[bookmark: OLE_LINK2][bookmark: OLE_LINK3]3GPP TSG RAN WG1 #100-e											      R1-2000768
e-Meeting, February 24th – March 6th, 2020

[bookmark: Source][bookmark: OLE_LINK17][bookmark: OLE_LINK18][bookmark: OLE_LINK11][bookmark: OLE_LINK12]Agenda item:	7.2.6.5
Source:	NEC
Title:               Remaining issues on low PAPR RS
[bookmark: DocumentFor]Document for:	Discussion and Decision

1 Introduction
[bookmark: _GoBack][bookmark: OLE_LINK9][bookmark: OLE_LINK10]NR MIMO enhancements for Rel-16 have been finished and features have been captured in specifications, while for low PAPR RS, there are some issues.
In this contribution, we provided our views on some remaining issues on DMRS sequence generation.
2 [bookmark: OLE_LINK64][bookmark: OLE_LINK65]Discussion
2.1 cinit for DMRS based on CP-OFDM
In Rel-16, DMRS CDM group index was introduced in cinit to reduce the PAPR for both downlink and uplink, in the meanwhile, if Rel-16 DMRS feature is not enabled, cinit should fall back to Rel-15. 
The fallback description has been updated to UL DMRS, while the update for DL DMRS was missed.
So we propose that:
Proposal 1: The fallback description for cinit should also be updated for DL DMRS sequence generation.
In addition, there is a typo of  and  should also be updated for UL DMRS sequence generation.

Text proposal 1
>>> Text proposal for 38.211 Section 6.4.1.1.1.1 >>>


If transform precoding for PUSCH is not enabled, the sequence  shall be generated according to

.

where the pseudo-random sequence  is defined in clause 5.2.1. The pseudo-random sequence generator shall be initialized with


where  is the OFDM symbol number within the slot,  is the slot number within a frame, and
-	 are given by the higher-layer parameters scramblingID0 and scramblingID1, respectively, in the DMRS-UplinkConfig IE if provided and the PUSCH is scheduled by DCI format 0_1 or 0_2, or by a PUSCH transmission with a configured grant; 
-	 is given by the higher-layer parameter scramblingID0 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; 
-	 are, for each msgA PUSCH configuration, given by the higher-layer parameters msgA-scramblingID0 and msgA-scramblingID1, respectively, in the msgA-DMRS-Configuration IE if provided and the PUSCH transmission is triggered by a Type-2 random access procedure as described in clause 8.1A of [5, TS 38.213];

-	 otherwise;
[bookmark: _Hlk26403688]-	 and  are given by
-	if the higher-layer parameter DMRSuplink-r16 in the DMRS-UplinkConfig IE is provided

	where  is the CDM group defined in clause 6.4.1.1.3.
-	otherwise 

The quantity  is indicated by the DM-RS initialization field, if present, either in the DCI associated with the PUSCH transmission if DCI format 0_1 or 0_2, in [4, TS 38.212] is used or by the higher layer parameter dmrs-SeqInitialization, if present, for a Type 1 PUSCH transmission with a configured grant, otherwise .

>>> End Text proposal >>>



Text proposal 2
>>> Text proposal for 38.211 Section 7.4.1.1.1 >>>


The UE shall assume the sequence  is defined by

.

where the pseudo-random sequence  is defined in clause 5.2.1. The pseudo-random sequence generator shall be initialized with



where  is the OFDM symbol number within the slot,   is the slot number within a frame, and
-	 are given by the higher-layer parameters scramblingID0 and scramblingID1, respectively, in the DMRS-DownlinkConfig IE if provided and the PDSCH is scheduled by PDCCH using DCI format 1_1 or 1_2 with the CRC scrambled by C-RNTI, MCS-C-RNTI, or CS-RNTI
-	 is given by the higher-layer parameter scramblingID0 in the DMRS-DownlinkConfig IE if provided and the PDSCH is scheduled by PDCCH using DCI format 1_0 with the CRC scrambled by C-RNTI, MCS-C-RNTI, or CS-RNTI;
-	 otherwise; 
-	 and  are given by

· if the higher-layer parameter DMRSdownlink-r16 in the DMRS-DownlinkConfig IE is provided, 

	where  is the CDM group defined in clause 7.4.1.1.2.
-	otherwise 

otherwise by 

-	 is the CDM group defined in clause 7.4.1.1.2.
The quantity  is given by the DM-RS sequence initialization field, if present, in the DCI associated with the PDSCH transmission if DCI format 1_1 or 1_2 in [4, TS 38.212] is used, otherwise .

>>> End Text proposal >>>
2.2 Sequence group index for DMRS based on DFT-s-OFDM
Agreements on scrambling ID for Rel-16 DMRS were achieved in RAN1#96.
	Agreement
· For PUSCH DMRS with pi/2-BPSK modulation, two RRC parameters ScramblingID0 and ScramblingID1 can be configured by RRC as for CP-OFDM DMRS (16 bit per ID)
· Used in cinit for length ≥30 as n_ID^{n_SCID=0}, n_ID^{n_SCID=1}
· For length<30, these parameters are used as N_ID^PUSCH is configured as either ScramblingID0 or ScramblingID1 depending on DCI


From the agreement, if Rel-16 DMRS sequence is configured, for length <30, when ScramblingID is used, the condition is , otherwise,  should be used.
And in current spec, the description for sequence group  is listed as 
	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


From the above description, it seems the conditions overlaps. In the second bullet, there is one condition , naturally,  should be configured, then in almost all cases, the first bullet is satisfied, so the use case for the second bullet is quite limited.
To make the conditions clear, we propose:
[bookmark: OLE_LINK1][bookmark: OLE_LINK4]Proposal 2: For Rel-16 low PAPR DMRS sequence, the condition for using ScramblingID should be clarified.

Text proposal 3
>>> Text proposal for 38.211 Section 6.4.1.1.1.2 >>>


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 in  [4, TS38.212] for a transmission scheduled by DCI format 0_1 and by the higer-layer parameter antennaPort for a PUSCH transmission scheduled by a type-1 configured grant; 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 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;
-	 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], and the higher-layer parameter DMRSuplinkTransformPrecoding-r16 is not configured; 
-	 if , the higher-layer parameter DMRSuplinkTransformPrecoding-r16 is configured, π/2-BPSK modulation is used for PUSCH, and  is configured by the higher-layer parameter nPUSCH-Identity in the DMRS-UplinkConfig IE with , and the PUSCH transmission is not a msg3 transmission;
-	 otherwise
< Unchanged parts are omitted >
>>> End Text proposal >>>

3 Conclusion
In this contribution, we provided our views on some remaining issues of low PAPR DMRS sequence generation, and we proposed that:
Proposal 1: The fallback description for cinit should also be updated for DL DMRS sequence generation.
Proposal 2: For Rel-16 low PAPR DMRS sequence, the condition for using ScramblingID should be clarified.
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