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1 Introduction

In this paper, we provide text proposals to correct errors/inaccuracies in the current specs [1]

 REF _Ref509925906 \r \h 
[2], as well as our views on several remaining issues of PTRS. 

2 Remaining issues to be addressed
2.1 Time density for UCI-only PUSCH
On how to determine the PTRS time density for UCI-only PUSCH, the following WA was established in RAN1#92b. 

Working assumption:
Support variable time density LPT-RS for UCI-only PUSCH where information (e.g. MCS) in DCI is used to determine LPT-RS.

However, as listed in [3], there are 7 different solutions on how on indicate UCI-only PUSCH and the modulation order and no conclusion was drawn. 

Given that the modulation order will be indicated for UCI-only PUSCH anyway (by a non-reserved or a reserved MCS), to complete the design of PTRS and also to be robust, we propose to apply the PTRS time density corresponding the maximum non-reserved MCS index with the same modulation order as that indicated for UCI-only PUSCH.

Proposal 1: For UCI-only PUSCH, UE shall apply the PTRS time density corresponding to the maximum non-reserved MCS with the same modulation order as that indicated for UCI-only PUSCH.
2.2 Power boosting for non-codebook UL transmission

As for PTRS power boosting for non-codebook based transmission, in our view, the simplest solution is to reuse the same scheme as coherent codebook-based transmission, i.e., to determine the PUSCH-to-PTRS power ratio based on the number of PUSCH layers only. 

Proposal 2: The PUSCH-to-PT-RS power ratio for non-codebook based UL transmission is determined based on the number of PUSCH layers only.

2.3 Collision with CSI-RS  for mobility
As PTRS is similar as PDSCH, it should not be punctured when colliding with CSI-RS for mobility. We then have the following proposal. 
Proposal 3: When PTRS overlaps with CSI-RS for mobility, UE does not puncture PTRS.
	Text proposals for TS 38.211 v15.1.0 Section 7.4.1.2.2
< Unchanged parts are omitted >

If present, the UE shall assume the PDSCH PT-RS is scaled by a factor 
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 is not used for DM-RS, CSI-RS (except for CSI-RS for mobility), SS/PBCH block, a detected PDCCH, or is declared as 'not available' by clause 5.1.4.1 of [6, TS 38.214]

< Unchanged parts are omitted >


2.4 Threshold recommendation
For PTRS configuration, it was agreed that the recommended MCS/BW thresholds should be larger than the predefined values, which are 5 or 10 for MCS thresholds and 3 for BW thresholds, respectively. We propose to add one sentence in Section 5.1.6.3 of TS38.214 to reflect the agreement.
Agreement:
· UE capability signalling of thresholds

· A UE capability signals a recommended {M,R} for UL and DL respectively

· The recommended {M, R} are expected to the larger than the predefined values

Proposal 4: Agree on the following text proposal:
	Text proposals for TS 38.214 v15.1.0 Section 5.1.6.3
< Unchanged parts are omitted >

 A UE shall report the preferred MCS and bandwidth thresholds based on the UE capability at a given carrier frequency, for each subcarrier spacing applicable to data channel at this carrier frequency, assuming the MCS table with the maximum ModOrder as it reported to support. For DL, it is expected that the reported preferred MCS thresholds are larger than 5, while the reported preferred bandwidth thresholds are expected to be larger than 3.
< Unchanged parts are omitted >


3 Summary of proposals

The proposals in this paper are summarized as follows. 
Proposal 1: For UCI-only PUSCH, UE shall apply the PTRS time density corresponding to the maximum non-reserved MCS with the same modulation order as that indicated for UCI-only PUSCH.

Proposal 2: The PUSCH-to-PT-RS power ratio for non-codebook based UL transmission is determined based on the number of PUSCH layers only.

Proposal 3: When PTRS overlaps with CSI-RS for mobility, UE does not puncture PTRS.

	Text proposals for TS 38.211 v15.1.0 Section 7.4.1.2.2
< Unchanged parts are omitted >

If present, the UE shall assume the PDSCH PT-RS is scaled by a factor 
[image: image6.wmf]i

PTRS,

b

 to conform with the transmission power specified in clause 4.1 of [6, TS 38.214] and mapped to resource elements 
[image: image7.wmf](

)

m

,

,

p

l

k

according to


[image: image8.wmf]k

i

p

l

k

r

a

PTRS,

)

,

(

,

b

m

=


when all the following conditions are fulfilled

-

[image: image9.wmf]l

 is within the OFDM symbols allocated for the PDSCH transmission

-
resource element 
[image: image10.wmf](

)

m

,

,

p

l

k

 is not used for DM-RS, CSI-RS (except for CSI-RS for mobility), SS/PBCH block, a detected PDCCH, or is declared as 'not available' by clause 5.1.4.1 of [6, TS 38.214]

< Unchanged parts are omitted >


Proposal 4: Agree on the following text proposal:
	Text proposals for TS 38.214 v15.1.0 Section 5.1.6.3
< Unchanged parts are omitted >

 A UE shall report the preferred MCS and bandwidth thresholds based on the UE capability at a given carrier frequency, for each subcarrier spacing applicable to data channel at this carrier frequency, assuming the MCS table with the maximum ModOrder as it reported to support. For DL, it is expected that the reported preferred MCS thresholds are larger than 5, while the reported preferred bandwidth thresholds are expected to be larger than 3.
< Unchanged parts are omitted >
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