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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN1#92 meeting, the issues on PTRS/DMRS association for non-codebook based UL transmission are discussed, and the agreements are as following:
Agreement:
· For non-codebook based UL transmission, the association between PTRS port(s) and DMRS port(s) are indicated explicitly in the DCI format 0_1.
At least for 1 PTRS port case, reuse the table 7.3.1.1.2-25 and 7.3.1.1-26 defined in 38.212 (up to editor how to capture this)

In this contribution, we discuss the remaining details on the table design for both 1 PTRS port and 2 PTRS ports case. In addition, we noticed that there is a typo error in 38.211 regarding the DL PTRS RE level offset. We also propose to correct it.
2 Discussion
2.1 PTRS/DMRS port association
2.1.1 PTRS/DRMRS port association for codebook based UL transmission
For codebook based UL transmission, a SRS resource containing at most 4 SRS ports will be selected by SRI in DCI format 0_1 to indicate the UL beam for UL PUSCH transmission. DMRS ports information is indicated by “antenna ports” field in DCI format 0_1. There are at most 2 RRC configured PTRS ports. DCI signaling in format 0_1 is used to indicate the association between PTRS and DMRS. If there is 1 PTRS port, Table 7.3.1.1.2-25 in TS 38.212 is used. If there are 2 PTRS ports, Table 7.3.1.1.2-26 in TS 38.212 is used. There is a restriction to guarantee that 1 PTRS port is shared by at most 2 DMRS ports for the 2 PTRS ports case, so 1 bit can be used for each PTRS port for DMRS port association indication, and 2 bits in total are used for the 2 PTRS ports for DMRS association indication.
2.1.2 PTRS DMRS port association for non-codebook based UL transmission
2.1.2.1 Problem statement
For non-codebook based UL transmission, at most 4 SRS resources with 1 SRS port each can be indicated by SRI in DCI format 0_1 to indicate the UL beam as well as the UL transmission rank. DMRS information is indicated by “antenna ports” field with the restriction of UL transmission rank indicated by SRI. Each SRS resource has only 1 SRS port in non-codebook based case. Each SRS resource is configured with a PTRS port index by RRC signaling. If the PTRS port indices of two SRS resources are the same, they share the same PTRS port.
There are two different cases regarding the relationship between SRS resource and PTRS:
· Case 1: 1 PTRS port is shared by all the 4 SRS resources;
· Case 2: 1 PTRS port is shared by 2 SRS resources, and the other PTRS port is shared by the remaining 2 SRS resources.
With RRC configured relationship between PTRS and SRS resource and SRI indication of selected SRS resources, the UL PTRS port(s) can be determined. For example, if PTRS port 0 is used by SRS resource 0, and PTRS port 1 is shared by SRS resources 1/2/3 per RRC configuration, and SRI indicates that SRS resources 0/2/3 are selected, then it can be determined that both PTRS port 0 and 1 will be transmitted, and the uplink transmission rank is 3.
Three DMRS ports will be indicated by the “antenna ports” field. For example, if DMRS ports 0/1/4 are indicated, then DMRS port 0 corresponds to SRS resource 0, DMRS port 1 corresponds to SRS resource 2, and DMRS port 4 corresponds to SRS resource 3, respectively. Then PTRS port 0 will be linked to DMRS port 0, and PTRS port 1 will be linked to DMRS port 1 and 4, respectively. In this case, at least for PTRS port 1, it is necessary to indicate which DMRS port to associate with.
2.1.2.2 Solution
It is already agreed in RAN1#92 meeting that DCI signaling is used to explicitly indicate the association between PTRS and DMRS.
The selection of SRS resources is indicated by SRI in DCI. If the bit size for the PTRS/DMRS association is based on the SRS resource selection result, then the DCI format size will change for different SRI bits. It will increase UE blind decoding burden, which is not desirable. So it is preferred to determine the bit size in DCI signaling based on the worst case of SRI indication.
The DCI signaling design for codebook based UL transmission is listed in the annex part for reference. We prefer to reuse the table as much as possible with necessary updates.
There are two schemes:
· Scheme 1: Use 2 bits for each PTRS port to select the associated SRS resource among the 4 SRS resources (DMRS ports). The corresponding table is shown in table 1. Then in total 4 bits are necessary as there are at most 2 PTRS ports. The size of DCI format size can be different with respect to different number of maximum number of PTRS ports. The DMRS ports for different PTRS ports are different, so there is redundancy for this scheme.
· Scheme 2: Use 2 bits in total to select the associated SRS resource among the 4 SRS resources (DMRS ports) for at most 2 PTRS ports. The interpretation of the 2 bits signaling depends on the RRC configured relationship between SRS resource and PTRS port. For Case 1 in section 2.1.2.1, the 2 bits are used to select one DMRS port for the single PTRS port from 4 SRS resources as shown in Table 1. For Case 2 in section 2.1.2.1, 1 bit is used the select the DMRS port for one PTRS port, and the other bit is used to select the DMRS port for the other PTRS port as shown in Table 2. 

