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Introduction
Some progresses have been made on the NR PHR format in RAN2#99bis, and one FFS issue “FFS For EN-DC how to ensure we are referring to the right specification for the PHR table” has been raised in the online discussion. 
In LTE, the mapping table between PHR reported value and the measured quantity is captured in 36.133 as follow:
------------------------------------------- From 36.133 ---------------------------------------------------
[bookmark: _Toc383690889]9.1.8.4	Report Mapping
The power headroom reporting range is from -23 ...+40 dB. Table 9.1.8.4-1 defines the report mapping.
Table 9.1.8.4-1: Power headroom report mapping
	Reported value
	Measured quantity value (dB)

	POWER_HEADROOM_0
	-23  PH  -22

	POWER_HEADROOM_1
	-22  PH  -21

	POWER_HEADROOM_2
	-21  PH  -20

	POWER_HEADROOM_3
	-20  PH  -19

	POWER_HEADROOM_4
	-19  PH  -18

	POWER_HEADROOM_5
	-18  PH  -17

	
	

	POWER_HEADROOM_57
	34  PH  35

	POWER_HEADROOM_58
	35  PH  36

	POWER_HEADROOM_59
	36  PH  37

	POWER_HEADROOM_60
	37  PH  38

	POWER_HEADROOM_61
	38  PH  39

	POWER_HEADROOM_62
	39  PH  40

	POWER_HEADROOM_63
	PH ≥ 40 



------------------------------------------- From 36.133 ---------------------------------------------------

The intention of this contribution is to share more views on the mapping between PHR reported value and the measured quantity in NR.

Discussion
In NR, considering the different requirement on the RF for different frequency range (FR), the RF requirements are discussed separately for frequency range 1 and frequency range 2. The definition of FR1 and FR2 can be found as follow:

---------------------------------------------- From 38.101 start --------------------------------------------------
Table 5.1-1: Definition of frequency ranges
	Frequency range designation
	Corresponding frequency range 

	FR1
	450 MHz – 6000 MHz

	FR2
	24250 MHz – 52600 MHz



---------------------------------------------- From 38.101 end--------------------------------------------------

Although the PHR table for NR has not been discussed in RAN4, some agreements on the transmission power for FR1 and FR2 have already been made.
For example, the Minimum output power defined for FR 1 and FR 2 can be found as follow:

---------------------------------------- From 38.101 start---------------------------------------------------

Table 6.3.1.1-1: Minimum output power
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(TBD)

	5
	-40
	

	10
	-40
	

	15
	-40
	

	20
	-40
	

	25
	-39
	

	40
	-37
	

	50
	-36
	

	60
	-35.2
	

	80
	-34
	

	100
	-33
	



---------------------------------------- From 38.101 end---------------------------------------------------

The Minimum output power defined for FR 2 can be found as follow:

---------------------------------------- From the agreed TP in R4-1711568 start-------------------------------------------

Table 5.3.x.3-1: NR minimum output power
	
	Channel bandwidth / Minimum output power / Measurement bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	[300] MHz
	400 MHz

	Minimum output power (EIRP)
	-13dBm

	Measurement bandwidth
	See Transmission bandwidth configuration defined in 4.2



---------------------------------------- From the agreed TP in R4-1711568 end--------------------------------------------

Based on the agreements made in RAN4 for FR 1 and FR 2, it can be observed that there is considerable different on the power range supported in FR 1 and FR 2, which may lead to different power headroom reporting range for FR 1 and FR2. 

Observation 1: The power range supported for frequency range 1(450 MHz – 6000 MHz) and frequency range 2(24250 MHz – 52600 MHz) are quite different, which may lead to different power headroom reporting range for FR 1 and FR2.

Taken the different power range for FR 1 and FR 2 into account, there may be two different alternatives on the design of PHR table:
· Alt.1: Having two separate PHR table for FR1 and FR2 accordingly
· Alt.2: Having one common PHR table to cover the power range for both the FR1 and FR2.

For the alternative 1, which is likely the way to go in RAN4, if two separate PHR tables are defined for FR1 and FR2, since the frequency of scells configured in SN(MN) is unkonwn to MN(SN), it should be further discussed in RAN2 that how can the MN(SN) know which PHR table will be used for the Scell in SN(MN). For the alternative 2, since larger power range will be supported in the common table, it is not clear whether 6bits PHR is enough. 
Considering the design of PHR mapping table will be discussed and determined in RAN4 and the design of PHR table will impact the PHR format in MAC, one LS should be sent to RAN4 to clarify the following issues:
· Whether two separate PHR table will be defined for FR1 and FR2, or 1 common PHR table will be used for both FR1 and FR2?
· What’s the expected length of power headroom reported value (e.g. whether 6 bits is enough)? 

Proposal 1: One LS should be sent to RAN4 to clarify the following issues:
· Whether two separate PHR table will be defined for FR1 and FR2, or 1 common PHR table will be used for both FR1 and FR2?
· What’s the expected length of power headroom reported value (e.g. whether 6 bits is enough)?

No matter which alternative is adopted in RAN4, it seems the PHR table defined in NR may be different from the PHR table defined in LTE. Since the PHR table for LTE is captured in 36.133 and the PHR table for NR is expected to be captured in 38.133, it is proposed that, for the EN-DC, the PHR measured values for LTE cell should be refered to 36.133 and the PHR measured values for NR cell should be refered to 38.133.

Proposal 2: For the EN-DC/MR-DC, the PHR measured values for LTE cell should be referred to 36.133 and the PHR measured values for NR cell should be referred to 38.133.

Conclusion
Based on the analysis given above, we give our observation and proposal as follow:

Observation 1: The power range supported for frequency range 1(450 MHz – 6000 MHz) and frequency range 2(24250 MHz – 52600 MHz) are quite different, which may lead to different power headroom reporting range for FR 1 and FR2.

Proposal 1: One LS should be sent to RAN4 to clarify the following issues:
· Whether two separate PHR table will be defined for FR1 and FR2, or 1 common PHR table will be used for both FR1 and FR2?
· What’s the expected length of power headroom reported value (e.g. whether 6 bits is enough)?

Proposal 2: For the EN-DC/MR-DC, the PHR measured values for LTE cell should be referred to 36.133 and the PHR measured values for NR cell should be referred to 38.133.
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