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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
The work item proposal “New WID on New Radio Access Technology” was approved in RAN plenary #75 [1]. In NR system, a variety of reference signals were proposed for different purposes, e.g., CSI-RS and SRS for CSI acquisition, DMRS for demodulation, PTRS for phase tracking, etc.
As its name indicates, PTRS is dedicated to estimate the phase noise, which is able to degrade the performance of the channel estimation and detection at the receiver, especially in high order modulation cases. What is more, the impact of the phase noise increases as the carrier frequency grows. For NR systems, especially the ones operating at high frequency bands, e.g., million meter wave (mmWave), high-precision estimation of the phase noise is expected.
Due to the significance of phase noise estimation in the detection and equalization, PTRS related issues have been intensively discussed in the previous meetings, and the agreements achieved have been accordingly captured in the specifications [2][3][4].
In this document, some remaining issues relating to PTRS are discussed in details.
Note that this document is an update version of R1-1801562.
2. Discussion
PTRS port association in the UL transmission
In non-codebook-based transmission, since each SRS resource is configured with a PTRS port index, a PTRS port can be associated to a SRS resource and accordingly indicated by the corresponding SRI. If more than one SRI’s are indicated in DCI, e.g., the field of “SRS resource indicator” in DCI format 0_1 [3], further indication is indispensable to map a PTRS port to a unique DMRS port/layer. 
In the RAN1 meeting #92, following agreements on PTRS port association for non-codebook-based UL were achieved.
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 two-port PTRS case, however, the PTRS port association has not been determined yet. In this section, we provide an in-depth analysis of the problem followed by a feasible solution. For clear description, the both PTRS ports are denoted by  and , respectively. Accordingly, the DMRS port(s) with corresponding SRS resources configured with  are represented by set , i.e., the DMRS ports in  share PTRS port , , , . Specifically, following cases are involved.
· 
Each PTRS port corresponds with only one SRS resource and one DMRS port, i.e., . Clearly, there is no ambiguity at all in the association of any PTRS port. Each PTRS port can be associated to the unique DMRS port. Therefore, further indication is not necessary for PTRS port association.
· 











One PTRS port, e.g., , corresponds with only one SRS resource and one DMRS port, i.e., ; and the other PTRS port, e.g., , corresponds with  SRS resources and  DMRS ports, i.e., , . For the same reason,  does not need any further indication for port association. While for , the opposite is the truth. Targeting the most flexible port mapping for ,  bits are required, i.e., 1 and 2 bits are needed for  equals 2 and 3, respectively.
· 


Each PTRS port corresponds with two SRS resources and two DMRS ports, i.e., . Obviously, in this case, each PTRS port needs 1 bit for port association, e.g., most-significant bit (MSB) for  and least-significant bit (LSB) for  in the field “PTRS-DMRS association” in DCI.
Observation 1
· When each PTRS port corresponds with only one SRS resource, no further indication is needed for PTRS port association.
· When one PTRS port corresponds with only one SRS resource and the other PTRS port corresponds with a multiplicity of SRS resources, additional 1 or 2 bits are needed for PTRS port association.
· When each PTRS port corresponds with two SRS resources, additional 2 bits are needed for PTRS port association.

Without loss of generality, we assume . Then, a method of PTRS port association can be proposed as Table 1.
Table 1. PTRS port association
	

	

	Value of PTRS-DMRS association
	
 association
	
 association

	1
	1
	-
	
Associated to the unique DMRS port with the SRS resource configured with 
	
Associated to the unique DMRS port with the SRS resource configured with 

	1
	2
	0
	
Associated to the unique DMRS port with the SRS resource configured with 
	
Associated to the lower-indexed DMRS port with the SRS resource configured with 

	
	
	1
	
	
Associated to the higher-indexed DMRS port with the SRS resource configured with 

	1
	3
	00
	
Associated to the unique DMRS port with the SRS resource configured with 
	
Associated to the lowest-indexed DMRS port with the SRS resource configured with 

	
	
