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1. [bookmark: _Toc499836829]DMRS for PDSCH/PUSCH Type A and Type B (potential RRC impact)
[bookmark: _Hlk507069713]Vivo(1525) points out that in RAN1 90bis meeting, it was agreed that a UE with PDSCH/PUSCH mapping type A and type B may be configured with different
· Number additional DMRS DL-DMRS-add-pos
· DMRS configuration type DL-DMRS-config-type
· Max number front-load DMRS DL-DMRS-max-len
However, it seems above description is not captured in current specification, nor in the RRC parameters.
DMRS-DownlinkConfig ::=					SEQUENCE {
	-- Selection of the DMRS type to be used for DL (see 38.211, section 7.4.1.1.1)
	dmrs-Type								ENUMERATED {type1, type2}		OPTIONAL,	-- Need R
	-- Position for additional DM-RS in DL, see Table 7.4.1.1.2-4 in 38.211. 
	-- The four values represent the cases of 1+0, 1+1, 1+1+1. 1+1+1+1 non-adjacent OFDM symbols for DL.
	dmrs-AdditionalPosition					ENUMERATED {pos0, pos1, pos2, pos3}	OPTIONAL,-- Need R	
	-- The maximum number of OFDM symbols for DL front loaded DMRS
	-- Corresponds to L1 parameter 'DL-DMRS-max-len' (see 38.214, section 5.1)
	maxLength								ENUMERATED {len1, len2},
…

	Proposal: 
Send LS to RAN2 to inform that the parameters DL-DMRS-add-pos/UL-DMRS-add-pos, DL-DMRS-config-type/UL-DMRS-config-type, DL-DMRS-max-len/UL-DMRS-max-len can be configured separately for PDSCH/PUSCH Type A and PDSCH/PUSCH Type B.


2. DMRS QCL groups (potential RRC impact)
Current RRC parameters related to DMRS port groups:
	Sub-feature group
	RAN1 specification
	Section
	RAN2 Parent IE
	RAN2 ASN.1 name
	Parameter name in specification

	DMRS Resource Configuration
	PDSCH-Config
	dmrs-group1
	DM-RS ports that are QCL:ed, i.e. group 1
	1000-1011
	UE specific

	DMRS Resource Configuration
	PDSCH-Config
	dmrs-group2
	DM-RS ports that are QCL:ed, i.e. group 2
	1000-1012	Comment by Qualcomm: CATT comments that this also needs to be 1011
	UE specific



CATT pointed out that the DMRS QCL group signalling has not been completed and proposes the following:
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 0,1} ,{CDM group 0,1,2} or {}	Comment by Leiming Zhang: Why there is no CDM group {2}, {1,2} and {0,2}
· Dmrs-group2={CDM group 0}, {CDM group 1},{CDM group 0,1} ,{CDM group 0,1,2} or {}
Huawei, HiSilicon: the current spec is fine to DMRS port group. If with CATT’s proposal, for DL-DMRS-cofig-type=2, CDM group {2}, {1,2} and {0,2} should be included. 
	Proposal:




3. 
DFT-S-OFDM’s DMRS RRC parameters (potential RRC impact)
The following related RRC parameters have been added:
	Parameter name in specification

	Description
	Value range
	Default value
	UE specific/Cell specific

	nPUSCH-Identity-Transform precoding
	Parameter: N_ID^(PUSCH) for DFT-s-OFDM DMRS
	0 to 1007
	
	UE specific

	Group-hopping-enabled-Transform-precoding
	Sequence-group hopping can be enabled or disabled by means of this cell-specific parameter. For DFT-s-OFDM DMRS
	Boolean
	
	Cell specific

	Disable-sequence-group-hopping-Transform-precoding
	Sequence-group hopping for PUSCH can be disabled for a certain UE despite being enabled on a cell basis. For DFT-s-OFDM DMRS
	TRUE/FALSE
	NA
	UE specific

	Sequence-hopping-enabled-Transform-precoding
	Determines if sequence hopping is enabled or not. . For DFT-s-OFDM DMRS
	Boolean
	NA
	UE specific



· ZTE/Sanechips claims that, since enabling and disabling sequence/sequence group hopping have been agreed via UE basis, The parameter of ‘disableSequenceGroupHopping’ in 38.331 should be removed. By this parameter, sequence-group hopping for PUSCH can be disabled for a certain UE despite being enabled on a cell basis in LTE, but it is not agreed in NR. 
· Proposal: The parameter of ‘disableSequenceGroupHopping’ in 38.331 should be removed.
· [bookmark: _Hlk506381440]Qualcomm suggested to combine these three parameters into 1 parameter, similarly to NR SRS.

