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Introduction
In RAN1#86, following agreements was made on UL DMRS enhancement:
Agreement:
· Support orthogonal DMRS (more than 2) for MU-MIMO with partial overlapping BW allocation by
· IFDMA with at least RPF 2 
· FFS: RPF 4 
· FFS during this week which new IFDMA sequence lengths (if any) shall be supported and designed
· If any new lengths larger than 36 are supported, the corresponding DMRS sequences are generated by the legacy mechanism by extension of a Zadoff-Chu sequence
· FFS:  whether and how CS of DMRS generation shall be modified to improve backward compatibility for the pairing with legacy UE. 
· Additional power boosting shall be supported and applied to IFDMA DMRS depending on the value of RPF
· FFS:  x dB for RPF 2 and y dB for RPF 4
· IFDMA Sequence Design for RFP=2, 
· New lengths larger than 36 are supported. The corresponding DMRS sequences are generated by the legacy mechanism by extension of a Zadoff-Chu sequence. 
· FFS: whether new lengths of 6, 18, 30 are supported

In this contribution we discuss some of the FFS parts from last meeting.
Discussion  

Regarding the first FFS on RPF 4, in our view RPF 2 already provides enough flexibility in UL scheduling. Probability of larger number of UEs co-scheduled in MU-MIMO is very small thus requirement of further introducing RPF 4 is not clear.  
Regarding another FFS point, whether and how CS of DMRS generation shall be modified to improve backward compatibility for the pairing with legacy UE, in our view it is not necessary to modify CS generation for DMRS. Rel-14 UE and legacy UE can be paired using different OCC; benefit in terms of system performance is not clear with modified CS of DMRS.
As the length of DMRS sequence is halved with RPF 2, 3dB additional power boosting shall be applied to IFDMA DMRS.
FFS on whether new lengths of 6, 18, 30 are supported, we don’t have strong views. Benefit should be weighed against complexity if supported.

There were few contributions discussing how to indicate RPF value for DMRS, using 3 bits or 4 bits. For simplicity, in our view, reuse the 3 bits DMRS table and split the DMRS indices for even odd RPF values, for example, every other DMRS CS index corresponds to same RPF value as shown in table below will different colors.


Mapping of Cyclic Shift Field in uplink-related DCI format to  and .
	Cyclic Shift Field in 
uplink-related DCI format [3]
	

	


	
	
	
	

	

	
	

	

	


	000
	0
	6
	3
	9
	

	

	

	


	001
	6
	0
	9
	3
	

	

	

	


	010
	3
	9
	6
	0
	

	

	

	


	011
	4
	10
	7
	1
	

	

	

	


	100
	2
	8
	5
	11
	

	

	

	


	101
	8
	2
	11
	5
	

	

	

	


	110
	10
	4
	1
	7
	

	

	

	


	111
	9
	3
	0
	6
	

	

	

	





Conclusions
In this contribution, we discussed some of remaining issues in UL DMRS and we have following proposals:
· RPF 4 is not supported
· Reuse CS generation for DMRS
· Consider 3dB additional power boosting for RPF 2
· Reuse 3 bits DMRS table
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