	
3GPP TSG RAN WG1 Meeting 91 		           R1-1721641
Reno, USA, November 27th – December 1st, 2017

[bookmark: Source]Agenda item:	7.2.3.3
Source: 	Qualcomm
Title: 	Final Issues for Rel-15 PDSCH/PUSCH’s DM-RS
[bookmark: DocumentFor][bookmark: _Ref479788178] Document for:	Discussion and Decision
Table of Contents
DMRS before RRC configuration / broadcast / multicast UL/DL	2
1.1	DMRS for broadcast/multicast PDSCH and unicast PDSCH before RRC	2
1.2	DMRS for PUSCH before RRC configuration	4
1.3	DMRS Port index and Rate matching for default transmission of PUSCH	4
1.4	DMRS Port index and Rate matching for default transmission of PDSCH	4
1.5	Remaining issues on slot-based DL DMRS locations after RRC configuration	5
2.	PUSCH’s DMRS remaining issues	6
2.1	PUSCH’s DMRS location	6
3.	Non-slot-based DMRS Remaining issues	9
4.	Sequence design for CP-OFDM DL/UL	12
4.1	Details on the initialization of the DMRS QPSK sequence	12
4.2	Sequence generation	13
5.	DFT-S-OFDM sequence design	14
6.	DM-RS signalling & Port-Indication	15
6.1	Port Indexing for the DMRS ports for 2-symbols front-load	15
6.2	Indication of potential co-scheduled ports in assigned CDM group	15
6.2.1	CDM group information	16
6.2.2	Port scheduling for SU-MIMO	16
6.2.3	User scheduling in MU-MIMO	16
6.3	PTRS and TD-OCC scheduling clarification	16
6.4	OCC and power imbalance problem	17
7	Collision Handling between DM-RS and SS Block	17
6.5	Methods for DCI overhead reduction	17
6.5.1	Scenarios with CBG based transmission	17
6.5.2	Joint encoding of entries of DMRS port indication for 1 CW and 2 CWs	18

[bookmark: _Toc499836829]
DMRS before RRC configuration / broadcast / multicast UL/DL
[bookmark: _Toc499836830]DMRS for broadcast/multicast PDSCH and unicast PDSCH before RRC
	[bookmark: _Toc499062184][bookmark: _Toc498968087][bookmark: _Toc499058821][bookmark: _Toc498966867][bookmark: _Toc498960482][bookmark: _Toc498967065][bookmark: _Toc499493427][bookmark: _Toc499760323][bookmark: _Toc499836831]Question 6a [1]
Confirm working assumption of using configuration type 1 for slot-based broadcast/multicast PDSCH and extend to slot-based unicast PDSCH before RRC configuration.
· Alt. 1: Agree
· Ericsson, Intel, Panasonic, Spreadtrum, Samsung, Nokia/NSB, ZTE/Sanechips, Mediatek, NEC, Qualcomm, NTT DOCOMO, LGE, vivo, OPPO, CATT, ITL, Lenovo, Motorola, ETRI (19)
· Al.t 2: Do not agree
· Huawei/HiSilicon, Mitsubishi

	Question B [2]
For 2/4/7-symbol non-slot-based scheduling, the supported configuration types in non-slot-based scheduling DMRS for unicast PDSCH before RRC configuration is(are)
· Alt. 1: Only configuration type 1
· AT&T, CATT, ZTE/Sanechips, Qualcomm, Spreadtrum, Samsung, Ericsson, Intel, Nokia/NSB, vivo, OPPO, Panasonic, Fujitsu, Lenovo, Motorola (15)
· Alt. 2: Only configuration type 2
· LGE (at least for 2/4 symbols), Huawei/HiSilicon
· Alt. 3: Both configuration type 1 and type 2
· Alt.4: full symbol DMRS, (i.e., the whole symbol is for DMRS in a schedule band).
· Huawei/HiSilicon



Proposal: Confirm working assumption of using configuration type 1 for slot-based broadcast/multicast PDSCH and extend this to
· slot-based unicast PDSCH before RRC configuration, and 
· to 2/4/7-symbol non-slot-based scheduling for multicast/broadcast PDSCH and unicast PDSCH before RRC configuration.

	Question 6b [1]
For slot-based broadcast/multicast PDSCH and unicast PDSCH before RRC configuration, does NR reuses one or more of the DMRS pattern(s) already agreed for unicast PDSCH after RRC configuration?
· Alt. 1: Yes
· Ericsson, Intel, Panasonic, Spreadtrum, Samsung, Nokia/NSB, ZTE/Sanechips, Mediatek, NEC, Qualcomm, NTT DOCOMO, LGE, Vivo, OPPO CATT, ITL, Lenovo, Motorola, ETRI (19)
· Alt. 2: No
Huawei/HiSilicon



	[bookmark: _Toc499062185][bookmark: _Toc498966868][bookmark: _Toc498960483][bookmark: _Toc498968088][bookmark: _Toc498967066][bookmark: _Toc499058822][bookmark: _Toc499493428][bookmark: _Toc499760324][bookmark: _Hlk498955805][bookmark: _Toc499836832]Question 6c [1]
If the reply to the above question (Question 6b) was 
· Yes, then which DMRS pattern(s) do you propose to be re-used, and for which scenario? (e.g., depending on PDSCH start/end, location of front-load DMRS)?  
· Alt. 1: At least for the scenario of front-load DMRS in the 3rd symbol, use the DMRS pattern with 3 additional DMRS on symbols {2,5,8,11}. 
· Companies supporting this alternative are encouraged to provide an answer to at least the following: What is the DMRS pattern when front-load DMRS is in the 4th symbol? What is the DMRS pattern if/when PDSCH ends earlier than the symbol 11?
· Alt. 2: Use two additional DMRS symbols for both locations of front-load DMRS, with location of additional DMRS indicated
· Alt. 2.1: in PDCCH depending on the indicated start/end PDSCH symbol
· Alt. 2.2: in RMSI
         following the agreed DMRS locations for unicast PDSCH after RRC configuration.
· Alt. 3: Use two and three additional DMRS symbols for front-load DMRS in the 3rd and 4th symbol respectively, with location of the additional DMRS indicated
· Alt. 3.1: in PDCCH depending on the indicated start/end PDSCH symbol
· Alt. 3.2: in RMSI
         following the agreed DMRS locations for unicast PDSCH after RRC configuration.
· Alt. 4: Use the maximum number of additional DMRS that the indicated start/end PDSCH symbol supports for both locations of front-load DMRS.
following the agreed DMRS locations for unicast PDSCH after RRC configuration.
· No, then provide the details of the DMRS pattern(s) (e.g., number of additional DMRS, location, type, etc).


Summary of views:
· Alt. 1: 	Nokia/NSB, NTT DOCOMO, ETRI
· Alt 2.1: 	Ericsson, Panasonic, Samsung, Spreadtrum, ZTE/Sanechips, Mediatek, NEC, Qualcomm, NTT DOCOMO, vivo, OPPO, CATT, Nokia/NSB, ITL, Lenovo, Motorola (16)
· Alt 3.1: 	Intel
· Alt. 4: 	LGE

Proposal: For slot-based broadcast/multicast PDSCH and unicast PDSCH before RRC configuration, use two additional 1-symbol DMRS, with location of additional DMRS indicated in PDCCH following the agreed DMRS locations for unicast PDSCH after RRC configuration. 

