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Introduction
In RAN1 #114b, the following agreements on DMRS enhancement have been achieved.
	Agreement
The following TPs in R1-2310278 are agreed for the editor’s CR.
· FL Proposal 2.2A
· FL Proposal 2.2B
· FL Proposal 2.3B
Relevant side information can be found in R1-2310466.

Agreement
Introduce a separate UE capability to report the orphan RE capability (i.e. UE can receive PDSCH without the scheduling restriction for FD-OCC length 4 in Rel.18 eType 1 DMRS) for PDSCH with fdmSchemeA or fdmSchemeB. 

Conclusion
DCI formats 1_1/1_2/0_1/0_2 and other DCI formats (except for DCI format 0_0/1_0), which are specified as equally applied as at least one of DCI formats 1_1/1_2/0_1/0_2, can indicate Rel.18 DMRS ports.

Agreement
· Clarify in TS 38.214 that for partial-coherent and non-coherent codebook-based 8Tx UL transmission, when the UE is configured with 2 PTRS ports, PUSCH antenna port 1000, 1001, 1004 and 1005 share PTRS port 0, and PUSCH antenna port 1002, 1003, 1006 and 1007 share PTRS port 1.
· Adopt the following TP for TS 38.214.
	[bookmark: _Toc148101582]6.2.3.1	UE PT-RS transmission procedure when transform precoding is not enabled
[bookmark: _Toc148101583]*** Unchanged parts are omitted ***
For partial-coherent and non-coherent codebook-based UL transmission, the actual number of UL PT-RS port(s) is determined based on TPMI(s) and/or number of layers which are indicated by 'Precoding information and number of layers' field(s) in DCI format 0_1 and DCI format 0_2 or configured by higher layer parameter precodingAndNumberOfLayers:
-	if the UE is configured with the higher layer parameter maxNrofPorts in PTRS-UplinkConfig set to 'n2', the actual UL PT-RS port(s) and the associated transmission layer(s) are derived from indicated TPMI(s) as:
-	For PUSCH transmission with 2 or 4 ports, PUSCH antenna port 1000 and 1002 in indicated TPMI(s) share PT-RS port 0, and PUSCH antenna port 1001 and 1003 in indicated TPMI(s) share PT-RS port 1.
-	UL PT-RS port 0 is associated with the UL layer 'x' of layers which are transmitted with PUSCH antenna port 1000 and PUSCH antenna port 1002 in indicated TPMI(s), and UL PT-RS port 1 is associated with the UL layer 'y' of layers which are transmitted with PUSCH antenna port 1001 and PUSCH antenna port 1003 in indicated TPMI(s), where 'x' and/or 'y' are given by DCI parameter 'PTRS-DMRS association' as shown in DCI format 0_1 and DCI format 0_2 described in Clause 7.3.1 of [5, TS38.212].
-	For PUSCH transmission with 8 ports, PUSCH antenna port 1000, 1001, 1004 and 1005 in indicated TPMI(s) share PT-RS port 0, and PUSCH antenna port 1002, 1003, 1006 and 1007 in indicated TPMI(s) share PT-RS port 1.
· UL PT-RS port 0 is associated with the UL layer 'x' of layers which are transmitted with one or more of PUSCH antenna port 1000, 1001, 1004 and 1005 in indicated TPMI(s), and UL PT-RS port 1 is associated with the UL layer 'y' of layers which are transmitted with one or more of PUSCH antenna port 1002, 1003, 1006 and 1007 in indicated TPMI(s), where 'x' and/or 'y' are given by DCI parameter 'PTRS-DMRS association' as shown in DCI format 0_1 and DCI format 0_2 described in Clause 7.3.1 of [5, TS38.212].
If a UE is scheduled with two codewords,
-	if the UE is configured with the higher layer parameter maxNrofPorts in PTRS-UplinkConfig set to 'n1', the PT-RS port is associated with the one of DM-RS ports indicated by DCI field PTRS-DMRS association for the codeword with the higher MCS. If the MCS indices of the two codewords are the same, the PT-RS antenna port is associated with codeword 0. When a codeword is scheduled to transmit PUSCH for retransmission, the MCS for determining PT-RS association to codeword is obtained from the DCI for the same transport block in the initial transmission. 
-	if the UE is configured with the higher layer parameter maxNrofPorts in PTRS-UplinkConfig set to 'n2', each PT-RS port is associated with the one of DM-RS ports indicated by DCI field ‘PTRS-DMRS association’. [PUSCH antenna port 1000, 1001, 1004 and 1005 share PT-RS port 0, and PUSCH antenna port 1002, 1003, 1006 and 1007 share PT-RS port 1.]
*** Unchanged parts are omitted ***


