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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN1 #114b meeting, the following agreements and conclusions were made for increasing the number of orthogonal DMRS ports for DL/UL MU-MIMO [1]:
	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: _Toc148429967]6.2.3.1	UE PT-RS transmission procedure when transform precoding is not enabled
[bookmark: _Toc148429968]*** 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: _Toc148429969]6.2.2       UE DM-RS transmission procedure
[bookmark: _Toc148429970]*** 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: _Toc148429971]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: _Toc148429972]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: _Toc148429973]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 our views for remaining issues and maintenance on increasing number of orthogonal DMRS ports for DL/UL MU-MIMO and 8 Tx UL SU-MIMO.
Increasing the number of orthogonal DMRS ports
In the this section, we provide our views on maintenance on enhanced DMRS with increasing the number of orthogonal DMRS ports, based on the latest specification with updating after RAN1 #114b and agreements in the Rel-18 RAN WG1 meetings.
TP on downlink DMRS port indication table index
· Reason for change: In TS 38.212, DMRS port indication tables for single TRP transmission are specified by Table 7.3.1.2.2-7/8/9/10 for enhanced DMRS with dmrs-Type=1 and maxLength=1, enhanced DMRS with dmrs-Type=1 and maxLength=2, enhanced DMRS with dmrs-Type=2 and maxLength=1, enhanced DMRS with dmrs-Type=2 and maxLength=1, respectively. DMRS port indication tables for multiple TRP transmission are specified by Table 7.3.1.2.2-7A/8A/9A/10A for enhanced DMRS with dmrs-Type=1 and maxLength=1, enhanced DMRS with dmrs-Type=1 and maxLength=2, enhanced DMRS with dmrs-Type=2 and maxLength=1, enhanced DMRS with dmrs-Type=2 and maxLength=1, respectively. However, there is a misalignment for DMRS table index in the description in TS 38.214, where DMRS table index 7.3.1.2.2-1B/2B/3B/4B, 7.3.1.2.2-1C/2C/3C/4C are used in the brackets. Moreover, two table index after “7.3.1.2.2-3, 7.3.1.2.2-3A” are missing, which are used for enhanced DMRS with dmrs-Type=2 and maxLength=1 in case of single and multiple TRP transmission.
· Summary for change: 1. the table index in the brackets are updated based on the final table index in TS 38. 212 and the brackets are removed (texts in the brackets are kept); 2. two table index “7.3.1.2.2-9, 7.3.1.2.2-9A” after “7.3.1.2.2-3, 7.3.1.2.2-3A” are added to include enhanced DMRS with dmrs-Type=2 and maxLength=1 in case of single and multiple TRP transmission.
· Consequences if not approved: Incorrect and missing DMRS table index for description of downlink DM-RS not used for data transmission.
· TP is for TS38.214 v18.0.01
Based on the above discussion, we propose:  
Adopt text proposal 1 for updating downlink DMRS port indication table index:
	Text Proposal 1 for TS 38.214
5.1.6.2	DM-RS reception procedure
<Unchanged text is omitted>
The UE does not expect the resource allocation of the potential co-scheduled UE(s) in other DM-RS ports of the same CDM group to be misaligned in the PRG-level grid to this UE with PRG=2 or 4.
When receiving PDSCH scheduled by DCI format 1_1, the UE shall assume that the CDM groups indicated in the configured index from Tables 7.3.1.2.2-1, 7.3.1.2.2-1A,[ 7.3.1.2.2-71B, 7.3.1.2.2-7A1C ], 7.3.1.2.2-2, 7.3.1.2.2-2A,[ 7.3.1.2.2-82B, 7.3.1.2.2-8A2C ], 7.3.1.2.2-3, 7.3.1.2.2-3A, [ 7.3.1.2.2-93B, 7.3.1.2.2-9A3C ], 7.3.1.2.2-4, 7.3.1.2.2-4A, [ 7.3.1.2.2-104B, 7.3.1.2.2-10A4C ] of [5, TS. 38.212] contain potential co-scheduled downlink DM-RS and are not used for data transmission, where "1", "2" and "3" for the number of DM-RS CDM group(s) in Tables 7.3.1.2.2-1, 7.3.1.2.2-1A ,[ 7.3.1.2.2-71B, 7.3.1.2.2-7A1C ], 7.3.1.2.2-2, 7.3.1.2.2-2A,[ 7.3.1.2.2-82B, 7.3.1.2.2-8A2C ], 7.3.1.2.2-3, 7.3.1.2.2-3A, 7.3.1.2.2-9, 7.3.1.2.2-9A, 7.3.1.2.2-4, 7.3.1.2.2-4A, [ 7.3.1.2.2-104B, 7.3.1.2.2-10A4C ] of [5, TS. 38.212] correspond to CDM group 0, {0,1}, {0,1,2}, respectively.
<Unchanged text is omitted>


