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Introduction
[bookmark: _Ref178064866]In this document we discuss remaining issues related specification of uplink power control for NR-DC and propose some corrections to TS 38.213.
Discussion
The following was agreed for semi-static power sharing

Semi-static Power Sharing

Agreements: Slide 3 of R1-1909864 is agreed:

· [Offline consensus] Considering the following two alternatives for semi-static power sharing with + 
· Alt.1: For the uplink transmission in MCG, the UE checks the semi-statically configured direction of the overlapping symbols of all serving cells of SCG, and vice versa.
· If such overlapping with UL transmission on the SCG is possible (i.e. collides with semi-static ‘UL’ and ‘flexible’ symbols on some CCs of SCG), UE limits its actual transmission power in MCG such that ; 
· Otherwise (i.e. collides with only semi-static ‘DL’ symbols on all CCs of SCG),  can be up to  and   can be up to   .
· Alt.1-1:   and   are configured by RRC signaling. 
· Alt.1-2:   and   are determined by RAN4 requirement. 
· Alt.2: For the uplink transmission in MCG and in SCG, UE limits its actual transmission power  to be up toand   to be up to 

Agreements:
· Adopt Alt.1-2 and Alt.2 for semi-static power sharing for NR-NR DC.
· Alt.1-2 is only subject to configured maximum transmission power defined by RAN4 
· Configuration between Alt.1-2 and Alt.2 is supported.
· FFS: add more clarification
· FFS: applied for synchronous DC only or applied for both synchronous and asynchronous DC (which may be the same or different for Alt.1-2 and Alt. 2)    
However, in current specification text, the condition +  is missing. This can be corrected using the TP below

Proposal 1
· Agree to Text proposal 1 below for semi-static power sharing


---------------------------- start TP1 to sub clause 7.6.2 of 38.213v16.0.0 ---------------------------------

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 NR-DC-PC-mode for FR1 and/or by NR-DC-PC-mode 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 NR-DC-PC-mode = Semi-static-mode1 or  NR-DC-PC-mode = Semi-static-mode2, the UE does not expect   and   to be configured such that 

If a UE is provided NR-DC-PC-mode = Semi-static-mode1, 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 NR-DC-PC-mode = Semi-static-mode2
-	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 in slot  of the SCG or of the MCG, respectively, the UE determines a power for the transmission on the SCG or the MCG in slot  as described in Clauses 7.1 through 7.5 using  or , respectively, as the maximum transmission power
-	otherwise, the UE determines a transmission power for the MCG or the SCG, 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 NR-DC-PC-mode = Semi-static-mode2 only for synchronous NR-DC operation [10, TS 38.133].

<.unchanged text omitted >
---------------------------- end TP1 -----------------------------------------------------------------------------------

Dynamic Power Sharing

The following was agreed in RAN1#99 regarding dynamic power sharing
Agreements:
· For NR-DC dynamic power sharing, to compute the transmit power for SCG UL transmission starting at time T0,
· UE checks for PDCCH(s) received before time T0-T_offset that trigger an overlapping MCG UL transmission, and 
· If such PDCCH(s) are detected, UE sets it’s transmit power in SCG (pwr_SCG) such that pwr_SCG <= min{PSCG, Ptotal – MCG tx power} where ‘MCG tx power’ is the actual transmission power of MCG
· Otherwise, pwr_SCG <= Ptotal;  
· UE does not expect to be scheduled by PDCCH(s) received on MCG after T0-[T_offset] that trigger(s) MCG UL transmission(s) that overlaps with the SCG transmission.  
· (working assumption) No new RRC signaling is introduced for T_offset: 
· Alt.1: T_offset <= T_proc,2
· Alt.2: T_offset <= 2*T_proc,2
· Alt.3: T_offset reasonbly larger than Alt 1. & Alt 2 but <=4ms
· To be addressed in the CR stage

Regarding T_offset, for a UE configured with dynamic power sharing, the gNB is essentially constrained to set k2, k1 values for MCG transmissions such that they are not smaller than  T_offset. This negatively impacts latency achievable via NR-DC. Considering this, a small value should be used for this parameter at least for synchronous NR-DC case. For async NR-DC, a larger value (e.g. 0.5ms+ value for sync case) can be considered to account for the possible timing difference between MCG and SCG. Also, as discussed in RAN1#99 [1], if T_offset is made a UE capability to account for different UE implementations, it is preferable from NW perspective to provide the option of configuring one offset to all the UEs in a cell via RRC. Hence the WA on no RRC signalling for T_offset should be revisited if it is made a UE capability.

Considering the above, we propose T_offset = N2 + 4syms (i.e., outer limit of T_proc,2). N2 is as defined in sub clause 6.4 of 38.214, for the CC with largest SCS configured on the MCG. Alternately, a scaled value of N2 (e.g. 1.25*N2) can be used.

Proposal 2
· For dynamic power sharing
· At least for sync NR-DC case, T_offset = N2+4sym
· For async NR-DC case, T_offset = 0.5ms+ N2+4sym
· Note: For above two cases, N2 is as defined in sub clause 6.4 of 38.214, and numerology of the  CC with largest SCS configured on the MCG should be used.
· In case a UE capability related to T_offset is introduced, also introduce new RRC signaling for the NW to configure appropriate T_offset for the UE.


Conclusions
In this document, we discuss the framework for NR-NR DC power control and propose the following.
Proposal 1
· Agree to Text proposal 1 below for semi-static power sharing

---------------------------- start TP1 to sub clause 7.6.2 of 38.213v16.0.0 ---------------------------------

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 NR-DC-PC-mode for FR1 and/or by NR-DC-PC-mode 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 NR-DC-PC-mode = Semi-static-mode1 or  NR-DC-PC-mode = Semi-static-mode2, the UE does not expect   and   to be configured such that 

If a UE is provided NR-DC-PC-mode = Semi-static-mode1, 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 NR-DC-PC-mode = Semi-static-mode2
-	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 in slot  of the SCG or of the MCG, respectively, the UE determines a power for the transmission on the SCG or the MCG in slot  as described in Clauses 7.1 through 7.5 using  or , respectively, as the maximum transmission power
-	otherwise, the UE determines a transmission power for the MCG or the SCG, 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 NR-DC-PC-mode = Semi-static-mode2 only for synchronous NR-DC operation [10, TS 38.133].

<.. unchanged text omitted >
---------------------------- end TP1 -----------------------------------------------------------------------------------

Proposal 2
· For dynamic power sharing
· At least for sync NR-DC case, T_offset = N2+4sym
· For async NR-DC case, T_offset = 0.5ms+ N2+4sym
· Note: For above two cases, N2 is as defined in sub clause 6.4 of 38.214, and numerology of the CC with largest SCS configured on the MCG should be used.
· In case a UE capability related to T_offset is introduced, also introduce new RRC signaling for the NW to configure appropriate T_offset for the UE.
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