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[bookmark: _Toc499493425]
Proposals with full support based on the replies from the companies

Proposal:  The PDSCH (PUSCH)/DMRS EPRE ratio is defined per transmitted layer from UE perspective and is computed as

That is:
· 0 and -3 dB for DMRS config-1, when one and zero CDM group(s) have data respectively 
· 0, -3 and -4.77 dB for DMRS config-2, when two or one or zero CDM group(s) have data respectively

Proposal: For PUSCH with a hop, support also the first DMRS of the 1st hop to be located on 3rd or 4th symbol of the slot.

Proposal: For DFT-S-OFDM, reuse the DMRS configurations of NCP for ECP



DMRS before RRC configuration / broadcast / multicast UL/DL
[bookmark: _Toc499493426]DMRS for broadcast/multicast PDSCH and unicast PDSCH before RRC
	[bookmark: _Toc499062184][bookmark: _Toc498968087][bookmark: _Toc499058821][bookmark: _Toc498966867][bookmark: _Toc498960482][bookmark: _Toc498967065][bookmark: _Toc499493427]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



Proposal: Confirm working assumption of using configuration type 1 for slot-based broadcast/multicast PDSCH and extend to slot-based 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



Proposal: For slot-based broadcast/multicast PDSCH and unicast PDSCH before RRC configuration, NR reuses one or more of the DMRS pattern(s) already agreed for unicast PDSCH after RRC configuration.

	[bookmark: _Toc499062185][bookmark: _Toc498966868][bookmark: _Toc498960483][bookmark: _Toc498968088][bookmark: _Toc498967066][bookmark: _Toc499058822][bookmark: _Toc499493428][bookmark: _Hlk498955805]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 DMRS symbols for both locations of front-load DMRS, with location of additional DMRS indicated in PDCCH depending on the indicated start/end PDSCH symbol following the agreed DMRS locations for unicast PDSCH after RRC configuration.

	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: For 2/4/7-symbol non-slot-based scheduling, the supported configuration type in non-slot-based scheduling DMRS for unicast PDSCH before RRC configuration is only type 1.

[bookmark: _Toc499493429]DMRS Port index and Rate matching for default transmission of PDSCH
	For broadcast/multicast PDSCH, and 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



[bookmark: _Toc499493430]Proposal: Further offline discussion is needed.
DMRS for PUSCH before RRC configuration
	[bookmark: _Toc498967068][bookmark: _Toc498960485][bookmark: _Toc498966870][bookmark: _Toc499058825][bookmark: _Toc498968090][bookmark: _Toc499062188][bookmark: _Toc499493431]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 



[bookmark: _Toc499493432]Proposal: For slot-based unicast PUSCH before RRC configuration, use DMRS type 1 with single symbol front-load with the same pattern for CP-OFDM and DFT-S-OFDM. 
· Finalize in RAN1#91 the number/locations of additional DMRS after DL locations have been decided.
DMRS Port index and Rate matching for default transmission of PUSCH
	For 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: Further offline discussion is needed.
[bookmark: _Toc499493433]
Remaining issues on slot-based DL DMRS locations after RRC configuration

	[bookmark: _Toc498968092][bookmark: _Toc498966872][bookmark: _Toc498967070][bookmark: _Toc499062191][bookmark: _Toc499058828][bookmark: _Toc499493434]Question 3 [1]
For DL and UL slot-based transmission/scheduling, when the maximum number of front-load DMRS is semi-statically configured to be 2 and the UE is dynamically scheduled with 1-symbol front-load DMRS, then 
· Alt. 1: the allowable number of additional DMRS is 1
· Ericsson, Intel, Panasonic, Spreadtrum, Samsung, ZTE/Sanechips, NEC, Qualcomm, NTT DOCOMO, vivo, OPPO, Huawei/HiSilicon, ETRI(R1-1720228), Lenovo, Motorola (15)
· Alt. 2: the allowable number of additional DMRS is 3
· Nokia/NSB, LGE, CATT, ITL (4)



Proposal: For DL and UL slot-based transmission/scheduling, when the maximum number of front-load DMRS is semi-statically configured to be 2 and the UE is dynamically scheduled with 1-symbol front-load DMRS, then the allowable number of additional DMRS is 1.

