	
3GPP TSG RAN WG1 Meeting #93							R1-1807691	
Busan, Korea, May 21st – 25th, 2018 

[bookmark: Source]Agenda item:	7.1.2.3.3
Source: 	Qualcomm
Title: 	Finalizing PDSCH/PUSCH’s DM-RS for NR Rel-15
[bookmark: DocumentFor][bookmark: _Ref479788178]Document for:	Discussion and Decision
[bookmark: _Toc499836829]DMRS power boosting for PDSCH/PUSCH scheduled by PDCCH with DCI format 1_0/0_0
ZTE, Sanechips, Qualcomm, Huawei, HiSilicon notice that it is the EPRE ratios for DCI format 1_0 and 0_1 are missing from 214. We add one of the submitted text proposals from ZTE, Sanechips below.

	4.1	Power allocation for downlink 
...



For downlink DM-RS associated with PDSCH, the UE may assume the ratio of PDSCH EPRE to DM-RS EPRE (1/[dB]) is given by Table 4.1-1 according to the number of DM-RS CDM groups without data as described in Subclause 5.1.6.2signalled by DCI [5, TS 38.212]. The DM-RS scaling factor  specified in subclause 7.4.1.1.2 of [4, TS 38.211] is given by .
Table 4.1-1: The ratio of PDSCH EPRE to DM-RS EPRE
	Number of DM-RS CDM groups without data
	DM-RS configuration type 1
	DM-RS configuration type 2

	1
	0 dB
	0 dB

	2
	-3 dB
	-3 dB

	3
	-
	-4.7710log10(3) dB



...
[bookmark: _Hlk505765561]5.1.6.2  DM-RS reception procedure
...
The UE is not expected to assume co-scheduled UE(s) with different DM-RS configuration with respect to the actual number of front-loaded DM-RS symbol(s), the number of additional DM-RS, the DM--RS symbol location, and DM-RS configuration type as described in Subclause 7.4.1.1 of [4, TS 38.211].
When receiving PDSCH scheduled by DCI format 1_1, Athe UE shall assume that the CDM groups indicated in the configured index from Tables 7.3.1.2.2-1, 7.3.1.2.2-2-4, 7.3.1.2.2-1-3, 7.3.1.2.2-1-4 of [5, TS. 38.212] contain potential co-scheduled downlink DM-RS and are not used for data transmission, where "1", "2" and "3" for the number of DM-RS CDM group(s) in Tables 7.3.1.2.2-1-1, 7.3.1.2.2-1-2, 7.3.1.2.2-1-3, 7.3.1.2.2-1-4 of [5, TS. 38.212] correspond to CDM group 0, {0,1}, {0,1,2}, respectively.
When receiving PDSCH scheduled by DCI format 1_0, the UE shall assume the number of DM-RS CDM groups without data is 1 which corresponds to CDM group 0 for the case of PDSCH with allocation duration of 2 symbols, and the UE shall assume that the number of DM-RS CDM groups without data is 2 which corresponds to CDM group {0,1} for all other cases.
...
6.2.2	UE DM-RS transmission procedure
...
For PUSCH scheduled by DCI format 0_1, Athe UE shall assume the DM-RS CDM groups indicated in Tables 7.3.1.1.2-6 to 7.3.1.1.2-23 of Subclause 7.3.1.1 of [5, TS38.212] are not used for data transmission, where "1", "2" and "3" for the number of DM-RS CDM group(s) correspond to CDM group 0, {0,1}, {0,1,2}, respectively.
For PUSCH scheduled by DCI format 0_0, the UE shall assume the number of DM-RS CDM groups without data is 1 which corresponds to CDM group 0 for the case of PUSCH with allocation duration of 2 or less OFDM symbols with transform precoding disabled, and the UE shall assume that the number of DM-RS CDM groups without data is 2 which corresponds to CDM group {0,1} for all other cases.



For uplink DM-RS with PUSCH, the UE may assume the ratio of PUSCH EPRE to DM-RS EPRE ([dB]) is given by Table 6.2.2-1 according to the number of DM-RS CDM groups without data as signalled by DCI [5, TS 38.212]. The DM-RS scaling factor  specified in subclause 6.4.1.1.3 of [4, TS 38.211] is given by .





	Company
	Views

	ZTE, Sanechips
	Support above TP

	Qualcomm
	Agree

	Spreadtrum
	Support the TP

	LG
	Support

	OPPO
	Support the TP except that the correction on 4.77dB seems unnecessary.

	DOCOMO
	Support, but we have the same view with OPPO. If change is needed, should we change “-3dB” to “10log10(1/2)” as well?