	01
	
	
Associated to the second-lower-indexed DMRS port with the SRS resource configured with 

	
	
	10
	
	
Associated to the highest-indexed DMRS port with the SRS resource configured with 

	
	
	11
	
	-

	2
	2
	00
	
Associated to the lower-indexed DMRS port with the SRS resource configured with 
	
Associated to the lower-indexed DMRS port with the SRS resource configured with 

	
	
	01
	
	
Associated to the higher-indexed DMRS port with the SRS resource configured with 

	
	
	10
	
Associated to the higher-indexed DMRS port with the SRS resource configured with 
	
Associated to the lower-indexed DMRS port with the SRS resource configured with 

	
	
	11
	
	
Associated to the higher-indexed DMRS port with the SRS resource configured with 


Proposal 1
· For two-port PTRS case in non-codebook-based UL, propose the PTRS port association scheme in Table 1.
For codebook-based transmission, it was agreed that the bit width of IE in DCI for indicating PT-RS to DMRS port association for UL in CP-OFDM is 0, 1 or 2 bits, taking into account the number of SRS ports, maximum ranks supported, and number of PT-RS ports” [5]. In the presence of PTRS, a 2-bit field “PTRS-DMRS association” in DCI format 0_1 is dedicated for PTRS port association [3]. The details for 1-port and 2-port PTRS can be referred to Table 2 and 3, respectively.
Table 2 (Table 7.3.1.1.2-25 in [3])
	Value
	DMRS port

	0
	0

	1
	1

	2
	2

	3
	3



Table 3 (Table 7.3.1.1.2-26 in [3])
	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



However, the 2-bit field “PTRS-DMRS association” in DCI format 0_1 is not always necessary. In most cases the 2 bits can be reduced further, while only on rare occasions, 2 bits are necessary. Taking the maximum rank number equal to 1 for instance, there is no choice but to map the PTRS port if present to the unique layer carried by the unique DMRS port. Clearly, the field above is not needed at all and should be removed.
Observation 2
· In codebook-based uplink transmission, the 2-bit field “PTRS-DMRS association” in DCI is not always necessary.
Proposal 2
· In case of the maximum rank number equal to 1, remove the field “PTRS-DMRS association” in DCI.
Once a UE reports its capability of full coherent, it is expected that the UE is configured with one PTRS port if present. If a UE is scheduled with more than one layers, the field “PTRS-DMRS association” in DCI is necessary and the bit number required depends on the number of transmit antenna, i.e., the number of SRS port, and TRI, as listed in Table 4. Clearly, if the maximum rank number supported equals 2, one bit “PTRS-DMRS association” field is enough; if the number equals 3 or 4, the field will take 2 bits in DCI.
Table 4. The bit width of “PTRS-DMRS association” for full coherent transmission
	The number of the transmit antenna
(i.e., the number of SRS port)
	TRI
	Bit width of PTRS-DMRS association

	2
	2
	1

	4
	2
	1

	
	3, 4
	2


Observation 3
· For codebook-based full coherent uplink transmission, the bit width of the “PTRS-DMRS association” field depends on the number of SRS port and TRI in the uplink transmission.
· For codebook-based full coherent uplink transmission, if the maximum rank number supported equals 2, one bit “PTRS-DMRS association” field is enough; if the number equals 3 or 4, the field will take 2 bits in DCI.
Proposal 3
· For codebook-based full coherent uplink transmission, Clearly, if the maximum rank number supported equals 2, one bit “PTRS-DMRS association” field is enough; if the number equals 3 or 4, the field will take 2 bits in DCI.
For partial- or non- coherent transmission, considering the association between a PTRS port and SRS ports that SRS port 0 and 2 share PTRS port 0; SRS port 1 and 3 share PTRS port 1, if there is only one DMRS port corresponding to SRS ports 0 and 2 (or 1 and 3) for PTRS port 0 (or 1), no additional bit is needed for “PTRS-DMRS association”; if there are two DMRS ports corresponding to SRS ports 0 and 2 (or 1 and 3), one-bit “PTRS-DMRS association” field is required, e.g., bit ‘0’ associates the PTRS port 0 (or 1) to the DMRS port corresponding to the layer with lower index while bit ‘1’ associates the PTRS port 0 (or 1) to the DMRS port corresponding to the layer with higher index. Following such a principle, the bit width of the “PTRS-DMRS association” can be summarized in Table 5. Conspicuously, for a 2-antenna UE, the field “PTRS-DMRS association” in DCI is not necessary. While for a 4-antenna UE, if the maximum rank number supported equals 2 or 3, only 1 bit of “PTRS-DMRS association” is needed; if and only if the maximum rank number supported equals 4, 2 bits are necessary for PTRS port association.
Table 5. The bit width of “PTRS-DMRS association” for partial-coherent and non-coherent transmission
	The number of the transmit antenna
(i.e., the number of SRS port)
	TRI
	The number of PTRS port
	Bit width of PTRS-DMRS association