· Reminder of the agreed locations with two one-symbol additional DMRS for unicast PDSCH after RRC configuration 
[image: ]
[bookmark: _Toc499836833]DMRS for PUSCH before RRC configuration
	[bookmark: _Toc498967068][bookmark: _Toc498960485][bookmark: _Toc498966870][bookmark: _Toc499058825][bookmark: _Toc498968090][bookmark: _Toc499062188][bookmark: _Toc499493431][bookmark: _Toc499760327][bookmark: _Toc499836834]Question 7g [1]
For PUSCH transmission before RRC configuration, which is the default DMRS configuration?
· DMRS type 1 with single front-load for CP-OFDM and DFT-S-OFDM
· Ericsson, Spreadtrum, Samsung, Nokia/NSB, ZTE/Sanechips (Same as DL), NEC, Qualcomm, NTT DOCOMO, LGE, vivo, OPPO, CATT(Same as DL), ITL(Same as DL), Intel (Same as DL), Lenovo, Motorola, Panasonic (17)
· DMRS type 2 or full-symbol DMRS
· Huawei/HiSilicon 



Proposal: For slot-based unicast CP-OFDM and DFT-S-OFDM PUSCH before RRC configuration, use DMRS type 1 with single symbol front-load with two additional one-symbol DMRS, with location indicated in PDCCH following the agreed DMRS locations for unicast PUSCH after RRC configuration. 
[bookmark: _Toc499836835]DMRS Port index and Rate matching for default transmission of PUSCH
	For slot-based PUSCH before RRC configuration use the following transmission method:
· Alt 1: DMRS port 0 using SU-MIMO and no PUSCH FDmed on the DMRS symbol (EPRE ratio of -3 dB)
· Ericsson, Qualcomm, Spreadtrum, CATT, ZTE/Sanechips, OPPO(for DFT-S-OFDM), Panasonic (7)
· Alt 2: DMRS port 0 using SU-MIMO and PUSCH FDmed on the DMRS symbol (EPRE ratio of 0 dB)
· Samsung (not clear that DMRS power boosting is positively necessary), OPPO(for CP-OFDM), Huawei/HiSilicon (3)



Proposal: For slot-based PUSCH before RRC configuration use the following transmission method: DMRS port 0 using SU-MIMO and no PUSCH FDmed on the DMRS symbol.
[bookmark: _Toc499836836]DMRS Port index and Rate matching for default transmission of PDSCH
	For slot-based broadcast/multicast PDSCH, and slot-based PDSCH before RRC configuration use the following transmission method:
· Alt 1: DMRS port 0 using SU-MIMO and no PDSCH FDmed on the DMRS symbol (EPRE ratio of -3 dB)
· Ericsson, Qualcomm, CATT, Panasonic
· Alt 2: DMRS port 0 using SU-MIMO and PDSCH FDmed on the DMRS symbol (EPRE ratio of 0 dB)
· Nokia/NSB, Spreadtrum, Samsung, ZTE/Sanechips, OPPO, Huawei/HiSilicon



Proposal: Make downselection online.
[bookmark: _Toc499836837]
Remaining issues on slot-based DL DMRS locations after RRC configuration
	For slot-based transmission, when the number of PDSCH symbols is less than the smallest value defined for given number of RRC configured additional DMRS symbol(s), 
· Alt. 1: the DMRS outside PDSCH region is punctured
· CATT, Ericsson, vivo, Spreadtrum, Intel, ZTE/Sanechips, OPPO
· Alt. 2: Such configuration is not allowed (i.e., the UE does not expect to be signalled PDSCH’s symbols to be less than the minimum value which has been specified for a given number of semi-statically configured additional DMRS.)
· Qualcomm, Samsung, Huawei/HiSilicon, Panasonic
· Alt. 3: the number of additional DMRS is determined to be the maximum number of additional DMRS, which the PDSCH region supports.
· LGE


[image: ]
Proposal:
For slot-based transmission, for a UE semi-statically configured with
· 1-symbol front-load with three additional DMRS
· Alt. 1: If the PDSCH/PUSCH ends in the 10th or 11th symbol, the already agreed patterns with two additional DMRS are used
· Alt. 2: The UE does not expect PDSCH/PUSCH to end earlier than the 12th symbol
· 1-symbol front-load with two additional DMRS
· Alt. 1: If the PDSCH/PUSCH ends in the 9th symbol, the already agreed patterns with one additional DMRS are used
· Alt. 2: The UE does not expect PDSCH/PUSCH to end earlier than the 10th symbol
· 1-symbol front-load with one additional DMRS
· Alt. 1: If the PDSCH/PUSCH ends earlier than the 9th symbol, only front-load DMRS is used can be used
· Alt. 2: The UE does not expect PDSCH/PUSCH to end earlier than the 9th symbol
· two-symbol front-load with one additional DMRS
· Alt. 1: If the PDSCH/PUSCH ends earlier than the 10th symbol, only front-load DMRS is used
· Alt. 2: The UE does not expect PDSCH/PUSCH to end earlier than the 10th symbol
1. [bookmark: _Toc499836838]
PUSCH’s DMRS remaining issues
[bookmark: _Toc499836839]PUSCH’s DMRS location

	[bookmark: _Toc498967073][bookmark: _Toc498966882][bookmark: _Toc499058830][bookmark: _Toc498968095][bookmark: _Toc499062194][bookmark: _Toc499493437][bookmark: _Toc499760332][bookmark: _Toc499836840]Question 7a [1]
Companies are encouraged to provide the scenario(s) under which the front-load DMRS of PUSCH is located to the first symbol with respect to the scheduled data (and not to the 3rd or 4th symbol with respect to the slot) (E.g., in case of a mixed DL/UL slot from network perspective, or for PUSCH starting from the Xth symbol with X>1, etc.)
· Answer: For PUSCH starting from the Xth symbol in the slot where X>1
· Ericsson, Intel, Panasonic, Spreadtrum, Samsung, ZTE/Sanechips, LGE, vivo, OPPO, CATT, ITL, ETRI
· Qualcomm: Agree with clarification for slot-based transmission only the constraint since for non-slot it is always like that; discuss further value of X.  
· NEC: Agree X can be larger than 3 or 4.



Offline Agreement
For slot-based transmission, the front-load DMRS of PUSCH is located to the first symbol with respect to the scheduled data when the PUSCH starts from the Xth symbol (X starts from 1) in the slot with X>1.

