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During RAN2 #106 meeting, some agreements about NR V2X cell selection/reselection had been made. Generally speaking, when designing NR V2X cell selection/reselection mechanism, the supported SL RAT(s) of UE capability, the selected SL RAT(s) indicated from upper layer, as well as NR cell selection/reselection procedure should all be taken into account.
	Agreements on cell (re)selection: 
1: 	For cell selection, NR V2X UE can follow the current NR cell selection procedure.
2:	For cell reselection, NR V2X UE who interested in SL V2X communication needs to consider at least the SL RAT(s) supported by the cell. Moreover, the supported SL RAT(s) of the UE capability or the selected SL RAT(s) by the upper layer for the V2X service(s) may also need to be considered


Therefore, in this contribution, we will further analyze how to consider the above factors in NR V2X cell selection/reselection procedures in detail.
[bookmark: _Ref178064866]Discussion
Carrier prioritization rule
In LTE V2X, according to TS36.304 [1]:
	NOTE 1:	The UE may consider the carrier pre-configured for sidelink communication or V2X sidelink communication, or the frequencies pre-configured for providing inter-carrier V2X sidelink configuration to have the highest cell reselection priority in accordance with clause 5.2.4.1.


The carrier prioritization rule is very straightforward, only if the carrier can provide V2X sidelink configuration on the serving carrier or inter-carrier V2X sidelink configuration, it can be prioritized in cell reselection.
Observation 1: In LTE V2X, UE will consider those carriers which can provide V2X sidelink ocnfiguration or inter-carrier V2X sidelink configuration with highest priority.
When it comes to NR V2X, there are two types of V2X UEs including UEs that support only NR sidelink and UEs that support both LTE and NR sidelink. In details, different UE may have different carrier prioritization rules, when considering the configuration of different RATs the corresponding carriers can provide.
Observation 2: In NR V2X, there are two possible types of UE, which includes UEs that can only NR sidelink transmission, and UEs that can support both NR and LTE sidelink transmission.
If the UE only supports NR sidelink communication, then the UE can only consider those carriers which can provide NR V2X sidelink configuration or inter-carrier NR V2X sidelink configuration with highest priority, despite whether the carrier can also provide LTE sidelink configuration.
Proposal 1: For the NR UE which only supports NR sidelink communication, it should prioritize those carriers which can support NR V2X configuration.
If the UE can support both NR sidelink communication and LTE sidelink communication,then in order to decrease the carrier(cell) reselection possibility, the UE consider the carrier which can provide both NR V2X sidelink configuration and LTE V2X sidelink configuration or inter-carrier configuration for both NR and LTE RAT, with highest priority, then deprioritises the rest carriers which can only provide either LTE V2X sidelink configuration or NR V2X sidelink configuration.
Proposal 2: For the NR UE which supports both NR and LTE sidelink communication, it should prioritize those carriers which can support both NR and LTE V2X configuration.
In the previous section, it is mentioned that there are various UEs with two types of UE capability, UE supports only NR sidelink and UE supports both LTE and NR sidelink. The carrier prioritization rule for the first type of UE is quite straight forward. However, considering the second type of UE, the configured RAT services from upper layer should also be considered besides UE capability. In details, there are the following two scenarios:
Scenario 1:
UE is configured or authorized to perform dual RAT services by upper layer, according to the carrier prioritization rule, the UE is capable to select carrier which can support dual-RAT configuration. In this case, according to the above proposal, UE should consider those carriers which can provide dual-RAT configuration as highest priority and firstly select those highest prioritized carrier to perform sidelink transmission.
Scenario 2:
UE is configured or authorized to perform dual RAT services by upper layer, however, according to the carrier prioritization rule, the UE is not capable to select carrier which can support dual-RAT configuration, i.e. there is no such first prioritized carrier which can provide dual-RAT configuration. Then the UE has to select second prioritized carriers, which have only one RAT SL configuration, LTE or NR. In this case, the UE can only select one carrier among the second prioritized carriers. In details, if in the second prioritized carriers, both NR SL carrier and LTE SL carrier are existing, then it depend on UE implementation to decide which carrier should be select. Then for the other RAT service which cannot acquire configuration from any carrier. The UE should treat that RAT as out of coverage and use pre-configuration to perform sidelink transmission on that RAT.
Scenario 3:
UE is configured to perform V2X transmission on only one RAT by upper layer. According to the carrier prioritization rule, the UE should anyway to select carrier which can support dual-RAT configuration, if such first prioritized carriers are existing. Otherwise, the UE should select carrier which is corresponding to its current ongoing service’s RAT, if such second prioritized carriers are existing. Otherwise, the UE should regard itself as out of coverage and use pre-configuration to perform sidelink transmission on that RAT.
According to the analysis of the three above scenarios, it can be concluded that if the first prioritized carrier is existing, for the UE which can support both NR and LTE sidelink transmission, then the UE should anyway select the first prioritized carrier. However, if there is no first prioritized carrier, but the UE has dual-RAT services, then it depends on UE implementation to select one carrier, which is the reuse of Uu behaviour in LTE MBMS. If the UE has only one RAT service, then the UE should according to its service RAT, based on its implementation, to select a carrier. If the UE cannot select a carrier according to its service RAT, then UE should treat itself as out of coverage on that RAT.
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5.2.4.1	Reselection priorities handling
Absolute priorities of different E-UTRAN frequencies or inter-RAT frequencies may be provided to the UE in the system information, in the RRCConnectionRelease message, or by inheriting from another RAT at inter-RAT cell (re)selection. In the case of system information, an E-UTRAN frequency or inter-RAT frequency may be listed without providing a priority (i.e. the field cellReselectionPriority is absent for that frequency). If priorities are provided in dedicated signalling, the UE shall ignore all the priorities provided in system information. If UE is in camped on any cell state, UE shall only apply the priorities provided by system information from current cell, and the UE preserves priorities provided by dedicated signalling and deprioritisationReq received in RRCConnectionReject unless specified otherwise. When the UE in camped normally state, has only dedicated priorities other than for the current frequency, the UE shall consider the current frequency to be the lowest priority frequency (i.e. lower than any of the network configured values). While the UE is camped on a suitable CSG cell in normal coverage, the UE shall always consider the current frequency to be the highest priority frequency (i.e. higher than any of the network configured values), irrespective of any other priority value allocated to this frequency. When the HSDN capable UE is in High-mobility state, the UE shall always consider the HSDN cells to be the highest priority (i.e. higher than any other network configured priorities). When the HSDN capable UE is not in High-mobility state, the UE shall always consider HSDN cells to be the lowest priority (i.e. lower than network configured priorities). If the UE capable of sidelink communication is configured to perform sidelink communication and can only perform the sidelink communication while camping on a frequency, the UE may consider that frequency to be the highest priority. If the UE capable of V2X sidelink communication is configured to perform V2X sidelink communication and can only perform the V2X sidelink communication while camping on a frequency, the UE may consider that frequency to be the highest priority. If the UE capable of V2X sidelink communication is configured to perform V2X sidelink communication and can only use pre-configuration while not camping on a frequency, the UE may consider the frequency providing inter-carrier V2X sidelink configuration to be the highest priority. If the UE capable of sidelink discovery is configured to perform Public Safety related sidelink discovery and can only perform the Public Safety related sidelink discovery while camping on a frequency, the UE may consider that frequency to be the highest priority.
NOTE 1:	The prioritization among the frequencies which UE considers to be the highest priority frequency is left to UE implementation.



