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Introduction
In the RAN#96 and RAN#98 e-meetings it was agreed that the work to develop MPR for Tx Diversity and UL MIMO should continue under TEI16. One aspect is related to how and where the MPR requirement should be handled. We provide here our input on how to distinguish the different MPRs and still limit the amount of tables.
Discussion
In RAN4#96e Two CR [1, 2] were proposed to introduce single CC MPR for P2 and PC1.5, that are both based on 2 RF transmit paths and assume UL MIMO or TX Diversity. Only PC1.5 was agreed as this power class can only be supported with two TX while the other needed to be further discussed. These MPR requirements would come in addition to the single TX PC3 and PC2 MPR that have been developed very early on for NR and the recent addition [3] of single TX PC5 for NRU.
So far, it seems there is a consensus to use the same MPR table for 2 TX whether it implements TX Diversity or UL MIMO.
In order to understand how to best introduce these requirements, it is important to agree on the different cases and their behaviors. These are described in Table 1 and for now, we assume that 2 TX cases have the same power capability per path.
Table 1: Single CC power classes and their MPR status
	Power 
class
	Number of TX paths 
and power capability
	Status of MPR in 
38.101-1-g50
	behavior

	PC3
	1xPC3
	Table 6.2.2-1
	Baseline

	PC2
	1xPC2
	Table 6.2.2-2
	Edge allocation added due to SEM limit

	PC1.5
	2xPC2
	Table 6.2.2-4
	= PC2+3dB with ceil at 0 
but 16/64QAM inner seem better than 1TX PC2 while RIMD is impacting  

	PC2
	2xPC2
	Assumes
Table 6.2.2-2
	Same absolute power capability at antenna as PC1.5 but with 3dB lower reference for MPR

	PC2
	2xPC3
	Failed to be introduced so far
	Slightly worse MPR than 1xPC2 because of 30dBc ACLR capability of PA versus -31 dBc PC2 target (0.3dB?) but moreover because of RIMD

	PC3
	2xPC3
	Assumes
Table 6.2.2-1
	It’s the case for UL MIMO or fall back modes for duty cycle..

	PC5
	1xPC5
	Table 6.2F.2-1
	For NRU waveforms with different requirement not comparable to NR MPR

	PC3
	2xPC5
	Future NRU? 
	

	…
	Any hybrid
	
	



Observations:
· Power class needs to be clarified in terms of number of TX paths:
· May be two TX MPR should be in a different section from one TX MPR in UL MIMO section for example
· Signaling or declaration is needed to know which MPR applies to the actual UE and how to test it.
· 2 Tx Hybrid forms are possible (such as PC2+PC3) but the following could be assumed:
· If one path has the power capability equivalent to the power class, then in single port mode 1Tx is used (no transparent Tx diversity)
· In UL MIMO mode, the two TX operate as if they had the lowest power capability
· When 2 TX with the same capability are used for two power classes like 2xPC2 for PC2 or PC1.5 it should be feasible to use the same table as the difference is only the Pmax reference and not the output power at which the emissions are met.
Proposals:
· 2 Tx MPR should be the same MPR requirement for TX Diversity and UL MIMO for the same power class.
· 2 Tx MPR table should be the same for different 2 TX power classes based on the same 2 TX paths as it is only a difference of Pmax reference.
· 2 Tx Hybrid forms should not have specific MPR but agreed behavior in single port and UL MIMO modes.
· FFS if 1 TX and 2 TX MPR tables should be in the same or separate clauses.

[bookmark: _GoBack]Note that this is very important as we are now already discussing TX architectures for UL CA combined with UL MIMO and PC3/PC2.
Conclusions
In this contribution, we provide our views on possible power class and transmit chain architectures cases and their MPR specification and make the following proposals. 

Proposals:
· 2 Tx MPR should be the same MPR requirement for TX Diversity and UL MIMO for the same power class.
· 2 Tx MPR table should be the same for different 2 TX power classes based on the same 2 TX paths as it is only a difference of Pmax reference.
· 2 Tx Hybrid forms should not have specific MPR but agreed behavior in single port and UL MIMO modes.
· FFS if 1 TX and 2 TX MPR tables should be in the same or separate clauses.
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