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1 Introduction

This contribution summarizes remaining issues on NR UL power control focused on CA and DC aspects based on companies’ Tdocs submitted in AI 7.1.5. 
The issues addressed by companies can be broadly categorized into the following:

· PHR on SUL
· Virtual PHR for EN-DC
· Clarification on UE assumption for virtual PHR calculation
· UE behavior for PHR for Type-B scheduling

2 Summary of Identified Issues
This section summarizes identified issues from companies and the corresponding companies’ views as follows:

1) PHR on SUL
Background: 

· The following was agreed in RAN1#94bis:
	Agreement
If a UE is configured with two UL carriers for a serving cell and if the UE reports a UE capability simultaneousTxSUL-NonSUL for the serving cell, and if the UE determines that Type 1 power headroom report for the serving cell is based on a reference PUSCH transmission and Type 3 power headroom report for the serving cell is based on a reference SRS transmission, the UE provides the Type-1 PHR.
If a UE is configured with two UL carriers for a serving cell and if the UE reports a UE capability simultaneousTxSUL-NonSUL for the serving cell, and if the UE determines that a power headroom for only one of the two UL carriers of the serving cell is based on an actual transmission, the UE provides a Type-1 PHR when the actual transmission is a PUSCH transmission, or provides a Type-3 PHR when the actual transmission is an SRS transmission.
FFS: Whether the above also applies for the case UE doesn’t report a UE capability simultaneousTxSUL-NonSUL for the serving cell. This aspect will be finalized in RAN1#95.

Send a reply LS to RAN2 to inform them of these two agreements (LS is endorsed in R1-1812062)


Companies’ views:

Regarding the yellow FFS part above, Huawei/HiSilicon and Motorola/Lenovo provide their views:
	Company
	View

	Huawei
	· Adopt the same PHR mechanisms for UEs with and without reporting a UE capability simultaneousTxSUL-NonSUL.

	Motorola
	· For RAN2 and RAN1 agreements on PHR type determination for SUL, the UE capability simultaneousTxSUL-NonSUL can be removed.


2) Virtual PHR for EN-DC
Background: 

· The following WA was made in RAN1#94bis:
	Working Assumption

· Capture in TS 38.213 the below text from TS 36.213 with the change of phr-ModeOtherCG-r12 to phr-ModeOtherCG
· If the UE is configured with a SCG, and if the higher layer parameter phr-ModeOtherCG-r12 for a CG indicates ‘virtual’, for power headroom reports transmitted on that CG, the UE shall compute PH assuming that it does not transmit PUSCH/PUCCH on any serving cell of the other CG.


Companies’ views:

Regarding whether or not to confirm the above WA, Huawei/HiSilicon and Samsung provide their views:
	Company
	View

	Huawei
	· Confirm the WA with the following modifications
· Capture in TS 38.213 the below text from TS 36.213 with the change of phr-ModeOtherCG-r12 to phr-ModeOtherCG
· If the UE is configured with a SCG, and if the higher layer parameter phr-ModeOtherCG-r12 for a CG in FR1 indicates ‘virtual’, for power headroom reports transmitted on that CG, the UE shall compute PH assuming that it does not transmit PUSCH/PUCCH on any serving cell of the other CG in FR1.

	Samsung
	· Confirm the WA


3) Clarification on UE assumption for virtual PHR calculation
Background: 

· It has been specified in TS38.213 that for virtual PHR calculation, UE computes 
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 assuming MPR=0dB, A-MPR=0dB, P-MPR=0dB, ΔTC = 0dB. However, there is another parameter, ΔTIB,c which is the additional tolerance defined in RAN4 and it impacts the 
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 calculation which was overlooked (not discussed). There is no motivation to apply real ΔTIB,c rather than ΔTIB,c = 0dB for virtual PHR but set the other values above to 0dB.
Companies’ views:

Samsung proposes the following:
	Company
	View

	Samsung
	· For virtual PUSCH/SRS PHR, 
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 is computed assuming ΔTIB,c = 0dB.


4) On PHR for PUSCH mapping Type-B

Background: 

· The following agreement was made in RAN1#93:
	Agreement
In case of UL CA with different SCSs, when the slot of the UL transmission carrying the PHR overlaps with the slot on CC with higher SCS, the PH of the first slot with higher SCS that fully overlaps with the slot with the lower SCS is reported.


Companies’ views:

Samsung proposes the following:
	Company
	View

	Samsung
	· If a PUSCH on the CC for PHR calculation uses PUSCH mapping Type-B, the PUSCH including the first OFDM symbol of the first slot on the CC for PHR calculation which is overlapped with the slot on the PHR-carrying CC is used to calculate PH.


3 Offline Proposals
Based on companies’ views captured in Section 2, the following offline proposals can be put on the table:

1) PHR on SUL
Offline proposal:
· If a UE is configured with two UL carriers for a serving cell, the same PHR mechanisms as the below agreement are applied for the case UE doesn’t report a UE capability simultaneousTxSUL-NonSUL.
	Agreement
If a UE is configured with two UL carriers for a serving cell and if the UE reports a UE capability simultaneousTxSUL-NonSUL for the serving cell, and if the UE determines that Type 1 power headroom report for the serving cell is based on a reference PUSCH transmission and Type 3 power headroom report for the serving cell is based on a reference SRS transmission, the UE provides the Type-1 PHR.
If a UE is configured with two UL carriers for a serving cell and if the UE reports a UE capability simultaneousTxSUL-NonSUL for the serving cell, and if the UE determines that a power headroom for only one of the two UL carriers of the serving cell is based on an actual transmission, the UE provides a Type-1 PHR when the actual transmission is a PUSCH transmission, or provides a Type-3 PHR when the actual transmission is an SRS transmission.
FFS: Whether the above also applies for the case UE doesn’t report a UE capability simultaneousTxSUL-NonSUL for the serving cell. This aspect will be finalized in RAN1#95.
Send a reply LS to RAN2 to inform them of these two agreements (LS is endorsed in R1-1812062)


2) Virtual PHR for EN-DC
Offline proposal:
· To confirm the WA with the following modification
	Working Assumption

· Capture in TS 38.213 the below text from TS 36.213 with the change of phr-ModeOtherCG-r12 to phr-ModeOtherCG
· If the UE is configured with a SCG, and if the higher layer parameter phr-ModeOtherCG-r12 for a CG in FR1 indicates ‘virtual’, for power headroom reports transmitted on that CG, the UE shall compute PH assuming that it does not transmit PUSCH/PUCCH on any serving cell of the other CG in FR1.


· To correct the description in Section 5.1.1.2 of TS36.213 as follows:

- - - -

If the UE is configured with a SCG, and if the higher layer parameter phr-ModeOtherCG-r12 [TS36.331] or phr-ModeOtherCG [TS38.331] for a CG indicates 'virtual', for power headroom reports transmitted on that CG, the UE shall compute PH assuming that it does not transmit PUSCH/PUCCH on any serving cell of the other CG.

- - - -

3) Clarification on UE assumption for virtual PHR calculation
Offline proposal:
· For virtual PUSCH/SRS PHR, 
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 is computed assuming ΔTIB,c = 0dB
4) On PHR for PUSCH mapping Type-B
Offline proposal:
· If a PUSCH on the CC for PHR calculation uses PUSCH mapping Type-B, the PUSCH including the first OFDM symbol of the first slot on the CC for PHR calculation which is overlapped with the slot on the PHR-carrying CC is used to calculate PH.
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