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1. [bookmark: _Hlk511310878][bookmark: _Toc499836829]Mismatch in lengths of DFT-S sequence in 38.211
· Huawei, HiSilicon (3705) make the following observation:





In Section 5.2.2, the low-PAPR sequence is generated with length of , where for DMRS, i.e., length of 6 per RB. However, in Section 6.4.1.1.1.2, the length of the reference-signal sequence  is , where  is the “scheduled bandwidth for uplink transmission, expressed as a number of subcarriers”, i.e., 12 for each RB. Therefore, the length of the DMRS sequence in Section 5.2.2 and Section 6.4.1.1.1.2 are mismatched which should be corrected. The original descriptions in current TS 38.211 are shown as below.

	Current descriptions in TS 38.211
5.2.2	Low-PAPR sequence generation



The low-PAPR sequence  is defined by a cyclic shift  of a base sequence  according to 





where  is the length of the sequence . Multiple sequences are defined from a single base sequence through different values of  and . 
6.4.1.1.1.2	Sequence generation when transform precoding is enabled

If transform precoding for PUSCH is enabled, the reference-signal sequence  shall be generated according to





where  is given by clause 5.2.2 with and  for a PUSCH transmission dynamically scheduled by DCI.


Therefore, the following text proposal should be captured to correct the length of DMRS sequence for DFT-S-OFDM.
	Text proposals for TS 38.211 Section 6.4.1.1.1.2
------Unchanged parts are omitted------
6.4.1.1.1.2	Sequence generation when transform precoding is enabled

If transform precoding for PUSCH is enabled, the reference-signal sequence  shall be generated according to






where  is given by clause 5.2.2 with and  for a PUSCH transmission dynamically scheduled by DCI.
------Unchanged parts are omitted------



	Company
	Views

	Huawei, HiSilicon
	Agree with TP

	Qualcomm
	Agree with TP

	Intel
	Agree with TP

	ZTE,Sanechips
	Agree with TP

	Ericsson
	Agree with TP

	Spreadtrum
	Agree with TP

	vivo
	Agree with TP

	Samsung
	Agree with TP

	OPPO
	Agree with TP

	MTK
	support

	CATT
	Agree with TP



Proposal: Agree with the above TP.
2. Typo correction in sequence generation of DMRS for PDSCH
· Huawei, HiSilicon (3705) make the following observation:


In Section 7.4.1.1.1 of the latest TS 38.211 [1], there is a typo in sequence generation of DMRS for PDSCH, where  has been missed. According to the following agreement achieved in #91 meeting,  should be updated in the equation. 

	[bookmark: _Hlk499654433]Agreement: 
For CP-OFDM DL/UL DMRS sequence initialization, 
· the sequence initialization values should be different for all OFDM symbols within a frame (10ms) and at least the following parameters are used:
· Dynamically signalled  (with value 0 or 1) which is associated with choosing one of the two UE specifically configured scrambling IDs. 
· slot index and OFDM symbol index within a slot (



To correct this typo, the following TP should be captured.
	[bookmark: _Toc500952734]Text proposals for TS 38.211 Section 7.4.1.1.1
------Unchanged parts are omitted------
[bookmark: _Toc500952733]7.4.1.1	Demodulation reference signals for PDSCH
7.4.1.1.1	Sequence generation

The UE shall assume the sequence  is defined by

.

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 given by the higher-layer parameter DL-DMRS-Scrambling-ID if provided and the PDSCH is scheduled by PDCCH with CRC scrambled by C-RNTI or CS-RNTI


-	 and  otherwise
------Unchanged parts are omitted------



	Company
	Views

	Huawei, HiSilicon
	Agree with TP

	Qualcomm
	Agree with TP

	Nokia, NSB
	Agree with TP

	Intel
	Agree with TP

	ZTE,Sanechips
	Agree with TP

	Ericsson
	Agree with TP

	Spreadtrum
	Agree with TP. Should 14 be changed to N_symb^slot just as UL did?

	vivo
	Agree with TP

	Samsung
	Agree with Spreadtrum

	OPPO
	Agree with TP

	MTK
	Support to change 14 to N_symb^slot as Spreadtrum mentioned 

	LG
	Agree with TP

	CATT
	Agree with TP




Proposal: Agree with the above TP and change 14 to .