	Proposal: 
Alt. 1: Remove the Group-hopping-enabled-Transform-precoding, Disable-sequence-group-hopping-Transform-precoding and Sequence-hopping-enabled-Transform-precoding parameters, and introduce one UE-specific Transform-Precoding-GroupSequenceHopping which takes values 0, 1, 2, where 0 means no group or sequence hopping, 1 means only group hopping, 2 means only sequence hopping
· Supported by: Spreadtrum
Alt. 2: Remove only the ‘Disable-sequence-group-hopping-Transform-precoding’ parameter
· Supported by: 
Alt. 3: No need to change the current specification
· Supported by: Huawei,HiSilicon, Ericsson



4. 
UL DMRS Maintenance in 38.211
· 
ZTE/Sanechips(1586), vivo(1525), pointed out that in Section 6.4.1.1.1 in 38.211, 14 should be replaced by  because of only 12 symbols in one slot for extended CP.

	
Proposal: In Section 6.4.1.1.1 in 38.211, 14 should be replaced by  because of only 12 symbols in one slot for extended CP.




· ZTE/Sanechips(1586) points out that the range of the sequence length in 5.2.2 for v={0,1} should change since 6-RE DMRS length is supported.

	Proposal:














Base sequences  are divided into groups, where  is the group number and  is the base sequence number within the group, such that each group contains one base sequence () of each length ,  and two base sequences () of each length , . The definition of the base sequence  depends on the sequence length .



· CATT(1724), Spreadtrum(1833) pointed out that the following typo needs to change in 6.4.1.1.3:
	Proposal: Correct the following typo in Section 6.4.1.1.3: 	Comment by Windows 사용자: Samsung supports this proposal.
“For PUSCH mapping type A, the case UL-DMRS-add-pos equal to 3 is only supported when UDL-DMRS-typeA-pos is equal to 2.”



· Huawei/HiSilicon(1458) proposes the following change in Section 6.4.1.1.3 of 38.211:	Comment by Windows 사용자: Samsung supports this. This typo error should be revised. HW’s proposal is O.K for us.
· For the DMRS RE mapping sequence of DFT-S-OFDM in Section 6.4.1.1.3 of 38.211,  should be changed to  .

	Proposal: Make the following change in Section 6.4.1.1.3 of 38.211
if transform precoding is enabled


 -




· 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.	Comment by Windows 사용자: Samsung: This should be applied only for MU case	Comment by Qualcomm: Nokia Comment: We can simply say,  the same sequence is used across two symbol DMRS symbols. (not only for hopping)
· ZTE/Sanechips, Qualcomm
· Alt.2 : No need to change the current specification
· 




· ZTE/Sanechips(1586), Nokia/NSB(2560), vivo(1525), Spreadtrum(1833), Oppo(2099), CATT(1716) point out that the “summation” in section 6.4.1.1.2 of 38.211 is not needed.	Comment by Windows 사용자: Samsung also supports this.	Comment by Sengupta, Avik: Intel also has a related TP which should be captured. There is an issue with subsequent resource mapping which needs to be addressed. 

	Proposal: In Section 6.4.1.1.2 of 38.211 remove the “summation” over the “\lambda”, i.e.:

“The reference-signal sequence  shall be precoded according to


”



· Vivo(1525), Intel(2401) points out that in 6.4.1.1.1 and 6.4.1.1.2 of 38.211 the \lambda is missing from the subscript from the following equation:
	
Proposal:  The reference signal sequence  shall be generated according to






· Intel (2401) proposes to keep the subscript \lambda, even after the multiplication with W, and during the mapping to physical resources.
[bookmark: _Hlk507368200]A UE may assume that when it is co-scheduled on the same CDM group, then al
	
· Beginning of Text Proposal
Precoding

The reference-signal sequence  shall be precoded according to


 
where 

-	the precoding matrix  is given by clause 6.3.1.5, –

-	the set of antenna ports  is given by clause 6.3.1.5, and    

-	the set of antenna ports  is given by [TS38.214].