	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



Proposal: Further offline discussion is needed.
1. [bookmark: _Toc499493435]
PUSCH’s DMRS remaining issues
[bookmark: _Toc499493436]PUSCH’s DMRS location

	[bookmark: _Toc498967073][bookmark: _Toc498966882][bookmark: _Toc499058830][bookmark: _Toc498968095][bookmark: _Toc499062194][bookmark: _Toc499493437]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.



Proposal: 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 in the slot with X>1. 
· Discuss further and finalize in RAN1#91 whether the above statement needs to be clarified that it is applied for slot-based transmission, or non-slot-based transmission, or both.

	[bookmark: _Toc498966883][bookmark: _Toc499058831][bookmark: _Toc498968096][bookmark: _Toc499062195][bookmark: _Toc498967074][bookmark: _Toc499493438]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



Proposal: Please see replies in the Appendix [1]
· One additional 1-symbol DMRS
· Offline discussion needed
· Two additional 1-symbol DMRS
· Offline discussion needed
· Three additional 1-symbol DMRS
· Offline discussion needed
· One additional 2-symbol DMRS
· Offline discussion needed

	[bookmark: _Toc498968097][bookmark: _Toc498966884][bookmark: _Toc498967075][bookmark: _Toc499062196][bookmark: _Toc499058832][bookmark: _Toc499493439]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. Offline discussion needed.
	[bookmark: _Toc498966885][bookmark: _Toc498968098][bookmark: _Toc499058833][bookmark: _Toc498967076][bookmark: _Toc499062197][bookmark: _Toc499493440]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.

	[bookmark: _Toc498966886][bookmark: _Toc498967077][bookmark: _Toc498968099][bookmark: _Toc499058834][bookmark: _Toc499062198][bookmark: _Toc499493441]Question 7e [1]
For PUSCH with a hop, support also the first DMRS of the 1st hop to be located on 3rd or 4th symbol of the slot.
· Alt. 1: Agree
· Ericsson, Intel, Panasonic, Spreadtrum, Samsung, Nokia/NSB, ZTE/Sanechips, NEC, Qualcomm, Vivo, OPPO, Huawei/HiSilicon, CATT, ITL
· Alt. 2: Do not agree



[bookmark: _Hlk499501713]Proposal: For PUSCH with a hop, support also the first DMRS of the 1st hop to be located on 3rd or 4th symbol of the slot.

	[bookmark: _Toc498966887][bookmark: _Toc498967078][bookmark: _Toc498968100][bookmark: _Toc499058835][bookmark: _Toc499062199][bookmark: _Toc499493442]Question 7f [1]
For PUSCH with a hop, does NR support in another location of the first DMRS of the 1st or 2nd hop in cases of collision with reserved resources on the uplink except those already agreed?
· Alt. 1: Yes. Please provide locations/scenarios.
· Huawei/HiSilicon
· Alt. 2: No
· Ericsson, Panasonic, Spreadtrum, Samsung, Nokia/NSB, ZTE/Sanechips, NEC, Qualcomm, LGE, Vivo, OPPO, CATT, ITL, Intel, Lenovo, Motorola (16)



Proposal: No consensus on supporting an additional location of the first DMRS except those already agreed in cases of collision with reserved resources on the uplink expect those already agreed.


	[bookmark: _Toc498966888][bookmark: _Toc498967079][bookmark: _Toc498968101][bookmark: _Toc499058836][bookmark: _Toc499062200][bookmark: _Toc499493443]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: Further offline discussion is needed.

[bookmark: _Toc499493444]DMRS pattern for DFT-S-OFDM waveform
	· For DFT-S-OFDM based PUSCH DMRS, 
· Alt. 1: NR should support LTE UL DMRS-like structure (i.e. RPF=1)
· Nokia/NSB, Huawei/HiSilicon 
· Alt. 2: No need to introduce RPF=1
· Ericsson, Qualcomm, NTT DOCOMO, Intel, CATT, Samsung, ZTE/Sanechips, vivo



[bookmark: _Toc499493445]Proposal: Further offline discussion is needed.
DMRS for DFT-S-OFDM ECP
	· For DFT-S-OFDM, reuse the DMRS configuration of NCP for ECP cases:
· Alt.1: Agree
· Huawei/HiSilicon, Qualcomm, Intel, ZTE/Sanechips, OPPO, vivo, Panasonic
· Alt.2: Do not agree (companies encouraged to provide the detailed design)