	[bookmark: _Toc498966883][bookmark: _Toc499058831][bookmark: _Toc498968096][bookmark: _Toc499062195][bookmark: _Toc498967074][bookmark: _Toc499493438][bookmark: _Toc499760333][bookmark: _Toc499836841]Question 7b [1]
For the PUSCH without a hop, when the first symbol of the front-load DMRS is located in the first OFDM symbol with respect to the scheduled data, companies are encouraged to provide the possible locations of the additional DMRS (e.g., for different lengths of PUSCH, number of additional DMRS, etc).
Comment: Due to diverging views at this stage please find companies replies based on [1] in the Appendix



Offline Agreement
For the PUSCH without a hop, when the first symbol of the front-load DMRS is located in the first OFDM symbol with respect to the scheduled data, the additional DMRS can be located as follows (orange colour symbols contain PUSCH):
· One additional 1-symbol DMRS 
[image: ]
· Two additional 1-symbol DMRS
[image: ]
· Three additional 1-symbol DMRS
[image: ]
· One additional 2-symbol DMRS
[image: ]

	[bookmark: _Toc498968097][bookmark: _Toc498966884][bookmark: _Toc498967075][bookmark: _Toc499062196][bookmark: _Toc499058832][bookmark: _Toc499493439][bookmark: _Toc499760334][bookmark: _Toc499836842]Question 7c [1]
For the PUSCH without a hop, when the first symbol of the front-load DMRS is located in the first OFDM symbol with respect to the scheduled data, companies are encouraged to propose further restrictions (if any) of FDMing DMRS and PUSCH due to UE processing timeline.
· Opt 1: For front-load DMRS on the first symbol of PUSCH (For PUSCH starting from the Xth symbol of the slot with X>1).
· Intel, Ericsson
· Opt 2: In case the UL region containing PUSCH is starting from the Xth symbol in the slot where X>1, if the first PUSCH symbol is at symbol K2, where K2 is defined in section 6.4 of 38.214
· ZTE/Sanechips, CATT
· Opt 3: At least for slot-based scheduling and UE with time capability 2
· Qualcomm
· No restriction
· LGE, Huawei/HiSilicon



Proposal: Answers are diverging. 
	[bookmark: _Toc498966885][bookmark: _Toc498968098][bookmark: _Toc499058833][bookmark: _Toc498967076][bookmark: _Toc499062197][bookmark: _Toc499493440][bookmark: _Toc499760335][bookmark: _Toc499836843]Question 7d [1]
For the PUSCH with a hop, when one-symbol front-load DMRS is configured in the first symbol of each hop, companies are encouraged to provide the location that the one one-symbol additional DMRS can be configured in each hop. 


	Company
	Views

	Ericsson
	Both the first and the second hop have DMRS in the first symbol. 

	Spreadtrum
	Last symbol in each hop.

	ZTE, Sanechips
	Exist of additional DMRS depends on the duration of PUSCH in each hop. If PUSCH duration of a hop is larger than 4 symbols, additional DMRS can exist.

	NEC
	Similar view with ZTE.

	Qualcomm
	In each hop, the 5th symbol with respect to the start of the hop. The UE shall assume that if the size of the hop is less than 5 symbols, the additional DMRS is not transmitted.  
[image: ]

	vivo
	7-symbol non-slot based scheduling DMRS can be used as a reference (Assuming additional DMRS is fixed on the 5th symbol). 


When the actual PUSCH transmission symbol number is equal or greater than 6, one additional DMRS can be configured.
When the actual PUSCH transmission symbol number is less than 6, no additional DMRS is supported.

	OPPO
	5th symbol if the PUSCH spans 5 or more symbols, otherwise no additional DMRS

	Huawei, HiSilicon
	1st hop: the additional DMRS symbol location is the last symbol;2nd hop: the additional DMRS location can reuse the additional DMRS symbol location in the cases without hop. 

	CATT
	In our understanding, when there is one additional DMRS in each hop that means there are altogether 4 DMRSs then we propose to use same DMRS locations which has been agreed for without hopping, (as shown below)
[image: ]



Proposal: For the PUSCH with a hop, when one-symbol front-load DMRS is configured in the first symbol of each hop, the one one-symbol additional DMRS can be configured in (downselection needed):
· Alt. 1: Last symbol of each hop
· Alt. 2: 5th symbol with respect to the front-load DMRS in each hop for a hop duration more than 4 symbols (otherwise no additional DMRS)
· Alt. 3: 1st hop: the additional DMRS symbol location is the last symbol;2nd hop: the additional DMRS location can reuse the additional DMRS symbol location in the cases without hop.
For CP-OFDM PUSCH with a hop the same DMRS patterns as DFT-S-OFDM PUSCH with a hop are supported.

	[bookmark: _Toc498966888][bookmark: _Toc498967079][bookmark: _Toc498968101][bookmark: _Toc499058836][bookmark: _Toc499062200][bookmark: _Toc499493443][bookmark: _Toc499760337][bookmark: _Toc499836845]Question 7h [1]
As a working assumption for PUSCH, a UE is configured with the number of additional DMRS by UE-specific higher layer signaling
· For PUSCH, companies are encouraged to perform analysis/evaluations taking into account T/F sync impact particularly for front-loaded DM-RS
Can we confirm this working assumption?
· Yes
· Spreadtrum, Samsung, Huawei/HiSilicon, ZTE/Sanechips, LGE, vivo, OPPO, CATT, ITL
· No, WA is rejected
· Ericsson, Nokia/NSB
· If WA is confirmed, support PTRS to be configured independently from MCS when PUSCH’s DMRS pattern is only-front-load to aid with CFO estimation
· Qualcomm



Proposal: Confirm working assumption related to the higher-layer signalling of the number of additional DMRS for PUSCH.
2. [bookmark: _Toc499836846]Non-slot-based DMRS Remaining issues
	[bookmark: _Toc498960488][bookmark: _Toc498966876][bookmark: _Toc498967085][bookmark: _Toc498968107][bookmark: _Toc499058842][bookmark: _Toc499062206][bookmark: _Toc499493449][bookmark: _Toc499760340][bookmark: _Toc499836847]Question C2 [2]
For non-slot-based scheduling, sharing of DMRS for PDCCH and PDSCH can be configured by gNB (i.e., the DMRS of PDCCH in the CORESET is also used for data demodulation in the corresponding PRBs).
· Alt. 1: Agree
· Huawei/HiSilicon, Intel, Fujitsu, Panasonic (size 2/4 only), Samsung, Lenovo, Motorola
· Alt. 2: Do not agree
· Qualcomm, Ericsson, Nokia/NSB, Spreadtrum, CATT, vivo, OPPO, ZTE/Sanechips, LGE, Mediatek, Panasonic (size 7 only), NTT DOCOMO(R1-1720808)



Proposal: No consensus on supporting this feature for Rel-15.