Relevant side information can be found in R1-2310466.

Agreement
Support to apply Rel-16 low PAPR RS onto Rel-18 enhanced DMRS types (i.e., different DMRS sequence can be applied to DMRS ports included in different CDM group)
· Note: It is up to editors whether/how to specify the above.

Agreement
Adopt the following TP for TS 38.214 v18.0.0.
· Reason for change: The text in current TS 38.214 v18.0.0 clause 6.2.2 describes UE behaviour of DMRS configuration type of MsgA PUSCH with [ ]. However, based on TS38.211 v18.0.0, it is clear that Rel.15 Type1 DMRS is applied to MsgA PUSCH. Hence, there is no need to specify it in TS28.214.
· Summary of change: Delete texts in [ ].
· Consequences if not approved: The behaviour of MsgA PUSCH DMRS type is not correct.
	[bookmark: _Toc148101584]6.2.2       UE DM-RS transmission procedure
[bookmark: _Toc148101585]*** Unchanged parts are omitted ***
[For MsgA PUSCH transmission, the UE is not expected to be configured with the higher layer parameters [enhanced-dmrs-Type_r18] set to ‘enabled’.] 
*** Unchanged parts are omitted ***



Agreement
Adopt the following text proposal in TS38.214 v18.0.0.
· Reason for change: The text in current TS 38.214 v18.0.0 clause 5.1.6.2 describes the scheduling restriction if UE does not support orphan RE capability for eType1 DMRS. However, UE behaviour of the scheduling restriction for M-TRP FDM 2a/2b is not captured.
· Summary of change: Specify the scheduling restriction, if UE does not support orphan RE capability for eType1 DMRS, for M-TRP FDM 2a/2b.
· Consequences if not approved: The scheduling restriction, if UE does not support orphan RE capability for eType1 DMRS, for M-TRP FDM 2a/2b is not correct.
	5.1.6.2 DM-RS reception procedure
< Unchanged parts are omitted >
For DM-RS configuration enhanced type 1, when UE is not indicating UE capability of [noSchedulingRestriction-r18] except for PDSCH , the UE shall assume the number of consecutively scheduled PRBs are even, and the offset of the scheduled PRB from common resource block 0 is even number.
For DM-RS configuration enhanced type 1, 
· if a UE is configured with the higher layer parameter repetitionScheme set to 'fdmSchemeA' or ‘fdmSchemeB’, and is indicated with two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication' and DM-RS port(s) within one CDM group in the DCI field 'Antenna Port(s)',
· if a UE is not indicating UE capability of [noSchedulingRestrictionForFDMSchemes-r18], the UE shall assume that the number of consecutively scheduled PRBs for PDSCH for each TCI-state is even, and the offset of the scheduled PRB from common resource block 0 for PDSCH for each TCI-state is even number.
· otherwise,
· if the UE is not indicating UE capability of [noSchedulingRestriction-r18], the UE shall assume the number of consecutively scheduled PRBs for PDSCH is even, and the offset of the scheduled PRB for PDSCH from common resource block 0 is even number.
< Unchanged parts are omitted >