[bookmark: _Hlk499501726]Proposal: For DFT-S-OFDM, reuse the DMRS configuration of NCP for ECP
2. [bookmark: _Toc499493446]
Non-slot-based DMRS Remaining issues
	Question A [2]
For 2/4/7-symbol non-slot-based scheduling, the supported configuration types in non-slot-based scheduling DMRS for unicast PDSCH after RRC configuration is(are)
· Alt. 1: Only configuration type 1
· Alt. 2: Only configuration type 2
· Huawei/HiSilicon, LGE (at least for 2/4 symbols), Mitsubishi (3)
· Alt. 3: Both configuration type 1 and type 2 
· AT&T, CATT, ZTE/Sanechips, Qualcomm, Spreadtrum, Samsung, Ericsson, Intel, Nokia/NSB, vivo, OPPO, Panasonic, Fujitsu, NTT DOCOMO, Lenovo, Motorola (16)



	[bookmark: _Toc498966874][bookmark: _Toc498967083][bookmark: _Toc498968105][bookmark: _Toc499058840][bookmark: _Toc499062204][bookmark: _Toc499493447]Question 1 [1]
In the case of 2/4-symbol non-slot-based transmission/scheduling, the DMRS type after RRC configuration can only be type 2.
· Alt. 1: Agree
· Huawei/HiSilicon, LGE, Mitsubishi, ITL (4)
· Alt. 2: Do not agree
· Ericsson, Panasonic, Spreadtrum, Samsung, Nokia/NSB, ZTE/Sanechips, Mediatek, NEC, Qualcomm, NTT DOCOMO, vivo, OPPO, CATT, Intel, Lenovo, Motorola (16)



Proposal: For 2/4/7-symbol non-slot-based transmission/scheduling, the supported configuration types in non-slot-based scheduling DMRS for unicast PDSCH after RRC configuration are both configuration type 1 and type 2.

	[bookmark: _Toc498960487][bookmark: _Toc498968106][bookmark: _Toc498966875][bookmark: _Toc499058841][bookmark: _Toc498967084][bookmark: _Toc499062205][bookmark: _Toc499493448]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



Observation: Even though there is majority for Alt. 1, there were some comments on the meaning and interpretation of the alternatives. Further discussion is needed.

	[bookmark: _Toc498960488][bookmark: _Toc498966876][bookmark: _Toc498967085][bookmark: _Toc498968107][bookmark: _Toc499058842][bookmark: _Toc499062206][bookmark: _Toc499493449]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: Further offline discussion is needed.

	[bookmark: _Toc498960489][bookmark: _Toc499058843][bookmark: _Toc498966877][bookmark: _Toc499062207][bookmark: _Toc498967086][bookmark: _Toc498968108][bookmark: _Toc499493450]Question D [2]
For 2/4/7-symbol non-slot-based scheduling, for the number of symbols of front-load DMRS
· Alt. 1: Only 1-symbol front-load DMRS can be configured
· Huawei/HiSilicon, ZTE/Sanechips, Qualcomm, LGE, Spreadtrum, Samsung, Intel, Nokia/NSB, vivo, OPPO, Mediatek, Panasonic, Fujitsu, Lenovo, Motorola (15)
· Alt. 2: Both 1-symbol and 2-symbol front-load DMRS can be configured
· AT&T, CATT, Ericsson




Proposal: For 2/4/7-symbol non-slot-based transmission/scheduling, for the number of symbols of front-load DMRS, only 1-symbol front-load DMRS can be configured. 

	[bookmark: _Toc498960490][bookmark: _Toc498966878][bookmark: _Toc498967087][bookmark: _Toc498968109][bookmark: _Toc499058844][bookmark: _Toc499062208][bookmark: _Toc499493451]Question E [2]
For 7-symbol non-slot-based scheduling, the one additional DMRS is a one-symbol DMRS which can be configured only when the 1-symbol front-load DMRS is configured
A. Alt. 1: Agree
· Huawei/HiSilicon, CATT, ZTE/Sanechips, Qualcomm, LGE, Spreadtrum, Samsung, Intel, Nokia/ NSB, vivo, OPPO, Mediatek, Panasonic, Fujitsu, Lenovo, Motorola (16)
B. Alt. 2: Do not agree (Companies are encouraged to provide additional/other option to be supported with respect to the additional DMRS for 7-symbol non-slot-based scheduling)
· AT&T, Ericsson (if 2 symbol FL DMRS is supported for 7-symbol non-slot-based scheduling, one 2symbols additional DMRS can be supported.)



