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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref129681832]In RAN1#114bis meeting, the DMRS design for increasing the maximum number of DMRS ports and enabling 8Tx UL have been agreed as shown in Appendix A and B [1].
This contribution mainly focuses on the remaining issues of DMRS enhancement for a larger number of orthogonal DMRS ports and more than 4 layers SU-MIMO PUSCH for 8TX UL operation.

PTRS-DMRS association for 8Tx PUSCH with maxRank<=4
In previous meetings the PTRS-DMRS association for 8Tx PUSCH transmission with maxRank>4 has been agreed, while the PTRS-DMRS association for 8Tx PUSCH transmission with maxRank<=4 has not been decided yet. Following the current wording in TS 38.212, the legacy PTRS-DMRS association behavior (for 2Tx or 4Tx PUSCH transmission) is extended to the aforementioned undecided case, which works perfectly when one PTRS port is configured. However, when two PTRS ports are configured, only reusing legacy behavior based on Table 7.3.1.1.2-26 will incur loss of degree of freedom (DoF) under following cases:

Table 7.3.1.1.2-26: PTRS-DMRS association or Second PTRS-DMRS association for UL PTRS ports 0 and 1
	Value of MSB
	DMRS port
	Value of LSB
	DMRS port

	0
	1st DMRS port which shares PTRS port 0
	0
	1st DMRS port which shares PTRS port 1

	1
	2nd DMRS port which shares PTRS port 0
	1
	2nd DMRS port which shares PTRS port 1


Case1: TPMI index 2 in the following table is indicated for a rank=4 partial-coherent 8Tx PUSCH transmission, which means the number of scheduled DMRS ports that shares actually transmitted PTRS port 1 is four, while only the first two of them can be indicated by the PTRS-DMRS association field.

Table 6.3.1.5-32: Intermediate precoding matrix  for codebook2 and four-layer transmission using eight antenna ports with transform precoding disabled. 
	TPMI index 
	Intermediate precoder matrix 

	0 – 1
	

	2 – 3
	

	4 – 67
	


Case2: following TPMI obtained from Table 6.3.1.5-47 in TS 38.211 is indicated for a rank=4 non-coherent 8Tx PUSCH transmission, which means the number of scheduled DMRS ports that shares PTRS port 0 is three, while only the first two of them can be indicated by the PTRS-DMRS association field. Furthermore, the only scheduled DMRS port sharing PTRS port 1 wastes the LSB of the PTRS-DMRS association field.