	[bookmark: _Toc498960487][bookmark: _Toc498968106][bookmark: _Toc498966875][bookmark: _Toc499058841][bookmark: _Toc498967084][bookmark: _Toc499062205][bookmark: _Toc499493448][bookmark: _Toc499760339][bookmark: _Toc499836848]Question C [2]
For 2/4/7-symbol non-slot-based scheduling, when PDSCH and PDCCH are FDMed and the PDSCH in any of the scheduled OFDM symbols overlap with the PDCCH in frequency domain:
· Alt. 1: the front-load DMRS should be mapped to the next PDSCH symbol following PDCCH to avoid collision with PDCCH.
· AT&T, CATT, ZTE/Sanechips, Qualcomm, Spreadtrum (if supported), Ericsson, OPPO, Nokia/NSB, Panasonic, Intel, NTT DOCOMO (R1-1720808), Lenovo, Motorola (13)
· Alt. 2: the front-load DMRS should be mapped to the next symbol in the frequency-domain part where there is collision between the PDSCH and PDCCH.
· Huawei/HiSilicon, vivo
· Alt. 3: the front-load DMRS should be mapped to the next symbol in PRG(s) where there is collision between the PDSCH and PDCCH.
· LGE, Samsung, vivo



	[bookmark: _Toc498960491][bookmark: _Toc498966879][bookmark: _Toc498967088][bookmark: _Toc498968110][bookmark: _Toc499058845][bookmark: _Toc499062209][bookmark: _Toc499493452][bookmark: _Toc499760341][bookmark: _Toc499836849]Question F [2]
For 7-symbol non-slot-based scheduling, the location of the one 1-symbol additional DMRS is configured:
· Alt.1: in the Xth symbol with respect to the first symbol of the data irrespective of whether the front-load DMRS has moved to the 2nd symbol, fully or partially (depending on the answer in question 3).
· Alt. 1.1: X=5
· Alt. 1.2: X=6
· Alt. 1.3: X=7
· AT&T, CATT,  LGE, Spreadtrum, , Intel, Nokia/NSB, OPPO, Mediatek (only when FL DMRS happens in symbs 0-2), Panasonic, Fujitsu
· Alt. 2: in the Xth  symbol with respect to the front-load DMRS depending on whether the front-load DMRS has moved to the 2nd symbol of the scheduling unit, fully or partially (depending on the answer in question 3). Example for clarity: if X=5 and the front-load DMRS moves to the 2nd symbol (fully or partially) of the 7-symbol non-slot-based scheduling unit, then the additional DMRS moves to the 6th symbol of the 7-symbol non-slot-based scheduling unit.
· Alt. 2.1: X=5
· Alt. 2.2: X=6
· Alt. 2.3: X=7
· Ericsson, Qualcomm, vivo (If CORESET is >=2 symbols), Mediatek(if FL DMRS happens on symbs 3-4), Samsung, ZTE/Sanechips



Proposal: For 2/4/7-symbol non-slot-based scheduling, when the first symbol of PDSCH/PUSCH and reserved resources for CORESET(s) are FDMed and the PDSCH/PUSCH in any of the scheduled OFDM symbols overlap with the reserved resources for CORESET(s) in frequency domain:the first symbol of front-load DMRS is mapped to the next PDSCH/PUSCH symbol following the configured CORESET(s). 
· For 4-symbol non-slot-based scheduling, UE doesn’t expect to receive/transmit DMRS beyond the (downselection needed)
· Alt. 1: Second
· Alt. 2: Third 
OFDM symbol of the non-slot scheduling unit.
· For 7-symbol non-slot-based scheduling, UE doesn’t expect to receive/transmit DMRS beyond the forth OFDM symbol of the non-slot scheduling unit.
· If one additional DMRS is configured, when front-load DMRS moves beyond the first symbol, the additional DMRS is dropped.

Proposal: 
· For 2/4-symbol non-slot-based scheduling, the one-symbol front-load DMRS is used for broadcast/multicast PDSCH and unicast PDSCH/PUSCH before RRC configuration.
· For 7-symbol non-slot-based scheduling, one-symbol front-load DMRS plus one additional DMRS symbol on the 5th symbol with respect to the front-load is used for broadcast/multicast PDSCH and unicast PDSCH/PUSCH before RRC configuration.
· For 2/4/7-non-slot-based broadcast/multicast PDSCH, and 2/4/7-non-slot-based PDSCH/PUSCH before RRC configuration use the following transmission method: DMRS port 0 using SU-MIMO and no PDSCH/PUSCH FDmed on the DMRS symbol.


3. [bookmark: _Toc499836850]
Sequence design for CP-OFDM DL/UL
[bookmark: _Toc499836851]Details on the initialization of the DMRS QPSK sequence
	· Ericsson:
[image: ]

· ITL:
[image: ]
· Samsung:
[image: ]
· ZTE: 
[image: ]

· Intel:  Down-select one of the following alternatives for the initialization of the PN sequence generator.
· Alt-1: Use a Gold-63 code with 63 bit wide LFSR. 
· Alt-2: Use a Gold-31 code with a hash function. The hash function output can feed either one or both the LFSR used for generating Gold-31.
· Huawei/HiSilicon:  DMRS for CP-OFDM uses a PN sequence that is initialized by

,


where  has 16 bit-width, and is RRC configured. 
· LGE
[image: ]



[bookmark: _Hlk499654433]Proposal: Views are diverging.
[bookmark: _Toc499836852]Sequence generation
	· DMRS sequence for CP-OFDM is generated based on the maximum PRB index in common PRB indexing used for BWP configuration.
· Agree: 
· Huawei/HiSilicon, Intel, Samsung
· Do not agree:



Related agreement from MIMO:
Agreement:
DMRS sequence for CP-OFDM based PDSCH and PUSCH is resource specific w.r.t to a wideband CC from network perspective.

[bookmark: _Toc498878715]Related agreement from the 7.3.4.1 Other aspects on bandwidth Parts (RAN1#91):
Agreements:
· A UE is RRC signaled with the following for common PRB indexing
· Offset between a reference location and the lowest subcarrier of the reference PRB [point A] (i.e. PRB0 in previous agreements)
· For DL in Pcell, the reference location is the lowest subcarrier of the lowest PRB of the cell-defining SSB after floating SSB is resolved
· For UL in Pcell of paired spectrum, the reference location is the frequency location of the UL indicated in the RMSI, which is based on ARFCN after floating ARFCN is resolved
· For Scell, the reference location is the frequency location indicated in the SCell configuration, which is based on ARFCN after floating ARFCN is resolved
· For SUL, the reference location is the frequency location indicated in the SUL configuration, which is based on ARFCN after floating ARFCN is resolved
· The reference PRB is expressed based on 15KHz SCS for FR1 and 60KHz SCS for FR2
· The offset in the unit of PRB is indicated based on 15KHz SCS for FR1 and 60KHz SCS for FR2
· Common PRB with index 0 for all SCSs contains point A
· Offset between point A and the lowest subcarrier of the lowest usable PRB of a given SCS
· The offset is indicated in the unit of PRB based on the given SCS
· k0 for each SCS if k0 is kept in Section 5.3 of TS38.211
· Channel BW of the carrier configured to the UE
· Note: the offsets defined above should cover a frequency range larger than R15 defined maximal bandwidth
· The lowest subcarrier of the lowest PRB of the cell-defining SSB can be set with the granularity of channel raster after floating SSB is resolved
· From RAN1, RMSI is assumed to be always PRB-aligned with PRB grid. However, the current 4-bit PRB grid offset in PBCH with 15kHz SCS can’t ensure the above assumption when RMSI has 30kHz SCS. Therefore, for FR1, RAN1 agrees to increase from 4-bit PRB grid offset to 5-bit PRB grid offset in PBCH where the 5-bit PRB gird offset in PBCH is in unit of subcarrier based on 15kHz SCS, while for FR2, there is still 4-bit PRB grid offset and RAN1 assumes the 4-bit PRB grid offset in PBCH is in unit of subcarrier based on RMSI numerlogy.  Send LS to RAN4 – Zhenfei (Huawei) R1-1721578
· For Pcell DL in paired spectrum and Pcell DL & UL in unpaired spectrum, the above information is signaled to a UE is indicated in RMSI
· For Pcell UL in paired spectrum, the above information is indicated in RMSI and it’s also used to determine the frequency location of initial active UL BWP in paired spectrum
· The range of offset values is 0~(275*8-1), which requires 12 bits