	Nokia/NSB
	Agree, and similar view with OPPO and DOCOMO

	Huawei, HiSilicon
	Agree with TP but correction on 4.77dB is unnecessary.

	Intel
	Agree with TP but not clear on the need to replace 3 and 4.77 with the corresponding log expressions

	Samsung
	O.K with TP but correction on 4.77dB is not needed

	Ericsson
	Agree with TP but correction on 4.77 dB is unneccessary



Proposal: Agree with the above TP without the correction of 4.77 dB to 10log10(3) dB.

Fallback DMRS of PUSCH type A with length <=7
It was pointed by ZTE, Sanechips that the PUSCH Type A for less than 7 needs to be updated, and propose the following TP.

	TP for Section 6.2.2 in 38.214:
6.2.2	UE DM-RS transmission procedure
When transmitted PUSCH is not scheduled by PDCCH format 0_1 with CRC scrambled by C-RNTI or CS-RNTI, the UE shall use single symbol front-loaded DM-RS of configuration type 1 on DM-RS port 0 and the remaining REs not used for DM-RS in the symbols are not used for any PUSCH transmission except for PUSCH with allocation duration of 2 or less OFDM symbols with transform precoding disabled, additional DM-RS can be transmitted according to the scheduling type and the PUSCH duration as specified in Table 6.4.1.1.3-3 of [4, TS38.211] for frequency hopping disabled and as specified in Table 6.4.1.1.3-6 of [4, TS38.211] for frequency hopping enabled, and
If frequency hopping is disabled:
-	For PUSCH with allocation duration of more than 7 symbols, tThe UE shall assume dmrs-AdditionalPosition=’pos2’ and up to two additional DM-RS can be transmitted according to PUSCH duration., or
-	For PUSCH with allocation duration of 7 symbols with mapping type B, the UE shall assume dmrs-AdditionalPosition=’pos1’ and one additional DM-RS can be transmitted 
-	For PUSCH with allocation duration of less than 7 symbols with mapping type B, the UE shall assume dmrs-AdditionalPosition=’pos0’ and not transmit additional DM-RS.
If frequency hopping is enabled:
-	The UE shall assume dmrs-AdditionalPosition=’pos1’ and up to one additional DM-RS can be transmitted according to PUSCH duration.
…





	Company
	Views

	ZTE, Sanechips
	Support above TP

	Qualcomm
	Agree

	Spreadtrum
	Support the TP

	LG
	Support

	OPPO
	Support the TP.

	DOCOMO
	Support

	Nokia/NSB
	Support 

	Huawei, HiSilicon
	Agree

	Intel 
	Support

	Samsung
	Agree

	Ericsson
	Agree



Proposal: Agree with the above TP 

DMRS for PUSCH with frequency hopping with l0=3
Huawei, HiSilicon observed that the DMRS pattern for PUSCH with frequency hopping and l0=3 is not aligned with the agreement:
	Agreement:
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:
· 5th symbol with respect to the front-load DMRS in each hop for a hop duration more than 4 symbols (otherwise no additional DMRS)
For CP-OFDM PUSCH with a hop the same DMRS locations as DFT-S-OFDM PUSCH with a hop are supported.
For the PUSCH with a hop, when one-symbol front-load DMRS is configured in the third or fourth symbol of the 1st hop, the one one-symbol additional DMRS can be configured in 
· 5th symbol with respect to the front-load DMRS in each hop if it is part of the hop (otherwise no additional DMRS)




	Text proposals for TS 38.211 Section 6.4.1.1.3 
6.4.1.1.3	Precoding and mapping to physical resources 
------Unchanged parts are omitted------


The time-domain index  and the supported antenna ports  are given by Tables 6.4.1.1.3-3 through 6.4.1.1.3-6:
-	if the higher-layer parameter maxLength in DMRS-UplinkConfig is equal to 1 and frequency hopping is disabled, the tables shall be used according to single-symbol DM-RS
-	if the higher-layer parameter maxLength in DMRS-UplinkConfig is equal to 2 and frequency hopping is disabled, the associated DCI determines whether single-symbol or double-symbol DM-RS shall be used
-	if the higher-layer parameter dmrs-AdditionalPosition is equal to or more than 1 and frequency hopping is enabled according to clause 7.3.1.1.2 in [5, TS 38.212], Table 6.4.1.1.3-6 shall be used assuming dmrs-AdditionalPosition is 1 for each hop. If [image: ], dmrs-AdditionalPosition is assumed to be 0.
------Unchanged parts are omitted------