	2
	2
	2
	0

	4
	2
	2
	0

	
	
	1
	1

	
	3
	2
	1

	
	4
	2
	2



Accordingly, the text proposal can be given as follows.
>>>>>>>>>>>> Start text proposal for Section 7.3.1.1.2 in [3] >>>>>>>>>>>>
7.3.1.1.2		Format 0_1
…
· 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, or if UL-PTRS-present=ON, ulTxConfig = CodeBook, PUSCH-tp=Disabled and ULmaxRank=1, or if UL-PTRS-present=ON, ulTxConfig = CodeBook, PUSCH-tp=Disabled, UL-PTRS-ports=2 and ULmaxRank=2, or if UL-PTRS-present=ON, ulTxConfig = NonCodeBook and each PTRS port corresponds with one SRI.
· 1 bit if UL-PTRS-present=ON, ulTxConfig = CodeBook, PUSCH-tp=Disabled, UL-PTRS-ports=1, and ULmaxRank=2, or if UL-PTRS-present=ON, ulTxConfig = CodeBook, PUSCH-tp=Disabled, 4 antenna ports, UL-PTRS-ports=2, and ULmaxRank=3, or if ulTxConfig = NonCodeBook, and only one PTRS port corresponds with two SRI’s. Table 7.3.1.1.2-25 is used to indicate the association between the PTRS port and DMRS ports.
· 2 bits if UL-PTRS-present=ON, ulTxConfig = CodeBook, PUSCH-tp=Disabled, 4 antenna ports, UL-PTRS-ports=1, and ULmaxRank=3 or 4otherwise, where Table 7.3.1.1.2-25 is used to indicate the association between the PTRS port and DMRS ports; or if UL-PTRS-present=ON, ulTxConfig = CodeBook, PUSCH-tp=Disabled, 4 antenna ports, UL-PTRS-ports=2, and ULmaxRank=4 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, or if UL-PTRS-present=ON, ulTxConfig = NonCodeBook, PUSCH-tp=Disabled, 4 antenna ports, UL-PTRS-ports=2, ULmaxRank=4, and each PTRS corresponds with 2 SRI’s, where Table 7.3.1.1.2-26 is used to indicate the association between PTRS port(s) and DMRS port(s); and the DMRS ports are indicated by the Antenna ports field.
…
Table 7.3.1.1.2-25: PTRS-DMRS association for UL PTRS port 0, UL-PTRS-ports = 1only 1 PTRS port corresponds with 2/3/4 DMRS ports, with the bitwidth of PTRS-DMRS association equals 1/2/2
	Value
	DMRS port

	0
	0lowest-indexed DMRS port transmitting layers corresponding to SRS port 0 and 2 (or 1 and 3) or lowest-index DMRS port among the ones corresponding to the SRI’s corresponding to one PTRS port

	1
	12nd lowest-indexed DMRS port transmitting layers corresponding to SRS port 0 and 2 (or 1 and 3) or lowest-index DMRS port among the ones corresponding to the SRI’s corresponding to one PTRS port