3. Scrambling for DCI format 1_0
· ZTE, Sanechips (3911) noted that the following agreement has not been captured in the specification:
	Agreement:
For PDSCH scheduled by PDCCH format 1_0 with CRC scrambled by C-RNTI, or PUSCH scheduled by PDCCH format 0_0 with CRC scrambled by C-RNTI, the following DMRS port is used
· For downlink, DMRS port 1000 is used
· For uplink, DMRS port 0000 is used
· With no data FDMed unless it is 2-symbol PDSCH Type B
· FFS: For the case of data FDMed for uplink, for the case of other RNTIs




ZTE, Sanechips (3911), Lenovo, Motorola (4198) suggests to extend this agreement for PDSCH scheduled by PDCCH format 1_0 scrambled by CS-RNTI also.
	TP: for 38.214 Section 5.1.6.2
------Unchanged parts are omitted------

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, DL-DMRS-max-len and dmrs-Type, 

------Unchanged parts are omitted------

When receiving PDSCH scheduleding DCI format 1_1 by PDCCH with CRC scrambled by C-RNTI or CS-RNTI,
-	the UE may be configured with the higher layer parameter dmrs-Type, and the configured DM-RS configuration type is used for receiving PDSCH in as defined in Subclause 7.4.1.1 of [4, TS 38.211].

------Unchanged parts are omitted------




	Company
	Views

	ZTE, Sanechips
	Agree with TP

	Qualcomm
	Ok with TP

	Ericsson
	Ok, but the title of this section is misleading, this is not about DMRS pattern, it is about when FDM multiplexing of DMRS and PDSCH/PUSCH is used/not used

	Spreadtrum
	Agree with the TP.

	vivo
	Agree with the TP

	OPPO
	Agree with TP

	MTK
	Support

	LG
	Support

	CATT
	Agree with TP



Proposal: Agree with the TP
4. Usage of n_SCID for CP-OFDM
· 

Nokia/NSB(5109) points out the UE should be allowed to be configured with the same for each , by just allowing nSCID to be {0 or 1} without configuring multiple sequence, we can simply utilize the multiple DMRS ports for common use cases. 
· 
Similar comment appears in Huawei/HiSilicon(3705): “For the dynamic indicated scrambling IDs, i.e., , it can be {0,1} no matter that the higher layer ID, i.e., UL-DMRS-Scrambling-ID and DL-DMRS-Scrambling-ID, is configured or not.”

	Text Proposal for TS38.211 Section 6.4.1.1.1.1 
[bookmark: _Toc500952731]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 , where , is given by the higher-layer parameter UL-DMRS-Scrambling-ID if provided and the PUSCH is scheduled by DCI format 0_1not a msg3 PUSCH according to clause 8.3 in [5, TS 38.213]..


-	 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 >
7.4.1.1	Demodulation reference signals for PDSCH
< Unchanged parts are omitted >


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



-	 and , where , is given by the higher-layer parameter DL-DMRS-Scrambling-ID if provided and the PDSCH is scheduled by PDCCH with CRC scrambled by C-RNTI or CS-RNTIDCI format 1_1.


-	 and  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.
< Unchanged parts are omitted >



	Company
	Views

	Nokia, NSB
	Agree with TP, regarding to Ericsson comments on msg3, it may be scheduled by RAR not by PDCCH. 

	ZTE,Sanechips
	Agree with TP

	Ericsson
	OK. I notice the sentence about Msg3 is removed, may need to double check whether Msg3 cannot be scheduled using DCI format 0_1. In addition, the same update is needed for DFT-s-OFDM DMRS in section 6.4.1.1.2:


[bookmark: _Hlk509304838] if  is configured by the higher-layer parameter nPUSCH-Identity-Transform-precoding, the DCI format is 0_1 and the PUSCH is not a msg3 PUSCH according to clause 8.3 in [5, TS 38.213].

