];

NOTE 1:
The UE is assumed to perform sensing on the resources of the pool (as defined in TS 36.213 [23]) indicated by v2x-CommTxPoolExceptional within SystemInformationBlockType21, before it transmits using the pool of resources based on sensing.
5>
if T304 is running and the UE is configured with v2x-CommTxPoolExceptional included in mobilityControlInfoV2X in RRCConnectionReconfiguration:

6>
configure lower layers to transmit the sidelink control information and the corresponding data based on random selection using the pool of resources indicated by v2x-CommTxPoolExceptional as defined in TS 36.321 [6];

5>
else:

6>
configure lower layers to request E-UTRAN to assign transmission resources for V2X sidelink communication;

4>
else if the UE is configured with v2x-commTxPoolNormalDedicated in RRCConnectionReconfiguration:
5>
if the time required by the physical layer in TS 36.213 [23] for sensing on the resources configured in v2x-CommTxPoolNormalDedicated is not met; 

6>
if v2x-CommTxPoolExceptional is included in mobilityControlInfoV2X in RRCConnectionReconfiguration (i.e., handover case);
7>
configure lower layers to transmit the sidelink control information and the corresponding data based on random selection using the pool of resources indicated by v2x-CommTxPoolExceptional as defined in TS 36.321 [6];

6>
else if the Pcell broadcasts SystemInformationBlockType21 including v2x-CommTxPoolExceptional in sl-V2X-ConfigCommon;

7>
configure lower layers to transmit the sidelink control information and the corresponding data based on sensing or random selection using the pool of resources indicated by v2x-CommTxPoolExceptional as defined in TS 36.321 [6] and TS 36.213 [23];

5>
else:
6>
configure lower layers to transmit the sidelink control information and the corresponding data based on sensing (as defined in TS 36.321 [6] and TS 36.213 [23]) using one of the resource pools indicated by v2x-commTxPoolNormalDedicated, which is selected according to 5.10.13.2;

3>
else (i.e. V2X sidelink communication in RRC_IDLE or on cell other than PCell in RRC_CONNECTED):

4>
if the cell chosen for V2X sidelink communication transmission broadcasts SystemInformationBlockType21:

5>
if SystemInformationBlockType21 includes v2x-CommTxPoolNormalCommon in sl-V2X-ConfigCommon:
6>
configure lower layers to transmit the sidelink control information and the corresponding data based on sensing (as defined in TS 36.321 [6] and TS 36.213 [23]) using one of the resource pools indicated by v2x-CommTxPoolNormalCommon, which is selected according to 5.10.13.2;

5>
else if SystemInformationBlockType21 includes v2x-CommTxPoolExceptional in sl-V2X-ConfigCommon:

6>
from the moment the UE initiates connection establishment until receiving an RRCConnectionReconfiguration including sl-V2X-ConfigDedicated or until receiving an RRCConnectionRelease or an RRCConnectionReject;

7>
configure lower layers to transmit the sidelink control information and the corresponding data based on sensing (as defined in TS 36.321 [6] and TS 36.213 [23]) or random selection using the pool of resources indicated in v2x-CommTxPoolExceptional;

2>
else (i.e. out of coverage on sidelink carrier):

3>
configure lower layers to transmit the sidelink control information and the corresponding data based on sensing (as defined in TS 36.321 [6] and TS 36.213 [23]) using one of the resource pools indicated by v2x-CommTxPoolList in SL-V2X-Preconfiguration, which is selected according to 5.10.13.2, and in accordance with the timing of the selected reference as defined in 5.10.8;
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