In order to avoid aforementioned DoF loss, a straightforward way is to adapt the interpretation of PTRS-DMRS association field based on the transmitted PTRS port(s) that shared by multiple scheduled DMRS ports, which can achieve full DoF without introducing additional DCI overhead. 
Specifically, when a transmitted PTRS port x is shared by more than two scheduled DMRS ports, the PTRS-DMRS association between PTRS port x and the scheduled DMRS ports sharing PTRS port x should be indicated according to a one-to-four mapping table (can reuse the current Table 7.3.1.1.2-25 to the most extent), and PTRS port y, if present, is associated with the only scheduled DMRS port sharing PTRS port y; when none of the two PTRS ports is shared by more than two scheduled DMRS ports, the PTRS-DMRS association between PTRS port(s) and scheduled DMRS ports can be indicated according to a dual-one-to-two mapping table (can reuse the current Table 7.3.1.1.2-26).
Based on above discussion, we have the following proposal and text proposal:
Proposal 1: For 8Tx PUSCH transmission with maxRank<=4, when two PTRS ports are configured, the interpretation of PTRS-DMRS association field should base on the transmitted PTRS port(s) that shared by multiple scheduled DMRS ports.
Text Proposal 1: Adopt the following text proposal for clause 7.3.1.1.2 in TS 38.212:
	< Start of the text proposal >
7.3.1.1.2	 Format 0_1
< Unchanged parts are omitted >
-	PTRS-DMRS association - number of bits determined as follows
-	0 bit if PTRS-UplinkConfig is not configured in either dmrs-UplinkForPUSCH-MappingTypeA or dmrs-UplinkForPUSCH-MappingTypeB and transform precoder is disabled, or if transform precoder is enabled, or if maxRank=1 and multipanelScheme is not configured, or if maxRank=1 and maxRankSfn=1, or if maxRank=1 and maxRankSdm=1 when two PTRS ports are configured by maxNrofPortsforSdm;
-	2 or 4 bits otherwise, where Table 7.3.1.1.2-25/7.3.1.1.2-25A/7.3.1.1.2-25B/7.3.1.1.2-25C/7.3.1.1.2-26/7.3.1.1.2-26A are used to indicate the association between PTRS port(s) and DMRS port(s), and the DMRS ports are indicated by the Antenna ports field.
-	2 bits when one PTRS port or two PTRS ports are configured by maxNrofPorts in PTRS-UplinkConfig, SRS resource set indicator field is absent or SRS resource set indicator field is present and equals "00" or “01” and the number of antenna ports equals to 2 or 4 maxRank<=4, this field indicates the association between PTRS port(s) and DMRS port(s) corresponding to SRS resource indicator field and/or Precoding information and number of layers field according to Tables 7.3.1.1.2-25 and 7.3.1.1.2-26.
-	2 bits when one PTRS port is configured by maxNrofPorts in PTRS-UplinkConfig, SRS resource set indicator field is absent or SRS resource set indicator field is present and equals "00" or “01”, maxRank<=4 and the number of PUSCH antenna ports equals to 8, this field indicates the association between PTRS port and DMRS port(s) corresponding to SRS resource indicator field and/or Precoding information and number of layers field according to Tables 7.3.1.1.2-25.
-	2 bits when two PTRS ports are configured by maxNrofPorts in PTRS-UplinkConfig, SRS resource set indicator field is absent or SRS resource set indicator field is present and equals "00" or “01” , maxRank<=4 and the number of PUSCH antenna ports equals to 8, this field indicates the association between PTRS port(s) and DMRS port(s) corresponding to SRS resource indicator field and/or Precoding information and number of layers field according to Tables 7.3.1.1.2-25/7.3.1.1.2-25C/7.3.1.1.2-26.
-	when the number of scheduled DMRS port(s) that shares PTRS port 0 is greater than 2, this field indicates the association between PTRS port 0 and scheduled DMRS port(s) that shares PTRS port 0 corresponding to SRS resource indicator field and/or Precoding information and number of layers field according to Table 7.3.1.1.2-25, and PTRS port 1, if present, is associated with the only scheduled DMRS port that shares PTRS port 1.
-	when the number of scheduled DMRS port(s) that shares PTRS port 1 is greater than 2, this field indicates the association between PTRS port 1 and scheduled DMRS port(s) that shares PTRS port 1 corresponding to SRS resource indicator field and/or Precoding information and number of layers field according to Table 7.3.1.1.2-25C, and PTRS port 0, if present, is associated with the only scheduled DMRS port that shares PTRS port 0.
-	when both the number of scheduled DMRS port(s) that shares PTRS port 0 and the number of scheduled DMRS port(s) that shares PTRS port 1 are less than or equal to 2, this field indicates the association between PTRS port(s) and scheduled DMRS port(s) corresponding to SRS resource indicator field and/or Precoding information and number of layers field according to Table 7.3.1.1.2-26.
< Unchanged parts are omitted >
Table 7.3.1.1.2-25C: PTRS-DMRS association for UL PTRS port 1
	Value
	DMRS port

	0
	1st scheduled DMRS port

	1
	2nd scheduled DMRS port

	2
	3rd scheduled DMRS port

	3
	4th scheduled DMRS port


< End of the text proposal >



The time density of PTRS
In RAN1#113 meeting, the following agreement for the time density of PTRS has been reached.
	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.


Considering that the time density  of a PTRS port depends on the relationship between the MCS of associated CW and configured thresholds, the associated CWs of two PTRS ports can be different, and two PTRS ports share same thresholds based on above agreement, it can be expected that the time density of two PTRS ports can be different.
[image: ]
Figure 1. Two PTRS ports with different time density

An exemplary scenario, where the time density of PTRS port 0 and 1 are respectively 2 and 1, is shown in Figure 1. The comb-like time-domain mapping pattern of PTRS port 0 makes the transmission power of corresponding antenna ports vary with OFDM symbol, which is unfriendly to UE implementation and should be avoided. 
Observation 1: Different time density of two PTRS ports makes the transmission power of antenna ports vary with OFDM symbol.
One of the most straightforward approaches addressing this issue is aligning the time density of two PTRS ports. To obtain guaranteed PTRS estimation performance, the higher MCS of associated CW should be used to determine the time density of both PTRS ports.
Another candidate approach is using the minimum number of PTRS ports in different symbols where the PTRS port is present to calculate the PTRS power boosting ratio, which avoids aforementioned issue while wastes some transmission power.
Proposal 2: For two PTRS ports for partial-/non-coherent PUSCH, support to determine the time density of both PTRS ports by the relationship between the higher MCS of associated CW and configured thresholds.
[bookmark: _Hlk149839559]Text Proposal 2: Adopt the following text proposal for clause 6.2.3.1 in TS 38.214:
	< Start of the text proposal >
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 LPT-RS 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 LPT-RS is set to 4, the UE shall not transmit PT-RS.
When a UE is scheduled to transmit PUSCH for retransmission, if the UE is scheduled with IMCS > V, where V = 28 for MCS Table 5.1.3.1-1 and MCS Table 5.1.3.1-3 and V = 27 for MCS Table 5.1.3.1-2, respectively, the MCS for PT-RS time-density determination is obtained from the DCI for the same transport block in the initial transmission, which is smaller than or equal to V. 
If a UE is configured with the higher layer parameter maxNrofPorts in PTRS-UplinkConfig set to 'n2' and scheduled with two codewords, the MCS for PT-RS time-density determination for both PTRS ports is the higher one of the MCSs of two codewords.
< End of the text proposal >