Agreement
Adopt the following TP for TS 38.214 v18.0.0.
· Reason for change: The text in current TS 38.214 v18.0.0 clause 6.2.3.1 describes PTRS association for 2-port PTRS for two codeword case. However, the same UE behabiour is already specified in other part in clause 6.2.3.1 in TS 38.214 v18.0.0.
· Summary of change: Remove the duplicated text.
· Consequences if not approved: The same UE behaviour is specified in two parts in clause 6.2.3.1 in TS 38.214 v18.0.0, and it makes difficult to understand the spec.
	[bookmark: _Toc148101586]6.2.3.1   UE PT-RS transmission procedure when transform precoding is not enabled
< Unchanged parts are omitted >
If a UE is scheduled with two codewords,
-	if the UE is configured with the higher layer parameter maxNrofPorts in PTRS-UplinkConfig set to 'n1', the PT-RS port is associated with the one of DM-RS ports indicated by DCI field PTRS-DMRS association for the codeword with the higher MCS. If the MCS indices of the two codewords are the same, the PT-RS antenna port is associated with codeword 0. When a codeword is scheduled to transmit PUSCH for retransmission, the MCS for determining PT-RS association to codeword is obtained from the DCI for the same transport block in the initial transmission. 
-	if the UE is configured with the higher layer parameter maxNrofPorts in PTRS-UplinkConfig set to 'n2', each PT-RS port is associated with the one of DM-RS ports indicated by DCI field ‘PTRS-DMRS association’.
< Unchanged parts are omitted >




Agreement
Adopt the following text proposal in TS38.214 v18.0.0.
· Reason for change: The scheduling restriction of orphan RE or eType1 is specified in current TS 38.214 v18.0.0 clause 5.1.6.2. However, the current scheduling restriction cannot ensure orthogonality because the PRBs not available for PDSCH are variable (e.g. PRBs not available for PDSCH declared by RateMatchPattern are configured with 1RB granularity and a symbol level bitmap, leading to the second restriction can’t avoid some orphan RE cases caused by PDSCH rate matching).
· Summary of change: Clarify the offset of the scheduling restriction is the offset of each set of consecutively scheduled PRBs.
· Consequences if not approved: Rel-18 eType 1 DMRS ports cannot be orthogonal for scheduled in MU-MIMO scenario for some cases.
	[bookmark: _Toc148101587]5.1.6.2	DM-RS reception procedure
< Unchanged parts are omitted >
For DM-RS configuration enhanced type 1, when UE is not indicating UE capability of [noSchedulingRestriction-r18], the UE shall assume the number of consecutively scheduled PRBs are even, and the offset of the each set of consecutively scheduled PRBs from common resource block 0 is even number. 
< Unchanged parts are omitted >



Agreement
Introduce a UE feature group to indicate the whether/how to support Rel-18 DMRS and PDSCH processing capability 2 simultaneously
· In this feature group, the UE can additionally report relaxation on processing delay for PDSCH processing capability 2
· FFS: Details of the relaxation on processing delay

Conclusion
· It is understood that there can be a performance degradation in Rel.18 eType 2 DMRS for PDSCH when the either one of following conditions is not satisfied.
· The number of consecutively scheduled PRBs for PDSCH is even.
· The number of PRBs offset of scheduled PDSCH from point A (common resource block 0) is even.
· However, there is no consensus in RAN1 to introduce additional scheduling restriction for eType2 DMRS for PDSCH to solve the above issue.

Agreement
For the antenna ports indication in Rel.18 eType2 DMRS ports with maxLength = 1 for PUSCH for rank 1-4 in RAN1#114 agreement,
· Remove all remaining rows with [ ].

Agreement
For the antenna ports indication in Rel.18 eType2 DMRS ports with maxLength = 2 for PUSCH for rank 1-4 in RAN1#114 agreement,
· Remove all remaining rows with [ ].

Agreement
For the antenna ports indication in Rel.18 eType1 DMRS ports with maxLength = 2 for PUSCH for rank 1-4 in RAN1#114 agreement, additionally support/remove the following rows:
· For rank 2 table: support row 21-29, remove row 13, 18, 19.
· For rank 3 table: support row 3-5 and row 11-14 with following modification of row 3, and remove row 9,10. 
· For rank 4 table: support row 4, row 7, row 11-16, with following modification of row 7
Table 7.3.1.1.2-48: Antenna port(s), transform precoder is disabled, dmrs-Type=eType1, maxLength=2, rank = 3
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	[3
	2
	9-11 8-10
	1]


Table 7.3.1.1.2-49: Antenna port(s), transform precoder is disabled, dmrs-Type=eType1, maxLength=2, rank = 4
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	[7
	2
	1,3,5,7 8,10,12,14
	2]



Conclusion
For the antenna ports indication in Rel.18 eType1 DMRS ports with maxLength = 1 for PUSCH for rank 5-8, no more DMRS ports combinations are supported in Rel.18.