Proposal: For DMRS sequence of PDSCH/PUSCH CP-OFDM:
· for PDSCH carrying RMSI, the DMRS sequence generation 
· uses the lowest PRB of CORESET signaled in the PBCH
· for PDSCH/PUSCH before RRC configuration, and for PDSCH/PUSCH after RRC configuration, the DMRS sequence generation
· uses the lowest subcarrier of the reference PRB [point A] (i.e. PRB0 in previous agreements)
· Note: this implements the previous agreement “resource specific w.r.t to a wideband CC from network perspective”.
3.1.1 [bookmark: _Toc499836853][bookmark: _GoBack]DFT-S-OFDM sequence design
[bookmark: _Hlk499628874]
	Modul. + BW
preference


	Modulation > BPSK BW <= X PRBs
	Modulation = BPSK  BW > X PRBs
	Modulation = BPSK  BW <= X PRBs

	Ericsson
	Rel-14 LTE CGS sequences 
	
	

	Qualcomm
	New CGS sequences of length 6,12(already agreed), 18, 24, 30.
	Pi/2 BPSK sequence design
	New CGS sequences

	Nokia/NSB
	CGS sequences (introduce comb-1 for 1-PRB)
	ZC-based sequence design
	CGS sequences (introduce comb-1 for 1-PRB)

	NTT DOCOMO
	Rel-14 LTE CGS sequences 
	Rel-14 LTE comb-2 ZC sequence design
	Rel-14 LTE CGS sequences 

	Interdigital
	
	ZC-based sequence design
	ZC-based sequence design or existing CGS sequences

	IITH
	
	Pi/2 BPSK sequence design
	Pi/2 BPSK sequence design

	LGE
	
	ZC-based sequence design
	ZC-based sequence design

	Spreadtrum
	Rel-14 LTE CGS sequences 
	ZC-based sequence design
	CGS sequences

	ZTE/Sanechips
	
	new sequence to achieve the same PAPR level of UL DMRS as that of UL data with Pi/2 BPSK.
	

	Huawei, HiSilicon
	New CGS sequence shown in R1-1720623
	ZC based sequence
	New CGS sequence



R1-1721540, “WF on DMRS for Pi/2 BPSK based PUSCH”, Qualcomm, ATT, Intel, DISH Networks, PANASONIC, IITH, IITM, CEWiT, Tejas Networks, Reliance Jio, Apple, Idaho Research lab

R1-1721565, “WF on Length-6 and Length-24 CG sequences for DFT-s-OFDM”, Qualcomm, Huawei, HiSilicon

Proposal: 
For CGS length-18 
· Alt. 1: Reuse LTE Rel-14 CGS length-18
· Alt.2: CGS of length-18 from Qualcomm (R1-1720668) shown in Appendix 
For CGS length-30
· Alt. 1: Use ZC sequence for length-30 (same as LTE)
· Alt.2: CGS of length-30 from Qualcomm (R1-1720668) shown in Appendix 

4. [bookmark: _Toc499836854]DM-RS signalling & Port-Indication
[bookmark: _Toc499836855]Port Indexing for the DMRS ports for 2-symbols front-load
	· For DMRS configuration type1, DMRS port indexing for two-symbol DMRS with CP-OFDM
· Alt1: DMRS port indexing in CDM group is {0,1,4,5}, {2,3,6,7}
Note: Same as endorsed R1-1720850 38.211 spec
· Ericsson, Qualcomm, Nokia/NSB, ZTE/Sanechips, Panasonic, Spreadtrum, Mitsubishi, Samsung, Lenovo, Intel, CATT, LGE, OPPO, vivo (14)
· Alt2: DMRS port indexing in CDM group is {0,1,4,6}, {2,3,5,7} for the sake of DMRS power balance 
· Huawei/HiSilicon
· For DMRS configuration type2, DMRS port indexing for two-symbol DMRS with CP-OFDM
· Alt1: DMRS port indexing in CDM group is {0,1,6,7}, {2,3,8,9}, {4,5,10,11}
Note: Same as endorsed R1-1720850 38.211 spec
· Ericsson, Qualcomm, Nokia/NSB, ZTE/Sanechips, Panasonic, Spreadtrum, Mitsubishi, Samsung, Lenovo, Intel, LGE, OPPO,vivo (14)
· Alt2: DMRS port indexing in CDM group is {0,1,6,9}, {2,3,7,10}, {4,5,8,11} 
· Huawei/HiSilicon



Offline working assumption
· For DMRS configuration type1, DMRS port indexing for two-symbol DMRS with CP-OFDM, DMRS port indexing in CDM group is {0,1,4,5}, {2,3,6,7}.
· For DMRS configuration type2, DMRS port indexing for two-symbol DMRS with CP-OFDM, DMRS port indexing in CDM group is {0,1,6,7}, {2,3,8,9}, {4,5,10,11}
· Note: This will be confirmed after the DMRS table for the 2-symbol is concluded
· Note: Same as endorsed R1-1720850 38.211 spec
[bookmark: _Toc499836856]Indication of potential co-scheduled ports in assigned CDM group
Proposal: 
Whether the presence of co-scheduled downlink DMRS port(s) within the assigned downlink DMRS CDM group is supported or not:
· Alt. 1: Presence of co-scheduled downlink DMRS ports within the assigned downlink DMRS CDM group is supported
· Panasonic, Intel, Qualcomm, Nokia/NSB, Mitsubishi
· Alt. 2: Presence of co-scheduled downlink DMRS ports within the assigned downlink DMRS CDM group is not supported
· LGE, MTK, Spreadtrum, Huawei/HiSilicon, Samsung (Second), NEC, CATT, NTT DOCOMO
· Alt. 3:  for 1-symbol Alt. 1 and for 2-symbol Alt. 2
· Samsung (first)
· Note: if Alt. 1 or Alt. 3 is agreed, and no consensus is achieved on how to signal the presence of co-scheduled downlink DMRS ports within the assigned downlink DMRS CDM group, then Alt. 2 will be used.