Proposal: For 7-symbol non-slot-based scheduling, the one additional DMRS is a one-symbol DMRS which can be configured only when the 1-symbol front-load DMRS is configured.

	[bookmark: _Toc498960491][bookmark: _Toc498966879][bookmark: _Toc498967088][bookmark: _Toc498968110][bookmark: _Toc499058845][bookmark: _Toc499062209][bookmark: _Toc499493452]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:. Further offline discussion is needed.



3. [bookmark: _Toc499493453]
Sequence design for CP-OFDM DL/UL
[bookmark: _Toc499493454]Gold sequence LFSR size

	· QPSK modulated DMRS is derived from the 
· length-31 Gold sequence (as in LTE)
· Ericsson, Qualcomm, Samsung, Nokia/NSB, ZTE/Sanechips, ITL, LGE Huawei/HiSilicon, Lenovo, Motorola, vivo, Panasonic (12)
· length-63 Gold sequence
· Intel



Proposal: The same length-31 Gold sequence with LTE is used for CP-OFDM DMRS for PDSCH/PUSCH.

[bookmark: _Toc499493455]Details on the initialization of the DMRS QPSK sequence

	· Ericsson:
[image: ]
· Qualcomm:
[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. 



Proposal: Views are diverging, offline discussion needed.
[bookmark: _Toc499493456]Scrambling ID(s) for CP-OFDM 
	[bookmark: _Toc498966894][bookmark: _Toc498967092][bookmark: _Toc498968114][bookmark: _Toc499058850][bookmark: _Toc499062214][bookmark: _Toc499493457]Question 2 [1]
Does Rel-15 support configuring semi-statically multiple scrambling IDs for the DMRS of DL or UL? If yes, how many scrambling IDs?
· Alt. 1: No, only one semi-static scrambling ID can be configured
· Samsung, Qualcomm, Spreadtrum, ZTE/Sanechips, Mediatek, CATT, ITL
· Alt. 2: Yes, up to two scrambling IDs can be configured
· Nokia/NSB, Huawei/HiSilicon, ZTE/Sanechips, NEC, Mitsubishi, OPPO, CATT, ITL
· Alt. 3: Yes, more than two scrambling IDs can be configured (Please provide how many).
· Ericsson, Nokia, NSB, NEC, LGE, Mitsubishi,vivo


[bookmark: _Toc499493458]Proposal: Views are diverging, offline discussion needed.
	Before RRC configuration, what is the default scrambling ID?
· Alt. 1: x-RNTI for default scrambling ID
· Huawei, HiSilicon
· Alt. 2; Physical cell ID
· Qualcomm



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:



Observation: Several companies have not provided views on this issue. Further offline discussion needed.
4. [bookmark: _Toc499493459]
DFT-S-OFDM sequence design

	Modul. + BW
preference


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

	Ericsson
	Rel-14 LTE comb-2 ZC sequence design
	Rel-14 LTE CGS sequences 
	
	

	Qualcomm
	Rel-14 LTE comb-2 ZC sequence design
	New CGS sequences of length 6,12(already agreed), 18, 24, 30.
	Pi/2 BPSK sequence design
	New CGS sequences

	Nokia/NSB
	ZC-based sequence design
	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 comb-2 ZC sequence design
	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
	ZC-based sequence design

	Spreadtrum
	Rel-14 LTE comb-2 ZC sequence design
	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
	ZC based sequence
	New CGS sequence shown in R1-1720623
	ZC based sequence
	New CGS sequence



[bookmark: _Toc499493460]Proposal: Further offline discussion is needed. 
5. DM-RS signalling & Port-Indication
[bookmark: _Toc499493461]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



Proposal: 
· 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: Same as endorsed R1-1720850 38.211 spec

[bookmark: _Toc499493462]Indication of potential co-scheduled ports in assigned CDM group
Agreement: in RAN1#90B
At least the following information is included in DCI as part of downlink DMRS port assignment:
· Scheduled downlink DMRS ports
· Potential presence of co-scheduled downlink DMRS CDM groups for rate matching
· FFS: Whether the presence of co-scheduled downlink DMRS port(s) within the assigned downlink DMRS CDM group is supported or not
· There are no dedicated bits for rate matching around DMRS CDM group(s)

