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Introduction  
There was some discussion on the TX carrier selection mechanism for carrier aggregation over PC5 for V2X in previous meetings in both RAN1 and RAN2 and the following agreements were made:
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 look at the issue of limited RX UEs as raised by some companies and present out views.
Discussion
One of the main issues raised in the TX carrier mechanism discussion last meeting was how limited RX chain UEs fit in the picture. There was some discussion on this aspect but it was ultimately left FFS [1]. In our view, the main issue pertains to so-called limited RX UEs, which essentially refer to V2X UEs with limited RX capability, which cannot receive on more than a certain number of carriers simultaneously. The question raised is that for different V2X services, whether the RX capabilities of such UEs needs to be taken into account when selecting carriers for V2X transmission over CCs. 
There can be multiple scenarios envisioned in terms of TX and RX carriers for this case. Consider a given, single V2X service, which is mapped to say, X carriers (based on service to carrier mapping configured by upper layers). If a certain UE can monitor up to and including X RX carriers simultaneously, there is no issue. On the other hand, if the UE cannot receive on up to X carriers simultaneously, then it cannot reliably support that service type on account of missing some packets sent over carriers it cannot monitor. To deal with this issue, there could be a few different options:
1. The RX limited UE should be capable of monitoring all carriers associated with the service type it is interesting in monitoring. In this case, we observe that it would be simpler from the specification point of view, but it comes at the cost of limited usefulness of CA use case 1, i.e. parallel transmission over multiple carriers to improve data rate. In case this option is considered, SA2 would need to be considered on whether we need to impose some restrictions on CA operation with regard to certain service types, e.g. road safety where reliability is arguably more important that high data rate.
1. [bookmark: _GoBack]Some priority order can be assigned to different carriers, either per service type or as a common set from the TX UE perspective to allow the RX UEs to be able to monitor the preferred carrier if they are not able to listen to all the carriers. This was also brought up in the email discussion last meeting, but it should be noted that using such a prioritized mechanism of carrier selection for transmission does not entirely solve the issue since the preferred carrier is likely to quickly become congested, In that case, the TX UE would most likely need to switch to a different carrier and the TX-RX mismatch issue pops up. One possible solution to this is to configure specific CBR thresholds for carriers (known to both TX and RX UEs) which forbids their usage. However, using such a scheme in general renders the benefit of CA quite limited since it is more focused on catering to the RX limited UEs than to meet the goals of use case 1 as in the WI description.
In our view, option 1 is preferable in case of single given service and we do not envision this being an issue since any V2X UE interested in a particular service should be capable to monitor all the CCs that are associated with that service. 
Proposal 1:	For a single, given V2X service, any interested UEs should be able to monitor all configured RX carriers corresponding to that service.
However, if we consider multiple services generating V2X traffic over different carriers simultaneously (or over a short duration), the issue becomes more complicated. This is because if a UE is interested in more than one such V2X service, it would need to perform some switching between different carrier frequencies. This might hold true even if it is capable of monitoring all RX carriers corresponding to one of those services simultaneously. In that case, RAN2 needs to discuss if we need to modify the TX carrier selection mechanism or incorporate any additional enhancements to deal with this issue. Some of the options discussed in the previous meeting are as follows [1]:
· Assigning priorities to different carriers, either as a common set or per service type (as discussed above), to aid limited RX UE in monitoring higher priority carriers to ensure that the mismatch issue does not occur. However, for this approach to work, this priority has to be configured at the TX UE as well and would require additional effort to ensure that the higher priority carriers are not overloaded. As mentioned above, some specific CBR related rules/restrictions can be considered to ensure that both TX and RX UEs are aware of which carrier is being used at any given time. 
· Another option was to rely on PPPP-carrier mapping to resolve this issue, whereby the limited RX UE would prioritize monitoring carriers assigned to higher priority packets. However, this still means that the UE would miss reception of some low priority packets unless additional enhancements are considered.
· As an alternative, it can be argued that it should be up to UE implementation to choose the particular service and the corresponding RX carriers that it wants to monitor. The UE interested in monitoring multiple service types can prioritize reception on carriers associated to the service type it considers to be of higher priority. This would also have minimal impact on Rel-14 UEs, thereby ensuring backward compatibility (which is one of the objectives of this WI).
It should be noted that any solution to the above issue should be applicable to both public safety and non-safety service types.
Proposal 2:	For the case of limited RX UE interested in multiple V2X services, RAN2 should discuss if additional enhancements are needed to the TX carrier selection procedure or it can be left up to UE implementation.
Conclusion
[bookmark: _Ref458739888]This contributions discusses the outstanding issues for limited RX UEs for CA in V2X and makes the following observation(s) and proposals:
Proposal 1:	For a single, given V2X service, any interested UEs should be able to monitor all configured RX carriers corresponding to that service.
Proposal 2:	For the case of limited RX UE interested in multiple V2X services, RAN2 should discuss if additional enhancements are needed to the TX carrier selection procedure or it can be left up to UE implementation.
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