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During RAN4 #98-e meeting, an LS reply [1] from RAN4 has clarified that the RRC parameter p-NR-FR2 will not be introduced at least in Rel-16:
	1. Overall Description:
RAN4 would like to thank RAN2 for the LS on power control for NR-DC. RAN4 has discussed the LS and would like to provide feedback for the following question: 

Q1: whether there is any concern about p-NR-FR2 to be used in Rel-16 for supporting NR-DC PC on FR2?

Yes, RAN4 do have concerns and the reason is similar to p-UE-FR2. RAN4 does not introduce P-NR-FR2 in Rel-16.


Consequently, the understanding of FR2-FR2 NR-DC power sharing procedure between RAN1 and RAN4 seems not aligned. Thus, we would like to share our view on this issue.
[bookmark: _Ref129681832]Discussion 
According to the description in TS 38.213 clause 7.6.2, RRC parameter p-NR-FR2 is used for the maximum transmission power determination of MCG/SCG: 
	7.6.2	NR-DC
If a UE is configured with an MCG using NR radio access in FR1 or in FR2 and with a SCG using NR radio access in FR2 or in FR1, respectively, the UE performs transmission power control independently per cell group as described in Clauses 7.1 through 7.5.
If a UE is configured with an MCG and a SCG using NR radio access in FR1 and/or in FR2, the UE is configured a maximum power  for transmissions on the MCG by p-NR-FR1 and/or by p-NR-FR2 and a maximum power  for transmissions on the SCG by p-NR-FR1 and/or by p-NR-FR2 and with an inter-CG power sharing mode by nrdc-PCmode-FR1 for FR1 and/or by nrdc-PCmode-FR2 for FR2. The UE determines a transmission power on the MCG and a transmission power on the SCG per frequency range.


From RAN1 perspective, the missing RRC parameter p-NR-FR2 will impact the power control procedure under three power control modes. To be specific, the RRC parameter impacts on the conditions for a UE to determine whether it is an invalid transmission power configuration under semi-static-mode1/ semi-stactic-mode2 as highlighted below:  
	If a UE is provided semi-static-mode1 for nrdc-PCmode-FR1 or for nrdc-PCmode-FR2, or semi-static-mode2 for nrdc-PCmode-FR1 or for nrdc-PCmode-FR2, the UE does not expect  and  to be configured such that , where  is the linear value of ,  is the linear value of , and  is the linear value of a configured maximum transmission power for NR-DC operation in FR1 or FR2 as defined in [8-3, TS 38.101-3].
If a UE is provided semi-static-mode1 for nrdc-PCmode-FR1 or for nrdc-PCmode-FR2, the UE determines a transmission power for the MCG or for the SCG as described in Clauses 7.1 through 7.5 using  or  as the maximum transmission power, respectively.


Besides, this RRC parameter has impact on the conditions to determine the actual maximum transmission power for SCG and MCG, which represents adaptive power reduction in modes semi-stactic-mode2 and dynamic power sharing as highlighted below:
	If a UE is provided semi-static-mode2 for nrdc-PCmode-FR1 or for nrdc-PCmode-FR2
-	if the UE is not provided tdd-UL-DL-ConfigurationCommon for the MCG or SCG, the UE determines a transmission power for the MCG or for the SCG as described in Clauses 7.1 through 7.5 using  or  as the maximum transmission power, respectively 
-	if at least one symbol of slot  of the MCG or of the SCG that is indicated as uplink or flexible to a UE by tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated, if provided, overlaps with a symbol for any ongoing transmission overlapping with slot  of the SCG or of the MCG, respectively, the UE determines a power for the transmission on the SCG or the MCG overlapping with slot  as described in Clauses 7.1 through 7.5 using  or , respectively, as the maximum transmission power
-	otherwise, the UE determines a power for the transmission on MCG or the SCG overlapping with slot , as described in [8-3, TS 38.101-3] and in Clauses 7.1 through 7.5 without considering  or , respectively
The UE expects to be provided semi-static-mode2 for nrdc-PCmode-FR1 or for nrdc-PCmode-FR2 only for synchronous NR-DC operation [10, TS 38.133].
If a UE 
-	is provided dynamic for nrdc-PCmode-FR1 or for nrdc-PCmode-FR2, and 
-	indicates a capability to support dynamic power sharing for intra-FR NR DC,
the UE determines a maximum transmission power on the SCG at a first symbol of a transmission occasion on the SCG by determining transmissions on the MCG that
-	are scheduled by DCI formats in PDCCH receptions with a last symbol that is earlier by at least  from the first symbol of the transmission occasion on the SCG, or are configured by higher layers, and 
-	overlap with the transmission occasion on the SCG 
the maximum transmission power on the SCG is determined as
-	, if the UE determines transmissions on the MCG with a  total power
-	, if the UE does not determine any transmissions on the MCG
where
-	,
-	 and  is the maximum of , , , , and  based on the configurations on the MCG and the SCG, respectively, when the UE indicates the value of 'long' for the capability, 
-	 and  is the maximum of , ,  based on the configurations on the MCG and the SCG, respectively, when the UE indicates the value of 'short' for the capability, and
-	 is the total power for the transmissions on the MCG that overlap with the transmission occasion on the SCG where  is determined based on transmissions configured by higher layers and on transmissions scheduled by DCI formats in PDCCH receptions with a last symbol that is at least  before the first symbol of the transmission occasion on the SCG.
The UE does not expect to have PUSCH, PUCCH, or SRS transmissions on the MCG that 
-	are scheduled/triggered by DCI formats in PDCCH receptions with a last symbol that is earlier by less than  from the first symbol of the transmission occasion on the SCG, and
-	overlap with the transmission occasion on the SCG