[bookmark: _Toc500952685]Mapping to physical resources
The precoded PUSCH DM-RS shall be mapped to physical resources according to type 1 or type 2 as given by the higher-layer parameter UL-DMRS-config-type.


The UE shall map the sequence  to resource elements according to
-	if transform precoding is not enabled, 


      

	and the reference point for  is subcarrier 0 in common resource block 0.
-	if transform precoding is enabled


      

	and the reference point for  is subcarrier 0 of the lowest-numbered resource block of the scheduled PUSCH allocation.
					End of Text Proposal



· NTT DOCOMO(2476) points out that the current specification text for UL DMRS for frequency hopping is not clear and requires to be added in 38.211 specification and not the 38.214.
	Huawei/HiSilicon(1458): current descriptions in 214 is clear enough and thus there is no need to change.



	Proposal: 
Text proposal for Section 6.2.2 of 38.214 	
6.2.2	UE DM-RS transmission procedure
< Unchanged parts are omitted >
If frequency hopping flag as defined in Subclause 7.3.1.1.2 of [5, TS 38.212] is enabled for PUSCH, the UE shall transmit either one single-symbol front-load DM-RS symbol when the higher layer parameters UL-DMRS-add-pos=0 in each hop, otherwise single-symbol front-load DM-RS symbol with one single-symbol additional DM-RS symbol in the 5th symbol with respect to the front-load DMRS symbol in each hop if within the PUSCH allocation of each hop.
< Unchanged parts are omitted >

Text proposal for Section 6.4.1.1.3 of 38.211 	
6.4.1.1.3 	Mapping to physical resources
< Unchanged parts are omitted >

The position(s) of the DM-RS symbols is given by  and the signalled duration between the first OFDM symbol of the slot and the last OFDM symbol of the scheduled PUSCH resources in the slot for PUSCH mapping type A, or the signalled duration of scheduled PUSCH resources for PUSCH mapping type B according to Tables 6.4.1.1.3-3 and 6.4.1.1.3-4 and 6.4.1.1.3-X. For PUSCH mapping type A, the case UL-DMRS-add-pos equal to 3 is only supported when UL-DMRS-typeA-pos is equal to 2.


The time-domain index  and the supported antenna ports  are given by Tables 6.4.1.1.3-3 through 6.4.1.1.3-5:
-	if frequency hopping flag as defined in Subclause 7.3.1.1.2 of [5, TS 38.212] is enabled for PUSCH, Table 6.4.1.1.3-X shall be used.
-	otherwise, if the higher-layer parameter UL-DMRS-max-len is equal to 1, the tables shall be used according to single-symbol DM-RS
-	otherwise, if the higher-layer parameter UL-DMRS-max-len is equal to 2, the associated DCI determines whether single-symbol or double-symbol DM-RS shall be used.
< Unchanged parts are omitted >

Table 6.4.1.1.3-X: PUSCH DM-RS positions  for frequency hopping
	PUSCH duration in each hop
	
DM-RS positions 

	
	PUSCH mapping type A
	PUSCH mapping type B

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

	
	
(=2)
	
(=3)
	

	
	0
	1
	2
	3
	0
	1
	2
	3
	0
	1
	2
	3

	≤4
	

	
	
	
	

	
	
	
	0
	
	
	

	5
	

	
	
	
	

	
	
	
	0
	4
	
	

	6
	

	
	
	
	

	
	
	
	0
	4
	
	

	7
	

	
+4
	
	
	

	
	
	
	0
	4
	
	