TP on uplink DMRS port indication table index
· Reason for change: In TS 38.212, DMRS port indication tables for PUSCH 5-8 in case of maxlength=2, dmrs-Type=2 are specified by Table 7.3.1.1.2-23A to 7.3.1.1.2-23D, and DMRS port indication tables for uplink DMRS type 1/2 are specified by Tables 7.3.1.1.2-38 to 7.3.1.1.2-69. However, these new DMRS port indication table index are not included for description of uplink DM-RS not used for data transmission.
· Summary for change: Remove backet and add DMRS port indication table index 7.3.1.1.2-23A to 7.3.1.1.2-23D and 7.3.1.1.2-38 to 7.3.1.1.2-69 for description of uplink DM-RS not used for data transmission.
· Consequences if not approved: Incomplete DMRS table index for description of uplink DM-RS not used for data transmission.
· TP is for TS38.214 v18.0.01
Based on the above discussion, we propose:  
Adopt text proposal 2 for updating uplink DMRS port indication table index:
	Text Proposal 2 for TS 38.214
6.2.2 UE DM-RS transmission procedure 
<Unchanged text is omitted>
For PUSCH scheduled by DCI format 0_1, by activation DCI format 0_1 with CRC scrambled by CS-RNTI, or configured by configured grant Type 1 configuration, the UE shall assume the DM-RS CDM groups indicated in Tables 7.3.1.1.2-6 to [7.3.1.1.2-23D] and Tables 7.3.1.1.2-38 to 7.3.1.1.2-69 of Clause 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
<Unchanged text is omitted>