Conclusion
For the antenna ports indication in Rel.18 eType1 DMRS ports with maxLength = 2 for PUSCH for rank 5-8, no more DMRS ports combinations are supported in Rel.18.


Conclusion
For the antenna ports indication in Rel.18 eType2 DMRS ports with maxLength = 1 for PUSCH for rank 5-8, no more DMRS ports combinations are supported in Rel.18.

Conclusion
For the antenna ports indication in Rel.18 eType2 DMRS ports with maxLength = 2 for PUSCH for rank 5-8, no more DMRS ports combinations are supported in Rel.18.

Agreement
· When the UE is configured with the higher layer parameter enhanced-dmrs-Type_r18, the UE does not expect to be configured with dmrs-FD-OCC-DisabledForRank1-PDSCH.
· Adopt the following text proposal in TS38.214 v18.0.0.
· Reason for change: The text of OCC disabling in current TS 38.214 v18.0.0 clause 5.1.6.2 is applicable irrespective of configuration of enhanced-dmrs-Type_r18. However, it reduces MU capacity, which is not aligned with purpose of Rel.18 DMRS ports.
· Summary of change: The text of OCC disabling is not applicable if UE is configured with enhanced-dmrs-Type_r18.
· Consequence if not approved: UE behaviour when OCC disabling is configured is not correct for Rel.18 DMRS.
	[bookmark: _Toc148101588]5.1.6.2	DM-RS reception procedure
< Unchanged parts are omitted >
If a UE is configured with higher layer parameter dmrs-FD-OCC-DisabledForRank1-PDSCH and the UE is scheduled with PDSCH with single DM-RS port, the UE may assume that set of orthogonal DM-RS antenna ports from the same CDM group using different set of wf(k') codes are not associated with the transmission of PDSCH to another UE.
If a UE is configured with higher layer parameter enhanced-dmrs-Type_r18, the UE does not expect to be configured with dmrs-FD-OCC-DisabledForRank1-PDSCH.
< Unchanged parts are omitted >



Conclusion
For UL 8Tx transmission, there is no consensus to reuse the reserved field in antenna port field for other purposes.




In this contribution, we provide some discussion on the remaining issues for DMRS enhancement.
Discussion
MU-MIMO scheduling restriction
In RAN1 #114b, it was discussed whether additional MU-MIMO scheduling restriction like whether the NW should always make sure the DMRS ports for the scheduling UEs and co-scheduling UEs are orthogonal. To keep orthogonal DMRS ports could be beneficial for the UE with advanced receivers for interference cancellation, but it could reduce the potential MU-MIMO order. Currently the NW can schedule MU-MIMO based on two different DMRS sequences. 
Further, current minimum PDSCH processing delay does not count the impact form advanced receivers. If advanced receivers need to be considered, RAN1 should first study the additional minimum PDSCH processing delay. In addition, advanced receiver should be optional UE feature, which is different from the orphan RE handling UE feature. Therefore, further MU-MIMO related restrictions to facilitate the advanced receiver should not be based on the existing UE feature for orphan RE handling, but a new UE feature should be introduced.
Proposal 1: If further scheduling restriction on MU-MIMO to facilitate the advanced receiver needs to be supported, RAN1 should study the following aspects:
· Additional PDSCH processing delay for the scheduling restriction
· Introduce new UE feature for the new scheduling restriction on MU-MIMO instead or reusing the UE feature for orphan RE handling

eType1/2 DMRS with co-scheduled UE information
In R1-2310794, RAN4 provides the following information that the eType1/2 DMRS is also supported when the new signaling in DCI on the co-scheduled UE information is present.
	Question 5: Whether the new signaling in DCI is supported when Rel-18 DMRS is configured?
Answer: Yes. The new signaling can be supported for the UE with Rel-18 DMRS configured, and co-scheduled UE mentioned in DCI signaling includes both co-scheduled UEs on R15 DMRS ports and co-scheduled UEs on R18 DMRS ports 




