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Introduction
The FR2 UE minimum output power requirement (‘Pmin’) requirement captured in subsections 6.3.1 and 6.3x.1 of TS 38.101-2 are inconsistent [1]. In this contribution we continue discussion on introducing consistency in the Pmin requirement across all use cases while providing benefit to both UEs as well as networks.
Discussion
In [1] we observed that the Pmin requirements were inconsistent across CA and single CC use cases. For example, the Pmin requirement for 4x100 MHz is substantially more relaxed than the Pmin requirement for a single 400 MHz channel, because the requirement scales with bandwidth in case of CA. There was a similar disconnect between single layer 2-layer UL use cases. We concluded that adopting a BW-sensitive Pmin requirement would bring consistency across all use cases: single CC, CA and 2L. We therefore start the discussion here by proposing:
Proposal 1: Make the Pmin requirement (6.3.1, 6.3x.1) consistent across all use-cases by scaling the requirement with baseband BW (Number of UL layers * RF bandwidth)
Per proposal 1, the Pmin requirement would be tied to a PSD and could take the form of ‘x’ dBm per 100 MHz of baseband BW. Channels wider than 100 MHz or 2-layer UL in a 100 MHz channel would get automatic relaxations owing to increased baseband BW. The CA Pmin requirement already scales with baseband BW and therefore needs no further change. 
What should the Pmin PSD requirement (‘x’) be?
For the sake of compactness, we address the PC3 case, but the arguments are trivially extended to other power classes. 
The current PC3 specification requires all three mandatory channel bandwidths (50M, 100M and 200M) to demonstrate a QPSK EVM compliant Pmin of -13 dBm. The UE is thus expected to meet a Pmin PSD of -13 dBm/200 MHz (-16 dBm/100 MHz) to be compliant. On the other hand, since many deployments depend on 50M channels, network planning is already geared to handle a UE Pmin PSD of -13 dBm/50 MHz (-10 dBm/ 100 MHz).
Our proposal for streamlining is to choose the intermediate Pmin requirement as the PSD requirement going forward (-13 dBm/ 100 MHz) as a ‘shared gain’ approach. It represents a 3 dB relaxation of UE RF requirements for 200 MHz channels and a 3 dB network improvement for 50 MHz deployments.
Observation 1: The ‘shared gain’ approach of adopting the Pmin requirement for 100 MHz channels as the new Pmin PSD requirement represents both, a 3 dB relaxation of UE RF requirements and a 3 dB network improvement for 50 MHz deployments.
Proposal 2: The PC2/3/4 Pmin requirement shall be scaled from a Pmin PSD requirement of -13 dBm per 100 MHz of baseband bandwidth. 
Proposal 3: The PC1 Pmin requirement shall be scaled from a Pmin PSD requirement of +4 dBm per 100 MHz of baseband bandwidth.
Proposal 4: The PC5 Pmin requirement shall be scaled from a Pmin PSD requirement of -6 dBm per 100 MHz of baseband bandwidth.
Table 2.1-1 captures the revised requirement for PC3 to illustrate the concept.
	BWchannel
	Pmin, existing requirement (dBm)
	Proposed Pmin (dBm)
-13 + 10log10(Number of UL layers * BWchannel/100 MHz)

	
	
	Single CC
	2L UL

	50 MHz
	-13
	-16
	-13

	100 MHz
	-13
	-13
	-10

	200 MHz
	-13
	-10
	-7

	400 MHz (optional)
	-13
	-7
	-4


Table 2.1-1: Proposed Pmin limit for PC3
CR contents
The proposals above are reflected in a CR [2]. The following further changes are proposed:
During the Rel-16 eMIMO work item, it was agreed in CR R4-2011920 to clarify ambiguous wording ‘For UEs supporting UL MIMO’ with the actual UL configuration in terms of the DCI format, number of layers and TPMI matrix index, Unfortunately, the referenced CR did not treat 6.3D, 6.4D and 6.5D. The proposed CR incorporates this change in all previously untreated sections that are touched by the Pmin CR (6.3D and 6.4D).
A second category of change is triggered by multiple sub clauses that ought to reference Pmin, but instead use the explicit dBm value of Pmin. A change to Pmin as specified in this contribution requires reworking of all such sub clauses so they reference the root location of Pmin, sub clauses 6.3 and 6.3D. This type of change also removes double specification of Pmin in the standard today.
Finally, some editorial type changes have been made for readability where other changes are necessary: common, repeated phrase in the requirements for each power class have been moved to the general section.
Conclusion
The FR2 UE minimum output power requirement (‘Pmin’) requirement captured in subsections 6.3.1 and 6.3x.1 of TS 38.101-2 are inconsistent. We concluded that adopting a BW-sensitive Pmin requirement would bring consistency across all use cases: single CC, CA and 2L.
Proposal 1: Make the Pmin requirement (6.3.1, 6.3x.1) consistent across all use-cases by scaling the requirement with baseband BW (Number of UL layers * RF bandwidth).
Observation 1: The ‘shared gain’ approach of adopting the Pmin requirement for 100 MHz channels as the new Pmin PSD requirement represents both, a 3 dB relaxation of UE RF requirements and a 3 dB network improvement for 50 MHz deployments.
Proposal 2: The PC2/3/4 Pmin requirement shall be scaled from a Pmin PSD requirement of -13 dBm per 100 MHz of baseband bandwidth.
Proposal 3: The PC1 Pmin requirement shall be scaled from a Pmin PSD requirement of +4 dBm per 100 MHz of baseband bandwidth.
Proposal 4: The PC5 Pmin requirement shall be scaled from a Pmin PSD requirement of -6 dBm per 100 MHz of baseband bandwidth.
The proposals are captured in CR form in a companion contribution [2].
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