In conclusion, as the key factor for UE to determine whether the current transmission power sum of MCS and SCG exceeds the total power cap or not, we have the following observation for this RRC parameter.
Observation 1: For FR2-FR2 NR-DC, the RRC parameter p-NR-FR2 is used for the determination of:
· whether it is an invalid transmission power configuration under mode semi-stactic-mode1/semi-stactic-mode2
· cell-group power reduction under mode semi-stactic-mode2/dynamic
Therefore, with the removal of p-NR-FR2, the FR2-FR2 NR-DC uplink power control does not work. Hence we propose to remove power sharing modes of semi-static-mode1, semi-static-mode2 and dynamic from FR2-FR2 NR-DC,
Proposal 1: Remove power sharing modes of semi-static-mode1, semi-static-mode2 and dynamic from FR2-FR2 NR-DC and adopt the TP in Appendix.
With the RAN4 LS and its resulting RAN1 spec impacts, we have an observation:
Observation 2: It is unclear whether a total power cap between two cell groups  is still required for FR2-FR2 NR-DC and whether it will be specified in RAN4.
Hence, we would like to send an LS to RAN4 for more RAN4 inputs on this issue.
Proposal 2: Send an LS to RAN4 on the FR2-FR2 NR-DC UL power control as in Appendix.

Conclusions
In this contribution, remaining issue for NR-DC UL power control is discussed. The following observations and proposals are given:
Observation 1: For FR2-FR2 NR-DC, the RRC parameter p-NR-FR2 is used for the determination of:
· whether it is an invalid transmission power configuration under mode semi-stactic-mode1/semi-stactic-mode2
· cell-group power reduction under mode semi-stactic-mode2/dynamic
Observation 2: It is unclear whether a total power cap between two cell groups  is still required for FR2-FR2 NR-DC and whether it will be specified in RAN4.
Proposal 1: Remove power sharing modes of semi-static-mode1, semi-static-mode2 and dynamic from FR2-FR2 NR-DC and adopt the TP in Appendix.
Proposal 2: Send an LS to RAN4 on the FR2-FR2 NR-DC UL power control as in Appendix.
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Appendix
A.1. TP on FR2-FR2 NR-DC uplink power control in TS 38.213
	<Unchanged parts are omitted – 38.213>
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If a UE is configured with an MCG using NR radio access in FR1 or in FR2 and with a SCG using NR radio access in FR2 or in FR1, respectively, the UE performs transmission power control independently per cell group as described in Clauses 7.1 through 7.5.
If a UE is configured with an MCG and a SCG using NR radio access in FR1, the UE is configured a maximum power  for transmissions on the MCG by p-NR-FR1 and/or by p-NR-FR2 and a maximum power  for transmissions on the SCG by p-NR-FR1 and/or by p-NR-FR2 and with an inter-CG power sharing mode by nrdc-PCmode-FR1 for FR1 and/or by nrdc-PCmode-FR2 for FR2. The UE determines a transmission power on the MCG and a transmission power on the SCG per frequency range.
If a UE is provided semi-static-mode1 for nrdc-PCmode-FR1 or for nrdc-PCmode-FR2, or semi-static-mode2 for nrdc-PCmode-FR1 or for nrdc-PCmode-FR2, the UE does not expect  and  to be configured such that , where  is the linear value of ,  is the linear value of , and  is the linear value of a configured maximum transmission power for NR-DC operation in FR1 or FR2 as defined in [8-3, TS 38.101-3].
If a UE is provided semi-static-mode1 for nrdc-PCmode-FR1 or for nrdc-PCmode-FR2, the UE determines a transmission power for the MCG or for the SCG as described in Clauses 7.1 through 7.5 using  or  as the maximum transmission power, respectively.
If a UE is provided semi-static-mode2 for nrdc-PCmode-FR1 or for nrdc-PCmode-FR2
-	if the UE is not provided tdd-UL-DL-ConfigurationCommon for the MCG or SCG, the UE determines a transmission power for the MCG or for the SCG as described in Clauses 7.1 through 7.5 using  or  as the maximum transmission power, respectively 
