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[bookmark: _In-sequence_SDU_delivery][bookmark: _Hlk500883235]Clean up related to removal of two DL PT-RS ports
In CATT (8376), it is observed that since only one PT-RS port for DL is supported in Rel-15, the port index related description should be removed from TS 38.214 Section 4.1.
<<<<<<<<<<<<<<<<<<<<<<<<start TP >>>>>>>>>>>>>>>>>>>
[bookmark: _Toc517439441]4.1	Power allocation for downlink 
<<<<<<<<<<<<<<<<<<<<<<<<omitted>>>>>>>>>>>>>>>>>>>

When the UE is scheduled with a PT-RS ports associated with the PDSCHand when the PT-RS port is associated to DM-RS ports, 



-	if the UE is configured with the higher layer parameter epre-Ratio, the ratio of PT-RS EPRE to PDSCH EPRE per layer per RE for PT-RS port () is given by Table 4.1-2 according to the epre-Ratio, the PT-RS scaling factor specified in subclause 7.4.1.2.2 of [4, TS 38.211] is given by.
-	otherwise, the UE shall assume epre-Ratio is set to state '0' in Table 4.1-2 if not configured.

Table 4.1-2: PT-RS-to-PDSCH EPRE ratio per layer for PT-RS port i () 
	epre-Ratio
	The number of PDSCH layers

	
	1
	2
	3
	4
	5
	6

	0
	0
	3
	4.77
	6
	7
	7.78

	1
	0
	0
	0
	0
	0
	0

	2
	reserved

	3
	reserved



<<<<<<<<<<<end TP>>>>>>>>>>>>>>>>>>>>>>>>>
	Company
	Comment

	CATT, Ericsson, ZTE, Docomo, Qualcomm, Nokia, vivo
	OK

	Intel
	There’s no PT-RS index in this sentence. Either to keep it or remove it is ok.

	Huawei, HiSilicon
	Should we change ‘PT-RS ports’ in the main bullet as ‘PTRS port’ as well?


Proposal: Agree on the TP above, where Huawei’s comment has been accommodated

 Correction of PT-RS power scaling for DL
In CATT (8376), Qualcomm (9424) and LGE (8488), it is observed that the scaling factor calculation is incorrect in TS 38.214 Section 4.1. 
<<<<<<<<<<<<<<<<<<<<<<<<start>>>>>>>>>>>>>>>>>>>
4.1	Power allocation for downlink 
<<<<<<<<<<<<<<<<<<<<<<<<omitted>>>>>>>>>>>>>>>>>>>

When the UE is scheduled with PT-RS ports associated with the PDSCH and when the PT-RS port is associated to DM-RS ports, 




-	if the UE is configured with the higher layer parameter epre-Ratio, the ratio of PT-RS EPRE to PDSCH EPRE per layer per RE for PT-RS port () is given by Table 4.1-2 according to the epre-Ratio, the PT-RS scaling factor specified in subclause 7.4.1.2.2 of [4, TS 38.211] is given by.
-	otherwise, the UE shall assume epre-Ratio is set to state '0' in Table 4.1-2 if not configured.


Table 4.1-2: PT-RS-to-PDSCH EPRE ratio per layer for PT-RS port i () 
	epre-Ratio
	The number of PDSCH layers

	
	1
	2
	3
	4
	5
	6

	0
	0
	3
	4.77
	6
	7
	7.78

	1
	0
	0
	0
	0
	0
	0

	2
	reserved

	3
	reserved



<<<<<<<<<<<end>>>>>>>>>>>>>>>>>>>>>>>>>

	Company
	Comment

	CATT, Ericsson, ZTE, Docomo, Intel, LGE, Qualcomm, Nokia, vivo
	OK

	Huawei, HiSilicon
	Should we combine the two text proposals above?


Proposal: Agree on the TP above



Correction for PT-RS power setting for UL
In Intel (8670), editorial issues are described for UL PT-RS power boosting: 
“In some parts, the power ratio is defined per port, while in some other parts, it is defined per layer. In 38.211, the number of PT-RS layers should be the same as number of PUSCH layers, which includes some zero-power (ZP) layers and non-zero-power (NZP) layers. The power boosting should only take NZP layers into account.”

A TP for 38.214 is inserted below.
<<<<<<<<<<<start>>>>>>>>>>>>>>>>>>>>>>>>>
6.2.3.1	UE PT-RS transmission procedure when transform precoding is not enabled
<Unrelated part omitted>

For PT-RS, the transmit power of PT-RS is derived from , which is the power ratio between power of PUSCH and power of PT-RS per port.