	Huawei, HiSilicon
	Agree with Nokia



[bookmark: _GoBack]Proposal: Agree with above TP and do the same updates in Section 6.4.1.1.1.1 in 38.211:


“ if  is configured by the higher-layer parameter nPUSCH-Identity-Transform-precoding, the DCI format is 0_1 and the PUSCH is not a msg3 PUSCH according to clause 8.3 in [5, TS 38.213].”
5. DMRS table for PUSCH frequency hopping
· Ericsson (4983) notes that: a small issue related to PUSCH hopping, it needs to be clear that the duration in Table 6.4.1.1.3-6 is per hop.
	<<<< Text proposal for section 6.4.1.1.3 in TS 38.211 <<<<
 

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

	
	UL-DMRS-add-pos
	UL-DMRS-add-pos

	
	0
	1
	0
	1

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

	≤3
	-
	-
	-
	-
	

	0
	-
	-

	4
	

	0
	-
	-
	

	0
	-
	-

	5, 6
	

	0
	-
	-
	

	0
	

, 
	0, 4

	7
	

	0
	

, 
	0, 4
	

	0
	

, 
	0, 4



<<<< Text proposal for section 6.4.1.1.3 in TS 38.211 <<<<




	Company
	Views

	Ericsson
	Agree with TP

	Qualcomm
	Agree with TP

	Intel
	OK with TP

	ZTE,Sanechips
	Agree with TP

	NTT DOCOMO
	We agree to add “for each hop”, but not agree with TP. 
Since UL-DMRS-add-pos is higher layer parameter, if UE is configured UL-DMRS-add-pos = 1 and the duration per hop is less than 7-symbol, TS38.211 cannot determine DMRS positions (please see our TP below).

	Vivo
	Similar view as DCM

	LG
	Similar view as DCM



· NTT DOCOMO (5045) notes provides the following text proposal of TS. 38.211.
	6.4.1.1.3	Precoding and mapping to physical resources
[…]

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

	
	UL-DMRS-add-pos
	UL-DMRS-add-pos

	
	0
	1
	0
	1

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

	≤3
	-
	-
	-
	-
	

	0
	l0
	0

	4
	

	0
	l0
	0
	

	0
	l0
	0

	5, 6
	

	0
	l0
	0
	

	0
	

, 
	0, 4

	7
	

	0
	

, 
	0, 4
	

	0
	

, 
	0, 4


[…]



	Company
	Views

	NTT DOCOMO
	Agree with TP. The duration is updated to be per hop same as E//’s TP. 

	ZTE,Sanechips
	Agree with TP if this duration is per hop as E///’s TP above.  

	Vivo
	Agree with the TP.

	Huawei, HiSilicon
	Fine with the TP, but for 5,6 symbols for Type A, second hop should be with “0, 4”, following the previous agreement
[image: ]

	Nokia/NSB
	Fine with this TP.



Proposal: Agree with the following TP:
	<<<< Text proposal for section 6.4.1.1.3 in TS 38.211 <<<<

6.4.1.1.3	Precoding and mapping to physical resources
[…]

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

	
	UL-DMRS-add-pos
	UL-DMRS-add-pos

	
	0
	1
	0
	1

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

	≤3
	-
	-
	-
	-
	

	0
	l0
	0

	4
	

	0
	l0
	0
	

	0
	l0
	0

	5, 6
	

	0
	l0
	0, 4
	

	0
	

, 
	0, 4

	7
	

	0
	

, 
	0, 4
	

	0
	

, 
	0, 4


[…]



6. DMRS correction for frequency hopping PUSCH
· NTT DOCOMO(5045) notices that for PUSCH not scheduled by PDCCH format 0_1 with CRC scrambled by C-RNTI or CS-RNTI, the current 38.214 only describes the pattern for the case without frequency hopping.
	Proposal: UE DM-RS transmission procedure for before RRC configuration in case of frequency hopping enabled should be specified in TS38.214 as following:
· If frequency hopping is enabled, the UE shall assume dmrs-AdditionalPosition = 1, and one additional DM-RS can be transmitted according to PUSCH duration.



Following is a text proposal of TS. 38.214 regarding this topic: 
	6.2.2	UE DM-RS transmission procedure
[bookmark: _Hlk505673187]When transmitted PUSCH is not scheduled by PDCCH 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, 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, the UE shall assume dmrs-AdditionalPosition=2 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=1 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=0 and not transmit additional DM-RS.
If frequency hopping is enabled,
-	The UE shall assume dmrs-AdditionalPosition=1 and one additional DM-RS can be transmitted according to PUSCH duration.
[…]




	Company
	Views

	ZTE, Sanechips
	We are fine with this proposal since DCI format 0_0 also supports PUSCH frequency hopping

	Ericsson
	Ok

	NTT DOCOMO
	Agree with TP. 
But, we also noticed that following case is also missing in TS38.211.
If frequency hopping is disabled, and PUSCH of equal to or less than 7-symbol with mapping type A (please see our TP of R1-1805045 for correction). 