Alignment on description of DMRS type for enhanced DMRS
Based on the newest higher layer parameter list with LS to RAN2 [2], enhanced DMRS is enabled by higher layer signalling enhanced-dmrs-Type_r18 and DMRS type is indicated by legacy higher layer parameter dmrs-Type. If enhanced-dmrs-Type_r18 is present, the enhanced DMRS with Type 1 is used if dmrs-Type is absent. If enhanced-dmrs-Type_r18 is present, the enhanced DMRS with Type 2 is used if dmrs-Type is present. In TS 38.214, there is term “DMRS configuration enhanced type 1”, “DMRS configuration enhanced type2”, which are used for type 1 and type 2 enhanced DMRS. However, in TS 38.211, there is no term of “DMRS configuration enhanced Type 1” and “DMRS configuration enhanced type 2”. In detail, ‘DMRS configuration Type 1’ and ‘DMRS configuration Type 2’ are still used for specifying enhanced DMRS but with description of “if the higher-layer parameter enhanced-dmrs-Type_r18 is configured”. Thus, we think it is better to align the description between TS 38.211 and TS 38.214. Two alternatives can be further discussed. For Alt.1, in TS 38.211, “DMRS configuration type 1”/ “DMRS configuration type 2” when the higher-layer parameter enhanced-dmrs-Type_r18 is configured can be substituted by “DMRS configuration enhanced type 1”/ “DMRS configuration enhanced type 2”, respectively. For Alt.2, in TS 38.214, “DMRS configuration enhanced type 1”/ “DMRS configuration enhanced type 2” can be substituted by “DMRS configuration type 1 with configured enhanced-dmrs-Type_r18”/“DMRS configuration type 2 with configured enhanced-dmrs-Type_r18”, respectively. In our view, we prefer Alt.2 since it is more aligned with higher layer signalling for DMRS type and can avoid misunderstanding that “enhanced type 1” and “enhanced type 2” are two additional DMRS types for dmrs-Type.
Replace “DMRS configuration enhanced type 1”/“DMRS configuration enhanced type 2” in TS 38.214 with “DMRS configuration type 1 with configured enhanced-dmrs-Type_r18”/“DMRS configuration type 2 with configured enhanced-dmrs-Type_r18” to avoid misunderstanding.
Updating for RRC parameter name in TS 38.211
· Reason for change: In TS 38.211, the higher-layer parameter for enabling enhanced DMRS with increasing number of orthogonal ports is denoted as ‘dmrs-TypeEnh’. However, the parameter name ‘enhanced-dmrs-Type_r18’ are used in the newest RRC parameter list for this higher-layer parameters with LS send to RAN2 [2]. 
· Summary for change: Update the RRC parameter name ‘dmrs-TypeEnh’ by ‘enhanced-dmrs-Type_r18’.
· Consequences if not approved: RRC parameter names are not aligned between TS38.211 Clause 6.4.1.1.3 and higher layer specification 38.331 based on the latest LS.
· TP is for TS38.211 v18.0.01
Based on the above discussion, we propose: 
 Adopt the text proposal 3 for updating the RRC parameter names for enabling downlink and uplink DMRS with increasing number of orthogonal ports:  
	Text Proposal 3 for TS 38.211
6.4.1.1.3	Precoding and mapping to physical resources 

The sequence  shall be mapped to the intermediate quantity  according to 
-	if transform precoding is not enabled, 
-	if the higher-layer parameter enhanced-dmrs-Type_r18dmrs-TypeEnh is configured

-	otherwise


-	if transform precoding is enabled


where , , and  are given by Tables 6.4.1.1.3-1 and 6.4.1.1.3-2 and the configuration type is given by the higher-layer parameter DMRS-UplinkConfig, and both  and  correspond to . The intermediate quantity  if Δ corresponds to any other antenna ports than. 
<Unchanged text is omitted>
7.4.1.1.2	Mapping to physical resources
The UE shall assume the PDSCH DM-RS being mapped to physical resources according to configuration type 1 or configuration type 2 as given by the higher-layer parameter dmrs-Type.


The UE shall assume the sequence  is scaled by a factor  to conform with the transmission power specified in [6, TS 38.214] and mapped to resource elements  according to

-	if the higher-layer parameter enhanced-dmrs-Type_r18dmrs-TypeEnh is configured

-	otherwise



where , , and  are given by Tables 7.4.1.1.2-1 and 7.4.1.1.2-2 and the following conditions are fulfilled:
-	the resource elements are within the common resource blocks allocated for PDSCH transmission
<Unchanged text is omitted>
The time-domain index  and the supported antenna ports  are given by Table 7.4.1.1.2-5 where 
-	single-symbol DM-RS is used if the higher-layer parameter maxLength in the DMRS-DownlinkConfig IE is not configured
-	single-symbol or double-symbol DM-RS is determined by the associated DCI if the higher-layer parameter maxLength in the DMRS-DownlinkConfig IE is equal to 'len2'.
-	basic or enhanced DM-RS multiplexing is controlled by the higher-layer parameter enhanced-dmrs-Type_r18dmrs-TypeEnh
<Unchanged text is omitted>