When the UE is scheduled with Qp={1,2} PT-RS port(s) in uplink and the number of scheduled layers is ,





-	If the UE is configured with higher layer parameter ptrs-Power, the power ratio between PUSCH layer per RE to PT-RS power ratio per non-zero-power layer per RE  is given by , where  is shown in the Table 6.2.3.1-3 according to the higher layer parameter ptrs-Power, the PT-RS scaling factor  specified in subclause 6.4.1.2.2.1 of [4, TS 38.211] is given by and also on the Precoding Information and Number of Layers TPMI field in DCI.
-	The UE shall assume ptrs-Power in PTRS-UplinkConfig is set to state "00" in Table 6.2.3.1-3 if not configured or in case of non-codebook based PUSCH.

<<<<<<<<<<<end>>>>>>>>>>>>>>>>>>>>>>>>>
	Company
	Comment

	Intel
	OK
Some clarification for NZP PT-RS layer: in 38.211, it seems that the number of PT-RS layers is equal to number of total layers, which includes some ZP layers and NZP layers (NZP layers is based on the PT-RS to DMRS AP association). 
If common understanding is that number of PT-RS layers = number of PT-RS ports, we can remove “non-zero-power” in this TP.

	ZTE
	‘non-zero-power’ causes more confusion

	Docomo
	Agree (it’s good for clarification)

	LGE
	We have never discussed non-zero-power layer or zero-power layer of PT-RS in the previous meetings, so that it seems confused.
Also, it seems better that “TPMI and the transmission rank from DCI” than “Precoding Information and Number of Layers TPMI field in DCI”. Note that the former is in Section 6.1.1.1 Codebook based UL transmission as “For codebook based transmission, if PUSCH is scheduled by DCI format 0_1, the UE determines its PUSCH transmission precoder based on SRI, TPMI and the transmission rank from the DCI”.

	Qualcomm
	Also we have confusion about the concept of non-zero power in this text. We don’t think this is needed. 

	Nokia
	Share view with ZTE, LGE and Qualcomm

	Huawei, HiSilicon
	Prefer not to introduce new concepts such as ‘PTRS layer’ or ‘non-zero-power layer’. Suggest feature lead to come up with better wording.

	vivo
	Similar view as ZTE, LGE, QC Nokia and HW.


Proposal: More discussion needed whether and how a TP can be drafted



Correction of PT-RS BW threshold range
In CATT (8376), it is observed that the BW threshold range does not follow the agreement (1-276 was agreed in RAN1 and is captured in RRC spec 38.331). This is the text proposal for TS 38.214 Section 6.2.3.1.   
<<<<<<<<<<<<<<<<<<<<<<<<start>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc517439525]6.2.3.1	UE PT-RS transmission procedure when transform precoding is not enabled
<<<<<<<<<<<<<<<<<<<<<<<<omitted>>>>>>>>>>>>>>>>>>>
The higher layer parameter PTRS-UplinkConfig provides the parameters ptrs-MCSi, i=1,2,3 and with values in 0-29 when MCS Table 5.1.3.1-1 is configured and 0-28 when MCS Table 5.1.3.1-2 is configured, respectively. ptrs-MCS4 is not explicitly configured by higher layers but assumed 29 when MCS Table 5.1.3.1-1 is configured and 28 when MCS Table 5.1.3.1-2 is configured. The higher layer parameter PTRS-UplinkConfig provides the parameters NRBi i=0,1 with values in range 01-276. 
<<<<<<<<<<<<<<<<<<<<<<<<end>>>>>>>>>>>>>>>>>>>
	Company
	Comment

	CATT, Ericsson, ZTE, Docomo, LGE, Nokia, Huawei, HiSilicon, vivo
	OK

	Intel
	How about the following change? This range of RRC parameter should be defined in 38.331.
“The higher layer parameter PTRS-UplinkConfig provides the parameters NRBi i=0,1 with values in range 0-276.”

