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Introduction
This document summarizes the discussion for:
[104bis-e-NR-eMIMO-04] Maintenance for Multi-TRP 3: addressing MT.14 – Li (OPPO)
· Discussion and decision by April 15, TPs by April 20

In rel-16, single-DCI based mTRP transmission can support two PT-RS ports and each PT-RS port is transmitted from one TRP and is associated with the PDSCH layers from the same TRP.  The power allocation on one PT-RS port depends on the number of PDSCH layers from the same TRP. Ericsson (R1-2103552) observed that the muted REs for PT-RS port used by another TRP is not considered in power allocation for one PT-RS, and an example is shown in a Figure below:
[image: ]
As suggested in R1-2103552, for each TRP, the power allocated in the muted REs can be used to increase or boost the PT-RS tx power by 3dB while keeping the average PDSCH transmit power as well as total transmit power (PDSCH and PT-RS) the same. Therefore, Ericsson proposed to increase the ratio of PT-RS EPRE to PDSCH EPRE per layer per RE (ρ_PTRS) for each of the two PT-RS ports when two PT-RS ports are configured and thus to boost the PT-RS power. 
Initial round discussion
Based on the proposals in R1-2103552, an initial proposal is provided below and please share you views on this issue.
Proposal: Update PT-RS power allocation in Table 4.1-2 of 38.214 as follows to reflect additional power boosting for NC-JT when 2 PT-RS ports are configured, where Qp = 2.

Table 4.1-2: PT-RS EPRE to PDSCH EPRE per layer per RE () 
	epre-Ratio
	The number of PDSCH layers with DM-RS associated to the PT-RS port

	
	1
	2
	3
	4
	5
	6

	0
	0
	3
	4.77
	6
	7
	7.78

	1
	0
	0
	0
	0
	0
	0

	2
	3Qp-3
	3Qp 
	3Qp+1.77
	3Qp+3
	3Qp+4
	3Qp+4.77

	3
	reserved




Please provide your views on this issue and the proposal draft in the table below:

	Company
	comments

	QC
	We understand the issue mentioned by Ericsson. However, we do not support this proposal. We think the Table 1 in R1-2103552 should be adopted:
	epre-Ratio
	The number of PDSCH layers with DM-RS associated to the PT-RS port

	
	1
	2
	3
	4
	5
	6

	0
	3Qp-3
	3Qp 
	3Qp+1.77
	3Qp+3
	3Qp+4
	3Qp+4.77

	1
	0
	0
	0
	0
	0
	0

	2
	reserved

	3
	reserved


This is because we are not sure why the first original row should be kept given the issue. 

	ZTE
	We agree QC’s proposal in principle.  
However, first, 5 or 6 layers cannot be supported for each CDM group/TRP for Rel-16 MTRP SDM scheme. 
Second, we should clarify whether 3-4 layers per TRP/CDM group is supported or not for Rel-16 MTRP SDM scheme. 
If not, the above table should be changed as 
	epre-Ratio
	The number of PDSCH layers with DM-RS associated to the PT-RS port

	
	1
	2
	3
	4
	5
	6

	0
	3Qp-3
	3Qp 
	4.77
	6
	7
	7.78

	1
	0
	0
	0
	0
	0
	0

	2
	reserved

	3
	reserved




	Samsung
	We also agree QC’s proposal for using the Table 1. Also we only consider some restricted values of layers as ZTE mentioned.

	Huawei
	Although we understand the issue and possibility of power boosting for PTRS per TRP, we normally do not optimize power management of available REs due to dynamic rate matching, including CRS, at least not at this moment. Therefore in general we consider it as further PDSCH performance optimization and so it is not critical. 

	Nokia/NSB
	Fine with either QC’s or ZTE’s proposals.

	LG
	Fine with QC’s proposal. 
Regarding ZTE’s comment, if my understanding is correct, there is no restriction to support 3 or 4 layers per TRP in the current spec. So, we prefer to also support 3 or 4 layers per TRP in the table. 

	Apple
	We are open to QC’s or Ericsson’s version. 



2nd round discussion

Majority of companies supports to update Table 4.1-2 for considering the case of additional power boosting for NC-JT when 2 PT-RS ports are configured. It looks like the suggestion of QC and ZTE to revise the first row is favoured by more companies. Also, as pointed out by ZTE and LG, the current spec supports configuring up to 4 layers per TRP. Thus, we only need to revise the values for up to 4 layers.

Updated proposal:
· Update PT-RS power allocation in Table 4.1-2 of 38.214 as follows to reflect additional power boosting for NC-JT when 2 PT-RS ports are configured, where Qp can be 1 or 2.

