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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN#88, there were agreements to define the DMRS in the test models [1][2]. However, the details of the DMRS need further discussion. This contribution proposes DMRS locations for the downlink and the parameters needed for the DMRS sequence generation.
Discussion
Common factors
Among the design parameters, the cell id  is a common factor.
Proposal 1: The cell id shall be [1].
PBCH
The initialization for the scrambling sequence generator is based on the cell id  and the SS block index () for L=4 and  for first half frame and  for the second half frame and for  for L=8 and 64. The values based on the proposed SS block design are listed in Table 1.
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[bookmark: _Ref525631462]Table 1. Parameter values for the PBCH DMRS
	SS block SCS
	L
	
	

	Case 1, 15 kHz
	4
	0, 1
	0

	Case 2, 30 kHz
	4
	0, 1, 2, 3
	0

	Case 3, 30 kHz
	4
	0, 1, 2, 3
	0

	Case 4, 120 kHz
	4
	0, 1, 2, 3
	0



For the PBCH, the DMRS locations are specified in Table 7.4.3.1-1 of [3]. Specifically, every fourth RE of the second, third, and fourth symbol of the SS block contains a DMRS, as indicated in Table 2
[bookmark: _Ref525565192]Table 2. RE locations of DMRS for PBCH, v =  mod 4
	Symbol
	

	1
	4w+v, w=0, …, 59 

	2
	4w+v, w=0, …, 11, 48, …, 59  

	3
	4w+v, w=0, …, 59


PDCCH
The initialization for the scrambling sequence generator is based on the slot number and either the cell id or UE configuration.
	[image: ]
For testing purposes, the cell id should be used for . 
The PDCCH DMRS are located in REs 1, 5, and 9 of each RB carrying the PDCCH.
PDSCH
The initialization for the scrambling sequence generator is based on the slot number, symbol number within the slot, , and the parameter nSCID. 
[image: ]

For testing purposes, the cell id should be used, i.e,  and that .
The position of the DMRS l is based on several factors: .
Proposal 2: One antenna port shall be used (Antenna port 1000).
It was agreed to use configuration type 1 for DMRS, with every other RE containing DMRS. To determine the other parameters for the DMRS, it is assumed that the PDSCH is configured using dedicated signaling.
For the IE PDSCH-TimeDomainResourceAllocationList, the field mappingType is set to typeA.
For the IE DMRS-DownlinkConfig, the fields are
dmrs-Type: field absent so that type 1 is used.
dmrs-AdditionalPosition: pos3
maxLength: field absent so maxLength=1 is used
scramblingID0: field absent
scramblingID1: field absent
phaseTrackingRS: field absent for FR1
In addition, dmrs-TypeA-Position = 2 which implies l0=2.
With this configuration, the locations of the DMRS for FDD and TDD are given in Table 3
[bookmark: _Ref525634205]Table 3. DMRS
	
	S
	L
	

	FDD
	2
	12
	2, 5, 8, 11

	Full slots in TDD
	2
	12
	2, 5, 8, 11

	10 DL symbol TDD slot
	2
	8
	2, 6, 9

	6 DL symbol TDD slot
	2
	4
	2

	12 DL symbol TDD slot
	2
	10
	2, 5, 8, 11



Since the DMRS density for a 6 DL symbol TDD slot is 1, no measurements should be taken.
Proposal 3: For a TDD slot with only 6 DL symbols, no measurements should be taken.
Conclusion
Proposal 1: The cell id shall be [1].
Proposal 2: One antenna port shall be used (Antenna port 1000).
Proposal 3: For a TDD slot with only 6 DL symbols, no measurements should be taken.
The TP shall capture the values.
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