The eType1/2 DMRS with co-scheduled UE information in DCI is a new feature. Therefore, a corresponding UE feature group should be introduced. In addition, since the co-scheduled UEs can be either R15 DMRS or R18 DMRS, additional UE complexity for the blind detection of the DMRS type for the co-scheduled UEs could be required. Therefore, it is better to introduce additional processing delay when the co-scheduled UE information is present and eType1/2 DMRS is configured. With regard to different UE implementation schemes, one possible way is to introduce a UE capability for the additional processing delay for PDSCH reception.
Proposal 2: Introduce a new UE FG on eType1/2 DMRS with co-scheduled UE information indicated by DCI, and the UE FG includes the following components:
· Component 1: supported DMRS type for co-scheduled UE when the eType1/2 DMRS is configured
· Component 2: the additional processing delay for PDSCH reception when the co-scheduled UE information is present and eType1/2 DMRS is configured

Editorial correction for DMRS ports indication tables
The total payload size for the DMRS ports indication for 1 codeword and 2 codewords should be aligned. Therefore, some fields for the DMRS ports for the 2 codewords case should be defined as reserved.
Proposal 3: Endorse the following TP for 38.212 to clarify that some fields for the DMRS tables for 2 codewords case are reserved.
	Table 7.3.1.2.2-7: Antenna port(s) (1000 + DMRS port), dmrs-Type=1,
enhanced-dmrs-Type is configured, maxLength=1
	One Codeword:
Codeword 0 enabled,
Codeword 1 disabled
	Two Codewords:
Codeword 0 enabled,
Codeword 1 enabled

	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	1
	0
	0
	2
	0,1,2,3,8

	1
	1
	1
	1
	2
	0,1,2,3,8,10

	2
	1
	0,1
	2
	2
	0,1,2,3,8,9,10

	3
	2
	0
	3
	2
	0,1,2,3,8,9,10,11

	4
	2
	1
	4-31
	reserved
	reserved

	5
	2
	2
	
	
	

	6
	2
	3
	
	
	

	7
	2
	0,1
	
	
	

	8
	2
	2,3
	
	
	

	9
	2
	0-2
	
	
	

	10
	2
	0-3
	
	
	

	11
	2
	0,2
	
	
	

	12
	1
	8
	
	
	

	13
	1
	9
	
	
	

	14
	1
	8,9
	
	
	

	15
	2
	8
	
	
	

	16
	2
	9
	
	
	

	17
	2
	10
	
	
	

	18
	2
	11
	
	
	

	19
	2
	8,9
	
	
	

	20
	2
	10,11
	
	
	

	21
	1
	0,1,8
	
	
	

	22
	1
	0,1,8,9
	
	
	

	23
	2
	0,1,8
	
	
	

	24
	2
	0,1,8,9
	
	
	

	25
	2
	2,3,10
	
	
	

	26
	2
	2,3,10,11
	
	
	

	27-31
	Reserved
	Reserved
	
	
	



Table 7.3.1.2.2-7A: Antenna port(s) (1000 + DMRS port), dmrs-Type=1,
enhanced-dmrs-Type is configured, maxLength=1
	One Codeword:
Codeword 0 enabled,
Codeword 1 disabled
	Two Codewords:
Codeword 0 enabled,
Codeword 1 enabled

	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	1
	0
	0
	2
	0,1,2,3,8

	1
	1
	1
	1
	2
	0,1,2,3,8,10

	2
	1
	0,1
	2
	2
	0,1,2,3,8,9,10

	3
	2
	0
	3
	2
	0,1,2,3,8,9,10,11

	4
	2
	1
	4-31
	reserved
	reserved

	5
	2
	2
	
	
	

	6
	2
	3
	
	
	

	7
	2
	0,1
	
	
	

	8
	2
	2,3
	
	
	

	9
	2
	0-2
	
	
	

	10
	2
	0-3
	
	
	

