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1
Introduction
Several updates are necessary for the latest L1 specifications to be stable even after RAN1 Ad-hoc #1, but there are still several missing points and errors to be corrected. In this contribution, we provided the comments and corrections on the DM-RS design in the endoesed TS38.211[1] and TS38.214[2].

2
Signaling of BW threshold for PT-RS frequency density 
During RAN1 Ad-hoc meeting in Vancouver, we have agreed with following. But, there is still an open discussion on whether/how to compress the values of NRB0 and NRB1. 
Agreement:
Value range for Scheduled BW thresholds (for frequency density for CP-OFDM and sample density for DFTS-OFDM) is between minimum value of 1 and maximum value of 276
FFS: Compression method for reducing the RRC overhead

There were 4 alternative proposals as listed below.

· Alt.1 Uniform sampling grid Tq →{ 1:n:276}, n needs to be defined, e.g. related to RBG 
· Alt.2 Non-uniform sampling grid, i.e. Tq →{ 2^n, n=0..9}
· Alt.3 Non-uniform sampling grid, i.e.,  Tq →{ n^2 where n=1..17}
· Alt.4 Lossless compression, using combinatorial index (i.e. as in LTE EPDCCH set configuration method) to jointly encode  Tq →{1:276}  
· Other methods not precluded
Non-uniform sampling grid is natural mentod without big loss of performance/flexibility. And, joint encoding is not necessary because only two values are need to be signalled in RRC. 

So, we are preferring to have 16 or 32 indexed list table, and two 4 or 5-bit values are encoded in RRC. 

Followings are the example of the table when 16 or 32 indexed lists can be used.
Table 1. 4-bit indexed table
	Index
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	RB
	1
	2
	3
	4
	6
	8
	12
	16
	24
	32
	48
	64
	96
	128
	275
	276


Table 2. 5-bit indexed table
	Index
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	RB
	1
	2
	3
	4
	5
	6
	7
	8
	10
	12
	14
	16
	20
	24
	28
	32

	Index
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28
	29
	30
	31

	RB
	40
	48
	56
	64
	80
	96
	112
	128
	160
	192
	224
	256
	275
	276
	reserved
	reserved


Proposal 1: Define table for 4 or 5-bit indexed, and use non-uniform sampling grid. 

3
PT-RS for CFO estimation in Uplink

There are two possible options for reference signals for CFO estimation in uplink, which are additional DM-RS and PT-RS. 

Large number of MU-MIMO UEs with 1 or 2 layer(s) are likely to be used in UL rather than DL. But, for the purpose of CFO estimation, we should use two symbol DMRS with 1 additional DM-RS always (4 DM-RS symbols total), and this should be a serious overhead. And, if PUSCH duration is smaller than 7 symbol, gNB cannot have RS for CFO estimation. 

Therefore, in UL, PT-RS is beneficial to estimate CFO instead of configuring 4 DM-RS symbols.
This is valid for both FR1 and FR2, and it is necessary for UL PT-RS as mandatory feature for UE in FR1.

In addition, to support such option, at least for UL, TD-OCC multiplexing for DM-RS should be used even though  PT-RS is transmitted.
Proposal 2: support UL PT-RS in FR1 as a mandatory UE feature without signaling. 
Proposal 3: support UL PT-RS with UL DM-RS port 4-7 for DM-RS type 1 and 6-11 for DM-RS type 2 . 
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