Increasing the number of orthogonal DMRS ports for more than 4 layer UL SU-MIMO
In the this section, we provide our views for remaining issues and maintenance on increasing the number of orthogonal DMRS ports for more than 4 layer UL SU-MIMO.
PTRS Power boosting for PUSCH transmission
	 Agreement
For time density of PTRS of rank 5-8 PUSCH, support Alt.1:
· Alt.1: Reuse the existing RRC parameter of timeDensity in PTRS-UplinkConfig for both CWs.
· The time density for an PTRS port is determined by the MCS for the associated CW.
Agreement
For 8Tx PUSCH, when the ptrs-Power configures 00, the factor ([image: ]) for partial coherent TPMIs is down selected from the following:
· Alt.1: , where  is the number of PUSCH layers which are precoded coherently with the PUSCH layer where PTRS port x is associated with, Qp is the number of PTRS ports scheduled to the UE, and L is the total number of PUSCH layers.
· Alt.2: , where  is the number of PUSCH layers which are precoded coherently with the PUSCH layer where PTRS port x is associated with, and Qp is the number of PTRS ports scheduled to the UE.


In RAN1 #113 meeting, it was agreed as above text box that the time density for an PTRS port of a rank 5-8 PUSCH is determined by the MCS for the associated CW. There may be a case that two PTRS ports are associated with different CWs and have different time densities as shown in Fig.1. Then in different OFDM symbols, the Qp (i.e., the number of PTRS ports scheduled to the UE) may be different and the power boosting may be different since it has already agreed that the power posting for non-coherent and partial-coherent PUSCH is related to the value of Qp. For example, for PTRS port 0 shown in Fig 1, in some symbols the scheduled number of PTRS ports is two while in some symbols there is only one PTRS port. The power boosting of PTRS port 0 is different in different scheduled symbols. 
One issue is whether the power boosting of a PTRS port can be different in different scheduled symbols. If so, the agreed Qp  in principles for determining power boosting for a PTRS port in a symbol for non-coherent and partial-coherent PUSCH shall be the number of PTRS ports present in that symbol; if the power boosting of a PTRS port shall be same in different symbols, then the Qp shall be the minimum number of PTRS ports in different symbols where the PTRS port is present.
Yes
PUSCH occasion(slot)
Time domain pattern of PTRS port 0
Time domain pattern of PTRS port 1

Fig 1. An example of different time densities of different PTRS ports
If two PTRS ports have different time densities, when determine the factor () of a PTRS port for a non-coherent or partial-coherent PUSCH, the Qp is:
the number of PTRS ports present in a symbol if a UE supports different factors in different symbols, or
the minimum number of PTRS ports in different symbols where the PTRS port is present if a UE doesn’t support different factors in different symbols.

According to the current specification in TS 38.214 [2], if time density of PTRS is equal or larger than the duration of PUSCH transmission, the UE will not transmit the PTRS.
· TS 38.214 Section 6.2.3.1
	When a UE is scheduled to transmit PUSCH with allocation duration of 2 symbols or less, and if  is set to 2 or 4, the UE shall not transmit PT-RS. When a UE is scheduled to transmit PUSCH with allocation duration of 4 symbols or less, and if  is set to 4, the UE shall not transmit PT-RS.


[bookmark: _Hlk138601226]If the time density of a PTRS port is less than the duration of PUSCH and the time density of another PTRS port equal or larger than the duration of PUSCH, how to transmit PTRS need be determined. Considering PTRS is important for phase correction, we think the reasonable method is to drop the PTRS port only whose time density is equal or larger than the PUSCH duration and still to transmit the PTRS port whose time density is less than the PUSCH duration.
Transmits the PTRS port only whose time density is less than the PUSCH duration and we propose the following text change: 
	Text Proposal 4 TS 38.214
6.2.3.1 UE PT-RS transmission procedure when transform precoding is not enabled
< Unchanged parts are omitted >
When a UE is scheduled to transmit PUSCH with allocation duration of 2 symbols or less, and if  of a PT-RS port is set to 2 or 4, the UE shall not transmit PT-RSthe PT-RS port. When a UE is scheduled to transmit PUSCH with allocation duration of 4 symbols or less, and if  of a PT-RS port is set to 4, the UE shall not transmit PT-RSthe PT-RS port.
< Unchanged parts are omitted >