Table 6.4.1.1.3-6: PUSCH DM-RS positions  for single-symbol DM-RS and frequency hopping enabled.
	Duration in symbols for each hop
	
DM-RS positions 

	
	PUSCH mapping type A
	PUSCH mapping type B

	
	dmrs-AdditionalPosition

(=2)
	dmrs-AdditionalPosition

(=3)
	dmrs-AdditionalPosition

	
	0
	1
	0
	1
	0
	1

	
	First
hop
	Second
hop
	First 
hop
	Second
hop
	First
hop
	Second
hop
	First
hop
	Second
hop
	First
hop
	Second
hop
	First
hop
	Second
hop

	≤3
	-
	-
	-
	-
	-
	-
	-
	-
	[image: ]
	0
	[image: ]
	0

	4
	[image: ]
	0
	[image: ]
	0
	[image: ]
	0
	[image: ]
	0
	[image: ]
	0
	[image: ]
	0

	5, 6
	[image: ]
	0
	[image: ]
	0, 4
	[image: ]
	0
	[image: ]
	0, 4
	[image: ]
	0
	[image: ], [image: ]
	0, 4

	7
	[image: ]
	0
	[image: ], [image: ]
	0, 4
	[image: ]
	0
	[image: ]
	0, 4
	[image: ]
	0
	[image: ], [image: ]
	0, 4






	Company
	Views

	Huawei, HiSilicon
	Support above TP.

	Qualcomm
	Support

	ZTE
	We could say: 
If [image: ], dmrs-AdditionalPosition is assumed to be 0 for the first hop

	LG
	Support 

	OPPO
	Support

	DOCOMO
	Support

	Nokia/NSB
	Support

	Intel
	Support

	Samsung
	Support

	Ericsson
	Support



Proposal: Agree with the above TP 


PDSCH DMRS configuration by DCI format and not by RNTI
Nokia, NSB makes the following proposal and associated TP:
	Proposal :Define procedure of DMRS configuration not by RNTI but by DCI format.
· For PDSCH scheduled by PDCCH format 1_0 default DM-RS configuration is applied regardless what RNTI is scrambled into CRC. 
· Adopt the proposed text below.



	=========================== Text Proposal for TS38.214   ==============================
5.1.6.2	DM-RS reception procedure
When receiving PDSCH scheduled by PDCCH with CRC scrambled by SI-RNTI, RA-RNTI, P-RNTI or TC-RNTI, or receiving PDSCH scheduling DCI format 1_0 by PDCCH with CRC scrambled by C-RNTI or CS-RNTI, or receiving PDSCH before dedicated higher layer configuration of any of the parameters dmrs-AdditionalPosition, maxLengthDL-DMRS-max-len and dmrs-Type, the UE shall assume that the PDSCH is not present in any symbol carrying DM-RS except for PDSCH with allocation duration of 2 symbols with PDSCH mapping type B (described in subclause 7.4.1.1.2 of [4, TS 38.211]), and a single symbol front-loaded DM-RS of configuration type 1 on DM-RS port 1000 is transmitted, and that all the remaining orthogonal antenna ports are not associated with transmission of PDSCH to another UE and in addition
< Unchanged parts are omitted >

================================= End of Text Proposal ===============================



	Company
	Views

	Nokia, NSB
	Support above proposal

	Spreadtrum
	Support the proposal and the TP.

	ZTE
	Support

	Samsung
	Support

	Ericsson
	Support Nokias proposal



Proposal: Agree with the above TP 


Editorial typos in Section 5.1.6.2 of TS 38.214
Huawei, HiSilicon identifies the following typos:

In Section 5.1.6.2 of the latest TS 38.214, there are some editorial typos that should be corrected:
· For the paragraph of DMRS signaled by DCI 1_0, the “or” is missed before “receiving PDSCH before dedicated higher layer configuration of any of the parameters dmrs-AdditionalPosition, maxLength and dmrs-Type…”
· Wrong table indices when citing DMRS port indication tables of 38.212, i.e., “…Tables 7.3.1.2.2-1, 7.3.1.2.2-2-4, 7.3.1.2.2-1-3, 7.3.1.2.2-1-4 of [5, TS. 38.212]…” and “…Tables 7.3.1.2.2-1-1, 7.3.1.2.2-1-2, 7.3.1.2.2-1-3, 7.3.1.2.2-1-4 of [5, TS. 38.212]…” should be “Tables 7.3.1.2.2-1, 7.3.1.2.2-2, 7.3.1.2.2-3, 7.3.1.2.2-4”.
	Text proposals for TS 38.214 Section 5.1.6.2
------Unchanged parts are omitted------
5.1.6.2	DM-RS reception procedure
When receiving PDSCH scheduled by PDCCH with CRC scrambled by SI-RNTI, RA-RNTI, P-RNTI or TC-RNTI, or receiving PDSCH scheduling DCI format 1_0 by PDCCH with CRC scrambled by C-RNTI or CS-RNTI, or receiving PDSCH before dedicated higher layer configuration of any of the parameters dmrs-AdditionalPosition, maxLength and dmrs-Type, the UE shall assume that the PDSCH is not present in any symbol carrying DM-RS except for PDSCH with allocation duration of 2 symbols with PDSCH mapping type B (described in subclause 7.4.1.1.2 of [4, TS 38.211]), and a single symbol front-loaded DM-RS of configuration type 1 on DM-RS port 1000 is transmitted, and that all the remaining orthogonal antenna ports are not associated with transmission of PDSCH to another UE and in addition
------Unchanged parts are omitted------
A UE shall assume that the CDM groups indicated in the configured index from Tables 7.3.1.2.2-1, 7.3.1.2.2-2-4, 7.3.1.2.2-1-3, 7.3.1.2.2-1-4 of [5, TS. 38.212] contain potential co-scheduled downlink DM-RS and are not used for data transmission, where “1”, “2” and “3” for the number of DM-RS CDM group(s) in Tables 7.3.1.2.2-1-1, 7.3.1.2.2-1-2, 7.3.1.2.2-1-3, 7.3.1.2.2-1-4 of [5, TS. 38.212] correspond to CDM group 0, {0,1}, {0,1,2}, respectively.
------Unchanged parts are omitted------



	Company
	Views

	Huawei, HiSilicon
	Support above TP

	Qualcomm
	Support

	Spreadtrum
	Support the TP

	ZTE
	Support

	LG
	Support

	OPPO
	Support

	DOCOMO
	Support

	Nokia/NSB
	support

	Samsung
	support



Proposal: Agree with above TP




Typo 6.4.1.1 3 in Precoding and mapping to physical resources
OPPO identifies the following typos in Section 6.4.1.1.3:

	/************************* Start of Text Proposal for 38.211 ************************/
[bookmark: _Toc500952682]6.4.1.1.3	Precoding and mapping to physical resources


The time-domain index  and the supported antenna ports  are given by Tables 6.4.1.1.3-3 through 6.4.1.1.3-6:
-	if the higher-layer parameter maxLength in DMRS-UplinkConfig is equal to 1 and frequency hopping is disabled, the tables shall be used according to single-symbol DM-RS
-	if the higher-layer parameter maxLength in DMRS-UplinkConfig is equal to 2 and frequency hopping is disabled, the associated DCI determines whether single-symbol or double-symbol DM-RS shall be used
-	if the higher-layer parameter dmrs-AdditionalPosition is equal to or more than 1 and frequency hopping is enabled according to clause 7.3.1.1.2 in [54, TS 38.212], Table 6.4.1.1.3-6 shall be used assuming dmrs-AdditionalPosition is 1 for each hop. If [image: ], dmrs-AdditionalPosition is assumed to be 0.
/******************************* omitted part *******************************/
Table 6.4.1.1.3-5: PUSCH DM-RS time index [image: ].
	DM-RS duration
	[image: ]
	Supported antenna ports [image: ][image: ]

	
	
	Configuration type 1
	Configuration type 2

	single-symbol DM-RS
	0
	0 – 3
	0 – 5

	double-symbol DM-RS
	0, 1
	0 – 7
	0 – 11



/************************** End of Text Proposal for 38.211*************************/




	Company
	Views

	OPPO
	Support above TP

	Qualcomm
	Support

	Spreadtrum
	Support the TP.

	ZTE
	Support

	LG
	Support

	DOCOMO
	Support

	Nokia/NSB
	Support

	Huawei, HiSilicon
	Support

	Intel
	Support

	Samsung
	Support


Proposal: Agree above TP


DMRS sequence hopping for CP-OFDM for PUSCH
Nokia, NSB makes the following proposal:
	Proposal: Allow nSCID to be {0 or 1} regardless of configuring multiple sequences. And, adopt the text proposal below.



