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1. Introduction
In RAN1 NR #92b meeting, the following agreements on PT-RS have been achieved: [1]
     
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.

Agreement
· For the following case, the field of PTRS-DMRS association is 0 bit for both codebook based UL transmission and non-codebook based UL transmission
· High layer parameter maxRank is configured as 1. 
· Update the following Table 7.3.1.1.2-26 for PTRS-DMRS association for UL PTRS ports 0 and 1, UL-PTRS-ports = 2


	Value of MSB
	DMRS port
	Value of LSB
	DMRS port

	0
	1st DMRS port transmitting layers corresponding to SRS port 0 and 2, the 1st DMRS port which shares PTRS port 0
	0
	1st DMRS port transmitting layers corresponding to SRS port 1 and 3, 1st DMRS port  which shares PTRS port 1

	1
	2nd DMRS port transmitting layers corresponding to SRS port 0 and 2, 2nd DMRS port which shares PTRS port 0
	1
	2nd DMRS port transmitting layers corresponding to SRS port 1 and 3, 2nd DMRS port which shares PTRS port 1



Agreement
Agree on the following text proposal TS 38.211 v15.0.0 Section 6.4.1.2.1.2 to implement the previous agreement by changing m’ in the exponential to m:
< Unchanged parts are omitted >






 If transform precoding is enabled, the phase-tracking reference signal  to be mapped in position  before transform precoding, where  depends on the number of PT-RS groups , the number of samples per PT-RS group , and   according to Table 6.4.1.2.2.2-1, shall be generated according to




< Unchanged parts are omitted >

In this contribution, we will provide some discussions on the remaining issues for PT-RS including PT-RS power boosting, PT-RS antenna ports indication, and PT-RS density for UCI without UL-SCH.
2. Discussion
2.1 PT-RS Power boosting
It has been agreed that the EPRE ratio between PT-RS and PDSCH/PUSCH can be configured. Table 1 defines UL PT-RS power boosting for codebook based transmission.
Table 1: PT-RS-to-PUSCH EPRE Ratio
	
UL-PTRS-power / 
	
	
The number of PUSCH layers ( )

	
	1
	2
	3
	4

	
	All cases
	Full coherent
	Partial and non- coherent
	Full coherent
	Partial and non- coherent
	Full coherent
	Partial coherent
	Non-coherent

	00
	0
	3
	3Qp-3
	4.77
	3Qp-3
	6
	3Qp
	3Qp-3

	01
	0
	3
	3
	4.77
	4.77
	6
	6
	6

	10
	Reserved

	11
	Reserved



For uplink non-codebook based transmission, the UE may apply different kinds of precoders to each SRS resources and those precoders may be based on coherent transmission, partial coherent transmission or non-coherent transmission. Then the best way is that the UE could report its type of precoder for non-codebook based transmission, but this would require additional signaling overhead and would restrict UE’s implementation – UE can only use 1 type of precoder. Another possible way is to use the power boosting factor for non-codebook based transmission to avoid the transmission power exceeds the maximum transmission power.
Proposal 1: For non-codebook based transmission, reuse the power boosting factor for non-coherent based transmission.
2.2 PT-RS pattern for UCI without UL-SCH
For UCI without UL-SCH, its MCS can be the reserved MCS. One working assumption has been agreed that the PT-RS time domain density is dynamic. Then if MCS can be indicated, the PT-RS density can be determined by the scheduled MCS; otherwise, the PT-RS density can be determined by the estimated MCS which is based on scheduled modulation order and coding rate, so that the performance could be closed to the case with MCS indicated.
Proposal 2: For UCI without UL-SCH, the PT-RS time domain pattern is determined by the estimated MCS based on the scheduled modulation order and coding rate, if MCS is not indicated.
3. Conclusions
[bookmark: _GoBack]In this contribution we have provided our views on PT-RS. From the discussion, we have achieved the following proposals and corresponding text proposals.
Proposal 1: For non-codebook based transmission, reuse the power boosting factor for non-coherent based transmission.
Proposal 2: For UCI without UL-SCH, the PT-RS time domain pattern is determined by the estimated MCS based on the scheduled modulation order and coding rate, if MCS is not indicated.
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