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Introduction
One of the objectives of the “V2X phase 2 based on LTE” work item ‎[1] is carrier aggregation: 
1. Specify solutions for the following PC5 functionalities, which can co-exist in the same resource pools as Rel-14 functionality and use the same scheduling assignment format (which can be decoded by Rel-14 UEs), without causing significant degradation to Rel-14 PC5 operation compared to that of Rel-14 UEs: [RAN1, RAN2, RAN4]
0. Carrier aggregation (up to 8 PC5 carriers);

In this contribution we discuss the remaining issues to support mode-4 transmission with PC5 carrier aggregation, in particular Tx power allocation issues related to sidelink carrier aggregation.

Discussion

Rel-14 power allocation between sidelink and uplink transmissions is based on higher layer parameter thresSL-TxPrioritization. This parameter indicates the threshold used to determine whether SL V2X transmission is prioritized over uplink transmission if they overlap in time. Lower priority transmission is dropped, or it may be scaled down so that UE total maximum power Pcmax is not exceeded in the case that UL and SL are in different cells. 
As is proposed in the WF document [2] prioritization or power allocation of simultaneous SL transmissions on different carriers should be based on PPPP. If the UE Tx power of simultaneously transmitted SL CCs would exceed Pcmax, UE scales down or drops lower priority SL CCs. In the case that multiple SL carriers have the same priority and Pcmax is exceeded, it could be up to UE to decide whether to apply equal scaling to all the CCs or drop some of the SL transmissions. Regarding prioritization/power sharing between UL carriers and sidelink carriers we think that Rel-14 UE behaviour is applicable also in case of SL CA and changes are not needed.
Proposal 1: Power allocation of simultaneous PSSCH/PSCCH transmissions is based on PPPP.
Proposal 2: In case of simultaneous equal priority SL transmissions, it is up to UE whether to apply equal scaling or drop some of the SL transmissions if UE becomes power limited.
Proposal 3: Power sharing between UL and SL uses the operation specified in Rel-14.

[bookmark: _GoBack][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] 


The procedure for determining Tx power for UL and SL carriers is such that UE calculates carrier specific Tx powers for all the carriers i.e. PPSSCH,c, PPSCCH,c, PPUSCH,c and PPUCCH,c. Then UE calculates the total aggregated power of all the carriers transmitted simultaneously. If that power exceeds Pcmax then UE drops or scales down the power of lower priority transmission. If scaling is applied to SL carrier we think that PPSCCH,c and PPSSCH,c should be scaled with the same amount in dB-scale. If power of UL transmissions is scaled down it is done according to UL prioritization rules (e.g. PUCCH is prioritized over PUSCH).
Regarding PSBCH/SLSS transmissions in SL CA, we think UE may be configured to transmit them only in one of the SL carriers or in multiple SL CCs. Also. UE may be configured to transmit PSBCH/SLSS simultaneously or at different time instances in different carriers. If simultaneous PSBCH/SLSS on multiple CCs is configured, we think that UE should transmit all of them. If UE becomes power limited, equal scaling of power should be applied instead of dropping some of the PSBCH/SLSS transmissions.
Proposal 4: 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 5: In case of power scaling, power of PSCCH and PSSCH is scaled equally.
Proposal 6: Equal power scaling is used for overlapping PSBCH/SLSS transmissions in different CCs if UE is power limited.




Conclusions
In this contribution, we discussed the remaining issues for mode-4 transmission with PC5 carrier aggregation and make the following proposals: 
Proposal 1: Power allocation of simultaneous PSSCH/PSCCH transmissions is based on PPPP.
Proposal 2: In case of simultaneous equal priority SL transmissions, it is up to UE whether to apply equal scaling or drop some of the SL transmissions if UE becomes power limited.
Proposal 3: Power sharing between UL and SL uses the operation specified in Rel-14.
Proposal 4: 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 5: In case of power scaling, power of PSCCH and PSSCH is scaled equally.
Proposal 6: Equal power scaling is used for overlapping PSBCH/SLSS transmissions in different CCs if UE is power limited.
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