	=============================== Text Proposal for TS38.211 ===============================

[bookmark: _Toc510519347][bookmark: _Toc500952731]6.4.1.1	Demodulation reference signal for PUSCH
[bookmark: _Toc510519348]6.4.1.1.1	Sequence generation
6.4.1.1.1.1	Sequence generation when transform precoding is disabled

If transform precoding for PUSCH is not enabled, the sequence  shall be generated according to

.

where the pseudo-random sequence  is defined in clause 5.2.1. The pseudo-random sequence generator shall be initialized with




where  is the OFDM symbol number within the slot,  is the slot number within a frame, and



-	 and  is are given by the higher-layer parameters scramblingID0 and scramblingID1, respectively, in the DMRS-UplinkConfig IEUL-DMRS-Scrambling-ID if provided and the PUSCH is scheduled by DCI format 0_1 not a msg3 PUSCH according to clause 8.3 in [5, TS 38.213];.


-	 and  is given by the higher-layer parameter scramblingID0 in the DMRS-UplinkConfig IE if provided and the PUSCH is scheduled by DCI format 0_0 with the CRC scrambled by C-RNTI;


-	 and  otherwise.

 is indicated by the DMRS sequence initialization field in the DCI Format 0_1 in 3GPP TS 38.212 [X] associated with the PUSCH transmission.

< Unchanged parts are omitted >
[bookmark: _Toc510519398]7.4.1.1	Demodulation reference signals for PDSCH
[bookmark: _Toc510519399]7.4.1.1.1	Sequence generation
The UE shall assume the sequence [image: ] is defined by
[image: ].
where the pseudo-random sequence [image: ] is defined in clause 5.2.1. The pseudo-random sequence generator shall be initialized with
[image: ][image: ]
where [image: ] is the OFDM symbol number within the slot, [image: ] is the slot number within a frame, and

-	[image: ] and [image: ] is are given by the higher-layer parameters scramblingID0 and scramblingID1, respectively, in the DMRS-DownlinkConfig IEDL-DMRS-Scrambling-ID if provided and the PDSCH is scheduled by PDCCH using DCI format 1_1 with the CRC scrambled by C-RNTI or CS-RNTI;

-	[image: ] and  is given by the higher-layer parameter scramblingID0 in the DMRS-DownlinkConfig IE if provided and the PDSCH is scheduled by PDCCH using DCI format 1_0 with the CRC scrambled by C-RNTI or CS-RNTI;
-	[image: ] and [image: ] otherwise

 is indicated by the DMRS sequence initialization field in the DCI Format 1_1 in 3GPP TS 38.212 [X] associated with the PDSCH transmission.

================================= End of Text proposal  ===============================



	Company
	Views

	Nokia, NSB
	Support above proposal and TP

	ZTE
	Agree with QC

	LG
	Support Nokia’s proposal

	Ericsson
	Do not support, no benefit shown



[QC] A few companies replied the following in Question 11.3 and 11.4:

	Spreadtrum
	We think this issue to related to 1.7 proposed by Nokia.

	ZTE
	Support. It is better to merge the TP from Nokia

	LG
	Support Nokia’s proposal in 1.7

	Nokia
	Do not support, see proposal in 1.7




Proposal: No consensus yet. Please discuss further offline. 

Brackets in the PDSCH/PUSCH DMRS Table locations for DL/UL
There are a set of brackets in the DMRS tables which need to be decided this meeting.

	Proposal:
For PDSCH mapping type A with 8 symbols duration 
· Alt. 1: do not support the values in bracket.
· Alt. 2: support the value in the bracket (additional DMRS in symbol 7 is supported)
For PUSCH mapping type B with 5 symbols duration, 
· Alt. 1: do not support the values in bracket.
· Alt. 2: support the value in the bracket (additional DMRS in symbol 4 is supported)




	Company
	Views

	Huawei, HiSilicon
	Alt. 2

	vivo
	Alt.1 

	Ericsson
	Alt. 2

	Qualcomm
	Alt. 1

	Samsung
	Alt. 2

	NTT DOCOMO
	Alt. 2

	Nokia, NSB
	Alt. 2

	Mitsubishi
	Alt. 2

	ZTE
	Alt.1

	LG
	Alt. 2



Proposal: No consensus yet on this topic. Discuss further offline.

DMRS port groups 
Ericsson, Qualcomm, Samsung, Spreadtrum propose to remove DMRS port group from the Rel-15 specification.

	Remove DMRS port groups for PDSCH from at least Rel-15 RAN1 specs (38.211,38.212,38.213,38.214) 



	Company
	Views

	Ericsson
	Support

	Samsung
	Support

	Spreadtrum
	Support

	Qualcomm
	We support the above, or alternatively say that the UE in Rel-15 assumes that the two QCL groups are QCLed with respect to all parameters. Note that we already added a similar statement for the ports in a CSIRS resource (even though it was also agreed in this case also that the ports of a CSIRS resource may not be QCLed; due to the deprioritization this feature was also eventually not implemented). 