In RAN 1 #114bis meeting, the following TP was adopted to clarify the association between PUSCH antenna port and PTRS port for partial-coherent and non-coherent codebook-based 8Tx UL transmission. That is 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.
	[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 ***


In Rel-18 8 TX UL transmission, for a partial/non-coherent UE, ‘fullpowerMode1’ may be configured for full power operation. For rank 1 PUSCH transmission, the precoder  is additionally added for full power transmission with mode 1. Then based on the TP above, if two PT-RS ports are configured, the UL PT-RS port 0 is associated with the single layer which is transmitted with PUSCH antenna port 1000, 1001, 1004 and 1005, and UL PT-RS port 1 is associated with the single layer which is transmitted with PUSCH antenna port 1002, 1003, 1006 and 1007. That is for a 8Tx single layer PUSCH transmission with fullpowerMode1, two PT-RS ports are determined and the two PT-RS ports are of same sequence and are transmitted on same REs on the same layer. However, for one layer PUSCH transmission, there is only one PTRS port. So it needs to be clarified whether it is one PT-RS port or two PT-RS ports for transmission in this case. If it is one PT-RS port, some words like “For a partial/non-coherent UE configured with ‘fullpowerMode1’ and the indicated precoder is  , UE only transmit UL PT-RS port 0” shall be captured in TS 38.214. If it is two PT-RS ports, to the resource mapping of the two PTRS ports on a single layer shall be clarified. Therefore, we propose:
Clarify whether to transmit one or two  PTRS ports for a single-layer partial/non-coherent PUSCH transmission with full power mode 1 when two PTRS ports are configured. 
Conclusion
Base on above discussion, our observations and proposals are summarized as follows:
1. Adopt text proposal 1 for updating downlink DMRS port indication table index:
	Text Proposal 1 for TS 38.214
5.1.6.2	DM-RS reception procedure
<Unchanged text is omitted>
The UE does not expect the resource allocation of the potential co-scheduled UE(s) in other DM-RS ports of the same CDM group to be misaligned in the PRG-level grid to this UE with PRG=2 or 4.
When receiving PDSCH scheduled by DCI format 1_1, the UE shall assume that the CDM groups indicated in the configured index from Tables 7.3.1.2.2-1, 7.3.1.2.2-1A,[ 7.3.1.2.2-71B, 7.3.1.2.2-7A1C ], 7.3.1.2.2-2, 7.3.1.2.2-2A,[ 7.3.1.2.2-82B, 7.3.1.2.2-8A2C ], 7.3.1.2.2-3, 7.3.1.2.2-3A, [ 7.3.1.2.2-93B, 7.3.1.2.2-9A3C ], 7.3.1.2.2-4, 7.3.1.2.2-4A, [ 7.3.1.2.2-104B, 7.3.1.2.2-10A4C ] of [5, TS. 38.212] contain potential co-scheduled downlink DM-RS and are not used for data transmission, where "1", "2" and "3" for the number of DM-RS CDM group(s) in Tables 7.3.1.2.2-1, 7.3.1.2.2-1A ,[ 7.3.1.2.2-71B, 7.3.1.2.2-7A1C ], 7.3.1.2.2-2, 7.3.1.2.2-2A,[ 7.3.1.2.2-82B, 7.3.1.2.2-8A2C ], 7.3.1.2.2-3, 7.3.1.2.2-3A, 7.3.1.2.2-9, 7.3.1.2.2-9A, 7.3.1.2.2-4, 7.3.1.2.2-4A, [ 7.3.1.2.2-104B, 7.3.1.2.2-10A4C ] of [5, TS. 38.212] correspond to CDM group 0, {0,1}, {0,1,2}, respectively.
<Unchanged text is omitted>


