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1 CGS mapping 
A possible agreement in the online session was the following
Possible Agreement

Rel-15 NR DM-RS Type 1 mapping is used for PUSCH transmission of π/2-BPSK modulated DM-RS sequences in Rel-16 for all sequence lengths (including CGS and PRBS based DM-RS).
To complete the proposal we make this amendment:
Proposal 1 Rel-15 NR DM-RS Type 1 mapping is used for PUSCH transmission of π/2-BPSK modulated DM-RS sequences in Rel-16 for all sequence lengths (including CGS and PRBS based DM-RS).
· Note: Mapping to 2nd  comb can be implemented either pre-DFT (by applying exp(j*2*pi*n/N))  or post-DFT (direct mapping to 2nd comb)

· Note: It is up to editor how to capture this in specifications

Please provide your views on this proposal:

	Affiliation
	View
	Comment

	Ericsson
	Support
	

	
	
	


2 Issue on placement of spectrum shaping filter

IITH have the following proposal with motivation to capture in RAN1 specifications where in the Tx chain the transmitter is filtering the signal. 
Proposal 2 The filtered DMRS sequence is mapped to port X
Please provide your views on this proposal:

	Affiliation
	View
	Comment

	IITH et. Al
	Support
	

	
	
	


3 Issue on Comb#2
For the DMRS sequence for DFT-s-OFDM, it has been agreed that:
	Agreement

For length-6 CGS, specify the sequences given by the following table. FFS whether comb#2 use alternative sequence. The details on comb#2 should be finalized this week.

· Table 1 is in appendix.


The sequences for comb-1 are already agreed during the meeting, but FFS whether the sequences can be used for comb-2. Huawei (R1-1905714) provided the following sequences, optimized for Comb#2
Proposal 3  For comb#2, adopt the alternative sequences in Table 1
Table. 1 DMRS sequences design for length-6 for Comb-2

	Index
	Merged sequence for port 2

	0
	-3
	7
	-5
	-1
	-5
	-1

	1
	5
	7
	-3
	-5
	5
	-5

	2
	-1
	-3
	3
	5
	-1
	5

	3
	-7
	-3
	-7
	3
	-7
	5

	4
	-7
	-3
	-7
	7
	-5
	-1

	5
	-7
	-3
	-7
	-1
	-7
	5

	6
	-7
	-5
	1
	-5
	-7
	3

	7
	-7
	3
	1
	-5
	1
	3

	8
	-7
	3
	1
	5
	-1
	3

	9
	-7
	5
	-7
	-3
	3
	-1

	10
	1
	-3
	1
	-3
	1
	-3

	11
	1
	-1
	3
	7
	1
	-3

	12
	1
	-1
	3
	7
	3
	7

	13
	1
	-1
	3
	-3
	1
	-3

	14
	-7
	-3
	-7
	-3
	1
	-3

	15
	-7
	-3
	-7
	5
	-1
	5

	16
	-7
	-7
	-3
	1
	5
	-1

	17
	-7
	-3
	1
	-5
	-5
	5

	18
	-7
	-3
	7
	-5
	5
	-7

	19
	-3
	1
	1
	5
	-1
	-7

	20
	7
	-3
	7
	3
	7
	-5

	21
	5
	-1
	-7
	-1
	1
	7

	22
	5
	-5
	5
	1
	-3
	1

	23
	-7
	3
	1
	7
	-7
	-1

	24
	-7
	-3
	5
	1
	7
	-5

	25
	-7
	3
	-7
	-5
	1
	-5

	26
	-7
	5
	-7
	3
	7
	-5

	27
	1
	3
	1
	-5
	5
	7

	28
	1
	7
	1
	-5
	-3
	-3

	29
	1
	7
	1
	1
	-5
	-3


Please provide your views on this proposal:

	Affiliation
	View
	Comment

	Huawei/HiSi
	Support
	

	
	
	


4 Deterministic frequency hopping
Furthermore, as an FFS point from this week, there are proposals on whether and how to support deterministic sequence hopping between the two adjacent DMRS symbols. The proposal is given in Table 2 below and is highlighted in chairman notes as Possible Agreement. The hopping applies between additional DMRS (i.e. no hopping across two adjacent DMRS) for length 12,18 and 24 and when additional DMRS is configured (dmrs-AdditionalPosition = 1,2 or 3) 
Proposal 4 For [image: image2.png]


