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1. Introduction
In RAN4 1807AH, mapping for power headroom was agreed, with a range of -32 to +42 and 1dB step size for both FR1 and FR2. MAC specifications in NR also includes reporting of Pcmax,f,c which is used for the calculation of PH, and refers to 38.133 for PCmax,f,c mapping. Therefore, it is also necessary to define a mapping function for Pcmax,f,c in 38.133.
2. Discussion

Specification 38.321 includes the following information of a single entry PHR MAC CE(highlighting added). Very similar formatting is used for a multiple entry PHR MAC CE, however PCmax,c,f for multiple uplink carriers can then be included in the same PHR report.
	The Single Entry PHR MAC CE is identified by a MAC PDU subheader with LCID as specified in Table 6.2.1-2.
It has a fixed size and consists of two octet defined as follows (figure 6.1.3.8-1):

-
R: Reserved bit, set to "0";

-
Power Headroom (PH): This field indicates the power headroom level. The length of the field is 6 bits. The reported PH and the corresponding power headroom levels are shown in Table 6.1.3.8-1 below (the corresponding measured values in dB are specified in TS 38.133 [11]);

-
PCMAX,f,c: This field indicates the PCMAX,f,c (as specified in TS 38.213 [6]) used for calculation of the preceding PH field. The reported PCMAX,f,c and the corresponding nominal UE transmit power levels are shown in Table 6.1.3.8-2 (the corresponding measured values in dBm are specified in TS 38.133 [11]).
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Figure 6.1.3.8-1: Single Entry PHR MAC CE

Table 6.1.3.8-1: Power Headroom levels for PHR

PH

Power Headroom Level

0

POWER_HEADROOM_0

1

POWER_HEADROOM_1

2

POWER_HEADROOM_2

3

POWER_HEADROOM_3

…

…

60

POWER_HEADROOM_60

61

POWER_HEADROOM_61

62

POWER_HEADROOM_62

63

POWER_HEADROOM_63

Table 6.1.3.8-2: Nominal UE transmit power level for PHR

PCMAX,f,c
Nominal UE transmit power level

0

PCMAX_C_00
1

PCMAX_C_01
2

PCMAX_C_02

…

…

61

PCMAX_C_61
62

PCMAX_C_62
63

PCMAX_C_63



From RAN4 perspective, it should be noted that 6 bits are used for PCMAX_C to report the nominal transmit power, and the task of defining the mapping between the bits and the nominal UE transmit power level falls to RAN4.

For LTE, PCmax,c reporting also uses 6 bits, and the report covers a range from -29dBm to +33dBm with two further reported values for PCmax,c outlying this range. Firstly considering FR1, we propose that the same mapping is used for PCmax,c,f in NR i.e.:
Proposal 1 : For FR1, the mapping for PCmax,c,f is as shown in table 1

Table 1 Mapping of PCMAX,c,f
	Reported value
	Measured quantity value
	Unit

	PCMAX_C_00
	PCMAX,c,f < -29
	dBm

	PCMAX_C_01
	-29 ( PCMAX,c,f < -28
	dBm

	PCMAX_C_02
	-28 ( PCMAX,c,f < -27
	dBm

	…
	…
	…

	PCMAX_C_61
	31 ( PCMAX,c,f < 32
	dBm

	PCMAX_C_62
	32 ( PCMAX,c < 33
	dBm

	PCMAX_C_63
	33 ( PCMAX,c,f
	dBm


For FR2, some more detailed consideration is necessary. Firstly, it has been decided that PCmax has the same plane of reference as RSRP, namely that the UE will not consider antenna beamforming gain in the definition of PCmax. Hence, the value of PCmax,c,f is not increased by the FR2 UE TX beamforming operation, even though the radiated power in a desired spatial direction is naturally increased by the beamforming operation.

Considering the electrical power transmitted, a UE performing beamforming has a distributed power amplifier architecture, and PCmax should represent the total electrical power transmitted by all the power amplifiers. This has a similar order of magnitude as for FR1. Given that there is a margin at the upper end of the proposed FR1 mapping table, we propose that the same PCMAX,c,f mapping function is also used for FR2 as for FR1. It should also be noted that PHR mapping was defined in a frequency range agnostic manner in RAN4 1807 AH, so defining PCmax,c,f mapping in a frequency range agnostic manner is consistent.
Proposal 2 For FR2, the mapping for PCmax,c,f is also as shown in table 1

3. Conclusion

In this paper we note the necessity of RAN4 defining PCmax,c,f mapping in 38.133 and propose
Proposal 1 : For FR1, the mapping for PCmax,c,f is as shown in table 1

Table 1 Mapping of PCMAX,c,f
	Reported value
	Measured quantity value
	Unit

	PCMAX_C_00
	PCMAX,c,f < -29
	dBm

	PCMAX_C_01
	-29 ( PCMAX,c,f < -28
	dBm

	PCMAX_C_02
	-28 ( PCMAX,c,f < -27
	dBm

	…
	…
	…

	PCMAX_C_61
	31 ( PCMAX,c,f < 32
	dBm

	PCMAX_C_62
	32 ( PCMAX,c < 33
	dBm

	PCMAX_C_63
	33 ( PCMAX,c,f
	dBm


Proposal 2 For FR2, the mapping for PCmax,c,f is also as shown in table 1
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