Table 4.1-2: PT-RS EPRE to PDSCH EPRE per layer per RE () 
	epre-Ratio
	The number of PDSCH layers with DM-RS associated to the PT-RS port

	
	1
	2
	3
	4
	5
	6

	0
	0 3Qp-3
	3 3Qp 
	4.77 3Qp+1.77
	6 3Qp+3
	7
	4.78

	1
	0
	0
	0
	0
	0
	0

	2
	reserved

	3
	reserved



Your comments on the updated proposal:
	Company
	comments

	Ericsson
	Support Updated proposal from FL.
We’d like to respond to a comment in the previous round that said this issue should not be handled in maintenance.  This issue is different from dynamic rate matching etc.  When two PT-RS ports are transmitted, the current ‘PT-RS EPRE to PDSCH EPRE per layer per RE’ table misses an additional 3dB while keeping the average PDSCH transmit power the same.  
You may recall from RAN1#100bis, we made corrections to the ‘PT-RS EPRE to PDSCH EPRE per layer per RE’ table also in the Rel-16 maintenance phase.  The endorsed TP can be found in R1-2002947.


	QC
	For 3 and 4 layers per TRP, ZTE has a good point. We think they are not supported in current spec when PT-RS is configured due to:
· All layers from the same TRP should be from the same CDM group.
· The following restriction in 38.214 combined with the first bullet above basically disallows more than 2 layers per TRP in the presence of PT-RS.
If a UE receiving PDSCH scheduled by DCI format 1_2 is configured with the higher layer parameter phaseTrackingRS in dmrs-DownlinkForPDSCH-MappingTypeA-ForDCI-Format1-2 or dmrs-DownlinkForPDSCH-MappingTypeB-ForDCI-Format1-2 or a UE receiving PDSCH scheduled by DCI format 1_0 or DCI format 1_1 is configured with the higher layer parameter phaseTrackingRS in dmrs-DownlinkForPDSCH-MappingTypeA or dmrs-DownlinkForPDSCH-MappingTypeB, the UE may assume that the following configurations are not occurring simultaneously for the received PDSCH: 
- any DM-RS ports among 1004-1007 or 1006-1011 for DM-RS configurations type 1 and type 2, respectively are scheduled for the UE and the other UE(s) sharing the DM-RS REs on the same CDM group(s), and 
- PT-RS is transmitted to the UE.  

	ZTE
	In Rel-16, is it supported that each TRP transmits more than 2 layers ?
In this morning discussion for Rel-17 MTRP CSI,  joint RI combination 1+1, 1+2, 2+1, 2+2 are agreed. That means, only rank 1 or 2 can be supported for each TRP which is associated with one PTRS port.  
Thus, we think it is common understanding that rank 3/4 is not supported for each TRP in MTRP SDM scheme. 
	epre-Ratio
	The number of PDSCH layers with DM-RS associated to the PT-RS port

	
	1
	2
	3
	4
	5
	6

	0
	0 3Qp-3
	3 3Qp 
	4.77 
	6 
	7
	4.78

	1
	0
	0
	0
	0
	0
	0

	2
	reserved

	3
	reserved




	vivo
	We think this is an optimization, as it can work without any changes.

	LG
	Thanks for the clarification from QC and ZTE.
We are fine with ZTE’s version. 

	Samsung
	Support the proposed table from ZTE.




Update from the Moderator: Thanks for the clarification from QC and ZTE, we can understand that only up to 2 layers per TRP are supported when PT-RS is transmitted to the UE. Thus, we only need update the entries of 1 and 2 layers and we can move forward with the table suggested by ZTE.

Updated proposal #2:
· Update PT-RS power allocation in Table 4.1-2 of 38.214 as follows to reflect additional power boosting for NC-JT when 2 PT-RS ports are configured, where Qp can be 1 or 2.

Table 4.1-2: PT-RS EPRE to PDSCH EPRE per layer per RE () 
	epre-Ratio
	The number of PDSCH layers with DM-RS associated to the PT-RS port

	
	1
	2
	3
	4
	5
	6

	0
	0 3Qp-3
	3 3Qp 
	4
	6
	7
	4.78

	1
	0
	0
	0
	0
	0
	0

	2
	reserved

	3
	reserved



Your comments on the updated proposal #2:
	Company
	comments

	Ericsson
	Support

	CATT
	Just for clarification, in our understanding, there is no restriction on total number of layers for mTRP in Rel-16 spec. That is, up to 8 layers can be transmitted in NC-JT, and up to 4 ports can be allocated per CDM group. 
I think one of the reasons to agree the restriction on rank combination in CSI enhancement session as ZTE pointed out is that rank larger than 4 is less likely to be scheduled in NC-JT in practice, but not due to the restriction forbidding rank 5-8 in current spec.
Please correct me, if I’m wrong.
We also have similar view as vivo, the system can still work without such optimization.

	OPPO
	We intend to agree with vivo, Huawei and CATT that the TP is an optimization. It is unclear to us how much gain can be obtained from the power boosting of PTRS. 



oleObject2.bin

oleObject3.bin

image1.png
TRP #1

OFDM symbols
01234567 8910111213

TRP #2

OFDM symbols
01234567 80910111213

One RB

Subcarriers

.

Oneslot

Oneslot

Wlleosch [Jeocch  [omRsportsoand1  [IllOMRs port2 [ JBlanked out REs

[EPT-Rs port 0 associated with DMRS port 0

[BPT-Rs port 1 associated with DMRS port 2




image2.wmf
PTRS

r


oleObject1.bin