	2
	23rd lowest-indexed DMRS port transmitting layers corresponding to SRS port 0 and 2 (or 1 and 3) or lowest-index DMRS port among the ones corresponding to the SRI’s corresponding to one PTRS port

	3
	34th lowest-indexed DMRS port transmitting layers corresponding to SRS port 0 and 2 (or 1 and 3) or lowest-index DMRS port among the ones corresponding to the SRI’s corresponding to one PTRS port



Table 7.3.1.1.2-26: PTRS-DMRS association for UL PTRS ports 0 and 1, UL-PTRS-ports = 2, each PTRS port corresponds with 2 DMRS ports corresponding to one SRS port group (0 and 2 or 1 and 3) or corresponding to 2 SRI’s
	Value of MSB
	DMRS port
	
	Value of LSB
	DMRS port

	0
	1st DMRS port transmitting layers corresponding to SRS port 0 and 2, or lower-indexed DMRS port corresponding to SRI 0 and 2
	
	0
	1st DMRS port transmitting layers corresponding to SRS port 1 and 3, or lower-indexed DMRS port corresponding to SRI 1 and 3

	1
	2nd DMRS port transmitting layers corresponding to SRS port 0 and 2, or higher-indexed DMRS port corresponding to SRI 0 and 2
	
	1
	2nd DMRS port transmitting layers corresponding to SRS port 1 and 3, or higher-indexed DMRS port corresponding to SRI 1 and 3


