TSG-RAN Working Group 4 (Radio) meeting #99-e
  R4-2111166
Electronic meeting, 19 – 27 May 2021


Source:
Ericsson
Title:
Draft LS on Further Reply LS on power control for NR-DC
Agenda item:
6.4
Document for:
Approval
1 Background
RAN4 has received a question from RAN1 [1] on power control for NR-DC FR2 in view of the absence of P-Max specifications in the 38.101-2:
ACTION: RAN1 respectfully requests that RAN4 takes the above into account and provides feedback on the feasibility of independent power control for uplink CCs of MCG in FR2 and uplink CCs of SCG in FR2 for NR-NR Dual Connectivity.

The background by RAN1 is

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 ([image: image2.png]Pricc



) is given by p-NR-FR2 corresponding to MCG, and the maximum power for FR2 for transmissions in SCG ([image: image4.png]Peci



) 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 this contribution we propose and answer to RAN1 also including options for further work listed.
2 Power control for NR-DC in FR2
The configured total power PEN-DC and PNR-DC limits have been introduced for NSA in FR1 for the purposes of limiting the total power with regard to the UE power capability and SAR compliance. For FR2 the complication is that the power capability and the configured maximum power are defined in different plane of references, which complicates power control. For FR1 the power per CG can be limited by P-Max signaling.
Independent power control for NR-DC is of course a straightforward solution, but the relation between the MCG and SCG power would be unknown, this is not covered by the power prioritization rules in 38.213. For the 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.
the behaviour is unspecified when the UE is power limited but the UE is expected to follow the prioritization rules in 38.213. 

An alternative would have to be based on limits of the CG power. However, P-Max limits for FR2 have been discussed at length, the same arguments reiterated. The RAN4 challenge for FR2 is that the power class is defined as EIRP (radiated) whereas the Pcmax is defined in the same plane of reference as the RSRP consistent with the PC in 38.213. The latter is thus implementation specific but often the conducted power (possibly scaled) into the antenna.

RAN4 has discussed two ways of limiting the power

1. Put a cap on the EIRP (Power Class), but difficult/impossible to limit the radiated power when operating in the field, 

2. Put a cap on the TRP, i.e. in many cases the configured power. This is possible since the conducted input can be limits but there is no RAN4 agreement.
Some companies think both are impossible or can be done in a later release. 

Regarding power control for NR DC, there would be upper limits per as governed by power capability that require prioritization between the CGs, and also limits due to exposure. Adding the EIRP for two bands is not very practical since direction (can point in different directions) but the TRP could be one option. This is related to the total Pcmax but there is no defined plane of reference as mentioned above. 
One way is to use relative limits, i.e. all cells in one of the cell groups are “attenuated” by a signaled value to leave power for cells in the other CG when the UE is power limited (the attenuation would also be visible in a lower EIRP when measured in the peak direction). All subject to that the EIRP in each band combined should not be exceeded. A similar solution is proposed in [2] for intra-band UL CA within a CG for which the SCells are dropped within  “attenuate” the PCell (or specific SCells if needed) to leave power for SCells. This attenuation could be enabled/disabled by a MAC-CE to allow adaptation to changing radio condition e.g. if the PCell of a CG needs all power.

Should relative limits be used, the PNR-DC for FR2 would have to be specified in an implementation-specific plane of reference just as PCMAX for UL CA. Limits on maximum power of serving cells (the plane of reference also implementation specific) of the respective MCG and SCG would be configured relative to the PNR-DC.
Specification of any limits for NR-DC, relative or P-Max (absolute), would have to be specified in Rel-17 or later. The independent power control with its drawbacks would have to do for now.
3 Proposal 
It is proposed that RAN4 priovides an answer to RAN1 as per the attached.
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1. Overall Description:

RAN4 would like to thank RAN1 for its Further Reply LS on power control for NR-DC. Regarding the question
ACTION: RAN1 respectfully requests that RAN4 takes the above into account and provides feedback on the feasibility of independent power control for uplink CCs of MCG in FR2 and uplink CCs of SCG in FR2 for NR-NR Dual Connectivity.

in relation to the TP
----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 ----------------

RAN4 would like to provide the following answer.

Independent power control for NR-DC is of course a straightforward solution at first sight, but the relation between the MCG and SCG power would be unknown; this is not covered by the power prioritization rules in 38.213. For the 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.

the behaviour is unspecified when the UE is power limited but the UE is expected to follow the prioritization rules in 38.213. 

An alternative would have to be based on limits of the CG power. However, P-Max limits for FR2 have been discussed at length, the same arguments reiterated. The RAN4 challenge for FR2 is that the power class is defined as EIRP (radiated) whereas the Pcmax is defined in the same plane of reference as the RSRP consistent with the PC in 38.213. The latter is thus implementation specific but often the conducted power (possibly scaled) into the antenna.

RAN4 has discussed two ways of limiting the power

1. Put a cap on the EIRP (Power Class), but difficult/impossible to limit the radiated power when operating in the field, 

2. Put a cap on the TRP, i.e. in many cases the configured power. This is possible since the conducted input can be limits but there is no RAN4 agreement.

Some companies think both are impossible or can be done in a later release. 

Regarding power control for NR DC, there would be upper limits per as governed by power capability that require prioritization between the CGs, and also limits due to exposure. Adding the EIRP for two bands is not very practical since direction (can point in different directions) but the TRP could be one option. This is related to the total Pcmax but there is no defined plane of reference as mentioned above. 

One way is to use relative limits, i.e. all cells in one of the cell groups are “attenuated” by a signaled value to leave power for cells in the other CG when the UE is power limited (the attenuation would also be visible in a lower EIRP when measured in the peak direction). All subject to that the EIRP in each band combined should not be exceeded. 

Should relative limits be used, the PNR-DC for FR2 would have to be specified in an implementation-specific plane of reference just as PCMAX for UL CA. Limits on maximum power of serving cells (the plane of reference also implementation specific) of the respective MCG and SCG would be configured relative to the PNR-DC.

Specification of any limits for NR-DC, relative or P-Max (absolute), would have to be specified in Rel-17 or later. The independent power control with its drawbacks would have to do for now. RAN4 does not plan to specify any absolute P-Max for NR-DC in Rel-17.
.  

2. Actions:

To RAN1 group.

ACTION: RAN4 asks RAN1 to take the above into account.
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