< Unchanged parts are omitted >




5. CSI-RS on a CDM group with potential co-scheduled MU ports
Qualcomm(2828) points out that it has been agreed that DM-RS and CSI-RS are not supposed to collide from UE perspective, and the following text has been captured in 211 in Section 7.4.1.5.3. Yet, at the same time, in 38.214 in Section 5.1.6.2, the following text has been captured according to agreements:
A 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 DMRS 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.
Measurement of interference for demodulation purposes will be problematic when the following two occur concurrently:
· the UE is signaled in DCI that one or more CDM groups contain potential co-scheduled downlink DM-RS and no data transmission, 
· CSI-RS is received in those CDM groups.
since the UE is supposed to measure co-scheduled interference in those CDM groups with a specified PDSCH to DMRS EPRE ratio, whereas now CSI-RS is received in this symbol. A correction is needed in this problem. 
[bookmark: _Hlk506473873]
	Proposal: Change the correspond text in Section 5.1.6.2 of 38.214 as follows:
Alt. 1: “A 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 or CSI-RS transmission, where “1”, “2” and “3” for the number of DMRS 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.”
Please provide additional alternatives if any.



	company
	view

	MTK
	Support Alt. 1

	Spreadtrum
	Inclined to support Alt. 1 with clarification that CSI-RS in the context means NZP CSI-RS and ZP CSI-RS for the serving cell, but does not include CSI-IM, or L3 CSI-RS at least from other cells. L3 CSI-RS for the serving cell depends on the agenda item of rate matching.

	Samsung
	This issue should be discussed in RS multiplexing section first. If a UE only supports receiving DM-RS and CSI-RS on different OFDM symbols, above proposal is not necessary.

	Nokia
	No need to specify, but can be resolved by implementation. At least for FR2, with the enough spatial separation to use the resource for other purpose. But, we can add some text such as “ UE shall not assume receiving DM-RS and CSI-RS in the same OFDM symbol. “




6. DMRS for PDSCH Type B before and after RRC configuration
It is pointed out by Mediatek(1669) that there are two different DMRS patters for 7-symbol PDSCH Typpe B for the case of before or after DMRS configuration. Specifically,
· In 38.214 Section 5.1.6.2, for the case of before RRC configuration 
· For PDSCH with allocation duration of 7 symbols with mapping type B, the UE shall assume one additional single-symbol DM-RS present in the 5th symbol with respect to the front-loaded DM-RS symbol of within the PDSCH allocation duration, 
· In 38.211 Section 7.4.1.1.2, independent of the whether it is before or after RRC configuration PDSCH Type B:
· if the PDSCH duration is 7 symbols, 
· the UE is not expected to receive the first DM-RS beyond the fourth symbol, and
· if one additional DM-RS is configured, the UE only expects the additional DM-RS to be transmitted on the 5th or 6th symbol relative to the first DM-RS symbol.
	Proposal: 
Perform the following changes in 5.1.6.2 in Section 38.214:
“For PDSCH with allocation duration of 7 symbols 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 within the PDSCH allocation duration, otherwise the UE shall assume that the additional DMRS symbol is not present.”
Perform the following changes in 7.4.1.1.2 in Section 38.211:
· “if the PDSCH duration is 7 symbols, 
· the UE is not expected to receive the first DM-RS beyond the fourth symbol, and
if one additional DM-RS is configured, the UE should only expect the additional DM-RS to be transmitted on the 5th or 6th symbol relative to the first DM-RS symbol. when the front-loaded DM-RS symbol is in the 1st or 2nd symbol respectively of the PDSCH allocation duration, otherwise the UE should expect that the additional DM-RS is not transmitted.”



	company
	view

	MTK
	As we further check the agreement, we don’t actually find that 2-symbol FL DMRS doesn’t allow to have additional DMRS for 7-symbol non-slot scheduling. It is better to clarify whether we shall restrict this case or not in this meeting

	CATT(1716)
	Support above proposal

	Ericsson
	Support with the slight wording editing above




7. Related to Scrambling-IDs for CP-OFDM
Scrambling-IDs usage only for unicast PDSCH/PUSCH
It was raised at least by Nokia/NSB(2560) and Ericsson(2754) that the use of a configured NID for scrambling needs to be restricted to unicast messages. Common messages using a common RNTI and targeting multiple UEs, e.g. system information delivery, paging messages, and random-access response, cannot be delivered to UEs having a NID configured as these UEs are likely to have different values configured.