…
<<<<<<<<<<<< End text proposal for Section 7.3.1.1.2 in [3] <<<<<<<<<<<<
Observation 4
· For a 2-antenna UE configured with non-coherent uplink transmission, the field “PTRS-DMRS association” in DCI is not necessary.
· For a 4-antenna UE configured with partial- or non- coherent uplink transmission, if the maximum rank supported equals 2 or 3, only one bit of “PTRS-DMRS association” in DCI is needed; if the maximum rank supported equals 4, 2 bits of “PTRS-DMRS association” in DCI is necessary.
Proposal 4
· For a 2-antenna UE configured with non-coherent uplink transmission, remove the field “PTRS-DMRS association” in DCI.
· For a 4-antenna UE configured with partial- or non- coherent uplink transmission, if the maximum rank supported equals 2 or 3, use only one bit of “PTRS-DMRS association” in DCI; if the maximum rank supported equals 4, use 2 bits of “PTRS-DMRS association” in DCI.
LI reporting in UCI
In the PDSCH transmission with PTRS present, a PTRS port needs to be associated to the DMRS port with the best quality. To this end, a UE needs to make its serving gNB understand which DMRS port is the target for PTRS port association. For this purpose, a UE is expected to report a layer indicator (LI) to its serving gNB.
In the last RAN1 meeting, following agreement on LI reporting were achieved.
Agreement:
· LI is reported when indicated by reportQuantity in the CSI report setting irrespective of Downlink-PTRS-Config.
Based on our understanding, the agreement above aims at a simple and unified rule for LI reporting, i.e., LI is always reported as long as reportQuantity is set to ‘CRI/RI/LI/PMI/CQI’, despite PTRS is not present. As a special case that Downlink-PTRS-Config = OFF, one LI report is sufficient.
In fact, the number of LI’s to be reported depends on the number of PTRS port, after all the PTRS ports are associated in a per-port way. In the presence of PTRS, i.e., Downlink-PTRS-Config = ON, if only one PTRS port is configured, irrespective of one or two codewords, one LI is enough for the best layer indication. The bitwidth depends on the total number of layers, or equivalently the reported rank indictor (RI). If a UE is configured with two PTRS ports, two LI’s are indispensable, i.e., first LI for layers #0, #1, #2, #3 and second LI for layers #4, #5, and etc.
Proposal 5
· Report one LI for one PTRS port case.
· Report two LI’s for two PTRS ports case.
· In the absence of PTRS, report one LI.
UCI on PUSCH without UL-SCH
Regarding the time domain density of PTRS, different waveform-based transmissions, i.e., CP-OFDM-based and DFT-S-OFDM-based, employ different indicating methods. For DFT-S-OFDM-based transmission, the symbol-level time domain density of PTRS is explicitly signaled by RRC parameter UL-PTRS-time-density-transform-precoding. Its default value 1 will be used if it is not configured. For CP-OFDM-based transmission, the time domain density depends on the scheduled MCS IMCS, whose valid range is {0, 1, …, 28} for MCS-Table-PUSCH256QAM and {0, 1, …, 27} for MCS-Table-PUSCH=256QAM. Particularly, when UCI only, i.e., without UL-SCH, is transmitted over PUSCH, the indicated MCS in the UL grant is a reserved MCS, which can be {29, 30, 31} for MCS-Table-PUSCH256QAM and {28, 29, 30, 31} for MCS-Table-PUSCH=256QAM. Because a reserved MCS is not a valid one, it cannot be used for time domain density determination. Consequently, a variety of solutions were proposed in the last RAN1 meeting. Based on the discussion, the schemes for time domain density determination of PTRS fall into two categories, fixed or variable time domain density for PTRS, corresponding to fixed or variable MCS for the transmission of UCI on PUSCH without UL-SCH. Keeping the reliability of the UCI transmission, a fixed MCS cannot accommodate all the UCI payload sizes and the number of resources available. In this sense, adaptive time domain density for PTRS is more expected and preferred.
Observation 5
· For UCI transmission without UL-SCH on CP-OFDM-based PUSCH, keeping the reliability, a fixed MCS cannot accommodate all the UCI payload sizes and the number of resources available.
Proposal 6
· For UCI transmission without UL-SCH on CP-OFDM-based PUSCH, propose variable time domain density for PTRS.
Regarding variable time domain density for PTRS, a reserved MCS must be transformed into a valid one before determining the time domain density of the PTRS. In fact, based on the payload size of the UCI and the number of RE’s available, an effective spectral efficiency can be calculated and rounded to a valid MCS whose spectral efficiency approximates the effective spectral efficiency most. Alternatively, based on the effective spectral efficiency and the modulation order indicated by the reserved MCS in the UL grant, an effective code rate can be computed. Similarly, the effective code rate can also be used to produce a valid MCS whose modulation order is the same as the reserved MCS indicated and whose code rate is close most to the effective code rate. In light of the valid MCS, irrespective of effective spectral efficiency based or effective code rate based, the time density of PTRS can be determined accordingly. Without loss of generality, spectral efficiency based transformation can be adopted.
Observation 6
· In the case of UCI transmission without UL-SCH on CP-OFDM-based PUSCH, the reserved MCS in UL grant is not a valid one and consequently cannot be used for time domain density determination.
Proposal 7
· In the case of UCI transmission without UL-SCH on CP-OFDM-based PUSCH, the reserved MCS in UL grant should be transformed into a valid one before determining the time domain density of the PTRS.
· Propose the methods of transforming a reserved MCS into a valid MCS based on effective spectral efficiency.
Accordingly, the text proposal for section 6.2.3.1 in [4] can be given as follows.
>>>>>>>>>>>> Start text proposal for Section 6.2.3.1 in [4] >>>>>>>>>>>>
6.2.3.1		UE PT-RS transmission procedure when transform precoding is not enabled
…
When a UE is scheduled to transmit PUSCH for retransmission, if the UE is scheduled with IMCS > V, where V = 28 for MCS table 1 and V = 27 for MCS table 2, respectively, the MCS for PTRS 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. 

When a UE is scheduled to transmit PUSCH for UCI without UL-SCH, the UE needs to transform the reserved MCS indicated in the UL grant into a valid MCS with the closest spectral efficiency for PTRS time-density determination.

