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1	Introduction
The discussion how to handle limited Rx UEs, when Rel-15 V2X enhancements become a reality, occurred during 3GPP RAN2#100 (November 2017). Two related papers have been treated (i.e. [1][2]) and RAN2 was able to progress as far as the following Working Assumption:
	Supporting companies (Yes, we need enhancement): 5
Supporting companies (No, we don’t need it): 7
· Working Assumption: No enhancement for the limited RX UE in RX&TX carrier selection beyond Rel-14 mechanism. 



This paper is aimed at providing further insights into this topic and suggest an efficient solution addressing not only Rx-related capability constraints.
2	Discussion
Two different approaches have been expressed during 3GPP RAN2#100: to use static carrier prioritization (as outlined in [1]) versus no dedicated Rel-15 solution (as proposed in [2]). Drawbacks of carrier prioritization have been underlined by many and even UE vendor representatives (e.g. LG Electronics) acknowledged the UE should be able to monitor all carriers associated with certain service type. Please note it is quite challenging to ensure a single Rx UEs will be able to efficiently communicate in the environment, where up to 8 carriers can be aggregated for Sidelink (SL). The number of supported Rx chains should, at least to a certain extent, follow the progress on extending V2X functionalities to operate on multiple carriers.
2.1	Static versus temporarily activated prioritization
It is relatively easy to imagine the situation when there are statically assigned priorities for certain carriers and services. With the increasing number of UEs, this will inevitably lead to selected carrier congestion, while other frequencies can be relatively unoccupied (i.e. unbalanced use of multiple carriers). To overcome this issue, potential carrier prioritization should be applied only when limited capability UEs are identified in the proximity (e.g. in the cell/network) and are interested in receiving certain services (mapped to more than one carrier, in general – mapped to a larger number of carriers than UE is able to receive on). Such approach will allow to use prioritization only when indeed necessary, not continuously, even when no impacted, capability-constrained UEs have been identified in the network.
Observation 1: [bookmark: _Ref506200493]Static prioritization may cause the unnecessary carrier overload, even when limited capability UEs are not identified.  

Proposal 1: [bookmark: _Ref506200506]RAN2 is asked to consider temporarily activated carrier prioritization/selection, enabled when capability constrained UEs are identified in the proximity.

As suggested already above, the limited amount of Rx chains is just one of the capability examples which can be taken into account when the carrier selection/prioritization is performed. Nevertheless, it seems to be beneficial not to overlook other functionalities which may be supported by Rel-15 V2X UEs, but not by Rel-14 devices. In compliance with the Work Item Description [3], those could be for instance:
· 64 QAM (or modulation scheme, in general)
· Transmit Diversity
· Short TTI

Taking into consideration also the aforementioned functionalities could ensure a smoother co-existence between Rel-14 and Rel-15 UEs, using LTE-based V2X services.
Proposal 2: [bookmark: _Ref506200519]Limited number of Rx chains should not be the only constrained capability considered for carrier selection/prioritization. Other Rel-15 V2X features should be also taken into account (i.e. new modulation scheme, transmit diversity or short TTI).
2.2	How to trigger temporary prioritization/feature switch-off
As implied already above, carrier priority based selection should be enabled only when the sufficient number of capability limited UEs (in particular: Rx chain limited) is identified, e.g. within the cell coverage. Similarly, with switching off certain features. This can be indicated to the network when limited capability UE is entering the cell. If the UE is in RRC_CONNECTED, then it can report its capabilities to the eNB. In response to that (provided that the # of such capability limited UEs is sufficiently high, above related threshold), the eNB will broadcast (e.g. in V2X-related system information block, SIB21) the indication carrier-priority based carrier selection should be applied. This indication can also concern other capabilities, pointed out above: whether the transmission with 64QAM is allowed, transmit diversity can be used or short TTI can be applied. 
Proposal 3: [bookmark: _Ref506200530]Upon reporting limited capability UE(s) presence in the cell/network, eNB indicates carrier priority based carrier selection should be applied and/or the use of certain functionalities (e.g. 64QAM, transmit diversity or short TTI) is disabled. 

If the proposals outlined so far (i.e. P1 – P3 are acceptable to RAN2 V2X stakeholders, more detailed aspects should be considered in the future meetings, e.g. how to control the validity of carrier prioritization/functionality deactivation, etc.
3	Conclusion
This paper focused on addressing the limited capability UEs (in particular: limited Rx UEs), unable to receive on multiple SL carriers and/or when certain functionalities are used (e.g. 64 QAM, short TTI or transmit diversity). As a result, the following Observations and Proposals have been made:
Observation 1: Static prioritization may cause the unnecessary carrier overload, even when limited capability UEs are not identified.
Proposal 1: RAN2 is asked to consider temporarily activated carrier prioritization/selection, enabled when capability constrained UEs are identified in the proximity.
Proposal 2: Limited number of Rx chains should not be the only constrained capability considered for carrier selection/prioritization. Other Rel-15 V2X features should be also taken into account (i.e. new modulation scheme, transmit diversity or short TTI).
Proposal 3: Upon reporting limited capability UE(s) presence in the cell/network, eNB indicates carrier priority based carrier selection should be applied and/or the use of certain functionalities (e.g. 64QAM, transmit diversity or short TTI) is disabled.
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