Proposal 3: For the UE which can support both NR and LTE SL, the UE should anyway select the highest priority frequency, which can provide both NR and LTE RAT SL configuration, if such carrier existing.
Proposal 4: For the UE which can support both NR and LTE SL, if the UE currently select to perform sidelink transmission on NR and/or LTE RAT, and there is no first prioritized carrier. Then it should be based on UE implementation to select one second prioritized carrier, which can only provide either NR or LTE RAT SL configuration.
coverage status rule
In LTE V2X, if the UE detects at least one cell on the frequency which UE is configured to perform V2X sidelink communication on fulfilling the S criterion, it shall consider itself to be in-coverage for V2X sidelink communication on that frequency. If the UE cannot detect any cell on that frequency meeting the S criterion, it shall consider itself to be out-of-coverage for V2X sidelink communication on that frequency. If the UE has selected a cell on a non-serving frequency for V2X sidelink communication, it shall perform additional intra-frequency reselection process to select a better cell for V2X sidelink communication on that frequency.
Observation 3: In LTE V2X, if UE cannot detect any cell on the selected carrier which fulfill S criteria, then the UE regard it is out of coverage on that carrier. On the other hand, if UE can detect any cell which fulfill S criteria, then the UE regard it is in coverage on that carrier.
When it comes to NR V2X, such mechanism can be reused. Furthermore, considering that some NR V2X UE can support and is also configured by the upper layer both NR sidelink and LTE sidelink transmission. If the UE detects at least one cell on the frequency which UE is configured to perform both NR and LTE V2X sidelink communication on fulfilling the S criterion, it shall consider itself to be in-coverage for both NR and LTE V2X sidelink communication on that frequency. If the UE cannot detect any cell on the frequency which UE is configured to perform both NR or LTE V2X sidelink communication meeting the S criterion, it shall consider itself to be out-of-coverage for NR or LTE V2X sidelink communication on that frequency. In a word, if the UE supports dual RAT and is authorized for dual RAT, then the UE should check its coverage statues for each RAT respectively.
Proposal 5: In NR V2X, the legacy cell selection/reselection principle can be reused, but UE should check its coverage status for each RAT respectively.
Conclusion
In this contribution, we have investigate on how to perform cell reselection for NR V2X UE, a brunch of proposals and observations have been made in the following:
Observation 1: In LTE V2X, UE will consider those carriers which can provide V2X sidelink ocnfiguration or inter-carrier V2X sidelink configuration with highest priority.
Observation 2: In NR V2X, there are two possible types of UE, which includes UEs that can only NR sidelink transmission, and UEs that can support both NR and LTE sidelink transmission.
Proposal 1: For the NR UE which only supports NR sidelink communication, it should prioritize those carriers which can support NR V2X configuration.
Proposal 2: For the NR UE which supports both NR and LTE sidelink communication, it should prioritize those carriers which can support both NR and LTE V2X configuration.
Proposal 3: For the UE which can support both NR and LTE SL, the UE should anyway select the highest priority frequency, which can provide both NR and LTE RAT SL configuration, if such carrier existing.
Proposal 4: For the UE which can support both NR and LTE SL, if the UE currently select to perform sidelink transmission on NR and/or LTE RAT, and there is no first prioritized carrier. Then it should be based on UE implementation to select one second prioritized carrier, which can only provide either NR or LTE RAT SL configuration.
Observation 3: In LTE V2X, if UE cannot detect any cell on the selected carrier which fulfill S criteria, then the UE regard it is out of coverage on that carrier. On the other hand, if UE can detect any cell which fulfill S criteria, then the UE regard it is in coverage on that carrier.
Proposal 5: In NR V2X, the legacy cell selection/reselection principle can be reused, but UE should check its coverage status for each RAT respectively.
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