/2-BPSK modulated CGS sequences of length 12,18 and 24, use the deterministic sequence hopping patterns shown in Table 2 for every pair of non-adjacent single symbol additional DM-RS symbols in the slot. 
· The CGS index, u, of the first DMRS symbol is chosen randomly based on sequence group hopping [image: image4.png]u= (f,, +nfs)mod 30




· Odd numbered DM-RS symbols use the CGS index, u, of the first symbol of the slot (in case of 0 or 2 additional DMRS symbols). 
· In case of double symbol DMRS (adjacent DMRS) the same principle and Table 1 is used and where the same CGS index is used for adjacent DMRS symbols
Examples assuming length 12 CGS, to clarify the intent of proposal 5:
· dmrs-AdditionalPosition = 1, single-symbol DMRS
· 0 and 16 used for each of the two DMRS respectively

· dmrs-AdditionalPosition = 2, single-symbol DMRS
· 0,16,0 used for each of the three DMRS respectively

· dmrs-AdditionalPosition = 3, single-symbol DMRS
· 0,16,0,16 used for each of the four DMRS respectively

· dmrs-AdditionalPosition = 0, double-symbol DMRS (maxLength=2)
· 0,0 used for each of the two adjacent DMRS symbols respectively

· dmrs-AdditionalPosition = 1, double-symbol DMRS (maxLength=2)
· 0,0,16,16 used for each of the four DMRS symbols respectively

Table 2 Deterministic frequency hopping sequences for length 12,18 and 24 CGS

	CGS index for the first DMRS symbol in the pair

	CGS index for the second DM-RS symbol in the pair for length 12 CGS
	CGS index for the second DM-RS symbol in the pair for length 18 CGS
	CGS index for the second DM-RS symbol in the pair for length 24 CGS

	0
	16
	23
	18

	1
	1
	17
	19

	2
	7
	6
	5

	3
	15
	0
	23

	4
	4
	19
	21

	5
	29
	7
	2

	6
	24
	8
	27

	7
	26
	11
	22

	8
	27
	2
	14

	9
	22
	4
	26

	10
	6
	22
	3

	11
	25
	21
	15

	12
	8
	18
	24

	13
	28
	29
	25

	14
	11
	10
	4

	15
	0
	5
	7

	16
	19
	1
	10

	17
	21
	20
	11

	18
	23
	12
	0

	19
	12
	25
	1

	20
	14
	24
	28

	21
	17
	15
	8

	22
	10
	28
	29

	23
	2
	9
	16

	24
	3
	27
	12

	25
	20
	14
	13

	26
	9
	13
	9

	27
	18
	16
	6

	28
	13
	26
	20

	29
	5
	3
	17


Please update your views on this proposal:
	Affiliation
	View
	Comment

	Intel, ZTE, Sanechips, Qualcomm, Ericsson
	Support the proposal
	

	Huawei/HiSilicon, Samsung, Nokia/NSB, vivo, LGE, IITH et al.
	Do not support deterministic frequency hopping
	


5 PUCCH format 4 issue
For PUCCH Format 4, cyclic shifts are used to obtain two or four ports in Rel.15. For Rel-16, Qualcomm suggest to introduce two or four hopping IDs instead
Proposal 5 When Rel-16 DMRS sequence for pi/2 BPSK PUCCH Format 4, two (if occ-length=2) or four (if occ-length=4) hoppingID ([image: image6.png]ndp,



, [image: image8.png]nip,



, [image: image10.png]n?,



, [image: image12.png]nip,



) can be configured by RRC 
· Used in [image: image14.png]


 and [image: image16.png]f.. = n;p mod 30



 to determine the CGS group index 
· UE determines the [image: image18.png]N, = NS



 where occ-index is the occ-index associated with the PUCCH format 4 resource 
Observation: Adopt Proposal 11 (1), Reject Proposal 11 (3). (No consensus to adopt Proposal 11
Note that this proposal violates the agreement made in RAN1#96:
Agreement
The PUCCH multiplexing capacity when Rel-16 DMRS is configured for pi/2 BPSK PUCCH is a single port
Note: Qualcomm showed strong concern on the benefits of pi/2 BPSK due to this agreement
Please update your views on this proposal for PUCCH Format 4:
	Affiliation
	View
	Comment

	Qualcomm, Ericsson
	Support the proposal
	

	ZTE, Nokia/NSB, vivo
	Do not support
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