	ZTE
	Don’t support. The proposal will introduce a lot of standard effort and long discussion. We can accept to add a statement to limit using two DMRS groups in Rel-15.

	Nokia/NSB
	Support

	Huawei, HiSilicon
	Not support. We spend so much efforts to discuss and agreed on this issue. We also need to consider the forward compatibility.

	Intel
	Support the removal from Rel. 15 spec



· CATT(6284) makes the following proposals:

	Proposal 1: The DMRS ports within a CDM group are included in the same DMRS group.
Proposal 2: The DMRS groups can be configured with the following values for the case DL-DMRS-config-type=1 and 2 respectively:
· DL-DMRS-config-type=1
· Dmrs-group1={CDM group 0}, {CDM group 1},{CDM group 0,1} or {}
· Dmrs-group2={CDM group 0}, {CDM group 1},{CDM group 0,1} or {}
· DL-DMRS-config-type=2
· Dmrs-group1={CDM group 0}, {CDM group 1}, {CDM group 2}, {CDM group 0,1}, {CDM group 0,2}, {CDM group 1,2}, {CDM group 0,1,2} or {}
· Dmrs-group2={CDM group 0}, {CDM group 1}, {CDM group 2}, {CDM group 0,1}, {CDM group 0,2}, {CDM group 1,2}, {CDM group 0,1,2} or {}



	Company
	Views

	Qualcomm
	Do not support

	ZTE
	Can be discussed in Rel-16

	Nokia/NSB
	Not support

	Huawei, HiSilicon
	Support CATT’s proposal

	Intel
	Do not support

	Ericsson
	Do not support



Proposal: No consensus. Please discuss further 

High PAPR in CP-OFDM DMRS
Spreadtrum proposes for DL and UL respectively the following:

	[bookmark: _Hlk514315355]Proposal 1: Adopt one of the following solutions to resolve the high PAPR issue:
· Alt.1 Change the DMRS port scheduling table port 1000+1002 (DL) and 0+2 (UL) to 1000+1003 and 0+3, respectively.
· Alt.2 Revise the DMRS sequence mapping to be resource-specific.

Proposal 2: Adopt one of the following solutions to resolve power imbalance issue for UL
· Alt.1 Scheduling restriction is applied on some TPMI and DMRS ports combinations.
· Alt.2 Reversing TD-OCC code across CDM groups for each DMRS port




	Company
	Views

	Spreadtrum
	Support above proposals
For Proposal 1, the concern is also for UL, where frequency selective precoding is not applicable. There is no way that UE can solve this by implementation. If it is not agreeable, we think that scheduling port {0,2} should be restricted for UL.
For Alt.1 in Proposal 2 (if agreeable), the following scheduling restrictions can be considered.
	Number of Tx
	TRI
	TPMI defined in 211
	DMRS ports defined in 212

	2
	2
	1,2
	Type 1: {0,4}, {2,6}

	4
	2
	14,15,16,17,18,19,20,21
	Type 1: {0,4}, {2,6}

	
	3
	3,4,5,6
	Type 1: {0,1,4}, {2,3,6}
Type 2: {0,1,6}, {2,3,8}

	
	4
	3,4
	Type 1: {0,1,4,5}, {2,3,6,7}, {0,2,4,6}
Type 2: {0,1,6,7}, {2,3,8,9}, {4,5,10,11}




	Qualcomm
	On Proposal 1: As we said before, we acknowledge that there may be some constant & wideband precoders that may result to higher PAPR, but the gNB may apply PRG-level precoder cycling, small delay CCD, frequency selective closed loop precoding, even a small frequency-domain shift in one of the two ports; all of these transparently to the UE, to avoid increasing the PAPR in these special scenarios. For this reason, we do not agree to change the DMRS scrambling now as it has been agreed several meetings ago, and this issue was discussed already.
On Proposal 2: We also acknowledge that there is an issue of a couple TPMIs since they result to 0 power for DMRS. We support Alt. 1, since, even if gNB tries to schedule the UE with these TPMIs, PUSCH will fail since there is no DMRS transmitted for the 2nd port. However, we do not support Alt. 2 since it was also discussed before, and it was considered an optimization, and at this stage of the design has hardware implications. 

	ZTE
	Agree with Qualcomm for proposal 1 since it can be implementation issue. 
For proposal 2, offline discussion is needed.