Restriction for the combination of Rel.18 DMRS and other features
In current spec., there exists a UE capability indicating the supported maximum number of DL MIMO layers with candidate value being chosen from 2, 4, and 8, among which 8 aims at boosting the SU performance. Given that Rel.18 DMRS targets at enabling higher MU-MIMO layers to improve MU performance, the ‘mutually-exclusive’ application scenario makes it unreasonable to simultaneously support Rel.18 DMRS and 8-layer DL MIMO, letting alone the unacceptable multiplicative channel estimation complexity of them. Or at least, a UE capability indicating whether Rel.18 DMRS and >4 layers DL MIMO are simultaneously supported should be introduced.
Proposal 3: Support to introduce a UE capability indicating whether Rel.18 DMRS and >4 layers DL MIMO are simultaneously supported.

Considering the high complexity of multi-CDM-group channel estimation, a UE capability indicating whether crossing-CDM-group Rel.18 DMRS port combinations for 1 CW is supported should be introduced.
Proposal 4: Support to introduce a UE capability indicating whether crossing-CDM-group Rel.18 DMRS port combinations for 1 CW is supported.

Text proposals for Rel.18 DMRS enhancement
5.1	Power factor missing
Reason for change:

The power factor for PDSCH DMRS physical resources mapping is missed.
Summary of change:

Add the power factor back to the PDSCH DMRS physical resources mapping formula in TS 38.211 clause 7.4.1.1.2.
Consequence if not approved:
The PDSCH DMRS cannot conduct power boosting and the channel estimation performance will consequently  degrade.
Text Proposal 3: Adopt the following text proposal for clause 7.4.1.2.2 in TS 38.211.
	< Start of the text proposal >
7.4.1.1.2 	Mapping to physical resources
< Unchanged parts are omitted >
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 dmrs-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
< End of the text proposal >


