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1	Introduction
In this paper we address miscellaneous corrections and clarifications needed related to low PAPR RS. 
[bookmark: _Ref178064866]2	Discussion
We have three identified leftover issues from RAN1#100-e. 
	Issue #
	Description
	Tdoc

	1
	Whether the low PAPR RS enhancements for pi/2-BSPK PUSCH modulation applies also to DCI format 0_2
	R1-2000242, R1-2000991                                                                      

	2
	For low PAPR pi/2-BPSK PUCCH, format 3 and 4, whether and if so how the DMRS depends on the cyclic shift value α is unclear 
	R1-2000460, R1-2000991, R1-2001042

	3
	Whether to specify the relation between PUSCH data spectrum shaping filter and PUSCH RS spectrum shaping filter in 38.211 for pi/2-BPSK PUSCH
	R1- 2000945



2.1	Issue 1 on DCI 0_2
As low PAPR DMRS is a coverage enhancement feature, it is beneficial for URLLC enhancements. Hence, 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.
If the higher-layer parameter DMRSuplinkTransformPrecoding-r16 is configured and π/2-BPSK modulation is used for PUSCH, the Rel.16 DMRS is used when scheduled from DCI format 0_2. 

2.2	Issue 2 on alpha
Two points of view were expressed:
1. DMRS of low PAPR pi/2-BPSK does not rely on cyclic shift value.
2. DMRS of low PAPR pi/2-BPSK rely on cyclic shift value to benefit from interference randomization.

It should be noted that the sequence is a CGS or a PN sequences and if cyclic shift by alpha is introduced, then the specification need also introduce cyclic shifts of these sequences (introduce an alpha-dependence in sequence generation). Hence, if any of the two approaches is adopted, then a TP is needed. If specification is left unchanged, there seem to be no critical issue either but the specification can cause confusion as alpha derivation is explicitly mentioned for Rel-16 DMRS although alpha has no effect on the sequence, currently. 
We have a preference to reduce the interference by introducing an alpha-dependence on the sequence, similar to what was proposed in the last meeting discussion by Qualcomm.

-------- start of the TP for TS 38.211-------
[bookmark: _Toc29230277]5.2.3       Low-PAPR sequence generation type 2
The low-PAPR sequence is defined by a base sequence according to 

where is the length of the sequence. Multiple sequences are defined from a single base sequence through different values of and. 
------- Remaining paragraph is unchanged and omitted -------
-------- end of the TP for TS 38.211 -------
[bookmark: _GoBack]

2.2	Issue 3 on specifying spectrum shaping filter
Assume that
·      - Spectrum shaping coefficients
·      - DFT-spread PUSCH sequence
· - DFT-spread DMRS sequence

Note that NR use transparent precoding and filtering, so the PUSCH and associated DMRS is transmitted on the same antenna port. Hence, the receiver can measure the channel on DMRS and assume the PUSCH has propagated through the same channel. This means that the current mapping is as in Figure 1 in case port 0 or 2 is used for DMRS.
[image: ]
Figure 1 Current mapping of PUSCH and DMRS
So if DMRS port 2 is used, then the channel measured on subcarrier 3 using the DMRS on this subcarrier use the same frequency domain spectrum filter coefficient as the PUSCH on that subcarrier (i.e. ). 
The proposal in R1-2000945 is to ensure that “a relation between the PUSCH data filter and PUSCH RS filter shall be specified in RAN1 TS.” However, since PUSCH and DMRS are transmitted on the same antenna port, such relation already exists. 
Since spectrum shaping filter is transparent (part of the channel), and since PUSCH and DMRS is transmitted on the same antenna port, there is already a relation between data and RS filter in NR specifications. 
Hence, we don’t see the need to further discuss this in Rel-16 maintenance. 
Moreover, R1-2000945 propose to specify that the spectrum shaping filter for the second comb is the same as the spectrum shaping filter for the first comb. Hence, the proposal is as in Figure 2. 
[image: ]
Figure 2 Proposal in R1-2000947
Note that this would imply that the receiver needs to recompute the channel estimate before using it to receive PUSCH, since on a given subcarrier, the DMRS and PUSCH does not use the same frequency domain spectrum shaping filter. It also opens up the question on which antenna port is DMRS for the second comb transmitted? It may need to introduce a new Port, like “DMRS port 2-prime” in specifications since DMRS is clearly not transmitted on the same port as PUSCH.  This seems complicated to specify and breaks the key principle of DMRS based transmissions.
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