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Introduction
In this contribution, we discuss some of our considerations for sDCI/mDCI based STxMP transmission of PUSCH.
Discussion
0. DMRS-PTRS association correction
Reason for change: In current Rel-18 spec, DMRS-PTRS association rule considers several cases, including sTRP with maxRank<=4, sTRP with maxRank>4, TDM, SDM, and SFN. For sTRP with maxRank<=4, DMRS-PTRS association rule is given as below. 
	DMRS-PTRS association rule for sTRP with maxRank<=4:
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 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 Table 7.3.1.1.2-25 and 7.3.1.1.2-26.


For easy understanding, the rule is summarized as shown in Table 1.
Table 1: DMRS-PTRS association rule for sTRP with maxRank<=4
	sTRP Case
	Case 1
	Case 2

	maxNrofPorts (PTRS port)
	1
	2

	SRS resource set indicator
	absent or equal to 00/01
	absent or equal to 00/01

	maxRank
	<4
	<4

	DMRS-PTRS Table
	7.3.1.1.2-25
	7.3.1.1.2-26


According to Case 2, if maxNrofPorts=2, and SRS resource set indicator is absent or equal to “00” or “01”, and maxRank <=4, no matter which codebook is indicated, Table 7.3.1.1.2-26 should always be used. However, when a full-coherent codebook is indicated by Precoding information and number of layers field, it is incorrect to adopt Table 7.3.1.1.2-26, as Table 7.3.1.1.2-26 cannot be used for full coherent codebook. Note that when SDM is configured, even if UE report to support full coherent codebook, UE can be configured with 2 PTRS port as agreed in the last meeting. 
Observation 1: When maxNrofPorts=2, and SRS resource set indicator is absent or equal to “00” or “01”, and maxRank <=4, if full coherent TPMI is indicated, it is incorrect to adopt Table 7.3.1.1.2-26 to determine DMRS-PTRS association.
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


For better understanding, in the following we clarify why Table 7.3.1.1.2-26 cannot be used when full coherent TMPI is indicated. According to Table 7.3.1.1.2-26, the DMRS ports are divided into two groups with each group of DMRS ports sharing one PTRS port. Among DMRS ports sharing PTRS port 0, MSB of the DMRS-PTRS association field is used to indicate the associated DMRS port of PTRS port 0. Among DMRS ports sharing PTRS port 1, LSB of the DMRS-PTRS association field is used to indicate the associated DMRS port of PTRS port 1. The DMRS ports are divided into two groups with the following rule.
Based on the indicated TPMI,
· the DMRS ports corresponding to layers transmitted with PUSCH antenna port 1000 and 1002 share PTRS port 0;
· the DMRS ports corresponding to layers transmitted with PUSCH antenna port 1001 and 1003 share PTRS port 1;
For example, as shown in Figure 1, layer 1 and 2 are transmitted by antenna port 1000 and 1002. Hence, DMRS port 0 and 1 share PTRS port 0. Layer 3 and 4 are transmitted by antenna port 1001 and 1003. Hence, DMRS port 2 and 3 share PTRS port 1.
[image: ]
Figure 1. DMRS port grouping based on partial coherent TPMI
Above DMRS port grouping rule cannot be applied when full coherent TPMI is indicated, since every DMRS port is transmitted by all antenna ports. For example, as shown in Figure 2, layer 1 and 2 are transmitted by antenna port 1000 and 1002, and also transmitted by antenna port 1001 and 1003. So, it is not able to divide the DMRS ports into two groups. Consequently, it is incorrect to adopt Table 7.3.1.1.2-26 to determine the associated DMRS port of the PTRS port.
[image: ]
Figure 2. DMRS port grouping based on full coherent TPMI
To solve the above issue, we should have a better classification of the cases. The classification of cases for sTRP with maxRank<=4 is given in Table 2. Basically, we further divide Case 2 into two sub-cases: Case 2-1 and Case 2-2. 
· Case 2-1: If two PTRS ports are configured by maxNrofPorts, SRS resource set indicator equal to “00” or “01”, maxRank <=4, multipanelScheme is configured to sdmScheme and a full coherent TPMI is indicated by Precoding information and number of layers field, only one PTRS ports are adopted and the associated DMRS port of the PTRS port is determined according to Table 7.3.1.1.2-25. As for which PTRS port is adopted, it is subject to the value of SRS resource set indicator. That is, if SRS resource set indicator = “00”, the first PTRS port is adopted, while if SRS resource set indicator = “01”, the second PTRS port is adopted.
· Case 2-2: If two PTRS ports are configured by maxNrofPorts, SRS resource set indicator is absent or equal to “00” or “01”, maxRank <=4, except that multipanelScheme is configured to sdmScheme and a full coherent TPMI is indicated by Precoding information and number of layers field, the two PTRS ports are both adopted and the associated DMRS port of each PTRS port is determined according to Table 7.3.1.1.2-26.
Table 2: Refined DMRS-PTRS association rule for sTRP with maxRank<=4
	Case
	Case 1
	Case 2-1
	Case 2-2