	Vivo
	Agree. The following up to is also needed.
If frequency hopping is enabled,
-	The UE shall assume dmrs-AdditionalPosition=1 and up to one additional DM-RS can be transmitted according to PUSCH duration.

	Huawei, HiSilicon
	OK 



Proposal: UE DM-RS transmission procedure for before RRC configuration in case of frequency hopping enabled should be specified in TS38.214 as following:
· If frequency hopping is enabled, the UE shall assume dmrs-AdditionalPosition = 1, and one additional DM-RS can be transmitted according to PUSCH duration.
· Text Proposal for this correction shown below:
	6.2.2	UE DM-RS transmission procedure
When transmitted PUSCH is not scheduled by PDCCH 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, 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, the UE shall assume dmrs-AdditionalPosition=2 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=1 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=0 and not transmit additional DM-RS.
If frequency hopping is enabled,
-	The UE shall assume dmrs-AdditionalPosition=1 and one additional DM-RS can be transmitted according to PUSCH duration.
[…]



7. FDM/TDM Data/RS for PUSCH except DCI format 0_1 with C-RNTI

	Agreement:
For PDSCH scheduled by PDCCH format 1_0 with CRC scrambled by C-RNTI, or PUSCH scheduled by PDCCH format 0_0 with CRC scrambled by C-RNTI, the following DMRS port is used
· For downlink, DMRS port 1000 is used
· For uplink, DMRS port 0000 is used
· With no data FDMed unless it is 2-symbol PDSCH Type B
· FFS: For the case of data FDMed for uplink, for the case of other RNTIs


Only few companies have provided views on the above FFS item. Question to be answered:
· For PUSCH not scheduled by PDCCH format 0_1 with CRC scrambled by C-RNTI or CS-RNTI, for which scenario does the UE TDM data and DMRS and for which it doesn’t?
	Company
	Views

	Samsung(4366)
	Proposal: If the working assumption on one symbol PUSCH for PUSCH mapping type B is agreed, at least for one symbol PUSCH for PUSCH mapping type B, a UE shall assume that the remaining Res not used for DMRS in a symbol are used for PUSCH transmission.

	Nokia, NSB
	Proposal: As a default configuration, support FDM for PUSCH and DMRS when PUSCH duration is 3 or less OFDM symbols. 
We are fine with any number in 1-3.

	Lenovo, Motorola
	Proposal: For PUSCH scheduled by PDCCH format 0_0 with CRC scrambled by C-RNTI or CS-RNTI, PUSCH data and DMRS are TDMed.


	Qualcomm
	TDM data and DMRS except 1-symbol PUSCH (which is only for CP-OFDM case).

	ZTE, Sanechips
	As a default configuration, support FDM for PUSCH and DMRS when PUSCH duration is N or less OFDM symbols .


	Ericsson
	TDM data and DMRS except 1-symbol PUSCH (which is only for CP-OFDM case).

	Spreadtrum
	FDM only for 1-symbol PUSCH of CP-OFDM.

	Vivo
	For DL default configuration, for PDSCH mapping type B with 2-symbols, FDMed between DMRS and data was agreed.
To achieve symmetric design, for UL deault configuration, FDMed between DMRS and data should be supported when PUSCH duration is less than 3 symbols.

	OPPO
	FDM for 1-symbol PUSCH case for CP-OFDM, TDM for other cases.

	MTK
	We agree with vivo on being symmetric

	LG
	Proposal: As a default configuration, support FDM for PUSCH and DMRS when PUSCH duration is 2 or less OFDM symbols . 


	CATT
	Support FDM of PUSCH and DMRS when PUSCH duration is 2 or less OFDM smbols



Proposal: For PUSCH not scheduled by PDCCH format 0_1 with CRC scrambled by C-RNTI or CS-RNTI: 
· support FDM for PUSCH and DMRS when PUSCH duration is N or less OFDM symbols
· Alt. 1: N=1
· Note: This is subject to the confirmation of WA of supporting 1-symbol PUSCH with CP-OFDM, otherwise N=2.
· Alt. 2: N=2 for CP-OFDM.
TDM for other cases. Note: For DFT-S-OFDM, always TDM.

8. Sequence/Symbol hopping in DFT-S scenarios
· ZTE/Sanechips(1586) points out that symbol based sequence hopping destroys the orthogonality between MU-users which are scheduled with partial overlapping PRBs in the case when TD-OCC is used.