The maximum number of configured PT-RS ports is given by the higher layer parameter UL-PTRS-ports. 
…
<<<<<<<<<<<< End text proposal for Section 6.2.3.1 in [4] <<<<<<<<<<<<
Miscellaneous
In the last RAN1 meeting, following agreement was achieved.
Agreement:

In Section 6.4.1.2.2.1 and 7.4.1.2.2 of TS38.211, the parameter  in the resource mapping formulas of PTRS is corrected as follows:
>>>>>>>>>>>> Start text proposal >>>>>>>>>>>>

-	 is the C-RNTI associated with the DCI scheduling the transmission.
>>>>>>>>>>>> End text proposal >>>>>>>>>>>>

For RRC-configured scheduling without DCI, however, the value of the parameter is still unclear. In fact, for non-DCI-based scheduling, i.e., grant-free type 1,  can be set as CS-RNTI. The according text proposal can be provided as follows.
>>>>>>>>>>>> Start text proposal for Section 6.4.1.2.2.1 and 7.4.1.2.2 in [2] >>>>>>>>>>>>
…

-	 is the C-RNTI, which can be C-RNTI/SPS-CSI-RNTI for associated with the DCI-based scheduling the , and CS-RNTI for grant-free type 1 transmission.
...
>>>>>>>>>>>> End text proposal for Section 6.4.1.2.2.1 and 7.4.1.2.2 in [2] >>>>>>>>>>>>
In the uplink transmission, irrespective of CP-OFDM and DFT-S-OFDM, and no matter the PTRS is explicitly configured present or not (corresponding to higher layer parameter UL-PTRS-present for CP-OFDM and UL-PTRS-present-transform-precoding for DFT-S-OFDM), PTRS should not be present in the procedure of random access, i.e., the RNTI equals TC-RNTI. Accordingly, the text proposals for Section 6.2.3.1 and 6.2.3.2 in [4] can be shown as follows.
>>>>>>>>>>>> Start text proposal for Section 6.2.3.1 in [4] >>>>>>>>>>>>
6.2.3.1		UE PT-RS transmission procedure when transform precoding is not enabled
When transform precoding is not enabled and if a UE is configured with the higher layer parameter UL-PTRS-present set to 'ON', 
-	if the additional higher layer parameters UL-PTRS-time-density and UL-PTRS-frequency-density are configured, and the RNTI equals C-RNTI, CS-RNTI, SPS-CSI-RNTI, the UE shall assume the PT-RS antenna ports' presence and pattern are a function of the corresponding scheduled MCS and scheduled bandwidth in a corresponding bandwidth part as shown in Table 6.2.3.1-1 and Table 6.2.3.1-2, 
-	if the higher layer parameter timeDensity is not configured, the UE may assume LPT-RS = 1.
-	if the higher layer parameter frequencyDensity is not configured, the UE may assume KPT-RS = 2.
-	otherwise the UE may assume that PT-RS is not present when the RNTI equals TC-RNTI.
When transform precoding is not enabled and if the higher layer parameter UL-PTRS-present is not configured for a UE, the UE may assume that PT-RS is not present when the RNTI equals TC-RNTI.
…
<<<<<<<<<<<< End text proposal for Section 6.2.3.1 in [4] <<<<<<<<<<<<