	Proposal: 
Section 7.4.1.1.1 in 38.211:
< Unchanged parts are omitted >



 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

< Unchanged parts are omitted >

Section 6.4.1.1.1 in 38.211:
< Unchanged parts are omitted >



 and , is given by the higher-layer parameter UL-DMRS-Scrambling-ID if provided and the PUSCH is not a Msg3 PUSCH according to Clause 8.3 in [TS38.213]. 


< Unchanged parts are omitted >

Section 6.4.1.1.2 in 38.211:
< Unchanged parts are omitted >



-	 if  is configured by the higher-layer parameter nPUSCH-Identity-Transform-precoding and the transmitted PUSCH is not a Msg3 PUSCH according to Clause 8.3 in [TS38.213].

< Unchanged parts are omitted >




Usage of n_SCID for CP-OFDM


Nokia/NSB(2560) 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 proposal appears in Qualcomm (2828).
	Proposal:
Section 6.4.1.1.1 in 38.211:
< Unchanged parts are omitted >



-	 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. The value of   is zero if not provided.

< Unchanged parts are omitted >

Section 7.4.1.1.1 in 38.211:
< Unchanged parts are omitted >


-	 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. The value of   is zero if not provided.
< Unchanged parts are omitted >




8. [bookmark: _GoBack]Considerations related to fall-back DCIs for UL and DL
· Spreadtrum (1833) pointed out that it is not clear which DMRS scrambling ID should be used for fallback DCI, after RRC configuration. 
	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.
· Spreadtrum, MTK
· Alt. 2: The DMRS-Scrambling-ID1 is used 
· 
· Please provide additional alternatives if any.
· 

	Ericsson: This is perhaps a larger topic. It is good for reconfiguration stability and we avoid ambiguity periods if the default DCI formats (0_0 and 1_0) always contain the default parameters, (data scrambling, DMRS scrambling, PRB bundling, …) Then, if a reconfig message is lost (e.g .data scrambling), then gNB can always reach the UE by using te fallback DCI formats. So in a sense, we support alt.1 but we should also discuss the other UE specifically configured transmission parameters.   

	
Nokia/NSB: “The value of   is zero if not provided”, is the proposal in issue 6.2 which is aligned with LTE. But fine with Alt 1 as well. Don't see benefit to use UE specific ID. But, there is ambiguity when fall back DCI is used. 




· Qualcomm (2826) points out that a similar problem exists when it comes to which DMRS port for fallback DCI since there are no bits dedicated to indicate which port to use. 
	Proposal: 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 DMRS port used is
· Alt. 1: Port 1000 
· Nokia, NSB, Ericsson (although it is port 0 nowdays.?.) 
· Alt. 2: Please provide additional alternatives if any.


[Qualcomm] We need to add what will be the assumption on data FDMing. For example: “with no data FDMed unless it is 2-symbol PDSCH Type B.”
9. Tables for DMRS locations PDSCH/PUSCH 

	Huawei/HiSilicon

	Update the tables with the DMRS locations such that the additional DMRS location depends on 	Comment by Windows 사용자: There is no difference between this proposal and Samsung’s proposal (captured in current 211 spec). This proposal introduces two different notations for meaning of duration and makes spec messy.	Comment by Mattias Frenne: I agree. Don’t see what problem this would fix. 
· the last OFDM symbol used for PDSCH/PUSCH for mapping type A, and 
· the duration of the PDSCH/PUSCH transmission in symbols for mapping type B.


	Samsung
	
The position(s) of the DM-RS symbols is given by  and signaled duration between the first OFDM symbol of the slot and the last OFDM symbol scheduled PDSCH resources used for PDSCH in the slot for PDSCH mapping type A, or the signaled duration of scheduled PDSCH resources for PDSCH mapping type B, according to Tables 7.4.1.1.2-3 and 7.4.1.1.2-4. The case DL-DMRS-add-pos equal to 3 is only supported when DL-DMRS-typeA-pos is equal to 2. 




	Proposal:



DMRS locations for PDSCH/PUSCH mapping type A 
	vivo

	There is no explicit agreement on DMRS locations for PDSCH mapping type A and PDSCH duration less than 7 symbols so far. Consequently, the corresponding entry should be bracketed in current spec. Additionally, since the minimum length of PDSCH X for PDSCH mapping type A has not determined yet, we suggest discuss DMRS location for less than 7 symbols in later this week.
Similar to PDSCH mapping type A, the entry of PUSCH mapping type A and PDSCH duration less than 5 symbols also should be bracketed. We suggest discuss DMRS location for less than 5 symbols in later this week after the minimum length of PUSCH Y for PUSCH mapping type A has been agreed.