4.1.1 [bookmark: _Toc499836857]CDM group information
	To reduce the signalling complexity, CDM groups in DMRS are assigned with an ordering for SU and MU, e.g., CDM groups will be assigned as {0}, {0,1} and {0,1,2}, but there is no {0,2}, {1,2}, {1} for SU, {2} for SU.
· Alt.1: Agree
· Huawei/HiSilicon, CATT
· Alt.2: Do not agree

	Regarding port scheduling for SU-MIMO, for 2 symbols case, support FDM between DMRS and PDSCH/PUSCH (e.g., PDSCH/PUSCH can be mapped in remaining CDM group without mapping DMRS ports)
· Alt.1: Agree
· Huawei/HiSilicon
· Alt.2: Do not agree
· Qualcomm (Reasoning: 1 and 2 symbol is dynamically switched, so SU performance of 2-symbol with FDM of data is similar to SU performance 1-symbol without data FDMed)

	Regarding port scheduling for MU-MIMO, different UEs are first multiplexed using ports across CDM groups, and then, if all CDM groups are active, different UEs can be multiplexed inside the same CDM group. 
· Alt.1: Agree
· Qualcomm 
· Alt.2: Do not agree



[bookmark: _Toc499836860]PTRS and TD-OCC scheduling clarification
In the previous RAN1 #90bis meeting, there was an agreement about the relation between DMRS and PTRS as follows:
 “UE is not expected to be configured/scheduled with DMRS with TD-OCC and PTRS in the same slot in case of above 6 GHz”. A clarification is asked by at least one company on the meaning of this agreement.
	Option-1: If a UE is configured with the higher layer parameter PT-RS presence “on”, UE is expected that any DM-RS ports(s) from DM-RS ports set [1004-1007] or [1006-1011] is not assigned to co-scheduled UE(s) as well as the UE for DMRS configurations type 1 and type 2, respectively.
· Agree: 
· LGE, ZTE/Sanechips, Qualcomm
· Do not agree:
· Mitsubishi, Huawei, HiSilicon

Option-2: When UE is scheduled with DMRS with TD-OCC, even if it is configured that PTRS may be present, UE may assume that PTRS is transmitted by gNB or to be transmitted by the UE.
· Support this clarification: Huawei, HiSilicon



R1-1721660 “WF on relation between the DMRS and PTRS”, LG Electronics, Ericsson, Qualcomm, ZTE, Sanechips, NEC, KT Corp., Spreadtrum
Also supported by OPPO
[bookmark: _Toc499836861]OCC and power imbalance problem
	· Specification-based solution to handle the power imbalance of OCC 
· Mediatek, Speadtrum, LGE, Intel, ITL, Ericsson, CATT(similar as in LTE)
· No Specification-based solution to handle the power imbalance of OCC
· Samsung, Nokia/NSB, ZTE/Sanechips, Qualcomm, OPPO



Proposal: No consensus on supporting a specification-based solution to handle the power imbalance of OCC.
7 [bookmark: _Toc499836862]Collision Handling between DM-RS and SS Block
	Collision between DM-RS symbols and PBCH/SS-block is handled:
· Alt 1: By dropping the DM-RS and the PDSCH on overlapping RBs for symbols until 2 OFDM symbols before the additional DM-RS (if configured) else until end of slot.
· Intel

	· Alt. 2: By PRG-aligned puncturing around the PBCH BW of all the configured DMRS symbols, if at least one of the DMRS symbols overlaps in frequency with the PBCH/SS-block. 
· Qualcomm
· Alt. 3: This can be avoided by gNB implementation
· ZTE/Sanechips,
· Alt. 4: By PRG-aligned shifting around the PBCH BW of the collided DMRS symbol to the first OFDM symbol after PBCH.
· LGE, OPPO
· Alt. 5: There is no overlapping cases for DMRS and SS block in frequency domain
· Huawei/HiSilicon



Proposal: Further offline discussion is needed.

Appendix

Proposal: 
For the DL DMRS port table for DMRS config type 1 and one symbol, support at least the rows shown in the table below.
· Note: Either the 3rd or 4th column is needed, but not both (downselection online)
· In the last column:
· “-” means that the UE cannot assume that all the remaining antenna ports are not associated with transmission of PDSCH to another UE.
· “SU” means that the UE can assume that all the remaining antenna ports are not associated with transmission of PDSCH to another UE.
· Note: Additional row/columns can be included (e.g., n_SCID, PTRS subcarrier index, reserved rows, additional port-pairing options etc), depending on agreements.

	Index
	DMRS port ID
	Alt. 1: CDM group(s) index without PDSCH
	Alt. 2: # CDM group(s) without PDSCH
	SU Indication

	0
	0
	0
	1
	SU

	1
	0
	0,1
	2
	-

	2
	1
	0,1
	2
	-

	3
	2
	0,1
	2
	-

	4
	3
	0,1
	2
	-

	5
	0,1
	0
	1
	SU

	6
	0,1
	0,1
	2
	-

	7
	2,3
	0,1
	2
	-

	8
	0,2
	0,1
	2
	SU

	9
	0,1,2
	0,1
	2
	SU

	10
	0,1,2,3
	0,1
	2
	SU



CGS:
The proposed length-18 CGSs are listed in Table 4 below, with the PAPR and cross-correlation performances summarized in Tables 5 and 6. Again, we observe that both the PAPR and the maximum cross-correlation of the proposed CGSs are lower than those of the LTE CGSs. 
Table 4: New set of length-18 CGSs
	Index
	Sequence
	PAPR(dB)
	CM (dB)

	0
	-3    -1    -3    -1    -3    -1    -3    -1     1     3    -3     3     1    -1     1    -1    -3     3
	2.2297
	0.0248

	1
	-3    -3    -1    -3     1    -1     3     3     1     1    -3    -3     1     3     1     3    -1     1
	2.3987
	0.2434

	2
	-3    -3     1    -3     3     3     3    -1     3     1     1    -3    -3    -3     3    -3    -1    -1
	2.5018
	0.4643

	3
	-3    -3    -1     1    -1    -1    -1     3     3     1    -3     1     1     1    -1     3    -1    -1
	2.5018
	0.4643

	4
	-3     1     1     3     3     1     3     3    -3     1    -3     1     3     3     1    -1    -1    -3
	2.5073
	0.2464

	5
	-3     1    -1     3    -1    -3    -3    -1     1     3     3     1     1    -3     3     3     1     3
	2.5073
	0.2464

	6
	-3     3     1     1    -3     1    -3     1    -3    -3     1    -3    -3    -3    -3    -1     1     1
	2.5140
	0.4221

	7
	-3    -3    -1     1    -1    -3     1     1    -3     1     3    -1     3     1     1     1    -1    -1
	2.5316
	0.3469

	8
	-3    -3    -1    -1    -1     1    -3     1    -1     3    -1    -1     3    -3    -1    -3     3     3
	2.5316
	0.3469

	9
	-3    -3     3     3     3     1    -3     1     3    -1     3     3    -1    -3     3    -3    -1    -1
	2.5316
	0.3469

	10
	-3    -1    -3    -3     1     3     1    -1     3    -1    -3     3     3    -1     3     3     3    -3
	2.5518
	0.6534

	11
	-3     3    -1    -1    -3     1    -1     1     1    -3    -1    -1     3    -3     3     3    -1     1
	2.5585
	0.4643

	12
	-3     3    -3     3    -1     3     3     3     3    -1     1    -3    -3    -1    -1    -3     1     1
	2.5838
	0.4685

	13
	-3    -1    -1     1    -3     1    -3     1     3    -3     1     1    -3     3     1    -1    -1    -1 
	2.5975
	0.4573

	14
	-3     1    -1     1    -3     3    -1    -1     3     3    -1     1     1    -1     3     3     3     3
	2.5981
	0.4545

