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This contribution discusses the potential issue for power control for NR-DC for FR2.

Discussion
In RAN1#104b-e meeting, the following LS (R1-2104018) was sent to RAN4 on power control for NR-DC for FR2.
	According to the current TS38.213, if a UE is configured with both MCG and SCG using NR radio access in FR2, the maximum power for FR2 for transmissions in MCG () is given by p-NR-FR2 corresponding to MCG, and the maximum power for FR2 for transmissions in SCG () is given by p-NR-FR2 corresponding to SCG. Consequently, not introducing p-NR-FR2 is not consistent with current RAN1 specifications and would result in undefined power control for both uplink CCs of MCG in FR2 and uplink CCs of SCG in FR2.
RAN1 is discussing below changes as one possible solution to define power control for uplink CCs of MCG in FR2 and uplink CCs of SCG in FR2 in NR-DC case without requiring p-NR-FR2
 
----start TP to sub clause 7.6.2 of TS 38.213----------
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, or if a UE is configured with an MCG using NR radio access in FR2 and with a SCG using NR radio access in FR2 and is not configured with p-NR-FR2, the UE performs transmission power control independently per cell group as described in Clauses 7.1 through 7.5.
--------- end TP ----------------
 
However, RAN1 cannot determine if it is a feasible solution and would like to ask RAN4 inputs about the feasibility, for the following two possible cases:
1) uplink CCs of MCG and uplink CCs of SCG are in different frequency bands in FR2.
2) uplink CCs of MCG and uplink CCs of SCG are in the same frequency band in FR2.
 
In [R1-2007509], RAN4 informed RAN1 that discussion on p-UE-FR2 is postponed to Rel17. RAN1 would like to know if RAN4 expected to discuss p-NR-FR2 also in Rel17.



In RAN1#109-e meeting, RAN4 replied the LS in R1-2203030 as following.
	RAN4 would like to thank RAN1 for the Further Reply LS on power control for NR-DC.
Regarding the feasibility of independent power control for the mentioned two cases:
1) uplink CCs of MCG and uplink CCs of SCG are in different frequency bands in FR2.
2) uplink CCs of MCG and uplink CCs of SCG are in the same frequency band in FR2.

RAN4 has discussed the definition of independent power control, and the understanding is that it means power control is per CG, and there is no total power limitation.
Up to now RAN4 hasn’t introduce NR-DC band combination for FR2, therefore UL CA is referred here and it is RAN4 understanding that same conclusion can be applied to NR-DC.
For intra-band UL CA, total max TRP and max EIRP limitation are defined in section 6.2A.4 of TS 38.101-2, thus power sharing is needed when the maximum power limitation was reached. Therefore, it is not independent power control.

For inter-band UL CA:
RAN4 has discussed two kinds of UEs to support inter-band CA, one is called CBM (Common Beam Management), and the other is called IBM (Independent Beam Management), and in Rel-17 RAN4 only defined requirements for IBM in inter-band UL CA. It is agreed that independent power control might be possible in some case for IBM but is not guaranteed UE behavior. RAN4 hasn’t discussed CBM for inter-band UL CA up to Rel-17.

In addition, RAN4 do not plan to discuss p-NR-FR2 or p-UE-FR2 in Rel-17.



In accordance with the RAN4 LS, the following TP can be considered.
Proposal 1: Adopt the following TP for section 7.6.2 for TS38.213.
Reason for change: RAN4 agreed that even if RRC parameter p-NR-FR2 is not configured, UE can still perform power sharing for FR2 NR-DC, similar as total max TRP and max EIRP limitation defined in section 6.2A.4 of TS 38.101-2. The current RAN1 spec doesn’t reflect this.
Summary of change: Add UE behaviour for power sharing for FR2 NR-DC in case when RRC parameter p-NR-FR2 is not configured.
Consequences if not approved: The UE behaviour for power sharing for FR2 NR-DC in case when RRC parameter p-NR-FR2 is not configured is not clear.

	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 using NR radio access in FR2 and with a SCG using NR radio access in FR2 and is not configured with p-NR-FR2, the UE performs transmission power control as described in clauses 7.1 through 7.5 for each cell group and as described in [8-2, TS 38.101-2] across cell groups.
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\ksohtml11040\wps1.jpg] for transmissions on the MCG by p-NR-FR1 and/or by p-NR-FR2 and a maximum power [image: C:\Users\10240317\AppData\Local\Temp\ksohtml11040\wps2.jpg] 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.




Conclusion
In this contribution, we propose the following TP for section 7.6.2 for TS38.213 for power sharing for FR2 NR-DC in case when RRC parameter p-NR-FR2 is not configured.
Proposal 1: Adopt the following TP for section 7.6.2 for TS38.213.
Reason for change: RAN4 agreed that even if RRC parameter p-NR-FR2 is not configured, UE can still perform power sharing for FR2 NR-DC, similar as total max TRP and max EIRP limitation defined in section 6.2A.4 of TS 38.101-2. The current RAN1 spec doesn’t reflect this.
Summary of change: Add UE behaviour for power sharing for FR2 NR-DC in case when RRC parameter p-NR-FR2 is not configured.
[bookmark: _GoBack]Consequences if not approved: The UE behaviour for power sharing for FR2 NR-DC in case when RRC parameter p-NR-FR2 is not configured is not clear.
	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 using NR radio access in FR2 and with a SCG using NR radio access in FR2 and is not configured with p-NR-FR2, the UE performs transmission power control as described in clauses 7.1 through 7.5 for each cell group and as described in [8-2, TS 38.101-2] across cell groups.
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\ksohtml11040\wps1.jpg] for transmissions on the MCG by p-NR-FR1 and/or by p-NR-FR2 and a maximum power [image: C:\Users\10240317\AppData\Local\Temp\ksohtml11040\wps2.jpg] 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.





2/3
image1.jpeg
Prica




image2.jpeg
Psca