	Regarding the DL DMRS port table construction 
· presence of co-scheduled downlink DMRS port(s) within the assigned downlink DMRS CDM group
· Alt. 1: is supported 
· Examples of such indications: SU/MU indication, sets of port indexes of co-scheduled ports, total number of scheduled ports
· Qualcomm, Ericsson, Panasonic, Samsung (for 1-symbol DMRS), Intel, Mitsubishi, Nokia/NSB
· Alt. 2: is not supported (only rate matching information is provided, similarly to UL)
· LGE, Spreadtrum, NTT DOCOMO, CATT, ZTE/Sanechips, Samsung (for 2-symbol DMRS), OPPO, Huawei/HiSilicon, Lenovo, Motorola, vivo



Proposal: Further offline discussion is needed.
5.1.1 [bookmark: _Toc499493463]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
· Alt.2: Do not agree
· 



Proposal: Not many companies have provided a reply. Further offline discussion is needed.
5.1.2 [bookmark: _Toc499493464]Port scheduling for SU-MIMO
	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)


[bookmark: _Toc499493465]Proposal: Not many companies have provided a reply. Further offline discussion is needed.
DMRS EPRE / PDSCH EPRE 
	· The PDSCH (PUSCH)/DMRS EPRE ratio 
· is defined per transmitted layer from UE perspective and is computed as

That is:
· 0 and -3 dB for DMRS config-1, when one and zero CDM group(s) have data respectively 
· 0, -3 and -4.77 dB for DMRS config-2, when one  two or two one or zero CDM group(s) have data respectively
· Qualcomm, Ericsson, Nokia/NSB, LGE, CATT, Huawei/HiSilicon



Proposal: 
[bookmark: _Hlk499501753]The PDSCH (PUSCH)/DMRS EPRE ratio is defined per transmitted layer from UE perspective and is computed as

That is:
· 0 and -3 dB for DMRS config-1, when one and zero CDM group(s) have data respectively 
· 0, -3 and -4.77 dB for DMRS config-2, when two or one or zero CDM group(s) have data respectively

[bookmark: _Toc499493466]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



[bookmark: _Toc499493467]Proposal: Not many companies have provided reply. Further offline discussion is needed.
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: Further offline discussion is needed.

[bookmark: _Toc499493468]Methods for DCI overhead reduction 

5.1.3 [bookmark: _Toc499493469]Introduction of RRC parameter for DMRS port table restriction

	Question 5 [1]
Do you see the need of introducing a new RRC parameter which enables DMRS port table restriction or subset selection for both DL and UL? If no, why not? If yes, in which scenarios? 
· Yes
· Ericsson, Intel, Nokia/NSB, Mediatek, NEC, Qualcomm, Mitsubishi, Lenovo, Motorola
· No
· Samsung, vivo, LGE, OPPO, Huawei/HiSilicon, CATT, ITL, Panasonic
· Depends on the DMRS port table outcome
· NTT DOCOMO, ZTE/Sanechips



[bookmark: _Toc499493470]Proposal: Further offline discussion is needed.
5.1.4 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



[bookmark: _Toc499493471]Proposal: Not many companies have provided a reply. Further offline discussion is needed.
5.1.5 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



[bookmark: _Toc499493472]
Proposal: Not many companies have provided a reply. Further offline discussion is needed. Companies have not provided views.
7 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.
8. [bookmark: _Toc499493473]
Appendix (Replies of 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).

	Company
	Views

	Ericsson
	In case 1+1 is used for PUSCH starting from the Xth symbol in the slot where X>1, then the additional DMRS can be placed in symbols 11,9,7,5 relative to the front loaded DMRS symbol and there is at least one and at most two PUSCH symbols after the additional DMRS except for PUSCH duration of 5 symbols or shorter in which case there is no additional DMRS. See Figure 3 in R1-1718448.
[bookmark: _Toc494356599][bookmark: _Toc494356680][bookmark: _Toc494368406][bookmark: _Toc494370567][bookmark: _Toc494391442][bookmark: _Toc494713965][bookmark: _Toc494737996][bookmark: _Toc494356681][bookmark: _Toc494368407][bookmark: _Toc494370568][bookmark: _Toc494391443][bookmark: _Toc494713966][bookmark: _Toc494737997]In case 1+1+1 is used for PUSCH starting from the Xth symbol in the slot where X>1, then the DMRS is mapped equally spaced in between the 1+1 patterns for 2 symbols. See Figure 4 in R1-1718448.
In case 1+1+1+1 is used for PUSCH starting from the Xth symbol in the slot where X>1, then the DMRS is mapped equally spaced with distance 3 symbols. See Figure 5 in R1-1718448.