	
	



	Proposal:



Typo in the PUSCH Table: Additional DMRS for less than 4-symbol PUSCH Type B
CATT(R1-1801724), found an error in DMRS table for PUSCH:
It’s stated that for PUSCH duration in symbols less than or equal to 7, a 1-symbol additional DMRS can be transmitted in the 4th symbol relative to the start of the scheduled PUSCH resources. However, according to the agreement in RAN1 #91, it happens only for the PUSCH durations larger than 4 symbols. To capture this agreement more accurately, propose to modify Table 6.4.1.1.3-3 of 211.
	Proposal: Accept following correction:

-----------------------------------------------------Start of CR to 38.211------------------------------------------------------------
6.4.1.1.3	Mapping to physical resources
Unaffected parts omitted…

Table 6.4.1.1.3-3: PUSCH DM-RS positions  for single-symbol DM-RS.
	 PUSCH duration in symbols
	
DM-RS positions 

	
	PUSCH mapping type A
	PUSCH mapping type B

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

	
	0
	1
	2
	3
	0
	1
	2
	3

	<4
	

	
	
	
	0
	
	
	

	5, 6, 7
	

	-
	-
	-
	0
	0, 4
	-
	-

	8
	

	-
	-
	-
	0
	0, 6
	0, 3, 6
	-

	9
	

	
, 7
	-
	-
	0
	0, 6
	0, 3, 6
	-

	10
	

	
, 9
	
, 6, 9
	-
	0
	0, 8
	0, 4, 8
	0, 3, 6, 9

	11
	

	
, 9
	
, 6, 9
	-
	0
	0, 8
	0, 4, 8
	0, 3, 6, 9

	12
	

	
, 9
	
, 6, 9
	
, 5, 8, 11
	0
	0, 10
	0, 5, 10
	0, 3, 6, 9

	13
	

	
, 11
	
, 7, 11
	
, 5, 8, 11
	0
	0, 10
	0, 5, 10
	0, 3, 6, 9

	14
	

	
, 11
	
, 7, 11
	
, 5, 8, 11
	[0]
	[0, 10]
	[0, 5, 10]
	[0, 3, 6, 9]


Unaffected parts omitted…
--------------------------------------END of CR to 38.211----------------------------------------------------------------




DMRS locations for PDSCH Type B other than 2/4/7 symbols
Agreements:
For PDSCH:
· Supported combinations for PDSCH mapping type A:
· Starting symbol can be symbol index #0, 1, 2, 3 in a slot.
· Length of the PDSCH is at least X symbols, up to 14 symbols within a slot, such that slot boundary is not crossed 
· FFS the value of X
· Supported combinations for PDSCH mapping type B:
· Length of the PDSCH can be 2, 4, or 7 symbols.
· Starting symbol can be any position within a slot, such that slot boundary is not crossed.

	Proposal: Regarding PDSCH mapping type B beyond 2/4/7 symbol:
· Alt. 1: no DMRS positions other than these durations are supported. 
· Supported by: Huawei/HiSilicon(1458), Qualcomm(2828), OPPO(2099),MTK, Intel, Nokia/NSB
· Alt. 2: DMRS positions for other durations are supported.
· Supported by: vivo(1525), Samsung (1968), Ericsson(2754)



DMRS locations for PUSCH type B with 14 symbols
	Proposal: Regarding PUSCH mapping type B of 14 symbol length:
· Alt. 1: Support the agreed DMRS locations of 13 symbols.
· Supported by: Huawei/HiSilicon(1458), Qualcomm(2828), Samsung(1968), Ericsson(2754)
· Alt. 2: DMRS is mapped on symbol(s) 0, 0+12, 0+6+12, and 0+4+8+12, for DL-DMRS-add-pos being configured as 0, 1, 2, and 3, respectively.
· Supported by: Spreadtrum(1833), MTK(1669), Nokia/NSB
· Alt. 3: DMRS is mapped on symbol(s) 0, 0+10, 0+5+10, and 0+5+10+13, for DL-DMRS-add-pos configured as 0, 1, 2, and 3, respectively for 1-symbol front-load, and on symbols 0 and 0+10 for2-symbol front-load DMRS
· Supported by: Mitsubishi(2655)