		Proposal: Regarding group/sequence hopping and symbol index for DFT-S-OFDM PUSCH DMRS:
· Alt. 1: If group hopping or sequence hopping is used, the sequence of the second DMRS symbol is the same with the first symbol for each pair of adjacent DMRS symbols.
· Alt.2 : No need to change the current specification






	Company
	Views

	ZTE, Sanechips
	Alt. 1

	Qualcomm
	Alt. 1

	OPPO
	Alt. 1

	CMCC
	Alt. 1

	Intel
	Alt. 1

	Ericsson
	Alt.2, this is a corner case, why would we schedule MU-MIMO for cell edge Ues using DFT-s-OFDM? These cell edge Ues likely use only a very small scheduled BW and Ues can be FDM:ed. We don’t see the use case. 

	NTT DOCOMO
	We agree with Alt. 1

	OPPO
	Alt.1

	MTK
	Alt. 1

	LG
	Alt. 1

	Nokia/NSB
	Alt. 1, And, it is desirable to adopt the same principle for CP-OFDM. 



Status: 10 companies Alt. 1, 1 company Alt. 2. 
There is a related WF from CMCC circulated in the reflector.
Proposal:

9. Scrambling ID for fall-back DCIs for UL and DL
For fallback transmissions, i.e. PDSCH scheduled by DCI format 1_0 or PUSCH scheduled by DCI format 0_0, the DMRS scrambling ID is still not specified in current specification 
	Proposal: For DMRS scrambling ID for PDSCH scheduled by PDCCH  format 1_0 with CRC scrambled by C-RNTI, or PUSCH scheduled by PDCCH format 0_0 with CRC scrambled by C-RNTI
· 
Alt. 1:  is used.
· Alt. 2: The DMRS-Scrambling-ID1 is used 



	Company
	Views

	CATT
	Alt. 1

	Qualcomm
	Alt. 1

	Nokia, NSB
	Alt. 1, including when scheduled by RAR

	Intel
	Alt. 1

	ZTE,Sanechips
	Alt. 1

	Spreadtrum
	Alt. 1

	vivo
	Alt. 2

	Samsung
	Alt. 1 

	OPPO
	Alt.1

	MTK
	Alt. 1

	LG
	Alt. 1

	Huawei, HiSilicon
	Alt.2


Status: Alt. 1: 10 companies. Alt.2: 2 companies
Proposal: 

10. DMRS pattern for broadcast/multicast/before-RRC PDSCH
· Qualcomm (4792) notes that it has been agreed that for the case of broadcast/multicast/before-RRC PDSCH and PDSCH Type A, 3 symbol DMRS are always present. 
	[bookmark: _Toc499836830]Agreement: 
Confirm working assumption of using configuration type 1 for slot-based broadcast/multicast PDSCH and extend this DMRS type to
· slot-based unicast PDSCH before RRC configuration and slot-based unicast PUSCH before RRC configuration (CP-OFDM and DFT-S-OFDM)
· For slot-based broadcast/multicast PDSCH and unicast PDSCH/PUSCH 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/PUSCH after RRC configuration.
· …



However, in Section 5.1.6.2, the text does not reflect the current agreement because it says “up to two additional single-symbol DM-RS”
	[bookmark: _Hlk505765561]Section 5.1.6.2 of 38.214:
“
When receiving PDSCH scheduled by PDCCH with CRC scrambled by SI-RNTI, RA-RNTI, P-RNTI or TC-RNTI, or receiving PDSCH before dedicated higher layer configuration of any of the parameters dmrs-AdditionalPosition, DL-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
-	For PDSCH with mapping type A, the UE shall assume dmrs-AdditionalPosition=2 and up to two additional single-symbol DM-RS present in a slot according to the PDSCH duration indicated in the DCI as defined in Subclause 7.4.1.1 of [4, TS 38.211], and
“



Proposal 2: Remove the word “up” in the following sentence of Section 5.1.6.2 of 38.214:
· “For PDSCH with mapping type A, the UE shall assume dmrs-AdditionalPosition=2 and up to two additional single-symbol DM-RS present in a slot according to the PDSCH duration indicated in the DCI as defined in Subclause 7.4.1.1 of [4, TS 38.211], and”

	Company
	Views

	Qualcomm
	Agree with TP

	Intel
	Agree with TP; remove “up to”