	Qualcomm
	Either the main proposal, or intel’s proposal is OK


Proposal: Agree on the TP above



Clarification of PT-RS to DMRS port association
In Huawei (8144), it is observed that it is ambiguous whether the DMRS port listed in Table 7.3.1.1.2-25 in 38.212 is port index or scheduled number. If it is port index, PT-RS port cannot be associated with DMRS port 4 or 5 for DMRS configuration type 2. Hence, the following proposal is made to TS 38.212
<<<<<<<<<<<<<<<<<<<<<<<<start>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc517077655]7.3.1.1.2	 Format 0_1
< Unchanged parts are omitted >
Table 7.3.1.1.2-25: PTRS-DMRS association for UL PTRS port 0
	Value
	DMRS port

	0
	0    1st scheduled DMRS port

	1
	1   2nd scheduled DMRS port

	2
	2   3rd scheduled DMRS port

	3
	3   4th scheduled DMRS port



<<<<<<<<<<<end>>>>>>>>>>>>>>>>>>>>>>>>>
	Company
	Comment

	Huawei, HiSilicon, Ericsson, ZTE, Docomo, Intel, LGE, Qualcomm, Nokia, vivo
	OK


Proposal: Agree on the TP above



Misalignment between uplink PT-RS and PUSCH port
In Intel (6870), it has been observed that:
“In uplink codebook based transmission scheme, the PUSCH port is defined from 0 to N-1, while in PT-RS part, the number of PT-RS is determined by SRS port. These two parts are not aligned. 
Further, for 2-port case, there could be only port 0 and port 1, so there should not be any association between a PT-RS port to port 2 and port 3. 
In addition, for both codebook and non-codebook, if the maximum number of PT-RS ports is configured with “n1”, the UE does not need to follow the ways for dynamic number of PT-RS ports selection.”
<<<<<<<<<<<<<<<<<<<<<<<<start>>>>>>>>>>>>>>>>>>>
A TP for 38.214 is inserted below.
6.2.3.1	UE PT-RS transmission procedure when transform precoding is not enabled
<Unrelated part omitted>
For codebook or non-codebook based UL transmission, the association between UL PT-RS port(s) and DM-RS port(s) is signalled by DCI as described in Subclause 7.3.1.1.2 of [5, TS 38.212].
For non-codebook based UL transmission, if the UE is configured with the higher layer parameter maxNrofPorts in PTRS-UplinkConfig set to 'n2', the actual number of UL PT-RS port(s) to transmit is determined based on SRI(s). A UE may be configured with the PT-RS port index for each configured SRS resource by the higher layer parameter ptrs-PortIndex configured by SRS-Config. If the PT-RS port index associated with different SRIs are the same, the corresponding UL DM-RS ports are associated to the one UL PT-RS port.
For partial-coherent and non-coherent codebook based UL transmission, if the UE is configured with the higher layer parameter maxNrofPorts in PTRS-UplinkConfig set to 'n2', the actual number of UL PT-RS port(s) is determined based on TPMI and/or TRI Precoding Information and Number of Layers in DCI format 0_1:
-	if the UE is configured with the higher layer parameter maxNrofPorts in PTRS-UplinkConfig set to 'n2', the actual UL PT-RS port(s) and the associated transmission layer(s) are derived from indicated TPMI as:
-	For 2 antenna ports transmission, if TPMI equals to 0 and number of layers is 2, 2 PT-RS ports shall be used; otherwise, 1 PT-RS port shall be used.
-	For 4 antenna ports transmission, SRSPUSCH port 0 and 2 in indicated TPMI share PT-RS port 0, and SRS PUSCH port 1 and 3 in indicated TPMI share PT-RS port 1.
-	UL PT-RS port 0 is associated with the UL layer [x] of layers which are transmitted with SRS PUSCH port 0 and SRS PUSCH port 2 in indicated TPMI, and UL PT-RS port 1 is associated with the UL layer [y] of layers which are transmitted with PUSCH SRS port 1 and PUSCH SRS port 3 in indicated TPMI, where [x] and/or [y] are given by DCI parameter PTRS-DMRS association as shown in DCI format 0_1 described in Subclause 6.2.3 of [5, TS38.212].
<<<<<<<<<<<end>>>>>>>>>>>>>>>>>>>>>>>>>
	Company
	Comment

	Intel
	OK

	ZTE
	The first changed part is unnecessary. Even the maximum number PTRS ports is 1, the actual number of PTRS ports can still be based SRI. 

	Nokia
	There is still ambiguity on UL port mapping, so it has to be discussed with UL port indexing. 
Editorial change: correct or delete from “described…”. 
by DCI parameter PTRS-DMRS association as shown in DCI format 0_1 described in Subclause 67.3.1.2.3 of [5, TS38.212].


	vivo
	Not ok with the proposal. The original intention is to use SRS port. The port number may be updated but the port should be SRS port rather than PUSCH port.

