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1.
Introduction
NR eMIMO WID [1] targets many different new aspects and includes objective for RAN4 work. In this paper we discuss namely following objectives:

•
Perform study and make conclusion in the first RAN1 meeting after start of the WI, and if needed, specify CSI-RS and DMRS (both downlink and uplink) enhancement for PAPR reduction for one or multiple layers (no change on RE mapping specified in Rel-15)

•
Specify enhancement to allow full power transmission in case of uplink transmission with multiple power amplifiers (assume no change on UE power class)  
We also discuss what these objectives mean in RAN4 as RAN4 RF TU’s have not been requested for this work item. In this paper we discuss RAN4 view for this work. 
2. 
Discussion
2.1 Low PAPR DMRS

The objective itself is to create an uplink DMRS with reduced PAPR. This was motivated by earlier work of creating reduced PAPR for shaped Pi/2 BPKS for PUSCH. Under NReMIMO RAN1 has made multiple agreements and with them, it now enabled also lower PAPR DMRS to go with low PAPR PUSCH. RAN1 has concluded the benefits of low PAPR DMRS and in order to leverage benefits in full, RAN4 should work to specify how much more power this new waveform can enable for the UE for both FR1 and FR2. Previously, for shaped Pi/2 BPSK PUSCH, RAN4 has specified MPR, A-MPR, Spectral flatness and Pcmax enhancements. Either those requirements should be revisited, or new requirements should be created dedicated for the newly introduced waveforms. Below, in Table 1, we have taken some tentative data to compare the new DMRS with the existing waveform and we see benefits. In this work, we have not analysed reference EVM separately which may show even more benefits.
Table 1. Comparison between two DMRS’s. PUSCH symbols are shaped Pi/2 BPSK in both cases 
	
	DMRS: Zadoff-Chu
	DMRS: Pi/2 BPSK

	Pout (dBm)
	ACLR margin (dB)
	SEM margin (dB)
	Spur margin (dB)
	ACLR margin (dB)
	SEM margin (dB)
	Spur margin (dB)

	23.5
	8.1
	11.1
	18.6
	7.6
	10.6
	18.8

	24.6
	4.7
	7.5
	13.2
	5.0
	7.9
	13.2

	25.3
	-0.1
	2.0
	7.7
	0.5
	1.9
	7.9


From the data in Table 1, it is difficult to make a comprehensive conclusion since RAN4 should conclude how to include the new waveform in to the specification. Work target can be to take existing design for a power class and find out how much more power can the design output or then new set of MPRs can be created for each power class where this new waveform would represent the reference waveform, or other options are not precluded at this stage. Regardless, this work should be done in RAN4 and RAN4 UE RF TU’s are needed.

2.2 Full power transmission in case of uplink transmission with multiple power amplifiers

 Another objective targets to enable full power transmissions when multiple power amplifiers are used. RAN4 has not concluded the work for Rel-15 where RAN1 enabled specification transparent TX diversity but RAN4 struggles to enable TX diversity in a specification transparent way [2]. Some companies expressed a view that TX diversity is allowed only for devices capable for UL MIMO but some others think that TX diversity is transparent and applies to all transmission modes regardless if UE UL MIMO layer support is > 1 or not. Additionally, also TE vendors have concerns if RAN5 can accommodate spec transparent TX diversity [3] in Rel-15 tests. 
RAN4 has not set requirements for RAN1 defined power scaling as stated in TS 38.213 section 7.1. RAN4 has requirements for maximum power and for UL MIMO. UL MIMO is tested with 2-layers and basic requirements leave UE configuration undefined, yet some companies have been trying to clarify this aspect for some time [4].
As a conclusion of the Rel-15 situation, RAN1 agreements in Rel-15 were not addressed in time in RAN4 and RAN5 proceeded with their work and now it seems that potentially TX diversity may not be accommodated in RAN5 tests i.e. UE that implements according to RAN1 agreement may fail the conformance test. RAN4 also agreed to send LS to RAN1 with the following agreement:

RAN4 also send an LS to RAN1 to clarify the meaning of specification transparent of Tx diversity.
But there was no time to agree specific wording yet. 

Situation is slightly clearer in FR2 but handling of multiple TX port is different since conformance testing is conducted OTA. 

RAN in their work for the objective in question has created additional complexity in this domain for Rel-16 and if RAN4 is not able to properly address corresponding requirements in time, it is likely that the problem will carry and enhance in Rel-16 and possibly lead to no- or unclear testable requirements. 

Conclusion: For NR eMIMO WI RAN4 RF TUs are needed at least for the low PAPR DMRS and enabling full output power two power amplifier objectives for both FR1 and FR2.    
Conclusion

We discussed NR eMIMO WI two objectives, namely low PAPR DMRS and enabling full output power two power amplifier configuration and some challenges associated with this concept. We concluded that: 

For NR eMIMO WI RAN4 RF TUs are needed at least for the low PAPR DMRS and enabling full output power two power amplifier objectives for both FR1 and FR2.    
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