-	if at least one symbol of slot  of the MCG or of the SCG that is indicated as uplink or flexible to a UE by tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated, if provided, overlaps with a symbol for any ongoing transmission overlapping with slot  of the SCG or of the MCG, respectively, the UE determines a power for the transmission on the SCG or the MCG overlapping with slot  as described in Clauses 7.1 through 7.5 using  or , respectively, as the maximum transmission power
-	otherwise, the UE determines a power for the transmission on MCG or the SCG overlapping with slot , as described in [8-3, TS 38.101-3] and in Clauses 7.1 through 7.5 without considering  or , respectively
The UE expects to be provided semi-static-mode2 for nrdc-PCmode-FR1 or for nrdc-PCmode-FR2 only for synchronous NR-DC operation [10, TS 38.133].
If a UE 
-	is provided dynamic for nrdc-PCmode-FR1 or for nrdc-PCmode-FR2, and 
-	indicates a capability to support dynamic power sharing for intra-FR NR DC,
the UE determines a maximum transmission power on the SCG at a first symbol of a transmission occasion on the SCG by determining transmissions on the MCG that
-	are scheduled by DCI formats in PDCCH receptions with a last symbol that is earlier by at least  from the first symbol of the transmission occasion on the SCG, or are configured by higher layers, and 
-	overlap with the transmission occasion on the SCG 
the maximum transmission power on the SCG is determined as
-	, if the UE determines transmissions on the MCG with a  total power
-	, if the UE does not determine any transmissions on the MCG
where
-	,
-	 and  is the maximum of , , , , and  based on the configurations on the MCG and the SCG, respectively, when the UE indicates the value of 'long' for the capability, 
-	 and  is the maximum of , ,  based on the configurations on the MCG and the SCG, respectively, when the UE indicates the value of 'short' for the capability, and
-	 is the total power for the transmissions on the MCG that overlap with the transmission occasion on the SCG where  is determined based on transmissions configured by higher layers and on transmissions scheduled by DCI formats in PDCCH receptions with a last symbol that is at least  before the first symbol of the transmission occasion on the SCG.
The UE does not expect to have PUSCH, PUCCH, PRACH, or SRS transmissions on the MCG that 
-	are scheduled/triggered by DCI formats in PDCCH receptions with a last symbol that is earlier by less than  from the first symbol of the transmission occasion on the SCG, and
-	overlap with the transmission occasion on the SCG
The UE does not expect to receive a positive TPC command value in a DCI format 2_2 or a DCI format 2_3 in a PDCCH reception with a last symbol that is less than  before the first symbol of the transmission occasion on the SCG, if the transmission on the MCG overlaps with the transmission occasion on the SCG.
The UE is not required to apply a TPC command the UE receives in a DCI format 2_2 or a DCI format 2_3 in a PDCCH reception with a last symbol that is less than  before the first symbol of the transmission occasion on the SCG, if the transmission on the MCG overlaps with the transmission occasion on the SCG.
<Unchanged parts are omitted>
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1. Overall Description:
RAN1 would like to thank RAN4 for the LS reply. RAN1 has checked the specification impacts caused by the removal of RRC parameter p-NR-FR2 and has the following observations:
Observation 1: For FR2-FR2 NR-DC, the RRC configuration p-NR-FR2 is used for the determination of:
· whether it is an invalid transmission power configuration under modes semi-stactic-mode1/semi-stactic-mode2
· cell-group power reduction under mode semi-stactic-mode2/dynamic

Observation 2: It is unclear whether a total power cap between two cell groups  is still required for FR2-FR2 NR-DC and whether it will be specified in RAN4.

Therefore, RAN1 would like to ask the following question: 

Question: whether a total power cap between two cell groups  is still required for FR2-FR2 NR-DC and whether it will be specified in RAN4?

2. Actions:
To RAN4:
ACTION: RAN1 respectfully asks RAN4 to provide feedback on the question above.


3. Date of Next TSG WG RAN1 Meetings:
TSG-RAN WG1 Meeting #105-e                            19-27, May, 2021        E-meeting