	Qualcomm
	Not OK with the proposal: Not clear about the reasoning for the following insert:
· For 2 antenna ports transmission, if TPMI equals to 0 and number of layers is 2, 2 PT-RS ports shall be used; otherwise, 1 PT-RS port shall be used.



Proposal: No consensus, continue discussion



Presence of PT-RS with new-RNTI
In Intel (8670), it is observed that:
“It has been supported that a dedicated RNTI, e.g. MCS-C-RNTI, can be used for MCS table selection. So this MCS-C-RNTI should be similar to C-RNTI. As PT-RS can be dynamically present when C-RNTI is used, it could also be present when MCS-C-RNTI is used. “
A proposed TP for 38.214 is inserted below. 
<<<<<<<<<<<<<<<<<<<<<<<<start>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc517439524]6.2.3	UE PT-RS transmission procedure
If a UE is not configured with the higher layer parameter phaseTrackingRS in DMRS-UplinkConfig, the UE shall not transmit PT-RS. The PTRS may only be present if RNTI equals C-RNTI, CS-RNTI, SP-CSI-RNTI or new-RNTI.

<<<<<<<<<<<end>>>>>>>>>>>>>>>>>>>>>>>>>

	Company
	Comment

	Intel, vivo
	OK

	Ericsson
	Ok with the TP in principle but the temporary RNTI name is “new-RNTI”  

	ZTE
	Should be new-RNTI 

	Docomo
	Agree. Should be new-RNTI in RAN1 spec. (In RAN2 spec., it is specified as MCS-C-RNTI)
Reply to Samsung: the current RAN1 spec. specifies as “new-RNTI”. It is up to spec. editor whether to change or up to RAN2 to add the description, later.

	Qualcomm
	OK with new-RNTI

	Samsung
	OK in principle but one question to DCM; if RAN2 specifies the parameter as MCS-C-RNTI, isn’t it required to revise RAN1 specs as well?

	Nokia
	Need clarification by Chairman. 

	Huawei, HiSilicon
	Ok in principle, but prefer ‘new-RNTI’ instead of ‘MCS-C-RNTI’.


Proposal: Agree on the TP above where “MCS-C-RNTI” has been replaced by “new-RNTI”  


Editorial change for 38.211 on symbol mapping
In Intel (8670), it is observed that:
“There are two issues for the highlighted sentence: the first is that there should be no double-symbol DMRS when PT-RS is present according to 38.214 that half of DMRS ports and PT-RS should not be present simultaneously; the second is that the “symbol index of DM-RS symbol” is unclear when there’s additional DMRS symbol in the slot.”
The TP for sections 7.4.1.2.2 and 6.4.1.2.2 in 38.211 is as follows:
<<<<<<<<<<<<<<<<<<<<<<<<start>>>>>>>>>>>>>>>>>>>
<Unrelated part omitted>


1. set  and 

2. if any symbol in the interval  overlaps with a symbol used for DM-RS according to clause 6.4.1.1.3

-	set [image: ] to be the symbol index of the last DM-RS symbol within 

-	set 
-	set [image: ] to the symbol index of the DM-RS symbol in case of a single-symbol DM-RS or to the symbol index of the second DM-RS symbol in case of a double-symbol DM-RS

-	repeat from step 2 as long as  is inside the PUSCH allocation

3. add  to the set of time indices for PT-RS
<<<<<<<<<<<end>>>>>>>>>>>>>>>>>>>>>>>>>
	Company
	Comment

	Intel
	OK
Clarification: there could be multiple DMRS symbols within a slot – front-loaded DMRS and additional DMRS symbol. 
Set l_ref to be the symbols index of DMRS symbol is quite confusing – whether the symbol is front-loaded DMRS symbol or additional DMRS symbol. 
The last symbol index of DMRS symbol also cover the double DMRS symbol case that ZTE mentioned.

	ZTE
	The TP seems not correct since double DMRS symbols can actually exist with PTRS in the same slot. The restriction is only on half DMRS ports instead of two DMRS symbols.

	LGE
	Agree with ZTE. 
From TS38.214 below,  
“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)”. 
we can see that there is only restriction on DMRS port number if PT-RS is scheduled.  