	Nokia/NSB
	For proposal 1: support alt 1
For Proposal 2, need discussion. 

	Huawei, HiSilicon
	Not agree with the both proposals, which already discussed many times already.
For proposal 1, no problem on the sequence for DMRS in the current spec.  
For Proposal 2, For DL, with PRG level precoding as pointed out before, the power imbalance issue can be addressed by implementation. 
For UL transmission, if with CP-OFDM, actually only very small number of cases may be impacted by power imbalance. On one hand, PAPR is not so critical in CP-OFDM cases. On the other hand, with data scheduled in the same symbols, the impact will be minor. So, we do not think it is necessary to introduce the proposed enhancements to address it.
For UL, if with DFT-S-OFDM, since only rank=1 can be used for each user, there is no power imbalance issues with both time domain OCC and frequency domain OCC (each port for a user is already defined with power balanced in 38.211).

	Intel
	Do not support both proposals at this late stage. 
On Proposal 1: For DL - agree with Qualcomm that it can be handled in a spec transparent manner if PARP is indeed an issue. For UL - gNB can avoid scheduling port (0, 2) i.e., across CDM groups. We prefer to not address this in current spec and revisit in Rel. 16 if necessary.
On Proposal 2: This issue was deemed as an enhancement by majority companies and not agreed/addressed in past meetings. At this late stage in Rel. 15 spec, we cannot support this proposal since this has hardware implications. It can be further discussed in Rel. 16.

	Samsung
	This is an optimization issue and we already discussed this many times. We do not spend time on this issue since this is the last NR Phase-1 meeting.

	Ericsson
	Support Proposal 1 and 2, with preference for Alt1. And Alt.2 respectively. Question to Huawei, what do you mean by “no problem ..in current spec”, didn’t you manage to identify a problem?



Proposal : No consensus based on above views. Please discuss further if needed. 

DCI size issue because DMRS table sizes may be different for mapping type A and B 
Currently, independent higher layer DMRS configurations are for PDSCH mapping type A and B as shown in the current 38.331.
PDSCH-Config ::= 						SEQUENCE {
	dataScramblingIdentityPDSCH				INTEGER (0..1007)											  OPTIONAL,
	dmrs-DownlinkForPDSCH-MappingTypeA		SetupRelease { DMRS-DownlinkConfig } OPTIONAL,	-- Need M
	dmrs-DownlinkForPDSCH-MappingTypeB		SetupRelease { DMRS-DownlinkConfig } 	OPTIONAL,	-- Need M

DMRS-DownlinkConfig ::=				SEQUENCE {
	dmrs-Type	ENUMERATED {type2}		OPTIONAL,	-- Need R
	dmrs-AdditionalPosition	ENUMERATED {pos0, pos1, pos3}	OPTIONAL,	-- Need R
	dmrs-group1		BIT STRING (SIZE (12))		OPTIONAL,	-- Need R
	dmrs-group2	BIT STRING (SIZE (12))		OPTIONAL,	-- Need R
	maxLength	ENUMERATED {len2}			OPTIONAL, 	-- Need R
	scramblingID0			INTEGER (0..65535)	OPTIONAL, 	-- Need S
	scramblingID1		          INTEGER (0..65535)	OPTIONAL, 	-- Need S
	phaseTrackingRS	SetupRelease { PTRS-DownlinkConfig }OPTIONAL,	-- Need M
	...
}
After the higher layer DMRS parameters are configured, N bits ‘Antenna port(s)’ field in DCI format 1_1 are used for DMRS port indication where N is dependent with higher parameters dmrs-Type and maxLength. As described in current 38.212, N can be 4, 5, or 6.
However, since the current PDSCH mapping type is indicated by DCI field ‘Time domain resource assignment’, DCI payload size for format 1_1 may dynamically vary with the change of PDSCH mapping type. Consequently, there may be two payload sizes of 1_1 which need to be blindly detected in one slot. The increasing of UE complexity is obviously unacceptable.  
To solve this issue, we propose

	Proposal 1: If different higher layer DMRS configurations of mapping type A and type B lead to different DCI payload sizes, zeros should be appended in the smaller DCI until the payload size is equal to the larger one




	Company
	Views

	ZTE
	Support

	Qualcomm
	This will be discussed in DCI control session also. It is more related to DCI sizes and how to ensure that the DCI sizes are consistent, so the delegates in this session are more appropriate for addressing this issue.