	ZTE,Sanechips
	When PDSCH duration is short, additional DMRS symbols may be less than 2. So the TP seems to introduce scheduling restriction

	Ericsson
	Do not agree with TP. The whole discussion in previous meeting was to avoid scheduler restriction and we agreed a DMRS position table that is agnostic to the scheduled PDSCH and PUSCH duration.. If this TP is agreed, then at least 10 symbols must be used for SI, RA,P and TC RNTI and C,CS RNTI before RRC, which would heavily impact on the flexible TDD and the use of slots. Besides, the discussion is already taking place in the scheduling agenda where the default PDSCH duration table is being discussed. It is better to have the discussion there as it is already ongoing since meeting 92.

	Spreadtrum
	Agree with Ericsson. R1-1803504 already captured the TD resource allocation with less than 10-symbol duration for PDSCH mapping type A.

	vivo
	Agree with ZTE/E/Spreadtrum

	Samsung
	No not agree with TP. Same view with ZTE/Ericsson/Spreadtrum/vivo

	MTK
	Need to consider time domain resource allocation. So same view as ZTE/Ericsson/Spreadtrum/vivo/Samsung

	LG
	No not agree with TP

	Nokia/NSB
	“upto” is necessary, but for removing confusion we can simply keep only “the UE shall assume dmrs-AdditionalPosition=2” without additional text. 

	CATT
	Agree with ZTE/Ericsson/Spreadtrum/vivo/Samsung/MTK



Status: 2 companies agree, 6 companies do not agree 

Proposal:
11. 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: DMRS in symbol 7 is supported
· Alt. 3: DMRS in symbol 6 is supported
For PUSCH mapping type B with 5 symbols duration, 
· Alt. 1: do not support the values in bracket.
· Alt. 2: DMRS in symbol 4 is supported




	Company
	Views

	vivo
	Alt. 1 in both

	Mediatek
	Alt. 2 for both

	Samsung
	Alt. 2 in both

	Ericsson
	Alt. 2 in both. Actually, Alt.1 is invalid and goes against the agreement, (if I understand Alt.1 it means that duration 8 and 5 respectively are removed) the durations 8 and 5 are already supported but the value is in brackets. We have to decide on the evalue

	NTT DOCOMO
	Alt. 3 for PDSCH and Alt. 2 for PUSCH

	Nokia, NSB
	Alt. 2 for both

	Qualcomm
	Alt. 1 in both

	Intel
	OK with Alt. 2 in both

	ZTE,Sanechips
	Alt. 1 in both

	Spreadtrum
	Alt. 2 for both

	Huawei, HiSilicon
	Alt.2 for both

	LG
	Alt. 2 for both



Status: 3 companies Alt. 1, 7 companies support Alt. 2 
Proposal:
12. DMRS locations for ECP 
In RAN1#92 meeting, it was agreed that for PDSCH mapping type B and ECP, length of the PDSCH can be 2, 4, 6 symbols. However, the currrent specification only capture 2, 4, 7 symbols in section 7.4.1.1.2. So, it should be updated. The related TPs are provided in R1-1804281 and R1-1804282. 

	In Section 7.4.1.1.2 of TS38.211

For PDSCH mapping type B 

-	if the PDSCH duration is 2, 4, or 7 OFDM symbols for normal CP, or 2, 4, 6 OFDM symbols for extended CP, and the PDSCH allocation collides with resources reserved for a CORESET,  shall be incremented such that the first DM-RS symbol occurs immediately after the CORESET and
-	if the PDSCH duration is 4 symbols, the UE is not expected to receive a DM-RS symbol beyond the third symbol,
-	if the PDSCH duration is 7 symbols for normal CP, or 6 OFDM symbols for extended CP, 
-	the UE is not expected to receive the first DM-RS beyond the fourth symbol, and
-	if one additional single-symbol DM-RS is configured, the UE only expects the additional DM-RS to be transmitted on the 5th or 6th symbol when the front-loaded DM-RS symbol is in the 1st or 2nd symbol, respectively, of the PDSCH duration, otherwise the UE should expect that the additional DM-RS is not transmitted.

