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1 Introduction
In RAN1 #86 meeting, an LS was sent to RAN2, asking for the consideration of the following agreements on the simultaneous transmission of UL and SL [1]:
	· From RAN1 viewpoint, the following three cases can be supported regarding the capability of LTE V2X devices on the simultaneous transmission of UL and SL.

· Case 1: UL TX and SL TX use separate TX chains and separate power budget

· Case 2: UL TX and SL TX use separate TX chains but sharing power budget

· Case 3: UL TX and SL TX share TX chains and power budget

· It is noted that the most suitable case may be dependent of the V2X use case.
· RAN WGs to identify solution(s) that takes into account the minimum performance of SL TX at least for some important SL TX. RAN WGs needs to reduce possible degradation of Uu operation performance in identifying such solution(s).
· For case 1, RAN1 assumes no physical layer solution is needed.


In this contribution, we will provide analysis for the three cases one-by-one from a RAN2 perspective, and provide potential solutions for each respectively.
2 Discussion
2.1 UL TX and SL TX performed in the shared carrier frequency
For the scenario that the transmissions of UL and SL are performed on the same carrier, simultaneous transmission is prohibited due to the following conclusion achieved by RAN1 [2], so that they can only be performed in a TDM fashion.
	Agreement:

· When UL TX overlaps in time domain with SL TX in the shared (or same) carrier frequency, 

· the UE shall drop the UL TX if the PPPP of SL packet is above a (pre)configured PPPP threshold, otherwise SL TX is dropped


Therefore, in case a UE’s UL and SL are transmitted on the shared (or same) carrier frequency, there is no need to divide the power budget between SL and UL, and the legacy power control mechanism for UL and SL can be reused respectively, no matter for Case 1, 2 or 3 considered in the aforementioned RAN1 agreement.   

Proposal 1: In case UL and SL transmissions are performed in the shared carrier frequency, since they are not allowed to be performed at the same time as per RAN1 agreement, there is no need for the power budget allocation between SL and UL and the legacy power control mechanism for UL and SL can be respectively reused.
2.2 UL TX and SL TX performed in different carrier frequencies

For the scenario that UL and SL are transmitted on different carriers, power control for UL and SL may be involved in the allocation for the power budget, which further depends on the UE capability and thus should take into account the above 3 Cases respectively.
· Case 1: UL TX and SL TX use separate TX chains and separate power budget

In case 1, a UE’s UL TX could be performed at the same time as SL TX and uses a separate power budget than the SL TX. We think that if the UE capability can support this case, no further enhancement is needed, and the legacy power control mechanism can be reused respectively for UL and SL.
Proposal 2: For the case that UL TX and SL TX use separate TX chains and separate power budgets, the legacy power control mechanism can be reused without further enhancements. 
· Case 2: UL TX and SL TX use separate TX chains but sharing power budget

According to the agreement “RAN WGs to identify solution(s) that takes into account the minimum performance of SL TX at least for some important SL TX.” in [1], the sidelink transmission should be thus  prioritized over uplink transmission from the power budget allocation perspective for an important V2X message, when they are overlapped at the same time. 
Meanwhile, it is also required that “RAN WGs needs to reduce possible degradation of Uu operation performance in identifying such solution(s).” in [1] , which implies that uplink transmission may, by contrast, be prioritized if the associated V2X message over sidelink is not that important. As only the PPPP  could be used for indicating the transmission requirement of the V2X services in the current specification, the power allocation between SL and UL should be designed at least based on the PPPPs.
Proposal 3: For the case that the transmissions of uplink and sidelink are to be performed at the same time with separate TX chains and sharing power budget, the power allocation should take into account at least the PPPPs to decide whether SL or UL should be prioritized.
However, considering PPPPs are used for sidelink but QCIs are used for uplink and there is currently no  priority order between these two kinds of parameters, another issue for the power allocation is how to evaluate the relative priority between uplink and sidelink. Two options could be considered for addressing the issue:
· Option 1: defining the priority order between the PPPPs and QCIs.

· Option 2: (pre)configuring a PPPP list for a TX UE, so that only the SL TX for the V2X massage with a PPPP included in the PPPP list could be prioritized over uplink for the power allocation.
From our viewpoint, option 2 is preferred to option 1, as it sounds simpler and more flexible.

Proposal 4: A PPPP list could be (pre)configured for a TX UE, so that only the SL TX for the V2X massage with a PPPP included in the PPPP list can be prioritized over uplink for the power allocation. The maximum allowed transmission power for SL TX should be configured for the case of simultaneous transmission of SL and UL.
By contrast, for the case that the transmissions of uplink and sidelink are performed in different TTIs with separate TX chains and sharing power budget, we think that the power control mechanism of the V2X sidelink transmission should be performed based on the existing mechanism. 
Proposal 5: For the case that the transmissions of uplink and sidelink are performed in different TTIs with separate TX chains and sharing power budget, the power control mechanism of the V2X sidelink transmission should be performed based on the existing mechanism.
· Case 3: UL TX and SL TX share TX chains and power budget
In case 3, if the UE can carry out SL TX and UL TX simultaneously, according to the eNB’s CA band combination, when the power control mechanism defined above for Case 2 can be used. By contrast, if the UE cannot transmit SL and UL simultaneously (e.g. with only one single Tx chain equipped), the UE should select either the SL or UL transmission according to the (pre-configured) PPPP threshold, as agreed by RAN1 for the shared carrier frequency case above [1], and the existing power control mechanism for UL or SL can be reused correspondingly. 

Proposal 6: For the case that UL TX and SL TX share TX chains and power budget, if the UE can transmit SL and UL simultaneously according to eNB’s CA band combination, then the power control mechanism defined for case 2 can be used.

Proposal 7: For the case that UL TX and SL TX share TX chains and power budget, if the UE cannot transmit SL and UL simultaneously, it should select either SL or UL transmission according to the (pre-)configured PPPP threshold and then the existing power control mechanism for SL or UL can be reused correspondingly.
3 Conclusion

In this contribution, we discussed the potential power control solutions according to the different UE capabilities, the observations and proposals are:
Proposal 1: In case UL and SL transmissions are performed in the shared carrier frequency, since they are not allowed to be performed at the same time as per RAN1 agreement, there is no need for the power budget allocation between SL and UL and the legacy power control mechanism for UL and SL can be respectively reused.
Proposal 2: For the case that UL TX and SL TX use separate TX chains and separate power budgets, the legacy power control mechanism can be reused without further enhancements. 
Proposal 3: For the case that the transmissions of uplink and sidelink are to be performed at the same time with separate TX chains and sharing power budget, the power allocation should take into account at least the PPPPs to decide whether SL or UL should be prioritized.
Proposal 4: A PPPP list could be (pre)configured for a TX UE, so that only the SL TX for the V2X massage with a PPPP included in the PPPP list can be prioritized over uplink for the power allocation. The maximum allowed transmission power for SL TX should be configured for the case of simultaneous transmission of SL and UL.
Proposal 5: For the case that the transmissions of uplink and sidelink are performed in different TTIs with separate TX chains and sharing power budget, the power control mechanism of the V2X sidelink transmission should be performed based on the existing mechanism.
Proposal 6: For the case that UL TX and SL TX share TX chains and power budget, if the UE can transmit SL and UL simultaneously according to eNB’s CA band combination, then the power control mechanism defined for case 2 can be used.

Proposal 7: For the case that UL TX and SL TX share TX chains and power budget, if the UE cannot transmit SL and UL simultaneously, it should select either SL or UL transmission according to the (pre-)configured PPPP threshold and then the existing power control mechanism for SL or UL can be reused correspondingly.
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