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Introduction  
In RAN2#99bis, some progress was made on TX carrier selection procedure and the following agreements were made, but a few aspects were left FFS. 
Agreements:
1: CBR should be considered for the UEs’ Tx carrier selection in PC5 CA from RAN2 perspective.
2: Priority indicated by PPPP should be considered for the UE’s Tx carrier selection in PC5 CA from RAN2 perspective. Not closed for other factors.
3: AS is aware of candidate V2X frequencies for V2X packet transmissions, which configured by upper layers (Same as Rel-14). FFS on the additional need in Rel-15.
4: UE capability on PC5 CA should be considered for the UE’s Tx carrier selection from RAN2 perspective. However no additional specification impacts are foreseen at the moment.
5: Configuration/Preconfiguration of PC5 carriers (at least one candidate set of PC5 CC) for the UE’s Tx carrier selection (like Rel-14). FFS if further standard changes (including UE behaviors) are needed for Rel-15 eV2X.
6: From RAN2 point of view we do NOT need a PCC and SCC.
7: No need of activation/deactivation mechanism for carriers.
8: FFS on how to handle Rx limited V2X UE.

In this contribution, we focus on some of these outstanding issues and present our views, specifically on how CBR and PPPP can be incorporated into the overall framework.
Discussion
2.1	Factors for carrier selection mechanism
Based on the above agreements, it is clear that CBR should be utilized in the carrier selection procedure to taking carrier loading into account and ensure that congestion does not occur on any particular carrier. The question that remains however is whether the CBR value used by MAC for resource reselection as in Rel-14 is sufficient for the purpose of carrier selection or do we need to specify additional periodicity for reporting. In Rel-14, CBR is defined as the portion of sub-channels whose S-RSSI exceed a pre-configured threshold over a window of 100 ms. This measurement is applicable for both mode 3 and mode 4 operation, whereby the resources can be indicated by eNB in mode 3 while the measurement is resource pool specific in mode 4. It should be noted that this CBR measurement can also be reported to eNB and used by upper layers for other purposes as well. The CBR measurement is then used for the adaptation of radio-layer parameters as well, such as MCS, number of retransmissions, etc. In our view, the same value of CBR (i.e. over a window of last 100 ms) can also be utilized for the purpose of carrier (re)selection. Since RAN1 expectation is that the carrier reselection is (mostly) triggered whenever resource reselection is performed, we do not need to define additional CBR measurements (over a different window size/periodicity) to perform carrier selection.
Proposal 1:	CBR measurements used for resource reselection and reporting in Rel-14 can be utilized for carrier selection procedure in the AS layer.
The same question is applicable for PPPP and whether it is a sufficient metric to capture QoS requirements for Rel-15 V2X services. More specifically, the question that was raised in the last RAN2 meeting was whether required reliability and/or required data rate for V2X packets generated by a given service need to be additionally considered in TX carrier selection procedure [1]. In our view, since this discussion boils down to the effectiveness of PPPP in capturing all the relevant QoS requirements for V2X applications in Rel-15, this question can be asked in a different way: Do we need to capture additional criteria besides PPPP to meet QoS requirements for Rel-15 V2X? Since SA2 has not defined any new QoS metrics besides PPPP for Rel-15 V2X, we think that it is sufficient for carrier selection for all use cases. Additionally, depending on the particular use case for CA (as defined by RAN1), different criteria might be applicable and should be considered individually. For instance, required reliability may only be applicable for use case 2. Nevertheless, if there is a need to consider such additional QoS metrics for carrier selection, SA2 should be consulted. 
Proposal 2:	PPPP should be deemed sufficient to capture QoS requirements of Rel-15 V2X services for the purpose of carrier selection. Additional factors like reliability and data rate can be considered on a per use case basis.
2.2	CBR-to-PPPP mapping
Once most of the details on the factors to be considered for carrier selection procedure have been ironed out, the next step is to formulate the details of the overall procedure and how to incorporate said factors. Specifically, since RAN2 has already agreed on using CBR and PPPP values for this purpose, the main issue is how to incorporate them in the actual procedure. In this regard, two different options can be identified:
1) Utilizing the Rel-14 CBR-PPPP mapping table: The SL-CBR-PPPP-TxConfigList IE as described in [2] associates different PPPP value ranges to different CBR range indices, thereby ensuring that the UE is configured to use a suitable resource pool (or carrier frequency as per RAN2 agreement) depending on PPPP values. While this implements a simplistic way of carrier selection based on PPPP/CBR, as pointed out in [3], it does not address the issue of load balancing among carriers, i.e. if and how UE performs selection among multiple carriers that are allowed as per the above table. As an example, if we consider packets with PPPP = 1 and 3 and CC#1 and CC#2 are both eligible for transmission of both these packets according to the afore-mentioned mapping table, how does the UE choose which carrier to use for transmission for both of these packets? It can be argued that it can be left to UE implementation to choose the carrier in this case and allow Rel-14 mechanism to take care of any resulting congestion that may occur, but a mechanism which avoids such congestion in the first place can be considered (detailed in 2)) on top of this table.

2) An alternative option is defining additional rules/mapping in addition the above option 1) for choosing a particular TX carrier in case multiple CCs are applicable. This could be accomplished by a one-to-one or one-to-many mapping of PPPP values to different CCs. For instance, a lower PPPP value (higher priority) can be mapped to more CCs compared to a higher one, so that the UE has the choice of selecting a less loaded carrier (from the set of available ones) for transmission. This could also be useful for use case 2 where higher reliability is required, since packets with different PPPP values can be differentiated in terms of the number of carriers that are used for their simultaneous transmission. Note that this could be configured in a semi-static fashion (e.g. if one carrier is inherently deemed less reliable than others) and/or performed dynamically based on updated CBR measurements (e.g. loading status of each applicable CC). As depicted in Figure 1, a packet with higher priority can be sent on any applicable CC, compared to a lower priority packet, which is only sent on the less loaded carrier(s) from among the applicable ones to allow for load balancing. 

For instance, if we consider CC#1 and CC#4 and their loading status as 60% and 10%, the mapping for PPPP = 1 can allow corresponding packets to be sent over either CC#1 and CC#4 while let’s say for PPPP = 8, only CC#4 should be allowed for transmission. The rationale is that a higher priority packet can be sent over a greater number of carriers than a low priority packet, which will proactively act to balance the loads among carriers, since on average more transmissions would happen over less loaded carriers. The exact mechanism of this mapping can be derived by computing the relative loads on carriers and can be discussed further.



Figure 1 PPPP to carrier mapping for load balancing based CC selection
While the details of how to capture this aspect might require more discussion in RAN2, it is proposed that some additional mapping is defined on top of Rel-14 to incorporate carrier loading and congestion into account for Rel-15 V2X.
Proposal 3:	Additional PPPP to carrier mapping rules should be defined in RAN2 for carrier selection in Rel-15 V2X.
[bookmark: _GoBack]Conclusion
[bookmark: _Ref458739888]This contributions discusses issue pertaining to CBR, PPPP and their role in carrier selection mechanism for CA in V2X and makes the following proposals:
Proposal 1:	CBR measurements used for resource reselection and reporting in Rel-14 can be utilized for carrier selection procedure in the AS layer.
Proposal 2:	PPPP should be deemed sufficient to capture QoS requirements of Rel-15 V2X services for the purpose of carrier selection. Additional factors like reliability and data rate can be considered on a per use case basis.
Proposal 3:	Additional PPPP to carrier mapping rules should be defined in RAN2 for carrier selection in Rel-15 V2X.
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