	Spreadtrum
	For slot-based scheduling, if MIB configures the 1st DL DMRS symbol on the 3rd symbol of a slot
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	


For slot-based scheduling, if MIB configures the 1st DL DMRS symbol on the 4th symbol of a slot
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	


We think in designing DMRS pattern for slot-based scheduling, there is no need to explicitly specify the ending symbol of PUSCH, just as for DL there is no need to explicitly specify the starting symbol. CP-OFDM based PUSCH should be RE-level rate-matched around SRS, and DFT-s-OFDM based PUSCH should be symbol-level rate-matched around SRS, which is why we now presume the ending symbol of PUSCH is always the last symbol of a slot, while the actual mapping is subject to SRS configured as rate-matching resources.
In designing DMRS pattern for non-slot-based scheduling, i.e., 2, 4, and 7-symbol mini-slot, just reuse the same pattern as DL.


	ZTE, Sanechips
	When 1+1 is higher layer configured:  if PUSCH symbols are more than 4, 2 PUSCH symbols are left after additional DMRS. Or else, additional DMRS will not be transmitted.
When 1+1 +1 is higher layer configured:  if PUSCH symbols are not less than 7, three DMRS symbols are equally distributed within PUSCH. If PUSCH symbols are less than 7, maximum 1 additional DMRS is transmitted following 1+1 case.
When 1+1 +1 +1 is higher layer configured:  if PUSCH symbols are not less than 10, four DMRS symbols are equally distributed within PUSCH. If PUSCH symbols are less than 10, maximum 2 additional DMRS is transmitted following 1+1 +1case.
Note: PUSCH duration 7, 10 are from DL pattern.

	Qualcomm
	· [image: ]One 1-symbol additional DMRS can be configured on 5th, 7th, 9th, 11th symbol starting counting from the front-load DMRS. The one additional DMRS can be configured in the
· 11th symbol for a PUSCH spanning 12 symbols
· 9th symbol for a PUSCH spanning 10 to 11 symbols
· 7th symbol for a PUSCH spanning 8 to 9 symbols
· 5th symbol for a PUSCH spanning 5 to 7 symbols
[image: ]

· Two 1-symbol additional DMRS can be configured with the midamble symbol on the 4th, 5th, 6th symbol when the last DMRS symbol is configured the 7th, 9th, 11th symbol respectively, starting counting from the front-load DMRS.
[image: ]
· Three 1-symbol additional DMRS can be configured on the 4th, 7th, 10th for a PUSCH spanning 12 symbols, starting counting from the front-load DMRS.

		

	LGE
	[image: ]In case of 1+1, the additional DMRS can be placed in symbols 4, 7, 10 relative to the front-load DMRS symbol and there is at most two PUSCH symbols after the additional DMRS. 

[image: ]In case of 1+1+1, the additional DMRS can be placed in symbols (4,7), (5,9), (6,11) relative to the front-load DMRS symbol and there is at most one PUSCH symbols after the additional DMRS. 

[image: ]In case of 1+1+1+1, the additional DMRS can be placed in symbols (3,6,9), (4,8,11) relative to the front-load DMRS symbol and there is at most one PUSCH symbols after the additional DMRS. 


	Vivo
	For slot based scheduling PUSCH without a hop, when the first symbol of the front-load DMRS is located in the first OFDM symbol, same additional DMRS location as PDSCH is supported. If one or more additional DMRS position is later than scheduling data duration within a slot, the later additional DMRS will be dropped. If one or more additional DMRS position is ahead of the starting symbol of scheduling data or the 2nd symbol after front-loaded DMRS within a slot, additional DMRS will be dropped, too.

	CATT
	1+1, 1+1+1 and 2+2 patterns can be found in R1-1720186






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
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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 13: Initialization of the PN generator c(i) for each symbol carrying DMRS is as follows
o Coie =[(ns- 14+ 1+ 1) (2 nyp + 1)Jmod2?° - 2™ + 2 - nyp + ngerp
e Ifno scrambling ID is configured, then physical cell ID is used
e The value of ngcyp is 0, unless specified otherwise
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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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