>>>>>>>>>>>> Start text proposal for Section 6.2.3.2 in [4] >>>>>>>>>>>>
6.2.3.2		UE PT-RS transmission procedure when transform precoding is enabled
When transform precoding is enabled and if a UE is configured with the higher layer parameter UL-PTRS-present-transform-precoding,
-	the UE shall be configured with the higher layer parameters sampleDensity and the UE shall assume the PT-RS antenna ports' presence and PT-RS group pattern are a function of the corresponding scheduled bandwidth in a corresponding bandwidth part, as shown in Table 6.2.3.2-1. The UE shall assume no PT-RS is present when the number of scheduled RBs is less than or equal to NRB0 if NRB0 > 0 or if the RNTI equals TC-RNTI.
-	and the UE may be configured PT-RS time density LPTRS = 2 with the higher layer parameter timeDensity. Otherwise, the UE shall assume LPTRS = 1.
-	if the higher layer parameter PTRS-UplinkConfig indicates that the sample density thresholds NRB,i = NRB,i+1, then the associated row where both these thresholds appear in Table 6.2.3.2-1 is disabled. 
When transform precoding not enabled and if the higher layer parameter UL-PTRS-present-transform-precoding is not configured for a UE, the UE may assume that PT-RS is not present when the RNTI equals TC-RNTI.
…
<<<<<<<<<<<< End text proposal for Section 6.2.3.2 in [4] <<<<<<<<<<<<
Regarding the power boosting of PTRS in the non-codebook-based uplink transmission, we do not think there is any essential difference compared to that of codebook-based uplink transmission. Therefore, we prefer to reuse the power boosting of the codebook-based transmission for non-codebook-based transmission.
Proposal 8
· Reuse the power boosting of the codebook-based transmission for non-codebook-based transmission.
3. Conclusion
In this contribution, some remaining details on PTRS were discussed. Based on the discussion, we have following observations and proposals.
Observation 1
· When each PTRS port corresponds with only one SRS resource, no further indication is needed for PTRS port association.
· When one PTRS port corresponds with only one SRS resource and the other PTRS port corresponds with a multiplicity of SRS resources, additional 1 or 2 bits are needed for PTRS port association.
· When each PTRS port corresponds with two SRS resources, additional 2 bits are needed for PTRS port association.
Observation 2
· In codebook-based uplink transmission, the 2-bit field “PTRS-DMRS association” in DCI is not always necessary.
Observation 3
· For codebook-based full coherent uplink transmission, the bit width of the “PTRS-DMRS association” field depends on the number of SRS port and TRI in the uplink transmission.
· For codebook-based full coherent uplink transmission, if the maximum rank number supported equals 2, one bit “PTRS-DMRS association” field is enough; if the number equals 3 or 4, the field will take 2 bits in DCI.
Observation 4
· For a 2-antenna UE configured with non-coherent uplink transmission, the field “PTRS-DMRS association” in DCI is not necessary.
· For a 4-antenna UE configured with partial- or non- coherent uplink transmission, if the maximum rank supported equals 2 or 3, only one bit of “PTRS-DMRS association” in DCI is needed; if the maximum rank supported equals 4, 2 bits of “PTRS-DMRS association” in DCI is necessary.
Observation 5
· For UCI transmission without UL-SCH on CP-OFDM-based PUSCH, keeping the reliability, a fixed MCS cannot accommodate all the UCI payload sizes and the number of resources available.
Observation 6
· In the case of UCI transmission without UL-SCH on CP-OFDM-based PUSCH, the reserved MCS in UL grant is not a valid one and consequently cannot be used for time domain density determination.
Proposal 1
· For two-port PTRS case in non-codebook-based UL, propose the PTRS port association scheme in Table 1.
Proposal 2
· In case of the maximum rank number equal to 1, remove the field “PTRS-DMRS association” in DCI.
Proposal 3
· For codebook-based full coherent uplink transmission, Clearly, if the maximum rank number supported equals 2, one bit “PTRS-DMRS association” field is enough; if the number equals 3 or 4, the field will take 2 bits in DCI.
Proposal 4
· For a 2-antenna UE configured with non-coherent uplink transmission, remove the field “PTRS-DMRS association” in DCI.
· For a 4-antenna UE configured with partial- or non- coherent uplink transmission, if the maximum rank supported equals 2 or 3, use only one bit of “PTRS-DMRS association” in DCI; if the maximum rank supported equals 4, use 2 bits of “PTRS-DMRS association” in DCI.
Proposal 5
· Report one LI for one PTRS port case.
· Report two LI’s for two PTRS ports case.
· In the absence of PTRS, report one LI.
Proposal 6
· For UCI transmission without UL-SCH on CP-OFDM-based PUSCH, propose variable time domain density for PTRS.
Proposal 7
· In the case of UCI transmission without UL-SCH on CP-OFDM-based PUSCH, the reserved MCS in UL grant should be transformed into a valid one before determining the time domain density of the PTRS.
· Propose the methods of transforming a reserved MCS into a valid MCS based on effective spectral efficiency.
Proposal 8
· Reuse the power boosting of the codebook-based transmission for non-codebook-based transmission.
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