Table 7.4.1.1.2-3: PDSCH DM-RS positions  for single-symbol DM-RS.
	Duration in symbols
	
DM-RS positions 

	
	PDSCH mapping type A
	PDSCH mapping type B

	
	DL-DMRS-add-pos
	DL-DMRS-add-pos

	
	0
	1
	2
	3
	0
	1
	2
	3

	2
	-
	-
	-
	-
	

	

	
	

	3
	

	

	

	

	-
	-
	
	

	4
	

	

	

	

	

	

	
	

	5
	

	

	

	

	-
	-
	
	

	6
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	7
	

	

	

	

	

	[image: ]
	
	

	8
	

	
, [7]
	
, [7]
	
, [7]
	-
	-
	
	

	9
	

	
,7
	
,7
	
,7
	-
	-
	
	

	10
	

	
,9
	
, 6, 9
	
, 6, 9
	-
	-
	
	

	11
	

	
,9
	
, 6, 9
	
, 6, 9
	-
	-
	
	

	12
	

	
9
	
, 6, 9
	
, 5, 8, 11
	-
	-
	
	

	13
	

	
,11
	
, 7, 11
	
, 5, 8, 11
	-
	-
	
	

	14
	

	
,11
	
, 7, 11
	
, 5, 8, 11
	-
	-
	
	




Table 7.4.1.1.2-4: PDSCH DM-RS positions  for double-symbol DM-RS
	Duration in symbols
	
DM-RS positions 

	
	PDSCH mapping type A
	PDSCH mapping type B

	
	DL-DMRS-add-pos
	DL-DMRS-add-pos

	
	0
	1
	2
	0
	1
	2

	<4
	
	
	
	-
	-
	

	4
	

	

	
	-
	-
	

	5
	

	

	
	-
	-
	

	6
	

	

	
	

	

	

	7
	

	

	
	

	

	

	8
	

	

	
	-
	-
	

	9
	

	

	
	-
	-
	

	10
	

	
, 8
	
	-
	-
	

	11
	

	
, 8
	
	-
	-
	

	12
	

	
, 8
	
	-
	-
	

	13
	

	
, 10
	
	-
	-
	

	14
	

	
, 10
	
	-
	-
	



In Section 5.1.6.2 of TS38.214
When receiving PDSCH scheduled by PDCCH with CRC scrambled by SI-RNTI, RA-RNTI, P-RNTI or TC-RNTI, or receiving PDSCH before dedicated higher layer configuration of any of the parameters dmrs-AdditionalPosition, DL-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
-	For PDSCH with mapping type A, the UE shall assume dmrs-AdditionalPosition=2 and up to two additional single-symbol DM-RS present in a slot according to the PDSCH duration indicated in the DCI as defined in Subclause 7.4.1.1 of [4, TS 38.211], and
-	For PDSCH with allocation duration of 7 symbols for normal CP or 6 symbols for extended CP with mapping type B, the UE shall assume one additional single-symbol DM-RS present in the 5th or 6th symbol when the front-loaded DM-RS symbol is in the 1st or 2nd symbol respectively of the PDSCH allocation duration, otherwise the UE shall assume that the additional DM-RS symbol is not present, and	
-	For PDSCH with allocation duration of 4 symbols with mapping type B, the UE shall assume that no additional DM-RS are present, and 
-	For PDSCH with allocation duration of 2 symbols with mapping type B, the UE shall assume that no additional DM-RS are present, and the UE shall assume that the PDSCH is present in the symbol carrying DM-RS 




	Company
	Views

	Huawei, HiSilicon
	Agree with the proposal. It is already agreed in last meeting, here just capture the agreement in Spec.

	Samsung
	Agree with the proposal.

	MTK
	Support

	Nokia/NSB
	ECP is only applied for 60kHz SCS. We don’t see big necessity.


Status: Not many companies provided input to this 
Proposal:
13. DM-RS power boosting for DCI format 0_0 and 1_0
ZTE, Sanechips: The ratio of PUSCH/PDSCH EPRE to DM-RS EPRE for DCI format 0_0/0_1should be clarified. So we have the following TP

	[bookmark: _Toc501048154][bookmark: OLE_LINK1]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 signalled by DCI [5, TS 38.212]described in Subclause 5.1.6.2. . 
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
	-
	-4.77 dB




[bookmark: _Toc501048176]5.1.6.2  DM-RS reception procedure
...
When receiving PDSCH scheduling DCI format 1_1, aA UE shall assume that the CDM groups indicated in the configured index from Table 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 Table 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 scheduling DCI format 1_0, a 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 with PDSCH mapping type B, 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.