Table 1. 2bits to select among 4 DMRS ports
	Value
	DMRS port

	0
	DMRS port transmitting layer corresponding to SRS port of first SRS resource indicated by SRI

	1
	DMRS port transmitting layer corresponding to SRS port of second SRS resource indicated by SRI

	2
	DMRS port transmitting layer corresponding to SRS port of third SRS resource indicated by SRI

	3
	DMRS port transmitting layer corresponding to SRS port of fourth SRS resource indicated by SRI



Table 2. 1 bit to select among 2 DMRS ports
	PTRS port 0
	PTRS port 1

	Value of MSB
	DMRS port
	Value of LSB
	DMRS port

	0 
	DMRS port transmitting layer corresponding to SRS port of first SRS resource indicated by SRI with configured PTRS port 0
	0
	DMRS port transmitting layer corresponding to SRS port of first SRS resource indicated by SRI with configured PTRS port 1

	1
	DMRS port transmitting layer corresponding to SRS port of second SRS resource indicated by SRI with configured PTRS port 0
	1
	DMRS port transmitting layer corresponding to SRS port of second SRS resource indicated by SRI with configured PTRS port 1



Considering the signaling overhead, we slightly prefer Scheme 2.
Proposal 1: Capture Table 1 and Table 2 into 38.212 specification.
Proposal 2: Use 2 bits DCI signaling to indicate the PTRS/DMRS association for non-codebook based UL transmission. The interpretation of the signaling depends on the RRC configuration of PTRS port indices for SRS resources.
2.2 DL PTRS RE level offset
The RRC parameter of PTRS-DownlinkConfig contains an IE resourceElementOffset to indicate the DL PTRS RE level offset, however, in 38.211 v 15.0.0, the corresponding RRC parameter in the DL PTRS part is UL-PTRS-RE-offset, we guess this is a typo error, and propose the following text proposal to correct it.
Text proposal start
……
[bookmark: _Toc500952738]7.4.1.2.2	Mapping to physical resources

……
Unrelated parts omitted
……

Table 7.4.1.2.2-1: The parameter [image: ] .
	DM-RS antenna port
[image: ]
	[image: ]

	
	DM-RS Configuration type 1
	DM-RS Configuration type 2

	
	DL-PTRS-RE-offset 
	DL-PTRS-RE-offset 

	
	00
	01
	10
	11
	00
	01
	10
	11

	1000
	0
	2
	6
	8
	0
	1
	6
	7

	1001
	2
	4
	8
	10
	1
	6
	7
	0

	1002
	1
	3
	7
	9
	2
	3
	8
	9

	1003
	3
	5
	9
	11
	3
	8
	9
	2

	1004
	-
	-
	-
	-
	4
	5
	10
	11

	1005
	-
	-
	-
	-
	5
	10
	11
	4



……
Text proposal end

Proposal 3: Capture the above text proposal for DL PTRS RE level offset configuration.
3 Conclusion
In this contribution, we discussed the PTRS/DMRS port association issue and the DL PTRS RE level offset, and our proposals are as following:
Proposal 1: Capture Table 1 and Table 2 into 38.212 specification.
Proposal 2: Use 2 bits DCI signaling to indicate the PTRS/DMRS association for non-codebook based UL transmission. The interpretation of the signaling depends on the RRC configuration of PTRS port indices for SRS resources.
Proposal 3: Capture the above text proposal for DL PTRS RE level offset configuration.
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5 Annex
5.1 TS 38.212 v 15.0.1

[bookmark: _Toc505960307][bookmark: _Toc508812082]7.3.1.1.2	Format 0_1
……
Unrelated parts omitted
……

-	PTRS-DMRS association – number of bits determined as follows
-	0 bit if UL-PTRS-present=OFF and PUSCH-tp=Disabled, or if PUSCH-tp=Enabled;
-	2 bits otherwise, where Table 7.3.1.1.2-25 and 7.3.1.1.2-26 are used to indicate the association between PTRS port(s) and DMRS port(s) for UL-PTRS-ports = 1 and UL-PTRS-ports = 2 respectively, and the DMRS ports are indicated by the Antenna ports field.
……
Unrelated parts omitted
……

Table 7.3.1.1.2-25: PTRS-DMRS association for UL PTRS port 0, UL-PTRS-ports = 1 
	Value
	DMRS port

	0
	0

	1
	1

	2
	2

	3
	3



Table 7.3.1.1.2-26: PTRS-DMRS association for UL PTRS ports 0 and 1, UL-PTRS-ports = 2
	Value of MSB
	DMRS port
	
	Value of LSB
	DMRS port

	0
	1st DMRS port transmitting layers corresponding to SRS port 0 and 2
	
	0
	1st DMRS port transmitting layers corresponding to SRS port 1 and 3

	1
	2nd DMRS port transmitting layers corresponding to SRS port 0 and 2
	
	1
	2nd DMRS port transmitting layers corresponding to SRS port 1 and 3
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