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Introduction
By RAN1#99 meeting, the RAN1 discussion on Rel-16 NR low PAPR RS had been finished. After the meeting, the initial versions of physical layer specifications including 38.211, 38.212 were distributed, discussed, updated and endorsed by email discussion.
In this meeting, we provide our views on issues of some descriptions for low PAPR RS in Rel-16 specifications.
Discussion
In Rel-16 discussion, π/2-BPSK DMRS was introduced for PUSCH scheduled by type-1 configured grant, DCI format 0_1 or 0_0. The sequence is obtained as the complex-valued modulations symbols applied to the binary sequence .  is a function of  which can be indicated by type-1 configured grant or DCI format 0_1. If PUSCH is scheduled by DCI format 0_0,  should be 0. 
Meanwhile, DCI format 0_2 is introduced for URLLC. It should be clarified if the agreed π/2-BPSK DMRS can be used for PUSCH scheduled by DCI 0_2 or not. In our view, if the higher-layer parameter DMRSuplinkTransformPrecoding-r16 is configured and π/2-BPSK modulation is used for PUSCH, it is natural to support the π/2-BPSK DMRS to achieve low PAPR benefit. 
Proposal 1: The agreed π/2-BPSK DMRS can be used for PUSCH scheduled by DCI 0_2.
Since there is no  indication in DCI format 0_0 and 0_2 if DCI 0_2 has 0 bit ‘Antenna port field’,  should be 0. However, there is no description in the current 38.211 for the value of  in the case when PUSCH is scheduled by DCI format 0_0 or 0_2. 
Proposal 2:  should be 0 if PUSCH is scheduled by DCI 0_0 and DCI 0_2 if Antenna ports field is 0 bit.
Based on proposal 1 and 2, we provide TP1 and TP2 for 38.211 section 6.4.1.1.1.2 and 38.212 section 7.3.1.1.3 respectively . 
In addition, the definition of symbol index  is described in two places, so we remove the first part in TP1 and keep the last part as shown in last sentence in TP1.
TP1 for TS 38.211 [1]: 
	6.4.1.1.1.2	Sequence generation when transform precoding is enabled

If transform precoding for PUSCH is enabled, the reference-signal sequence  shall be generated according to


where  with  and  depends on the configuration:
-	if the higher-layer parameter DMRSuplinkTransformPrecoding-r16 is configured, π/2-BPSK modulation is used for PUSCH, and the PUSCH transmission is not a msg3 transmission,  is given by clause 5.2.3 with  given by

	where  is the OFDM symbol number within the slot in case of single-symbol DM-RS or the OFDM symbol number in the slot of the first DM-RS symbol in a symbol pair in case of double-symbol DM-RS;  is given by	the DCI according to clause 7.3.1.1.2 or 7.3.1.1.3 if Antenna ports field in DCI format 0_2 is not 0 bit in  [4, TS38.212] iffor a PUSCH transmission is scheduled by DCI format 0_1 or 0_2, or and by the higer-layer parameter antennaPort iffor a PUSCH transmission is scheduled by a type-1 configured grant, otherwise = 0; and
-	 are given by the higher-layer parameters pi2BPSKscramblingID0 and pi2BPSKscramblingID1, respectively, in the DMRS-UplinkConfig IE if provided and the PUSCH is scheduled by DCI format 0_1 or by DCI format 0_2 if Antenna ports field is not 0 bit or by a PUSCH transmission with a configured grant; 
-	 is given by the higher-layer parameter pi2BPSKscramblingID0 in the DMRS-UplinkConfig IE if provided and the PUSCH is scheduled by DCI format 0_0 with the CRC scrambled by C-RNTI, MCS-C-RNTI, or CS-RNTI, or by DCI format 0_2 if Antenna ports field is 0 bit;
-	 otherwise; 
-	otherwise,  is given by clause 5.2.2.
The sequence group , where  is given by
-	 if  is configured by the higher-layer parameter nPUSCH-Identity in the DMRS-UplinkConfig IE and the PUSCH is neither scheduled by RAR UL grant nor scheduled by DCI format 0_0 with CRC scrambled by TC-RNTI according to clause 8.3 in [5, TS 38.213]; 
-	 if , the higher-layer parameter DMRSuplinkTransformPrecoding-r16 is configured, π/2-BPSK modulation is used for PUSCH, and the PUSCH transmission is not a msg3 transmission;
-	 otherwise
where [image: ] and the sequence number  are given by:
-	if neither group, nor sequence hopping is enabled
	[image: ]
-	if group hopping is enabled and sequence hopping is disabled 
	[image: ]