	Nokia/NSB: Performance point of view, for 13 symbol case, it is good to use the (0,4,8,12)
And, want to ask what the benefit of type A for PUSCH. I don't see any difference of type A and B for PUSCH. DMRS symbol-level alignment is more related to TDD, and at least for 14 symbol UL, it is likely to be used for FDD or SUL. 




DMRS locations for PDSCH/PUSCH smaller than the minimum specified
This issue was discussed in the previous RAN1 #91 meeting and email discussion [91-NR-12]. We can start discussion from the following alternatives that was discussed on email discussion [91-NR-12].

	Proposal: Regarding DMRS locations for PDSCH/PUSCH smaller than the minimum specified
· Alt. 1: The UE does not expect to be scheduled a duration of PDSCH/PUSCH less than minimum supported value specified for the the higher layer parameters for the number of additional DMRS. (Captured in the current spec, no need to change)
· Supported by: Huawei/HiSilicon (1458), MTK

· Alt. 2: If the UE has been configured with DL/UL-DMRS-add-pos = X, the UE can expect that the minimum PDSCH/PUSCH duration is the minimum supported PDSCH/PUSCH duration defined for DL/UL-DMRS-add-pos=X-1. If the scheduled duration of PDSCH/PUSCH is less than the minimum supported value specified for the semi-statically configured DL-DMRS-add-pos X, the number of DMRS for DL/UL-DMRS-add-pos=X-1 is transmitted on the specified location.
· Supported by: 

· Alt. 3: If the scheduled duration of PDSCH/PUSCH is less than the minimum supported value defined for semi-statically configured DL/UL-DMRS-add-pos, the maximum number of DMRS that can be supported for the scheduled duration of PDSCH/PUSCH is transmitted on the specified location.	Comment by Windows 사용자: Alt3 was discussed in the previous email discussion. But we think the meaning is not clear.
In Samsung’s understanding, Alt 3 is that dynamically scheduled PDSCH or PUSCH duration takes priority over semi-statically configured DL-DMRS-add-pos or UL-DMRS-add-pos. In other word, if dynamically signaled duration for DL/UL data transmission is less than the semi-statically configured duration for additional DMRS, UE does not expect to receive or transmit DMRS symbol beyond the scheduled PDSCH or PUSCH duration.
· Supported by: LGE(2200), Samsung(1968), NTT DOCOMO(2476), Nokia/NSB(2560), Ericsson(2754)

Alt. 4: For slot-based transmission, when the number of PDSCH symbols is less than the smallest value required for supporting a given number of RRC configured additional DMRS symbols(s), then the additional DMRS outside the PDSCH region should be dropped. 

· Support by: Intel(2401) [We agree with Samsung that Alt3 and Alt 4 convey the same idea. We do not agree with scheduling restrictions Alt.1 imposes], Nokia/NSB  	Comment by Nokia: Alt 4 is natural way to use the same DMRS location for given add-pos. And, add-pos may be configured based on UE speed, and current Alt 3 doesn't support such intention fully. 
At least, some update should be made to support Alt. 3. 




Front-load location for PUSCH type B 
Samsung(1968) points out that the front-load DMRS position should be  for Table 6.4.1.1.3-3 and 6.4.1.1.3-4 in 38.211.
	Proposal: Replace the “0” value of the front-load DMRS of Table 6.4.1.1.3-3 and 6.4.1.1.3-4 in 38.211 with 



	Ericsson: What problem does this fix?
Samsung: No problem. Just for unified spec discription. we have defined value both in PDSCH and PUSCH DMRS and  value is used instead of zero in case of PDSCH DMRS table.
Nokia: “0” looks good for reader.