	11
	2
	0,2
	
	
	

	12
	1
	8
	
	
	

	13
	1
	9
	
	
	

	14
	1
	8,9
	
	
	

	15
	2
	8
	
	
	

	16
	2
	9
	
	
	

	17
	2
	10
	
	
	

	18
	2
	11
	
	
	

	19
	2
	8,9
	
	
	

	20
	2
	10,11
	
	
	

	21
	1
	0,1,8
	
	
	

	22
	1
	0,1,8,9
	
	
	

	23
	2
	0,1,8
	
	
	

	24
	2
	0,1,8,9
	
	
	

	25
	2
	2,3,10
	
	
	

	26
	2
	2,3,10,11
	
	
	

	27
	2
	0,2,3
	
	
	

	28-31
	Reserved
	Reserved
	
	
	







Editorial correction for incorrect DMRS table index
The DMRS table index 7.3.1.2.27 in 38.214 should be the DMRS table index 7.3.1.2.27, where there is no table 7.3.1.2.27 defined in 38.212.
Proposal 4: Endorse the following TP for 38.214 for DMRS table index correction.
	[bookmark: _Toc11352102][bookmark: _Toc20317992][bookmark: _Toc27299890][bookmark: _Toc29673155][bookmark: _Toc29673296][bookmark: _Toc29674289][bookmark: _Toc36645519][bookmark: _Toc45810564][bookmark: _Toc146791762]5.1.6.2	DM-RS reception procedure
[bookmark: _Hlk500839563]<omitted text>
the UE may assume that all the remaining orthogonal antenna ports are not associated with transmission of PDSCH to another UE.
For DM-RS configuration enhanced type 1,
-	if a UE is scheduled with one codeword and assigned with the antenna port mapping with indices of [{9, 10, 11 and 27 when applicable} in Table 7.3.1.2.2-7 and Table 7.3.1.2.2-7A] of Clause 7.3.1.2 of [5, TS 38.212], or
-	if a UE is scheduled with one codeword and assigned with the antenna port mapping with indices of [{9, 10, 11, 24, 25, 26, 27, 28, 29, 30 and 66 when applicable} in Table 7.3.1.2.2-8 and Table 7.3.1.2.2-8A] of Clause 7.3.1.2 of [5, TS 38.212], 
the UE may assume that all the remaining orthogonal antenna ports of the CDM groups, from which the antenna ports are indicated to the UE, are not associated with transmission of PDSCH to another UE, or
-	if a UE is scheduled with two codewords, the UE may assume that all the remaining orthogonal antenna ports are not associated with transmission of PDSCH to another UE.





Conclusion
In this contribution, we provided discussion on remaining issues for DMRS enhancement. Based on the discussion, the following proposals have been achieved.
Proposal 1: If further scheduling restriction on MU-MIMO to facilitate the advanced receiver needs to be supported, RAN1 should study the following aspects:
· Additional PDSCH processing delay for the scheduling restriction
· Introduce new UE feature for the new scheduling restriction on MU-MIMO instead or reusing the UE feature for orphan RE handling
Proposal 2: Introduce a new UE FG on eType1/2 DMRS with co-scheduled UE information indicated by DCI, and the UE FG includes the following components:
· Component 1: supported DMRS type for co-scheduled UE when the eType1/2 DMRS is configured
· Component 2: the additional processing delay for PDSCH reception when the co-scheduled UE information is present and eType1/2 DMRS is configured

Proposal 3: Endorse the following TP for 38.212 to clarify that some fields for the DMRS tables for 2 codewords case are reserved.
	Table 7.3.1.2.2-7: Antenna port(s) (1000 + DMRS port), dmrs-Type=1,
enhanced-dmrs-Type is configured, maxLength=1
	One Codeword:
Codeword 0 enabled,
Codeword 1 disabled
	Two Codewords:
Codeword 0 enabled,
Codeword 1 enabled

	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	1
	0
	0
	2
	0,1,2,3,8

	1
	1
	1
	1
	2
	0,1,2,3,8,10

	2
	1
	0,1
	2
	2
	0,1,2,3,8,9,10

	3
	2
	0
	3
	2
	0,1,2,3,8,9,10,11

	4
	2
	1
	4-31
	reserved
	reserved

	5
	2
	2
	
	
	