	Samsung
	Agree with ZTE.

	Nokia
	Don’t see difference. 


Observation: No consensus. 



On a new set of PTRS densities for new-RNTI  
In Docomo (9139) the issue of the new-RNTI and PTRS density has been introduced. To configure time density configurations of PT-RS for both MCS index table 1 or 2 and MCS index table 3 simultaneously, new higher layer parameters should be introduced. Different boundaries enable to set different time density configuration of PT-RS, which is suitable for each of eMBB and URLLC.
As this is a rather large change and requires new RRC signalling, I’d like to have some discussion first on this issue before we look at a text proposal. Moreover, it is unclear whether this should be discussed under agenda “7.1.6 Maintenance for URLLC”. 
If we can make such decision in PT-RS agenda, and if introducing RRC parameters is acceptable at this point, then we could see if RAN1 can agree to this proposal:
Proposal:
When new-RNTI is used, then new and independent PT-RS time and frequency density parameters (e.g. timeDensityURLLC and ptrs-MCS-URLLCi ) can be configured by higher layers for uplink and downlink respectively

	Company
	Comment

	Docomo
	Ok, approve TP in R1-1809139
Yes, this is necessary. For URLLC, UE is configured 2 MCS tables for eMBB and URLLC, and one MCS table is dynamically selected by C-RNTI or new-RNTI. Even if the same MCS index, MCS can be different for eMBB and URLLC; hence, the way to determine appropriate time domain PTRS for URLLC is necessary.
Also, we understand it is allowed to add new RRC parameter for URLLC. Anyway, capability signalling for URLLC will be discussed in this meeting, so RRC signalling for URLLC is not fixed.
Reply to Intel: the PTRS time domain density should be determined by modulation order; however, it is not possible because the MSI table is different and dynamically changed by RNTI but the threshold is only one.

	Ericsson
	Need to coordinate with delegates of agenda 7.1.6, is this really necessary? 

	ZTE, vivo
	Need more discussion.

	Intel
	One question to Docomo, is it correct understanding which thresholds to be used is determined by the traffic type – eMBB or URLLC, if this proposal is supported? Then does it mean physical layer need to know the traffic type?

	LGE
	In our view, it seems not needed. If current PT-RS time density is also used for URLLC, it results in unnecessary RS overhead. However, although we optimize the Time density table for URLLC, its RS overhead reduction seems marginal, but its spec impact is not small. Instead, the unnecessary RS overhead can provide enhancement of CPE estimation performance. 

	Qualcomm
	This seems not really necessary, sharing similar view with LGE, but this may need further discussion. 

	Samsung
	Similar view with LGE. It seems not essential.

	Nokia
	Not necessary because PTRS density can be configured separately per PDSCH/PUSCH. (see RRC configuration), PT-RS config is a part of DMRS-config, and DMRS-config is also part of PDSCH/PUSCH config. MCS table is configured in PDSCH/PUSCH-config, so they can be configured separately. 
Only remaining is on our proposal below. (Default pattern when table 3 is configured)
Wasn’t captured in this summary. 
================ Text Proposal for TS38.214   ===================

[bookmark: _Toc517439466]5.1.6.3	PT-RS reception procedure
< Unchanged parts are omitted >
the UE shall assume PT-RS is not present when,
-	the scheduled MCS from Table 5.1.3.1-1 is smaller than 10, or
-	the scheduled MCS from Table 5.1.3.1-2 is smaller than 5, or 
-	the scheduled MCS from Table 5.1.3.1-3 is smaller than 15, or 
-	the number of scheduled RBs is smaller than 3, or
< Unchanged parts are omitted >
The higher layer parameter PTRS-DownlinkConfig provides the parameters ptrs-MCSi, i=1,2,3 and with values in range 0-29 when MCS Table 5.1.3.1-1 or MCS Table 5.1.3.1-3 is configured and 0-28 when MCS Table 5.1.3.1-2 is configured, respectively. ptrs-MCS4 is not explicitly configured by higher layers but assumed 29 when MCS Table 5.1.3.1-1 or MCS Table 5.1.3.1-3  is configured and 28 when MCS Table 5.1.3.1-2 is configured, respectively. The higher layer parameter frequencyDensity in PTRS-DownlinkConfig provides the parameters NRBi i=0,1 with values in range 1-276.
< Unchanged parts are omitted >

When a UE is receiving PDSCH for retransmission, if the UE is scheduled with an MCS index greater than V, where V=28 for MCS Table 5.1.3.1-1 and Table 5.1.3.1-3,  and V=27 for MCS Table 5.1.3.1-2 respectively, 
< Unchanged parts are omitted >

 

	Huawei, HiSilicon
	Agree with the necessity and support the proposal.

