
3GPP TSG-RAN WG1 Meeting #95                                                                      R1-1812809
Spokane, USA, November 12th – 16th, 2018

Source:
OPPO
Title:
Evaluation on DMRS for PAPR reduction
Agenda Item:
7.2.8.6
Document for:
Discussion and Decision

1. Introduction

The new WID [1] for NR MIMO was agreed in RAN #80 meeting and one of the scopes is to study whether it is needed to introduce CSI-RS and DMRS enhancement for PAPR reduction. During RAN1#94bis meeting, DMRS enhancement was agreed as working assumption:
Working Assumption

· For PDSCH DMRS and PUSCH DMRS for CP-OFDM, DMRS enhancements are specified in Rel.16 to reduce the PAPR to the same level as for data symbols for all port combinations given by 38.212

· For the Rel-16 DMRS enhancement, each CDM group can be configured with different cinit
· For Type 1, the two cinit (configured by nSCID=0,1, respectively) in Rel-15 are used for port(s) in each of the two CDM groups, respectively

· For Type 2, introduce the CDM group index in cinit 
· FFS: How CDM group index is derived?

· For Type 1 and Type 2, simultaneously use dynamic TRP selection (or MU-MIMO pairing with different nSCID) and CDM group specific cinit is supported

· The following solution categories are precluded 
· Modification of OCC 

· Modification to PN sequence generation, such as subsampling a longer sequence

· Note: Concerns raised by MediaTek that preclusion of the above solutions will negatively impact power imbalance issue

· Carefully consider backward compatibility issues and the total number of cinit configured per UE

· For PUSCH/PUCCH DMRS for pi/2 modulation, new DMRS sequences are specified in Rel.16 to reduce the PAPR to the same level as for data symbols

· Carefully consider channel estimation performance and cross correlation performance

· For the next meeting:

· CSI-RS PAPR reduction
· Whether to specify a solution to reduce the PAPR to the same level as for data symbols for all CSI-RS configurations given by 38.211

· Power imbalance issues
· Power imbalance between PAs, between OFDM symbols, between RE in same OFDM symbol 

· Whether is it in scope of WI and if so, whether to specify a solution
In this contribution, we provide the evaluation results on PAPR of DMRS based on the above working assumption.

2. Evaluation results for DMRS
In this section, we evaluate the PAPR of type 2 DMRS with different DMRS port configurations and different ranks If DMRS ports occupy two OFDM symbols, only the PAPR of the first symbol is calculated since the PAPR in the second symbol is lower or equal to that of the first symbol. The sequence initialization in Rel-15 is used as baseline. For enhanced DMRS for PAPR reduction, different 
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is applied for CDM group index 
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Table.1 Evaluation assumption
	Antenna configuration
	Only PAPR in the first antenna is calculated

	DMRS configuration
	Type 2 DMRS with rank 2-8

	Precoding weight
	[1] for each DMRS port

	Bandwidth
	10M

	DMRS ports
	The supported configurations in 38.212
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PAPR distribution of different DMRS ports with rank = 2
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Figure 1: PAPR for different DMRS configurations with rank=2
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Figure 2: PAPR for different DMRS configurations with rank=3
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Figure 3: PAPR for different DMRS configurations with rank=4
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Figure 4: PAPR for different DMRS configurations with rank>4
It can be found from the results that for the DMRS configurations with high PAPR based on Rel-15 sequence, the PAPR can be lowered to be similar to random QPSK if the CDM group index is simply added to the 
[image: image8.wmf]init

c

based on the working assumption.
3. Conclusion

In this contribution, we provide some evaluation results on PAPR of DMRS based on the working assumption in RAN1#94bis meeting.
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