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1	Introduction
[bookmark: _Hlk510705081]This paper has been submitted to RAN1 for approval. This RAN4 TDoc is just for information:
The RAN March 2018 specifications provide support for EN-DC with architecture option 3. RAN#79 endorsed a plan for finalizing all NR architecture options [1] with the following guidance to RAN1:
NR Option 4 “to do list” – RAN1
· Need to evaluate whether new design on power control, multiplexing, etc. is needed for both LTE & NR specs
· Strive for minimum RAN1 specification impact
· Some (limited) RAN1 meeting time is expected
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Option 3: NSA EN-DC with LTE as the anchor
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Option 4: NSA EN-DC with NR as the anchor



2	Discussion
The current EN-DC power control is defined for the Option 3 / Option 7 cases, where the MCC uses E-UTRA and SCG uses NR. The case where the MCG uses NR and SCG E-UTRA as in option 4 is currently undefined.
The cases where the simultaneous transmission of LTE and NR is not supported is indifferent to which of the radios is MCG and which SCG, and the modifications to power control are related to the two cases where the LTE and NR transmissions may occur at the same time.
For UEs not capable of dynamic power sharing between LTE and NR, no new behaviour is needed:
· 
If the  the UE is not expected to transmit LTE and NR simultaneously, and LTE and NR power control both operate independent of each other. There is no functional difference between LTE as the MCG and NR as the SCG and vice versa.
· 
If the  and if the UE is able to transmit simultaneously on LTE and NR, LTE and NR power control both operate independent of each other. There is no functional difference between LTE as the MCG and NR as the SCG and vice versa.

For UEs capable of dynamic power sharing between LTE and NR, there is a need for small behavioural modification for the LTE power control when the MCG uses NR:
· NR power control behaves as if there was no SCG using LTE, i.e. no behavioural changes needed.
· LTE power control needs to calculate a new PCMAX,c(i) , taking into account the power share the NR was using.

Proposal 1: If the UE is configured with reference TDD configuration for EUTRA: Extend the behavior defined in 38.213 subclause 7.6.1 to apply as is also for the case where MCG uses NR and SCG uses LTE.
Proposal 2: If the UE indicates a capability for dynamic power sharing between EUTRA and NR and the MCG uses NR and SCG uses LTE: 
· The NR power control behavior follows the same definition as when there was no SCG using LTE configured.
· The LTE power control calculates a new PCMAX,c(i), taking the power used by the NR transmission into account.
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Annex TS38.213 power control for EN-DC

[bookmark: _Toc508784679][bookmark: _Toc492222124]7.6				Dual connectivity
[bookmark: _Toc508784680]7.6.1	EN-DC





If a UE is configured with a MCG using E-UTRA radio access and with a SCG using NR radio access, the UE is configured a maximum power  for transmissions on the MCG by higher layer parameter P-LTE and a maximum power  for transmissions on the SCG by higher layer parameter P-NR. The UE determines a transmission power for the MCG as described in [13, TS 36.213] using  as the maximum transmission power. The UE determines transmission power for the SCG as described Subclauses 7.1 through 7.5 using  as the maximum transmission power for .






If a UE is configured with , where  is the linear value of ,  is the linear value of , and  is the linear value of a configured maximum transmission power for EN-DC operation as defined in [8-3, TS 38.101-3] for frequency range 1, the UE determines a transmission power on the SCG as follows.
· If the UE is configured with reference TDD configuration for EUTRA (by higher layer parameter SUO-case1 in [13, TS 36.213])
· If the UE does not indicate a capability for dynamic power sharing between EUTRA and NR, the UE is not expected to transmit in a slot on the SCG when a corresponding subframe on the MCG is an UL subframe in the reference TDD configuration.
· If the UE indicates a capability for dynamic power sharing between EUTRA and NR and
· if the UE is not configured for operation with shortened TTI and processing time on the MCG [13, TS 36.213], and 
· 

if the UE transmission(s) in subframe  of the MCG overlap in time with UE transmission(s) in slot  of the SCG, and
· 

if  in a portion of slot  of the SCG, 







the UE reduces transmission power in the portion of slot  of the SCG so that  in any portion of slot , where  and  are the linear values of the total UE transmission powers in subframe  of the MCG and in slot  of the SCG, respectively.
· If the UE does not indicate a capability for dynamic power sharing between EUTRA and NR, the UE is expected to be configured with reference TDD configuration for EUTRA (by higher layer parameter SUO-case1 in [13, TS 36.213]). 
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