Adopt text proposal 2 for updating uplink DMRS port indication table index:
	Text Proposal 2 for TS 38.214
6.2.2 UE DM-RS transmission procedure 
<Unchanged text is omitted>
For PUSCH scheduled by DCI format 0_1, by activation DCI format 0_1 with CRC scrambled by CS-RNTI, or configured by configured grant Type 1 configuration, the UE shall assume the DM-RS CDM groups indicated in Tables 7.3.1.1.2-6 to [7.3.1.1.2-23D] and Tables 7.3.1.1.2-38 to 7.3.1.1.2-69 of Clause 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
<Unchanged text is omitted>


Replace“DMRS configuration enhanced type 1”/“DMRS configuration enhanced type 2” in TS 38.214 with “DMRS configuration type 1 with configured enhanced-dmrs-Type_r18”/“DMRS configuration type 2 with configured enhanced-dmrs-Type_r18” to avoid misunderstanding.
Adopt the text proposal 3 for updating the RRC parameter names for enabling downlink and uplink DMRS with increasing number of orthogonal ports:  
	Text Proposal 3 for TS 38.211
6.4.1.1.3	Precoding and mapping to physical resources 

The sequence  shall be mapped to the intermediate quantity  according to 
-	if transform precoding is not enabled, 
-	if the higher-layer parameter enhanced-dmrs-Type_r18dmrs-TypeEnh is configured

-	otherwise


-	if transform precoding is enabled


where , , and  are given by Tables 6.4.1.1.3-1 and 6.4.1.1.3-2 and the configuration type is given by the higher-layer parameter DMRS-UplinkConfig, and both  and  correspond to . The intermediate quantity  if Δ corresponds to any other antenna ports than. 
<Unchanged text is omitted>
7.4.1.1.2	Mapping to physical resources
The UE shall assume the PDSCH DM-RS being mapped to physical resources according to configuration type 1 or configuration type 2 as given by the higher-layer parameter dmrs-Type.


The UE shall assume the sequence  is scaled by a factor  to conform with the transmission power specified in [6, TS 38.214] and mapped to resource elements  according to

-	if the higher-layer parameter enhanced-dmrs-Type_r18dmrs-TypeEnh is configured

-	otherwise



where , , and  are given by Tables 7.4.1.1.2-1 and 7.4.1.1.2-2 and the following conditions are fulfilled:
-	the resource elements are within the common resource blocks allocated for PDSCH transmission
<Unchanged text is omitted>
The time-domain index  and the supported antenna ports  are given by Table 7.4.1.1.2-5 where 
-	single-symbol DM-RS is used if the higher-layer parameter maxLength in the DMRS-DownlinkConfig IE is not configured
-	single-symbol or double-symbol DM-RS is determined by the associated DCI if the higher-layer parameter maxLength in the DMRS-DownlinkConfig IE is equal to 'len2'.
-	basic or enhanced DM-RS multiplexing is controlled by the higher-layer parameter enhanced-dmrs-Type_r18dmrs-TypeEnh
<Unchanged text is omitted>


If two PTRS ports have different time densities, when determine the factor () of a PTRS port for a non-coherent or partial-coherent PUSCH, the Qp is:
the number of PTRS ports present in a symbol if a UE supports different factors in different symbols, or
the minimum number of PTRS ports in different symbols where the PTRS port is present if a UE doesn’t support different factors in different symbols.
Transmits the PTRS port only whose time density is less than the PUSCH duration and we propose the following text change: 
	Text Proposal 4 for TS 38.214
6.2.3.1 UE PT-RS transmission procedure when transform precoding is not enabled
< Unchanged parts are omitted >
When a UE is scheduled to transmit PUSCH with allocation duration of 2 symbols or less, and if  of a PT-RS port is set to 2 or 4, the UE shall not transmit PT-RSthe PT-RS port. When a UE is scheduled to transmit PUSCH with allocation duration of 4 symbols or less, and if  of a PT-RS port is set to 4, the UE shall not transmit PT-RSthe PT-RS port.
< Unchanged parts are omitted >


Clarify whether to transmit one or two  PTRS ports for a single-layer partial/non-coherent PUSCH transmission with full power mode 1 when two PTRS ports are configured. 
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