	15
	-3    -3    -3    -3     1    -1    -1     1    -3    -3     1     1    -3     3    -1     1    -1     3
	2.5981
	0.4545

	16
	-3    -3     3     3     3     1    -3     1     3     3     1    -3    -3     3    -1    -3    -1     1
	2.6064
	0.3557

	17
	-3     1    -3     3    -1    -3    -1     1     3     3     1    -1    -3    -3    -1    -1    -3    -3
	2.6087
	0.4531

	18
	-3    -3     3     3    -3    -3     3     1    -1    -1     1     3    -3     3    -1    -3     1    -3
	2.6087
	0.4531

	19
	-3     3     1    -1     1    -1     1     3     1    -3    -1    -3    -1     1     3    -3     1     1
	2.6201
	0.6534

	20
	-3     3    -1    -3     1     3     3    -3     1     3    -1     1    -1    -1    -3     1     1     1
	2.6220
	0.2663

	21
	-3     3    -3    -1     1     1    -1     3    -3    -3    -3     1    -3    -3    -3     3     1    -3
	2.6495
	0.4206

	22
	-3    -1     3     3    -1     3    -1    -3    -1     1    -1    -3    -1    -1    -1     3     3     1
	2.6563
	0.5614

	23
	-3     3     3    -1    -1    -3     1     1     3     3    -1    -3     1    -3     3    -3     1     3
	2.6589
	0.5399

	24
	-3     3     3     3     3    -1    -1     1    -3     1     1     1    -3     3     1    -3     1     3
	2.6617
	0.4727

	25
	-3     3    -3     1     1     3    -3    -1     3    -3     3    -3    -3     1    -1    -1     3     1
	2.6629
	0.4629

	26
	-3     3     1    -1    -1     3     1    -3     1    -3    -1     1     3     3     3     3     1     3
	2.6657
	0.2980

	27
	-3    -1    -3    -3    -3    -3    -1     1     3    -1     3    -1    -3     1     1    -1    -3     3
	2.6657
	0.2980

	28
	-3    -3    -3     1    -1    -3    -1    -1     1    -3    -3     3     3    -3     1     3    -1     3
	2.6823
	0.3630

	29
	-3    -1     1    -3    -3    -1    -3     1    -3     1     3     3     3     3     1    -1    -3     3
	2.6942
	0.4838



Table 5: PAPR comparison between the new length-18 CGSs and LTE length-18 CGSs
	
	New 30 CGS sequences
	LTE sequences

	Mean PAPR (dB)
	2.5769
	 3.8153

	Max. PAPR
	2.6942
	4.7699

	Min. PAPR
	2.2297
	3.2778

	Mean CM
	0.4062
	0.8622

	Max CM
	0.6534
	0.9416

	Min CM
	0.0248
	0.7157




In addition to the length-6 and length-24 CGSs, which were also considered in LTE, we propose to add a set of length-30 CGSs in NR. The CGSs are listed in Table 7 below, and their PAPR and cross-correlation performances are summarized in Tables 8 and 9, respectively. 
Table 7: New set of length-30 CGSs
	Index
	Sequence
	PAPR(dB)
	CM (dB)

	0
	-3     3     1    -1     1     3    -1     3    -1    -1    -1    -3     3     1    -3    -1     1     3    -3    -3     1     3     1    -3     3    -3    -3    -3    -3    -3
	2.7214
	0.4448

	1
	-3    -3    -3    -3    -3     3    -3     1     3     1    -3    -3     3     1    -1    -3     1     3    -3    -1    -1    -1     3    -1     3     1    -1     1     3    -3
	2.7214
	0.4448

	2
	-3    -1     1     3     1    -1     3    -1     3     3     3    -3    -1     1    -3     3     1    -1    -3    -3     1    -1     1    -3    -1    -3    -3    -3    -3    -3
	2.7214
	0.4448

	3
	-3     1     3    -3     3    -3     1     1     3    -1    -3     1    -1    -1     3     1    -3     1     3    -3    -3    -3     3     1    -1    -3    -3    -3    -3    -3
	2.7644
	0.6686

	4
	-3    -3    -3    -3    -1     3    -1    -1    -1     1     1     1    -1    -3    -1    -3    -3    -3     1     1    -3     3    -3    -1    -3     1    -3     3     1    -3
	2.7930
	0.7073

	5
	-3     1    -1    -3     1    -3     3    -3    -1    -3     1     1    -3    -3    -3     3    -3     3     1     1     1     3     3     3    -1     3    -3    -3    -3    -3
	2.7930
	0.7073

	6
	-3    -3    -1     3    -3     3     3    -1     3    -3     1    -3    -3    -1     1    -1    -1    -1     3    -3     3    -1    -3     3     1     3     1    -3    -3    -3
	2.8231
	0.6256

	7
	-3    -3     3     3     3    -1    -3    -1    -3     1    -1     3    -1    -1     1     1    -3    -1     1    -3    -1    -3    -3     1    -1     3     3     1    -3    -3
	2.8462
	0.7103

	8
	-3     3    -1    -3    -3     1    -1     3    -3    -3     1     3    -3     3    -1     3    -1     1     3    -1     3    -3    -3     3     3     1     1    -3    -3    -3
	2.8682
	0.5879

	9
	-3    -3    -1     1     1     3    -1    -3    -3     3    -3     1    -3     3     1    -3     3     1     3    -1     3     3    -1     1    -3    -3    -3     3    -3    -3
	2.8703
	0.6374

	10
	-3    -3     3     1     1    -1     3    -3    -3    -1    -3     1    -3    -1     1    -3    -1     1    -1     3    -1    -1     3     1    -3    -3    -3    -1    -3    -3
	2.8703
	0.6374

	11
	-3    -1     3    -3     1    -3     3     1     3    -3    -3     1    -3     1    -1     1     3    -3     3     1     3     3    -1    -1    -3    -3     3    -3    -3    -3
	2.8848
	0.5976

	12
	-3     1     3    -3    -1    -1     3    -3    -1    -3    -1     1    -3     3     1     3     1     3    -1    -3    -3    -3    -1    -1    -3     1    -1    -3    -3    -3
	2.8948
	0.7780

	13
	-3    -3     3    -3    -3     3     3    -1     3     1    -1     3    -3     3    -1    -3     1    -1     1    -3    -1     3     1    -3    -1     1     1     3    -3    -3
	2.9174
	0.6422

	14
	-3     3    -3    -1     3    -1     1    -3     3    -1     3     3     3    -1    -1     1    -1    -1     1     1     3     1    -1    -3     1     3     1    -1    -3    -3
	2.9349
	0.5481

	15
	-3    -3    -3    -1    -1     1    -1     1    -3     3    -1     1    -3    -1     3     1    -1    -1     1    -1    -3    -1    -1     3    -3     3    -1    -1     3    -3
	2.9391
	0.5232

	16
	-3    -3     1     1     1    -1     3     1     1     3    -1     3    -3     3     3     1     1     1     1    -1     1     3    -3    -1     1    -1     3     1    -3    -3
	2.9416
	0.6327

	17
	-3    -3     1     3    -1     1    -1    -3     3     1    -1     1     1     1     1     3     3    -3     3    -1     3     1     1     3    -1     1     1     1    -3    -3
	2.9416
	0.6327

