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WF on UL Narrowband DMRS update of R1-163591
Background
Some agreements for multi-tone: 
DMRS symbol locations for multitone are the same as for LTE
For 3-tone case, 16 base sequences are provided (new sequences, not truncated versions of the 6-tone sequences)
For 6-tone case, 16 base sequences are provided
Define 3 cyclic shifts for the 3-tone case and 4 for the 6-tone case
No CSs for 12-tone case
Cyclic shifts are indicated by SIB and not indicated in DCI
No OCC
Sequences are QPSK in frequency domain
Proposal 1
16 base sequences for 3-tone case are defined as 𝑟_𝑢 (𝑛)=𝑒^(𝑗𝜑(𝑛)𝜋/4), 0≤𝑛≤2 with
	m
	(0),(1),(2)

	0
	1
	-3
	-3

	1
	1
	-3
	-1

	2
	1
	-3
	1

	3
	1
	-3
	3

	4
	1
	-1
	-3

	5
	1
	-1
	-1

	6
	1
	-1
	1

	7
	1
	-1
	3

	8
	1
	1
	-3

	9
	1
	1
	-1

	10
	1
	1
	1

	11
	1
	1
	3

	12
	1
	3
	-3

	13
	1
	3
	-1

	14
	1
	3
	1

	15
	1
	3
	3


Proposal 2
For each of the 3-tone base DMRS sequence, three cyclic shifts are defined as 𝑟 ̅(𝑛)=𝑒^(𝑗 2𝜋/3 𝛼𝑛) 𝑟(𝑛) where 𝑟(𝑛) is a base sequence, 0≤𝑛<3 and 𝛼 is the cyclic shift 0≤𝛼<3.
Proposal 3
For each of the 6-tone base DMRS sequence, three cyclic shifts are defined as 𝑟 ̅(𝑛)=𝑒^(𝑗 2𝜋/6 𝛼𝑛) 𝑟(𝑛),  where r(n) is a base sequence, 0≤𝑛<5 and 𝛼 is the cyclic shift 𝛼={0, 1, 2, 4}
Proposed Working Assumption
16 base sequences for 6-tone case are defined as 𝑟_𝑢 (𝑛)=𝑒^(𝑗𝜑(𝑛)𝜋/4), 0≤𝑛≤5 with
Alt1
	m
	(0), (1), (2), (3), (4), (5), 

	0
	1
	1
	1
	1
	3
	-3

	1
	1
	1
	-1
	-3
	-3
	3

	2
	1
	1
	3
	1
	-3
	3

	3
	1
	-1
	-1
	-1
	1
	-3

	4
	1
	-1
	3
	-3
	-1
	-1

	5
	1
	3
	1
	-1
	-1
	3

	6
	1
	-3
	-3
	1
	3
	1

	7
	-1
	-1
	1
	-3
	-3
	-1

	8
	-1
	-1
	-1
	3
	-3
	-1

	9
	3
	-1
	1
	-3
	-3
	3

	10
	3
	-1
	3
	-3
	-1
	1

	11
	3
	3
	-3
	-3
	-3
	-1

	12
	3
	-3
	3
	-1
	3
	3

	13
	-3
	1
	3
	1
	-3
	-1

	14
	-3
	1
	-3
	3
	-3
	-1

	15
	-3
	3
	-3
	1
	1
	-3



Proposed Working Assumption
Alt2
Given in R1-163424

Proposed DM-RS multi-tone evaluation methods
First, prioritize cross-correlation
Preferred maximum pair-wise cross-correlation to be between 0.7 to 0.8
Second, check the cross-correlation between length-6 and length-3, 12 DM-RS sequences. 
Third, check CM or PAPR according to 
Alt1, Case 2 on next slide
Alt2, Case 4 on next slide compare to data only without DM-RS sequences
CM is calculated as


Cases of CM or PAPR evaluations
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