[bookmark: _Toc501048224]6.2.2	UE DM-RS transmission procedure
...
When receiving PUSCH scheduling DCI format 0_1, Aa 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.
When receiving PUSCH scheduling DCI format 0_0, a UE shall assume the number of DM-RS CDM groups without data is 2 which corresponds to CDM group {0,1}.

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]. 
Table 6.2.2-1: The ratio of PUSCH 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
	-
	-4.77 dB







	Company
	Views

	ZTE, Sanechips
	Support this TP

	Ericsson
	The TP does not seem to consider the case of dmrs-type=2 ? in which case the number of CDM groups without data can be 3

	Spreadtrum
	Support the TP. To Ericsson’s concern, we can support that fallback DCI only schedules dmrs-type1, regardless of dmrs-type configuration.

	vivo
	Agree with E/// that the case of dmrs-type=2 need to be addressed. 

	Samsung
	Not support this TP as it is. For section 6.2.2, we need to discuss further with issue 9 (FDM/TDM Data/RS for PUSCH).

	Nokia/NSB
	Agree with the principle, but need some update.

	Huawei, HiSilicon
	Not support. There is no agreement to preclude Type-2 for fall back mode





14. Sequence Initialization for UL DMRS 




Intel (4720) note that the following text proposal addresses initialization of pseudo-random sequence used for group hopping for the case of UL DM-RS when transform precoding is enabled. Currently, the pseudo-random sequence for  is initialized as  . Since  is UE-specific or defaults to the physical cell ID, the initialization can be performed simply as since the additional function does not serve any purpose. The following correction is proposed where the changes are underlined in red.

	Beginning of Text Proposal
[bookmark: _Toc500952684]6.4.1.1.1.2	Sequence generation when transform precoding is enabled
<Unchanged parts omitted>
· if group hopping but not sequence hopping shall be used 




	where the pseudo-random sequence  is defined by clause 5.2.1 and shall be initialized with  at the beginning of each radio frame.
<Unchanged parts omitted>
End of Text Proposal 




	Company
	Views

	Intel
	Agree with TP

	Nokia/NSB
	Not necessary to change.

	Huawei, HiSilicon
	Not necessary



15. High PAPR
[bookmark: _Toc510776398]Ericsson (4983) notes that scheduling {0,2} may have significantly higher PAPR compared to scheduling {0,3}. Therefore they propose:
Proposal: Add the rank 2 scheduling with DM-RS port combinations {0,3} in UL and {1000,1003} in DL in the antenna port mapping tables for DCI format 0_1 and 1_1 respectively. 

	Company
	Views

	Ericsson
	Agree

	vivo
	Agree

	Huawei, HiSilicon
	Not agree. The related issue was discussed before (i.e., the sequence mapping issue), it is not an essential. 

	Samsung
	Not agree, same view with Huawei

	Nokia/NSB
	Not agreeable, according to precoding, {0, 3} can result higher PAPR.



16. DMRS port groups 

· CATT(3747) proposes the following:
	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 {}



· Ericsson (4965), Qualcomm(4792), propose to remove DMRS port group from the Rel-15 specification.

	Company
	Views

	Intel
	Ok to remove it from Rel. 15 specification

	ZTE, Sanechips
	Removing description of DMRS port group will introduce much more standard effort including DMRS, QCL, PTRS and so on. 
So we prefer to support this proposal or just keep current spec.

	Ericsson
	Multiple DMRS port groups is only relevant and related to multi-TRP or multi-panel DL transmission which is out of scope of Rel-15 according to plenary decision. No need to spend precious meeting time on this issue as the feature will not be completed and have any functionality anyway due to this scope reduction in December 2017 and due to the many remaining details to be studied. Broken features will not be part of final Rel-15 specifications. 

	vivo
	Let’s keep it as it is.

	Huawei, HiSilicon
	Agree with CATT, vivo and ZTE. This feature already agreed, RAN1 should try be finish the remaining issues.

	OPPO
	Agree with Ericsson and QC. It would be better to capture it in Rel-16 when we have a full picture for multi-TRP and multi-panel.

	MTK
	We tend to support ZTE, vivo and Huawei. We can still utilize the current framework of DMRS group and continue to add something in. Removing them is not necessary

	LG
	Same view with CATT, vivo, ZTE, Huawei.

	CATT
	Agree with ZTE, vivo, Huawei and LG.
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