10. 
DMRS configurations for before RRC configuration
[bookmark: _Toc499836830]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.
· 2/4/7-symbol non-slot-based scheduling for multicast/broadcast PDSCH and unicast PDSCH before RRC configuration.
· For 2/4-symbol non-slot-based scheduling, the one-symbol front-load DMRS is used for broadcast/multicast PDSCH and unicast PDSCH/PUSCH before RRC configuration.
· For 7-symbol non-slot-based scheduling, one-symbol front-load DMRS plus one additional DMRS symbol on the 5th symbol if it is part of the scheduling unit with respect to the front-load is used for broadcast/multicast PDSCH and unicast PDSCH/PUSCH before RRC configuration.
· Broadcast/multicast PDSCH and PDSCH before RRC configuration is happening, for both slot and 4/7-symbol non-slot-based, with DMRS port 0 using SU-MIMO and no PDSCH FDMed on the DMRS symbol. For 2 symbol non-slot based, there is only FDM.
· PUSCH before RRC configuration is happening, for both slot and non-slot-based, with DMRS port 0 using SU-MIMO and no PUSCH FDMed on the DMRS symbol.

Qualcomm(2828), CATT(1716) raised the issue that the above agreement has not been captured correctly in 38.214 Section 5.1.6.2:
When receiving PDSCH scheduled by PDCCH with CRC scrambled by SI-RNTI, RA-RNTI, P-RNTI or TC-RNTI, 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, and a single symbol front-loaded DM-RS of configuration type 1 on DM-RS port 1000 is transmitted the UE assuming that all the orthogonal antenna ports are associated with transmission of its PDSCH.
	Proposal: Update the corresponding text in Section 5.1.6.2. of 38.214 as follows: 

[bookmark: _Hlk506379517][bookmark: _Hlk506379167]“When receiving PDSCH scheduled by PDCCH with CRC scrambled by SI-RNTI, RA-RNTI, P-RNTI or TC-RNTI, or receiving PDSCH before 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, and a single symbol front-loaded DM-RS of configuration type 1 on DM-RS port 1000 is transmitted the UE assuming that all the orthogonal antenna ports are associated with transmission of its PDSCH, and that all the remaining orthogonal antenna ports are not associated with transmission of PDSCH to another UE.”





11.  Power imbalance for two-symbol DM-RS 
Intel(1968) points out To address the power imbalance issue, the peak power should be randomized over OFDM symbols as well as resource elements such that average power is equalized over all REs and symbols when averaged over multiple PRBs.
Spreadtrum(1833) Reverse the TD-OCC sequence for every other CDM group, at least CP-OFDM UL.
To keep the symmetry between DL and UL, we have the same proposal for DL. Reverse the TD-OCC sequence for every other CDM group for DL.
Huawei, HiSilicon: It is an enhancement discussion. Actually, power imbalance issue can be addressed with implementation as discussed during FD-MIMO in LTE. So, we do not need such change on current spec.

	-	if transform precoding is not enabled, 


Where





	company
	view

	MTK
	Support Spreadtrum proposal

	Ericsson
	Support Spreadtrum

	Spreadtrum
	For Huawei’s comments, the problem comes for UL since we do not have frequency selective precoding, and by certain combination of TRI/TPMI and DMRS ports, the power imbalance is detrimental from UE’s perspective.


Also, there is a typo in our contribution, that it should be  instead of , and sorry for the confusion.
-	if transform precoding is not enabled, 


Where



	Samsung
	We do not support this proposal; We have a similar view with HW.



12. CP-OFDM DMRS mapping to time/frequency domain resources
It is proposed by Ericsson (2754), due to a 2.5 dB cubic metric increase for the DMRS symbols compared to the resource specific mapping, the following: 
Proposal: To avoid unnecessary output power loss in spatial multiplexing, DM-RS should be mapped to CDM groups in a subcarrier-specific manner or in a CDM group-specific manner.   
One way to implement Ericsson’s proposal, a change of the sequence mapping to physical resources could be:
[image: ]
To these:
[image: ]
	company
	view

	Ericssson
	We support the proposal in (2754)

	Samsung
	We do not support this proposal. This proposal is an enhancement discussion. 

	Nokia/NSB
	This is not frequently occurred. And, because we are using UE specific sequence, to support (FD-OCC, CDM), the sequence should be repeated for two adjacent REs, and we need update. Then, sequence length should be shortened by 2, then need to study if still the correlation properties are similar. 
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