	where the pseudo-random sequence  is defined by clause 5.2.1 and shall be initialized with [image: ] at the beginning of each radio frame
-	if sequence hopping is enabled and group hopping is disabled
	[image: ]

	where the pseudo-random sequence  is defined by clause 5.2.1 and shall be initialized with [image: ] at the beginning of each radio frame. 
The hopping mode is controlled by higher-layer parameters:
-	for PUSCH transmission scheduled by RAR UL grant or by DCI format 0_0 with CRC scrambled by TC-RNTI, sequence hopping is disabled and group hopping is enabled or disabled by the higher-layer parameter groupHoppingEnabledTransformPrecoding;
-	for all other transmissions, sequence hopping and group hopping are enabled or disabled by the respective higher-layer parameters sequenceHopping and sequenceGroupHopping if these parameters are provided, otherwise, the same hopping mode as for Msg3 shall be used.
The UE is not expected to handle the case of combined sequence hopping and group hopping.
The quantity  above is the OFDM symbol number except for the case of double-symbol DMRS in which case  is the OFDM symbol number of the first symbol of the double-symbol DMRS.




TP2 for TS 38.212 [2]:
	[bookmark: _Toc29326609][bookmark: _Toc29327759]7.3.1.1.3 	Format 0_2
<Unchanged parts are omitted>
-	Antenna ports – number of bits determined by the following:
-	0 bit if both higher layer parameter dmrs-UplinkForPUSCH-MappingTypeA-ForDCIFormat0_2 and higher layer parameter dmrs-UplinkForPUSCH-MappingTypeB-ForDCIFormat0_2 are not configured;
-	2, 3, 4, or 5 bits otherwise,
-	2 bits as defined by Tables 7.3.1.1.2-6 or 7.3.1.1.2-6A, if transform precoder is enabled, dmrs-Type=1, and maxLength=1;
-	4 bits as defined by Tables 7.3.1.1.2-7 or 7.3.1.1.2-7A, if transform precoder is enabled, dmrs-Type=1, and maxLength=2;
-	3 bits as defined by Tables 7.3.1.1.2-8/9/10/11, if transform precoder is disabled, dmrs-Type=1, and maxLength=1, and the value of rank is determined according to the SRS resource indicator field if the higher layer parameter txConfig = nonCodebook and according to the Precoding information and number of layers field if the higher layer parameter txConfig = codebook;
-	4 bits as defined by Tables 7.3.1.1.2-12/13/14/15, if transform precoder is disabled, dmrs-Type=1, and maxLength=2, and the value of rank is determined according to the SRS resource indicator field if the higher layer parameter txConfig = nonCodebook and according to the Precoding information and number of layers field if the higher layer parameter txConfig = codebook;
-	4 bits as defined by Tables 7.3.1.1.2-16/17/18/19, if transform precoder is disabled, dmrs-Type=2, and maxLength=1, and the value of rank is determined according to the SRS resource indicator field if the higher layer parameter txConfig = nonCodebook and according to the Precoding information and number of layers field if the higher layer parameter txConfig = codebook;
-	5 bits as defined by Tables 7.3.1.1.2-20/21/22/23, if transform precoder is disabled, dmrs-Type=2, and maxLength=2, and the value of rank is determined according to the SRS resource indicator field if the higher layer parameter txConfig = nonCodebook and according to the Precoding information and number of layers field if the higher layer parameter txConfig = codebook.
where the number of CDM groups without data of values 1, 2, and 3 in Tables 7.3.1.1.2-6 to 7.3.1.1.2-23 refers to CDM groups {0}, {0,1}, and {0, 1,2} respectively. 



Conclusions
[bookmark: OLE_LINK11][bookmark: OLE_LINK10]In this contribution, we provide our proposals and according TPs on low PAPR PUSCH DMRS. The details of the TPs can be found in section 2. 
Proposal 1: The agreed π/2-BPSK DMRS can be used for PUSCH scheduled by DCI 0_2.
Proposal 2:  should be 0 if PUSCH is scheduled by DCI 0_0 and DCI 0_2 if Antenna ports field is 0 bit.
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