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Introduction
The details for mode 4 support for V2X carrier aggregation have mostly been agreed. A few minor details are still outstanding, in this contribution we give our views on these. The remaining issues are listed in last meeting’s feature lead’s summary ‎[1] or were raised during email discussions of the draft CRs.



Discussion 

Carrier selection order
This issue arises in the case of simultaneous resource (re)selection on two or more carriers, when an additional step (option 1-1) has to be applied to accommodate a UE’s limited TX capabilities. In this case, the earlier a carrier is considered the fewer resources need to be excluded on that carrier. Hence it seems sensible to take PPPP into account and treat the carriers in order of increasing PPPP value (decreasing priority). 
[bookmark: P_CarrierOrder]Proposal 1: In the case of simultaneous resource (re)selection on two or more carriers, for the purpose of excluding a subframe from the reported candidate resource set if using that subframe exceeds the UE’s TX capability limitation under the given resource reservation in the other carriers, treat the carriers in order of increasing PPPP value (decreasing priority).

Half duplex issue handling
Solving the increased half-duplex may require significant specification effort:
· Modified resource (re)selection
· Resource reselection triggers aligned across carriers
· Carrier selection to ensure that carriers for simultaneous transmission are adjacent
Hence we propose
[bookmark: P_HalfDuplex]Proposal 2: No enhancements to mitigate the potentially increased half-duplex issue.

When UEs perform resource selection in option 1-2, to avoid endless loop
One of the options for accommodating a UE’s limited TX capability is
· Option 1-2: If the per-carrier independent resource selection leads to transmissions beyond the TX capability of the UE in a subframe, UE re-does resource reselection within the given reported candidate resource set until the resultant transmission resources can be supported by the UE.

It can happen that there is no resource which meets the condition; a naïve implementation of this option would then result in an infinite loop. However, we believe that UE implementers can be trusted to avoid such behaviour.
[bookmark: P_Loop]Proposal 3: Infinite loop prevention can be left to UE implementation, nothing needs to be specified.


When a UE with limited TX capability performs resource selection for a certain carrier, there could be ambiguity about the duration for which the current reserved resources of the other carriers are valid

A UE could have knowledge about impending resource reselection on the other carriers, because it knows the values of SL_RESOURCE_RESELECTION_COUNTER of all sidelink processes and resource reselection is deterministic if probResourceKeep is 0. It is not clear if specifying such behaviour would result in sufficient gain to justify the effort; on the other hand, such an optimization should not be precluded.
[bookmark: P_Duration]Proposal 4: Determining the duration for which the current resource reservation on other carriers is valid can be left to UE implementation.


When transmit power for PC5 CA is shared across carrier, whether carrier specific power control parameters are defined
[bookmark: _Hlk498680394]Rel-14 version of RAN4 specification 36.101 defines V2V carrier specific maximum power Pcmax,c and UE specific maximum power Pcmax for simultaneous uplink and sidelink transmissions. We assume that those parameters will be specified and should be used also for the Rel-15 SL CA power control operation. We think that the current power control formulas can be reused. It is not clear whether carrier specific Po, alpha or PL are needed in Rel-15 but perhaps from RAN1 specification point of view those should be supported. In any case MPSCCH, MPSSCH and PCMAX should be carrier specific in the PC formula. For example the carrier specific PSSCH power PPSSCH,c for mode 3 could be the following:


  [dBm] 

Note that this just an update of the notation in 36.213, to align with the notation used e.g. for PUSCH in 36.213, and in 36.101.
[bookmark: P_PowerControl]Proposal 5: Rel-14 power control formulas are reused but all the parameters are defined to be carrier specific (i.e. carrier specific values of MPSCCH, MPSSCH, Po etc. are used).

Resource exclusion in case of random resource selection
The existing agreement on resource selection for UEs with limited TX capability covers the cases of full and partial sensing. However, sensing-based resource selection is not the only possibility, random resource selection can be applied by pedestrian UEs and by all UEs in an exceptional pool. The question is if behaviour for UEs with limited TX capability for random selection needs to be specified. It seems desirable to do so for specification completeness. 
[bookmark: P_RandomSelection]Proposal 6: A UE with limited TX capability performing random resource selection shall use Option 1-2 (If the per-carrier independent resource selection leads to transmissions beyond the TX capability of the UE in a subframe, UE re-does resource reselection within the given reported candidate resource set until the resultant transmission resources can be supported by the UE).

Additional exceptional pool usage condition
Conditions for the use of the exceptional pool have so far always been specified by RAN2, hence this can be left to RAN2.

Should the procedure for UE with limited TX capability be specified in PHY or MAC specification?
No very strong view here, Option 1-1 could as easily be integrated into the MAC as into the PHY specification; however, it seems that Option 1-2 (UE re-does resource reselection within the given reported candidate resource set until the resultant transmission resources can be supported by the UE) would be very awkward to include in the PHY spec. So it would seem slightly more readable to include both the options in the MAC specification.
[bookmark: P_WhichSpec]Proposal 7: (Slight preference to) Include the additional resource selection steps for UEs with limited TX Capability in the MAC specification.


Conclusions
In this contribution we discussed the remaining minor details for CA in mode 4.

Proposal 1: In the case of simultaneous resource (re)selection on two or more carriers, for the purpose of excluding a subframe from the reported candidate resource set if using that subframe exceeds the UE’s TX capability limitation under the given resource reservation in the other carriers, treat the carriers in order of increasing PPPP value (decreasing priority).

[bookmark: _GoBack]Proposal 2: No enhancements to mitigate the potentially increased half-duplex issue.

Proposal 3: Infinite loop prevention can be left to UE implementation, nothing needs to be specified.

Proposal 4: Determining the duration for which the current resource reservation on other carriers is valid can be left to UE implementation.

Proposal 5: Rel-14 power control formulas are reused but all the parameters are defined to be carrier specific (i.e. carrier specific values of MPSCCH, MPSSCH, Po etc. are used).

Proposal 6: A UE with limited TX capability performing random resource selection shall use Option 1-2 (If the per-carrier independent resource selection leads to transmissions beyond the TX capability of the UE in a subframe, UE re-does resource reselection within the given reported candidate resource set until the resultant transmission resources can be supported by the UE).

Proposal 7: (Slight preference to) Include the additional resource selection steps for UEs with limited TX Capability in the MAC specification.
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