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1. Introduction
After RAN2#101 meeting, RAN2 issued an email discussion to address the factors of carrier re-selection for CA-based eV2X. Some of the factors came to consensus but some are very much controversial. This contribution will further discuss the controversial issue for carrier-re-selection for CA based eV2X.
2. Discussion
2.1. Carrier-reselection factors
In the email discussion, the following factors for carrier-re-selection are listed, most of them are the legacy resource re-selection factors:
a)
if SL_RESOURCE_RESELECTION_COUNTER = 0 and when SL_RESOURCE_RESELECTION_COUNTER was equal to 1 the MAC entity randomly selected, with equal probability, a value in the interval [0, 1] which is above the probability configured by upper layers in probResourceKeep

· Legacy condition

b)
if neither transmission nor retransmission has been performed by the MAC entity on any resource indicated in the configured sidelink grant during the last second

· Legacy condition

c)
if sl-ReselectAfter is configured and the number of consecutive unused transmission opportunities on resources indicated in the configured sidelink grant is equal to sl-ReselectAfter

· Legacy condition

d)
if there is no configured sidelink grant

· Legacy condition

e)
if the configured sidelink grant cannot accommodate a RLC SDU by using the maximum allowed MCS configured by upper layers in maxMCS-PSSCH and the MAC entity selects not to segment the RLC SDU

· Legacy condition

f)
if transmission(s) with the configured sidelink grant cannot fulfil the latency requirement of the data in a sidelink logical channel according to the associated PPPP, and the MAC entity selects not to perform transmission(s) corresponding to a single MAC PDU

· Legacy condition

g)
if a pool of resources is configured or reconfigured by upper layers

· Legacy condition

h)
if a UE cannot support transmission(s) over carrier(s) in a subframe due to not able to fulfill the RF requirement due to, e.g., PSD imbalance

In our mind, to avoid frequent carrier switching to affect sensing, UE should not trigger carrier reselection whenever resource reselection is triggered. The normal cases for resource reselection which are triggered to avoid UE always use the same resources should not trigger carrier reselection.
Proposal 1: legacy resource reselection shouldn’t trigger carrier re-selection. 
2.2. How to prevent UE from frequent carrier re-selection?
In the email discussion, the following options are listed to prevent UE from frequent carrier-reselection. 
a) Use CBR-offset threshold; only if the CBR level of the current carrier at the resource reselection becomes worse than the CBR level at the last resource reselection time by a level greater than the threshold [5];

b) Left to UE implementation

c) Other, please specify the details;
d) A CBR threshold (i.e. hysteresis margin) as the new parameter in CBR-PPPP_Txconfig to configure the UE to select the same carrier as before if the measured CBR at the resource/carrier reselection is lower than the configured threshold.

e) Hysteresis; if the measured CBR is lower than the threshold, UE shall not perform carrier re-selection until the configured Hysteresis expires. 
In Uu interface, handover shall be minimized because during the handover procedure, UE suffers hundreds of ms service interruption, which is unacceptable in V2X system, because V2X can’t tolerant hundreds of ms delay. But, in our understanding, carrier re-selection won’t introduce such a long delay. Based on the observation from RAN1/4, the Tx chain switching time for intra-band without switching central frequency is less than 1 symbol, which can be completely ignored; the Tx switching time for intra-band with switching central frequency is less than 200μs. Thus the service interruption introduced by carrier re-selection is not as critical as Uu handover. 
Observation 1: service interruption introduced by carrier re-selection is not as critical as Uu handover.
The motivation to introduce an absolute CBR threshold is if the CBR level of the last resource selection was very low, the UE may unnecessarily triggers carrier reselection, while if the CBR value was already high, performances may degrade too much.

Such a CBR absolute threshold is probably referenced from s-Measure in Uu measurement configuration, in order to avoid unnecessary measurement in case the PCell RSRP is lower than s-Measure. However, we think this CBR threshold is unnecessary, because even the measured CBR is lower than threshold, if the UE re-select another carrier which has lower CBR offset compared to the serving carrier, UE won’t suffer a high service interruption. Besides, given the V2X service is a high reliability required service, if UE selects a carrier with lower CBR by a level greater than CBR threshold, the UE can have better reliability in the lower CBR carrier for transmission.

Proposal 2: UE should re-select to another carrier even the carrier is lower than a certain level to promote higher reliability. 
2.3. Carrier re-selection should be triggered by parameters re-configuration?

So far RAN2 defined some parameters as factors for carrier selection. Any changes of the above parameters might be used to justify a reconsideration of carrier candidates and might lead to a different TX carrier selection result. Due to the current RAN2 agreement, the following factors are considered for carrier selection, so these parameters change may be needed to be taken into account for carrier-reseletion: 

·  Service to frequency mapping configuration 

·  Rel-15 configuration table based on Rel-14 CBR-PPPP-TXConfigList table with additional parameters for Rel-15 TX carrier selection

·  PPPP

·  CBR of each sidelink carrier

·  CR usage of each sidelink carrier

·  UE capability

As stated in the email discussion, those parameters are mostly semi-static configurations and not going to change frequently. But there is a chance that those parameters could be reconfigured differently. The parameters are used for initial carrier selection, thus with different input parameters, UE may select a carrier different with the other parameters as input. So we believe that if the configuration changes, UE shall trigger carrier selection.
Proposal 3: the re-configuration of carrier re-selection factors will trigger carrier re-selection
Also, some companies identified that resource pool configured changes also should trigger to carrier re-selection.

· Resource pool

For resource pool reconfiguration, the resource pool can be re-configured to the same carrier, or to another carrier. So if the resource pool is configured to the same carrier, it is unnecessary to perform carrier re-selection. 
Proposal 4: carrier re-selection is triggered if the resource pool is re-configured to another carrier.
3. Proposal
This contribution discusses the open issues of carrier selection in eV2X, and we have the following proposals:
Observation 1: service interruption introduced by carrier re-selection is not as critical as Uu handover.
Proposal 1: legacy resource reselection shouldn’t trigger carrier re-selection. 

Proposal 2: UE should re-select to another carrier even the carrier is lower than a certain level to promote higher reliability. 

Proposal 3: the re-configuration of carrier re-selection factors will trigger carrier re-selection

Proposal 4: carrier re-selection is triggered if the resource pool is re-configured to another carrier.
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