	6
	2
	3
	
	
	

	7
	2
	0,1
	
	
	

	8
	2
	2,3
	
	
	

	9
	2
	0-2
	
	
	

	10
	2
	0-3
	
	
	

	11
	2
	0,2
	
	
	

	12
	1
	8
	
	
	

	13
	1
	9
	
	
	

	14
	1
	8,9
	
	
	

	15
	2
	8
	
	
	

	16
	2
	9
	
	
	

	17
	2
	10
	
	
	

	18
	2
	11
	
	
	

	19
	2
	8,9
	
	
	

	20
	2
	10,11
	
	
	

	21
	1
	0,1,8
	
	
	

	22
	1
	0,1,8,9
	
	
	

	23
	2
	0,1,8
	
	
	

	24
	2
	0,1,8,9
	
	
	

	25
	2
	2,3,10
	
	
	

	26
	2
	2,3,10,11
	
	
	

	27-31
	Reserved
	Reserved
	
	
	



Table 7.3.1.2.2-7A: Antenna port(s) (1000 + DMRS port), dmrs-Type=1,
enhanced-dmrs-Type is configured, maxLength=1
	One Codeword:
Codeword 0 enabled,
Codeword 1 disabled
	Two Codewords:
Codeword 0 enabled,
Codeword 1 enabled

	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	1
	0
	0
	2
	0,1,2,3,8

	1
	1
	1
	1
	2
	0,1,2,3,8,10

	2
	1
	0,1
	2
	2
	0,1,2,3,8,9,10

	3
	2
	0
	3
	2
	0,1,2,3,8,9,10,11

	4
	2
	1
	4-31
	reserved
	reserved

	5
	2
	2
	
	
	

	6
	2
	3
	
	
	

	7
	2
	0,1
	
	
	

	8
	2
	2,3
	
	
	

	9
	2
	0-2
	
	
	

	10
	2
	0-3
	
	
	

	11
	2
	0,2
	
	
	

	12
	1
	8
	
	
	

	13
	1
	9
	
	
	

	14
	1
	8,9
	
	
	

	15
	2
	8
	
	
	

	16
	2
	9
	
	
	

	17
	2
	10
	
	
	

	18
	2
	11
	
	
	

	19
	2
	8,9
	
	
	

	20
	2
	10,11
	
	
	

	21
	1
	0,1,8
	
	
	

	22
	1
	0,1,8,9
	
	
	

	23
	2
	0,1,8
	
	
	

	24
	2
	0,1,8,9
	
	
	

	25
	2
	2,3,10
	
	
	

	26
	2
	2,3,10,11
	
	
	

	27
	2
	0,2,3
	
	
	

	28-31
	Reserved
	Reserved
	
	
	







Proposal 4: Endorse the following TP for 38.214 for DMRS table index correction.
	5.1.6.2	DM-RS reception procedure
<omitted text>
the UE may assume that all the remaining orthogonal antenna ports are not associated with transmission of PDSCH to another UE.
For DM-RS configuration enhanced type 1,
-	if a UE is scheduled with one codeword and assigned with the antenna port mapping with indices of [{9, 10, 11 and 27 when applicable} in Table 7.3.1.2.2-7 and Table 7.3.1.2.2-7A] of Clause 7.3.1.2 of [5, TS 38.212], or
-	if a UE is scheduled with one codeword and assigned with the antenna port mapping with indices of [{9, 10, 11, 24, 25, 26, 27, 28, 29, 30 and 66 when applicable} in Table 7.3.1.2.2-8 and Table 7.3.1.2.2-8A] of Clause 7.3.1.2 of [5, TS 38.212], 
the UE may assume that all the remaining orthogonal antenna ports of the CDM groups, from which the antenna ports are indicated to the UE, are not associated with transmission of PDSCH to another UE, or
-	if a UE is scheduled with two codewords, the UE may assume that all the remaining orthogonal antenna ports are not associated with transmission of PDSCH to another UE.