	Ericsson
	We don’t support the first part of Nokias proposal. 



Proposal: Not agreed. No consensus on the necessity of additional PTRS density tables for new-RNTI. However, the PTRS section need to take into account the presence of a new MCS table. Agree on the TP below:
The TP for section 5.1.6.3 and 6.2.3 in 38.214 is as follows:
<<<<<<<<<<<<<<<<<<<<<<<<start>>>>>>>>>>>>>>>>>>>
5.1.6.3	PT-RS reception procedure
< Unchanged parts are omitted >
If a UE is configured with the higher layer parameter phaseTrackingRS in DMRS-DownlinkConfig,
-	the higher layer parameters timeDensity and frequencyDensity in PTRS-DownlinkConfig indicate the threshold values ptrs-MCSi, i=1,2,3 and NRB,i , i=0,1, as shown in Table 5.1.6.3-1 and Table 5.1.6.3-2, respectively. 
-	if either or both of the additional higher layer parameters timeDensity and frequencyDensity are configured, and the RNTI equals new-RNTI, C-RNTI or CS-RNTI, the UE shall assume the PT-RS antenna ports' presence and pattern are a function of the corresponding scheduled MCS of the corresponding codeword and scheduled bandwidth in corresponding bandwidth part as shown in Table 5.1.6.3-1, and Table 5.1.6.3-2, and Table 5.1.6.3-3,
<…>
-	otherwise, if neither of the additional higher layer parameters timeDensity and frequencyDensity are configured and the RNTI equals new-RNTI, C-RNTI or CS-RNTI, the UE shall assume the PT-RS is present with LPT-RS = 1, KPT-RS = 2, and 

< Unchanged parts are omitted >
The higher layer parameter PTRS-DownlinkConfig provides the parameters ptrs-MCSi, i=1,2,3 and with values in range 0-29 when MCS Table 5.1.3.1-1 or MCS Table 5.1.3.1-3 is used configured and 0-28 when MCS Table 5.1.3.1-2 is used configured, respectively. ptrs-MCS4 is not explicitly configured by higher layers but assumed 29 when MCS Table 5.1.3.1-1 or MCS Table 5.1.3.1-3 is used configured and 28 when MCS Table 5.1.3.1-2 is used configured, respectively. The higher layer parameter frequencyDensity in PTRS-DownlinkConfig provides the parameters NRBi i=0,1 with values in range 1-276.
< Unchanged parts are omitted >

When a UE is receiving PDSCH for retransmission, if the UE is scheduled with an MCS index greater than V, where V=28 for MCS Table 5.1.3.1-1 and Table 5.1.3.1-3, and V=27 for MCS Table 5.1.3.1-2 respectively, 
< Unchanged parts are omitted >


6.2.3	UE PT-RS transmission procedure
If a UE is not configured with the higher layer parameter phaseTrackingRS in DMRS-UplinkConfig, the UE shall not transmit PT-RS. The PTRS may only be present if RNTI equals new-RNTI, C-RNTI, CS-RNTI, SP-CSI-RNTI.
6.2.3.1	UE PT-RS transmission procedure when transform precoding is not enabled
< Unchanged parts are omitted >
The higher layer parameter PTRS-UplinkConfig provides the parameters ptrs-MCSi, i=1,2,3 and with values in 0-29 when MCS Table 5.1.3.1-1 or Table 5.1.3.1-3 is used configured, and 0-28 when MCS Table 5.1.3.1-2 is used configured, respectively. ptrs-MCS4 is not explicitly configured by higher layers but assumed 29 when MCS Table 5.1.3.1-1 or Table 5.1.3.1-3 is used configured, and 28 when MCS Table 5.1.3.1-2 is used configured. The higher layer parameter PTRS-UplinkConfig provides the parameters NRBi i=0,1 with values in range 0-276. 