Replace 4.77 and 7.78 dB with 10log10(3) and 10log10(6) in 38.214
ZTE, Sanechips (R1-1805832) proposes:
	Proposal: Change 4.77 dB and 7.78dB to 10log10(3) and 10log10(6) respectively in 38.214



	Company
	Views

	ZTE, Sanechips
	Support above proposal. 
3dB can also be changed to 10log10(2) as Spreadtrum pointed out

	Qualcomm
	OK

	Spreadtrum
	Should we change 3dB to 10log10(2) as well?

	OPPO
	If change is needed, we should also change 3dB to 10log10(2).

	DOCOMO
	If change is needed, should we change “3dB” to “10log10(2)” as well?

	Huawei, HiSilicon
	Not necessary

	Intel
	Not clear why this is necessary

	Samsung
	Not necessary



Proposal: No consensus that this is an essential change. Discuss further offline if needed.

On the bit field in DCI 0_1
Two comments on 38.212 from Ericsson:
1) Field size should be 0 bits if no scrambling ids have been configured by RRC (even for transform precoding disabled)
2) 7.4.1.1.1 should be 6.4.1.1.1.1

	<<<<<<Text proposal for TS 38.212>>>>>>>>:
[bookmark: _Toc510716825]7.3.1.1.2	Format 0_1
DCI format 0_1 is used for the scheduling of PUSCH in one cell. 
[unchanged text omitted] 

-	DMRS sequence initialization – 0 bit if the higher layer parameter transformPrecoder=enabled or 0 bit if scramblingID0 and scramblingID1 has not been configured and transformPrecoder=disabled or 1 bit if the higher layer parameter transformPrecoder=disabled and scramblingID0 and scramblingID1 has been configured for  selection defined in Subclause 7.4.1.1.1 6.4.1.1.1.1 of [4, TS 38.211].




	Company
	Views

	Ericsson
	Support above TP

	Qualcomm
	Support

	Spreadtrum
	We think this issue to related to 1.7 proposed by Nokia.

	ZTE
	Support. It is better to merge the TP from Nokia

	LG
	Support Nokia’s proposal in 1.7

	Nokia
	Do not support, see proposal in 1.7



On the bit field in DCI 1_1
One comment on 38.212 from Ericsson:
1) Field size should be 0 bits if no scrambling ids have been configured by RRC 

	<<<<<<Text proposal for TS 38.212>>>>>>>>:
7.3.1.2.2	Format 1_1
DCI format 1_1 is used for the scheduling of PDSCH in one cell. 
[unchanged text omitted] 

-   DMRS sequence initialization – 0 bit if scramblingID0 and scramblingID1 has not been configured or 1 bit if scramblingID0 and scramblingID1 has been configured for  selection defined in Subclause 7.4.1.1.1 of [4, TS 38.211].




	Company
	Views

	Ericsson
	Support above TP

	Qualcomm
	Support

	Nokia/NSB
	Not support, same as 1.10.3


[bookmark: _GoBack]
DMRS sequence hopping for CP-OFDM for PUSCH
NTT DOCOMO makes the following comment and proposal: In the last RAN1 meeting, following agreement was made. It was because the symbol-level DMRS sequence hopping cannot maintain the orthogonality of TD-OCC for the case of double symbol DMRS. However, the same problem happens for the case of CP-OFDM, and the following agreements does not cover the case of CP-OFDM. 
	Agreement
· For DFT-s-OFDM based PUSCH transmission, if group hopping or sequence hopping is used, the sequence of the second DMRS symbol follows the first symbol for each pair of adjacent DMRS symbols.


Hence, we propose the following.
Proposal:For double-symbol DMRS of PUSCH transmission with CP-OFDM, the sequence of the second DMRS symbol is determined by that of the first DMRS symbol for each pair of adjacent DMRS symbols.

	Company
	Views

	NTT DOCOMO
	Support

	Qualcomm
	For CP-OFDM this problem does not exist because the sequence is resource specific. For DFT-S-OFDM the sequence depends on the allocation, so we couldn’t guarantee orthogonality of MU users if their allocations was different. Such change is not needed for CP-OFDM, so we don’t support this proposal.

	Spreadtrum
	Agree with QC.

	ZTE
	Agree with QC

	LG
	Agree with QC

	OPPO
	Agree with QC

	Nokia/NSB
	For CP-OFDM, the sequence is UE-specific, and if not agreed, the same sequence should be used for all UEs CDMed with TD-OCC. Need clarification.

	Huawei, HiSilicon
	Similar view with QC, not needed for CP-OFDM

	Samsung
	Agree with QC

	Ericsson
	Agree with QC view



Proposal 6: No consensus whether this is necessary. No spec change related to this.
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