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After extensive discussion during Q1 and Q2, most of the issues on Rel-16 MRDC/CA WI have been resolved. In this contribution, discussion and analysis on the remaining maintenance issues of power control for NR-DC are presented.
Discussion
Power Control for NR-DC
During RAN1#101e meeting, RAN2 sent a reply LS to inform RAN1 that RAN2 has introduced new inter-node signaling for T_offset exchange between nodes (as shown below) to support dynamic power sharing with look-ahead.
	1) MN signals the maxToffset restriction (i.e. maxToffset) in CG-ConfigInfo to SN, and SN shall respect the restriction when deciding the SCG configuration, such that [image: ] <= maxToffset.
2) RAN2 understanding is that if SN cannot accept the maxToffset restriction set by MN, SN can at least reject the procedure. RAN2 companies assume that current procedures will be reused. 
3) RAN2 understanding is that upon receiving and accepting maxToffset restriction from MN, SN can provide the actual maxToffsetSCG (e.g.[image: ]) in IE requestedToffset according to the SCG configuration.
4) SN may request, in CG-Config, a change in the maxToffset restriction imposed by MN. The SN may request MN to increase/decrease maxToffset and It is up to the MN to decide whether to and how to respond to the SN request.



With the above inter-node signalling and RAN1’s previous working assumption for determination of T_offset, the whole procedure of determining T_offset can be summarized as below. 
1. MN computes the  according to the MN’s configuration;
2. MN determines its preferred maxToffset (Toffset1) and send it to SN via CG-ConfigInfo, where ;
3. If SN accepts Toffset1, then SN shall respect the restriction when deciding the SCG configuration, such that ; or
If SN can NOT accept Tofset1, the SN can reject the procedure; or
If SN can NOT accept Toffset1, the SN may request a change in Toffset1 imposed by MN via CG-Config.
4. It is up to the MN to decide whether to and how to respond to the SN request.

Proposal 1: Confirm previous RAN1 working assumption on determination of T_offset made in RAN1#100e together with the updates in RAN1#101bis-e.
Based on the avoid analysis, the newly introduced inter-node signaling for T_offset exchange is feasible from RAN1 perspective to make the whole dynamic power sharing with look-ahead work smoothly. In this case, the newly introduced inter-node signaling for T_offset exchange can be confirmed from RAN1 perspective. 
Another question from RAN2 is the value range of T_offset. Based on the current specification, the range of , , , , and  for different numerologies is from 0.34ms to 3ms. In this case, the range of T_offset can be 0.375ms to 3ms and granularity can be 0.125ms, which is corresponding to the slot length of 120 KHz SCS. 
Proposal 2: The range of maxToffset is 0.375ms to 3ms and the granularity of maxToffset is 0.125ms.

TP
As Rel-16 NR-DC covers both the FR1 and FR2 cases, it seems the following update is needed for FR2.
Proposal 3: Introduce the following TP1 for 38.213.
TP1: {38.213: 7.6.2 NR-DC}
	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 [image: C:\Users\10240317\AppData\Local\Temp\ksohtml\wpsE9ED.tmp.jpg] for transmissions on the MCG by p-NR-FR1 and/or by p-NR-FR2-r16 and a maximum power [image: C:\Users\10240317\AppData\Local\Temp\ksohtml\wpsE9FE.tmp.jpg] for transmissions on the SCG by p-NR-FR1 and/or by p-NR-FR2-r16 and with an inter-CG power sharing mode by nrdc-PCmode-FR1-r16 for FR1 and/or by nrdc-PCmode-FR2-r16 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-r16 or for nrdc-PCmode-FR2-r16, or semi-static-mode2 for nrdc-PCmode-FR1-r16 or for nrdc-PCmode-FR2-r16, the UE does not expect [image: C:\Users\10240317\AppData\Local\Temp\ksohtml\wpsE9FF.tmp.jpg] and [image: C:\Users\10240317\AppData\Local\Temp\ksohtml\wpsEA0F.tmp.jpg] to be configured such that [image: C:\Users\10240317\AppData\Local\Temp\ksohtml\wpsEA20.tmp.jpg], where [image: C:\Users\10240317\AppData\Local\Temp\ksohtml\wpsEA21.tmp.jpg] is the linear value of [image: C:\Users\10240317\AppData\Local\Temp\ksohtml\wpsEA32.tmp.jpg], [image: C:\Users\10240317\AppData\Local\Temp\ksohtml\wpsEA42.tmp.jpg] is the linear value of [image: C:\Users\10240317\AppData\Local\Temp\ksohtml\wpsEA43.tmp.jpg], and [image: C:\Users\10240317\AppData\Local\Temp\ksohtml\wpsEA54.tmp.jpg] 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].




Conclusion
In this contribution, remaining issues on power control for NR-DC are discussed with the following proposals.
Proposal 1: Confirm previous RAN1 working assumption on determination of T_offset made in RAN1#100e together with the updates in RAN1#101bis-e.
[bookmark: _GoBack]Proposal 2: The range of maxToffset is 0.375ms to 3ms and the granularity of maxToffset is 0.125ms.
Proposal 3: Introduce the following TP1 for 38.213.
TP1: {38.213: 7.6.2 NR-DC}
	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 [image: C:\Users\10240317\AppData\Local\Temp\ksohtml\wpsE9ED.tmp.jpg] for transmissions on the MCG by p-NR-FR1 and/or by p-NR-FR2-r16 and a maximum power [image: C:\Users\10240317\AppData\Local\Temp\ksohtml\wpsE9FE.tmp.jpg] for transmissions on the SCG by p-NR-FR1 and/or by p-NR-FR2-r16 and with an inter-CG power sharing mode by nrdc-PCmode-FR1-r16 for FR1 and/or by nrdc-PCmode-FR2-r16 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-r16 or for nrdc-PCmode-FR2-r16, or semi-static-mode2 for nrdc-PCmode-FR1-r16 or for nrdc-PCmode-FR2-r16, the UE does not expect [image: C:\Users\10240317\AppData\Local\Temp\ksohtml\wpsE9FF.tmp.jpg] and [image: C:\Users\10240317\AppData\Local\Temp\ksohtml\wpsEA0F.tmp.jpg] to be configured such that [image: C:\Users\10240317\AppData\Local\Temp\ksohtml\wpsEA20.tmp.jpg], where [image: C:\Users\10240317\AppData\Local\Temp\ksohtml\wpsEA21.tmp.jpg] is the linear value of [image: C:\Users\10240317\AppData\Local\Temp\ksohtml\wpsEA32.tmp.jpg], [image: C:\Users\10240317\AppData\Local\Temp\ksohtml\wpsEA42.tmp.jpg] is the linear value of [image: C:\Users\10240317\AppData\Local\Temp\ksohtml\wpsEA43.tmp.jpg], and [image: C:\Users\10240317\AppData\Local\Temp\ksohtml\wpsEA54.tmp.jpg] 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].
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