	18
	-3    -3     1    -1     3     1     3    -3    -1     1     3     1     1     1     1    -1    -1    -3    -1     3    -1     1     1    -1     3     1     1     1    -3    -3
	2.9416
	0.6327

	19
	-3    -3     1    -1    -3     3     1    -1    -3    -1    -3    -1    -1    -3    -3    -3     3    -1     1     1    -3    -1     1     3     1     3    -1     3    -3    -3
	2.9488
	0.3476

	20
	-3    -3    -1     3    -1     1    -1     1     3    -3     1     1     3    -1    -3    -3    -3     3     3    -3     3    -3     3     1    -1    -3     3     1    -3    -3
	2.9488
	0.3476

	21
	-3    -3    -1    -3     1    -1     1    -1    -1     1    -1    -1    -3     1    -3    -3     3    -1     3     3    -3    -1    -3    -1     3     3     1     1    -3    -3
	2.9537
	0.5649

	22
	-3    -3     1    -3    -3     3     3    -1    -1    -3     1     1     3    -3    -1    -1     3     1    -3     1     1    -3     1    -3     1    -3    -1    -3    -3    -3
	2.9724
	0.5402

	23
	-3    -3     3     1     3    -3    -3     1    -1     1    -1     3     3    -3     3     1     3    -1     1    -3     3    -1     3    -3    -1    -3    -3    -1    -3    -3
	2.9732
	0.5605

	24
	-3    -3    -3     3    -3    -1     3    -1    -1    -3     3     1     1    -3     1    -3     3    -1    -3    -1    -3     3     1     3     3    -3    -1     1     1    -3
	2.9801
	0.5750

	25
	-3     1     1    -1    -3     3     3     1     3    -3    -1    -3    -1     3    -3     1    -3     1     1     3    -3    -1    -1     3    -1    -3     3    -3    -3    -3
	2.9801
	0.5750

	26
	-3     1     1     3    -3    -1    -1     1    -1    -3     3    -3     3    -1    -3     1    -3     1     1    -1    -3     3     3    -1     3    -3    -1    -3    -3    -3
	2.9801
	0.5750

	27
	-3     3    -3     1    -1    -3    -3     3     1     1     3     3    -1     3    -3     3     1     3     3     1    -3    -1     1    -1     3    -3    -3     3    -3    -3
	2.9970
	0.4360

	28
	-3    -1    -3     1     3    -3    -3    -1     1     1    -1    -1     3    -1    -3    -1     1    -1    -1     1    -3     3     1     3    -1    -3    -3    -1    -3    -3
	2.9970
	0.4360

	29
	-3    -3    -1    -3    -3    -1     3     1     3    -3     1    -1    -1     1    -1    -3    -1     3    -1    -1     1     1    -1    -3    -3     3     1    -3    -1    -3
	2.9970
	0.4360



Table 8: PAPR performance of the proposed length-30 CGSs
	
	New 30 CGS sequences

	Mean PAPR (dB)
	2.8972

	Max. PAPR
	2.9970

	Min. PAPR
	2.7214

	Mean CM
	0.5666

	Max CM
	0.7780

	Min CM
	0.3476









	

[bookmark: _Toc499836863]
Methods for DCI overhead reduction 
4.1.2 [bookmark: _Toc499836864]Scenarios with CBG based transmission
	For CBG based transmission, reserved bits for CBGTI of disabled CW should be used for DMRS port indication when 2 CWs are configured by higher layer parameter and only one is enabled.
· Alt 1: Consider to support this and confirm in scheduling A.I 
·   ZTE/Sanechips
· Alt 2: Do not agree
· Intel, LGE



Proposal: Not many companies have provided a reply. Further offline discussion is needed.
4.1.3 [bookmark: _Toc499836865]Joint encoding of entries of DMRS port indication for 1 CW and 2 CWs
	Reserved entries for 2 CW case can be used for DMRS port indication for 1 CW. It is shown in the table 5 in R1-1719542.
· Alt 1: Agree 
·   ZTE/Sanechips




Proposal: Not many companies have provided a reply. Further offline discussion is needed. Companies have not provided views.

Reference
[1] R1-1721410, “Further Offline discussion on NR DM-RS”, Qualcomm
[2] R1-1720674, “Summary of email discussion [90b-NR-20] on the DMRS of 2/4/7-symbol  for non-slot based scheduling”, Qualcomm

image2.png




image3.png
Table 7.4.1.1.2-3: Additional PDSCH DM-RS positions | for single-symbol DM-RS.

""'5' on Additional DM-RS positions
PODSa(?H PDSCH mapping type A PDSCH mapping type B
ymbol DL-DMRS-add-pos DL-DMRS-add-pos
0 1 2 3 0 1 2
= - -
3 - 7 -
9 - 9 69 -
0 - 9 6.9 -
i - 9 69 (5811 -
12 - [ 71 [6811] -
13 - T 71 [5811] -
Table 7.4.1.1.2-4: Additional PDSCH DM-RS positions | for double-symbol DM-RS.
Position Additional DM-RS positions |
PDSCH |__PDSCH mapping type A_|  PDSCH mapping type B
symbol DL.DMRS-add-pos. DL.DMRS-add-pos,
0 1 2 0 1 2
= - -
3 5 5
9 - 3 -
0 - 3 -
i - ] -
12 - 10 -
N 0] -
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Proposal 14 Initialization of the length-31 Gold sequence generator is for DM-RS defined by

Cinie = 25+ (8, Z, + myp) + 1y,

where ¢, is a symbol counter, {, = Njfy':;b -nf + 1+ 1, nyp is a 15-bit scrambling ID and Z,, is a subcarrier

spacing dependent scaling factor defined in Table 3.

Table 3. Scaling factor Z,, for 2* - 15 kHz subcarrier spacing

w

m 0 1 2 3 4

z, 233 113 57 29 13 7

cell

‘When the 15-bit scrambling ID, n,j, is not configured by higher layers, it shall be defined as n;, = 31- Ny
where NS refers to the physical cell ID.
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Proposal 2:
For initialisation value of PN sequence used for NR DMRS sequence generation

- Gold sequence with LFSR size 31 could be reused with minimum restriction on application of one of
system parameters used for Cinir

= e.g., the range of symbol index is not from all symbols within a slot, it could be based on only
symbols used for DMRS within a slot as below.
G =2 (4+(m +1)+11)-(Np +1)+2-Np, + SCID, 1'=0, 1.2, 3
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Proposal7: Support 1ms sequence initialization periodicity in order to avoid redundant re-initialization burden, e.g. by

Conte = 2(|ns/NZ2 "] 1 1) (2035 + 1) 4 ngerp
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Proposal 10: The DMRS sequence in symbol | can be generated by the product between two Gold sequences,
wherein the length of the first one is M times of PRBs, and the length of the second one is the number of DMRS

symbols. For example, -, (m) = 1, (m)-1,, () shere m is associated with subcarrier inder, I

associated with OFDM symbol index.
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cinie = (21 x ((14ns + 1 + 1)(2Npp + 1)) + Npp) mod 231