	配置PTRS port
	1
	2
	2

	SRS resource set indicator
	Absent or equal to 00/01
	equal to 00/01
	Absent or equal to 00/01

	maxRank
	<=4
	<=4
	<=4

	Other condition(s)
	-
	SDM is configured and a full coherent
codebook is indicated
	Except that SDM is configured and a full coherent
codebook is indicated

	DMRS-PTRS Table
	7.3.1.1.2-25
	7.3.1.1.2-25
	7.3.1.1.2-26



Summary of change: Correct the error case in PTRS-DMRS association.
Consequence if not approved: Error case in the spec.
To accommodate the above refined DMRS-PTRS association rule for sTRP with maxRank<=4, suggest following text proposal.
Proposal 1: Support the following text proposal for PTRS-DMRS association:
	[bookmark: _Toc19798776][bookmark: _Toc26467247][bookmark: _Toc29326608][bookmark: _Toc29327758][bookmark: _Toc36045948][bookmark: _Toc36046208][bookmark: _Toc36046354][bookmark: _Toc45209271][bookmark: _Toc51852445][bookmark: _Toc129874527]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/7.3.1.1.2-26/7.3.1.1.2-26A 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 isare 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 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 Table 7.3.1.1.2-25 and 7.3.1.1.2-26.
-	2 bits when two PTRS ports are configured by maxNrofPorts in PTRS-UplinkConfig, SRS resource set indicator field is present and equals "00" or “01”,  maxRank<=4, multipanelScheme is configured to sdmScheme and a full coherent codebook is indicated by Precoding information and number of layers field, one PTRS port is adopted and this field indicates the association between PTRS port and DMRS port(s) corresponding to Precoding information and number of layers field according to Table 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, except for the case when multipanelScheme is configured to sdmScheme and a full coherent codebook is indicated by Precoding information and number of layers field, 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 Table 7.3.1.1.2-26.
[bookmark: OLE_LINK40][bookmark: OLE_LINK38]-	2 bits when one PTRS port or two PTRS ports are configured by maxNrofPorts in PTRS-UplinkConfig, the SRS resource set indicator field is present and equals "10" or “11”, maxRank=3 or 4 and multipanelScheme is not configured, 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 Table 7.3.1.1.2-25 and 7.3.1.1.2-26. 
	              < Unchanged parts are omitted >



Conclusions 
In this contribution, we have the following proposals

Proposal 1: Support the following text proposal for PTRS-DMRS association:
	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/7.3.1.1.2-26/7.3.1.1.2-26A 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 isare 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 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 Table 7.3.1.1.2-25 and 7.3.1.1.2-26.
-	2 bits when two PTRS ports are configured by maxNrofPorts in PTRS-UplinkConfig, SRS resource set indicator field is present and equals "00" or “01”,  maxRank<=4, multipanelScheme is configured to sdmScheme and a full coherent codebook is indicated by Precoding information and number of layers field, one PTRS port is adopted and this field indicates the association between PTRS port and DMRS port(s) corresponding to Precoding information and number of layers field according to Table 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, except for the case when multipanelScheme is configured to sdmScheme and a full coherent codebook is indicated by Precoding information and number of layers field, 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 Table 7.3.1.1.2-26.
-	2 bits when one PTRS port or two PTRS ports are configured by maxNrofPorts in PTRS-UplinkConfig, the SRS resource set indicator field is present and equals "10" or “11”, maxRank=3 or 4 and multipanelScheme is not configured, 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 Table 7.3.1.1.2-25 and 7.3.1.1.2-26. 
	              < Unchanged parts are omitted >
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