Conclusions
This contribution provides our views on DMRS enhancement for PUSCH port combinations and PTRS issue. The following observations and proposals are made:
Observation 1: Different time density of two PTRS ports makes the transmission power of antenna ports vary with OFDM symbol.
Proposal 1: For 8Tx PUSCH transmission with maxRank<=4, when two PTRS ports are configured, the interpretation of PTRS-DMRS association field should base on the transmitted PTRS port(s) that shared by multiple scheduled DMRS ports.
Proposal 2: For two PTRS ports for partial-/non-coherent PUSCH, support to determine the time density of both PTRS ports by the relationship between the higher MCS of associated CW and configured thresholds.
Proposal 3: Support to introduce a UE capability indicating whether Rel.18 DMRS and >4 layers DL MIMO are simultaneously supported.
Proposal 4: Support to introduce a UE capability indicating whether crossing-CDM-group Rel.18 DMRS port combinations for 1 CW is supported.
Text Proposal 1: Adopt the following text proposal for clause 7.3.1.1.2 in TS 38.212:
	< Start of the text proposal >
7.3.1.1.2	 Format 0_1
< Unchanged parts are omitted >
-	PTRS-DMRS association - number of bits determined as follows
-	0 bit if PTRS-UplinkConfig is not configured in either dmrs-UplinkForPUSCH-MappingTypeA or dmrs-UplinkForPUSCH-MappingTypeB and transform precoder is disabled, or if transform precoder is enabled, or if maxRank=1 and multipanelScheme is not configured, or if maxRank=1 and maxRankSfn=1, or if maxRank=1 and maxRankSdm=1 when two PTRS ports are configured by maxNrofPortsforSdm;
-	2 or 4 bits otherwise, where Table 7.3.1.1.2-25/7.3.1.1.2-25A/7.3.1.1.2-25B/7.3.1.1.2-25C/7.3.1.1.2-26/7.3.1.1.2-26A are used to indicate the association between PTRS port(s) and DMRS port(s), and the DMRS ports are indicated by the Antenna ports field.
-	2 bits when one PTRS port or two PTRS ports are configured by maxNrofPorts in PTRS-UplinkConfig, SRS resource set indicator field is absent or SRS resource set indicator field is present and equals "00" or “01” and the number of antenna ports equals to 2 or 4 maxRank<=4, this field indicates the association between PTRS port(s) and DMRS port(s) corresponding to SRS resource indicator field and/or Precoding information and number of layers field according to Tables 7.3.1.1.2-25 and 7.3.1.1.2-26.
-	2 bits when one PTRS port is configured by maxNrofPorts in PTRS-UplinkConfig, SRS resource set indicator field is absent or SRS resource set indicator field is present and equals "00" or “01”, maxRank<=4 and the number of PUSCH antenna ports equals to 8, this field indicates the association between PTRS port and DMRS port(s) corresponding to SRS resource indicator field and/or Precoding information and number of layers field according to Tables 7.3.1.1.2-25.
-	2 bits when two PTRS ports are configured by maxNrofPorts in PTRS-UplinkConfig, SRS resource set indicator field is absent or SRS resource set indicator field is present and equals "00" or “01” , maxRank<=4 and the number of PUSCH antenna ports equals to 8, this field indicates the association between PTRS port(s) and DMRS port(s) corresponding to SRS resource indicator field and/or Precoding information and number of layers field according to Tables 7.3.1.1.2-25/7.3.1.1.2-25C/7.3.1.1.2-26.
-	when the number of scheduled DMRS port(s) that shares PTRS port 0 is greater than 2, this field indicates the association between PTRS port 0 and scheduled DMRS port(s) that shares PTRS port 0 corresponding to SRS resource indicator field and/or Precoding information and number of layers field according to Table 7.3.1.1.2-25, and PTRS port 1, if present, is associated with the only scheduled DMRS port that shares PTRS port 1.
-	when the number of scheduled DMRS port(s) that shares PTRS port 1 is greater than 2, this field indicates the association between PTRS port 1 and scheduled DMRS port(s) that shares PTRS port 1 corresponding to SRS resource indicator field and/or Precoding information and number of layers field according to Table 7.3.1.1.2-25C, and PTRS port 0, if present, is associated with the only scheduled DMRS port that shares PTRS port 0.
-	when both the number of scheduled DMRS port(s) that shares PTRS port 0 and the number of scheduled DMRS port(s) that shares PTRS port 1 are less than or equal to 2, this field indicates the association between PTRS port(s) and scheduled DMRS port(s) corresponding to SRS resource indicator field and/or Precoding information and number of layers field according to Table 7.3.1.1.2-26.
< Unchanged parts are omitted >
Table 7.3.1.1.2-25C: PTRS-DMRS association for UL PTRS port 1
	Value
	DMRS port

	0
	1st scheduled DMRS port

	1
	2nd scheduled DMRS port

	2
	3rd scheduled DMRS port

	3
	4th scheduled DMRS port


< End of the text proposal >


Text Proposal 2: Adopt the following text proposal for clause 6.2.3.1 in TS 38.214:
	< Start of the text proposal >
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 LPT-RS 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 LPT-RS is set to 4, the UE shall not transmit PT-RS.
When a UE is scheduled to transmit PUSCH for retransmission, if the UE is scheduled with IMCS > V, where V = 28 for MCS Table 5.1.3.1-1 and MCS Table 5.1.3.1-3 and V = 27 for MCS Table 5.1.3.1-2, respectively, the MCS for PT-RS time-density determination is obtained from the DCI for the same transport block in the initial transmission, which is smaller than or equal to V. 
If a UE is configured with the higher layer parameter maxNrofPorts in PTRS-UplinkConfig set to 'n2' and scheduled with two codewords, the MCS for PT-RS time-density determination for both PTRS ports is the higher one of the MCSs of two codewords.
< End of the text proposal >


Text Proposal 3: Adopt the following text proposal in TS38.211 v18.0.0.
	< Start of the text proposal >
7.4.1.1.2 	Mapping to physical resources
< Unchanged parts are omitted >
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 dmrs-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
< End of the text proposal >


Appendix
Appendix A Agreements for increasing the maximum number of DMRS ports
	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
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 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 >






Appendix B Agreements for enabling 8Tx UL
	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
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 >



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