< Unchanged parts are omitted >


<<<<<<<<<<<<<<<<<<<<<<<<end>>>>>>>>>>>>>>>>>>>


 Correction to default DL PT-RS density in procedures
In Samsung (8751) it is mentioned that the agreement on whether PT-RS is present as the default is not correctly captured since one of the sub-bullet has the wrong indentation. 
The TP for TS 38.214 v15.2.0 Section 5.1.6.3 is as follows (slighty modified from (8751) for better clarity)
<<<<<<<<<<<<<<<<<<<<<<<<start>>>>>>>>>>>>>>>>>>>
  If a UE is configured with the higher layer parameter phaseTrackingRS in DMRS-DownlinkConfig,
-	the higher layer parameters timeDensity and frequencyDensity in PTRS-DownlinkConfig indicate the threshold values ptrs-MCSi, i=1,2,3 and NRB,i , i=0,1, as shown in Table 5.1.6.3-1 and Table 5.1.6.3-2, respectively. 
-	if either or both of the additional higher layer parameters timeDensity and frequencyDensity are configured, and the RNTI equals C-RNTI or CS-RNTI, the UE shall assume the PT-RS antenna ports' presence and pattern are a function of the corresponding scheduled MCS of the corresponding codeword and scheduled bandwidth in corresponding bandwidth part as shown in Table 5.1.6.3-1 and Table 5.1.6.3-2, 
-	if the higher layer parameter timeDensity given by PTRS-DownlinkConfig is not configured, the UE shall assume LPT-RS = 1.
-	if the higher layer parameter frequencyDensity given by PTRS-DownlinkConfig is not configured, the UE shall assume KPT-RS = 2.
-	otherwise, if neither of the additional higher layer parameters timeDensity and frequencyDensity are configured and the RNTI equals C-RNTI or CS-RNTI, the UE shall assume the PT-RS is present with LPT-RS = 1, KPT-RS = 2, and the UE shall assume PT-RS is not present when
-	The UE shall assume PT-RS is not present when,
-	the scheduled MCS from Table 5.1.3.1-1 is smaller than 10, or
-	the scheduled MCS from Table 5.1.3.1-2 is smaller than 5, or 
-	the number of scheduled RBs is smaller than 3, or
-	otherwise, if the RNTI equals RA-RNTI, SI-RNTI, or P-RNTI, the UE shall assume PT-RS is not present

<<<<<<<<<<<<<<<<<<<<<<<<end>>>>>>>>>>>>>>>>>>>
	Company
	Comment

	Samsung, Ericsson, ZTE, Docomo, Intel, LGE, Qualcomm, Nokia, Huawei, HiSilicon, vivo
	OK


Proposal: Agree on the TP above


Correction related to PDSCH to RE mapping
In ZTE (8197), it is stated that
“In current 38.214, DL rate matching resources are only used for PDSCH. Since PTRS should not be transmitted on some REs which are not available for PDSCH, so we propose the following TP”
<<<<<<<<<<<<<<<<<<<<<<<<start>>>>>>>>>>>>>>>>>>>

[bookmark: _Toc517439456]5.1.4	PDSCH resource mapping
When receiving PDSCH not conveying [RAR, OSI, Paging, Msg4, SIB1], the REs corresponding to the union of configured or dynamically indicated resources in Subclauses 5.1.4.1, 5.1.4.2 and resources corresponding to SS/PBCH are declared as not available for PDSCH in Subclause 7.3.1.5 of [4, TS 38.211]. A UE is not expected to handle the case where PDSCH DM-RS REs are overlapping, even partially, with any RE(s) declared as not available for PDSCH.
[bookmark: _Toc517439457]5.1.4.1	PDSCH resource mapping with RB symbol level granularity
A UE may be configured with any of the higher layer parameters indicating REs declared as not available for PDSCH and PTRS:

<<<<<<<<<<<<<<<<<<<<<<<<end>>>>>>>>>>>>>>>>>>>
	Company
	Comment

	ZTE
	OK

	Intel, vivo
	If we want to change something, we suggest changing PTRS resource mapping in 38.211 as follows. Since the title for 5.1.4.1 in 38.214 is for PDSCH resource mapping, it is better to define this in PT-RS related section.

“-	resource element  is not used for DM-RS, non-zero-power CSI-RS not configured for mobility measurements, zero-power CSI-RS, SS/PBCH block, a detected PDCCH, or is declared as 'not available' for PDSCH by clause 5.1.4.1 of [6, TS 38.214]”
Anyway, no change is also ok to us.

	Qualcomm
	No change is preferred , since it is already in 211, and we don’t think there is a confusion.

	Samsung
	Agree with QC.


Observation: No consensus
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