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[bookmark: _In-sequence_SDU_delivery][bookmark: _Hlk500883235]Introduction
Here follows a summary of maintenance related to Rel.15 PT-RS. 
Proposals in the end of section 2 and 3 are candidates for agreement.
PT-RS collision with aperiodic CSI-RS
[bookmark: _GoBack]In Intel (R1-1814268) the following CR is proposed:
	Reason for change:
	The aperiodic CSI-RS should be excluded for PT-RS resource mapping, to be consistent with PDSCH resource mapping.

	
	

	Summary of change:
	Aperiodic CSI-RS should not be taken into account for PT-RS resource mapping.

	
	

	Consequences if not approved:
	Current spec is not consistent.



The draft CR “CR for TPRS” for 38.211 contains:If present, the UE shall assume the PDSCH PT-RS is scaled by a factor  to conform with the transmission power specified in clause 4.1 of [6, TS 38.214] and mapped to resource elements according to

when all the following conditions are fulfilled

-	 is within the OFDM symbols allocated for the PDSCH transmission
[bookmark: _Hlk527965180]-	resource element    is not used for DM-RS, non-zero-power CSI-RS not configured for mobility measurements or aperiodic non-zero-power CSI-RS, zero-power CSI-RS, SS/PBCH block, a detected PDCCH according to clause 5.1.4.1 of [6, TS38.214], or is declared as 'not available' by clause 5.1.4 of [6, TS 38.214]



Please state your views:
	Company
	Comment

	Intel, ZTE, vivo
	Support

	Qualcomm
	The cover page in the CR is a bit confusing. The “Reason for change” says that the PTRS should be excluded in A-CSIRS, but “the summary of change” says that the A-CSIRS should not be taken into account in PTRS mapping.
I assume that the intention is to say that PTRS mapping is not affected by A-CSIRS right? If that is indeed the intention, we agree to this. Yet, I am worried that the above TP might seem as if it says the exact opposite. This is because, if we focus on the yellow text:
mapped to resource elements according to

when all the following conditions are fulfilled

-	 is within the OFDM symbols allocated for the PDSCH transmission
-	resource element    is not used for DM-RS, non-zero-power CSI-RS not configured for mobility measurements or aperiodic non-zero-power CSI-RS, zero-power CSI-RS, SS/PBCH block, a detected PDCCH according to clause 5.1.4.1 of [6, TS38.214], or is declared as 'not available' by clause 5.1.4 of [6, TS 38.214]
It seems that it says that: “the PTRS is mapped to (k,l) if the (k,l) is not used for aperiodic NZP CSI-RS” whereas the intention is: 
· the PTRS is mapped to (k,l) if the (k,l) is used for NZP CSIRS aperiodic NZP CSI-RS, 
What if we say: 
-	resource element    is not used for DM-RS, non-zero-power CSI-RS not configured for mobility measurements, non-zero-power CSI-RS not configured as aperiodic by the higher-layer parameter resourceType in the CSI-ResourceConfig, zero-power CSI-RS, SS/PBCH block, a detected PDCCH according to clause 5.1.4.1 of [6, TS38.214], or is declared as 'not available' by clause 5.1.4 of [6, TS 38.214]

	Huawei, HiSilicon
	Suggestion: non-zero-power CSI-RS (except for those not configured for mobility measurements or with resourceType in corresponding CSI-ResourceConfig configured as ‘aperiodic’)

	Samsung
	Fine with one of QC’s or Huawei’s updates.

	LGE
	Fine with Huawei update.

	Nokia, NSB
	Fine with Huawei update.




Proposal: Use Huawei’s proposal and agree on the TP below for TS 38.211:
[bookmark: _Toc524610310]7.4.1.2.2	Mapping to physical resources
The UE shall assume phase-tracking reference signals being present only in the resource blocks used for the PDSCH, and only if the procedure in [6, TS 38.214] indicates phase-tracking reference signals being used.
If present, the UE shall assume the PDSCH PT-RS is scaled by a factor  to conform with the transmission power specified in clause 4.1 of [6, TS 38.214] and mapped to resource elements according to

when all the following conditions are fulfilled

mapped to resource elements according to

when all the following conditions are fulfilled

-	 is within the OFDM symbols allocated for the PDSCH transmission
-	resource element    is not used for DM-RS, non-zero-power CSI-RS (except for those not configured for mobility measurements or with resourceType in corresponding CSI-ResourceConfig configured as ‘aperiodic’), zero-power CSI-RS, SS/PBCH block, a detected PDCCH according to clause 5.1.4.1 of [6, TS38.214], or is declared as 'not available' by clause 5.1.4 of [6, TS 38.214]

<Unchanged part omitted>


Higher layer parameter name
In LG Electronics (R1-1812547) the following CR is proposed:
	Reason for change:
	The higher layer parameter to configure PT-RS is described as “phaseTrackingRS in DMRS-DownlinkConfig” or “phaseTrackingRS in DMRS-UplinkConfig”. However, in the section 5.1.6.2, the different description is used for the same condition. 

	
	

	Summary of change:
	Change PTRS-DownlinkConfig to phaseTrackingRS in DMRS-DownlinkConfig

	
	

	Consequences if not approved:
	The different decsriptions are used for the same condition.



The draft CR “R1-1812547 Draft CR on reference signals” for 38.214 contains[bookmark: _Toc525748068]5.1.6.2	DM-RS reception procedure
[bookmark: _Toc446967021]< Unchanged parts are omitted >
[bookmark: _Hlk500828751]If a UE receiving PDSCH is configured with the higher layer parameter phaseTrackingRS in DMRS-DownlinkConfigPTRS-DownlinkConfig, 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.
< Unchanged parts are omitted >



Please state your views:
	Company
	Comment

	LG Electronics, Ericsson, Intel, ZTE, QC, Huawei, HiSilicon, vivo, Samsung, Nokia, NSB
	Support



Proposal: Support the TP above. 




PT-RS for configured grant
In Ericsson (R1-1813250) the following CR is proposed:
	Reason for change:
	The RBs for mapping PT-RS is undefined in case of configured grant type 2 

	
	

	Summary of change:
	The edit ensures same behavior for all types of configured grants. Note that configured grant type 1 is not scheduled, hence some changes in the wording is suggested. 

	
	

	Consequences if not approved:
	PT-RS positions are not defined and configured grant type 2 is malfunctioning when PT-RS is enabled



The draft CR “Correction to PT-RS for configured grant” for 38.211 containsFor the purpose of PT-RS mapping, [..]  The subcarriers to which the PT-RS shall be mapped are given by
[..]
where
-	[..]

-	is the RNTI associated with the DCI scheduling the transmission using C-RNTI, MCS-C-RNTI, SP-CSI-RNTI, or the CS-RNTI in case of dynamic scheduling, and or CS-RNTI in case of scheduling using configured grant type 1
-	



Please state your views:
	Company
	Comment

	Ericsson, Intel, LG
	Support

	ZTE，vivo
	Keeping ‘type 1’ in the end of this paragraph can make spec. clearer. Suggest:
or the CS-RNTI in case of dynamic scheduling, and or CS-RNTI in case of scheduling using configured grant type 1

	Qualcomm
	Discuss in configured grant session, where more related topics have been added. Actually, my understanding is that this topic has been already in that feature lead summary. 

	Huawei, HiSilicon
	Suggest to remove ‘type 1’ to support both type 1 and 2.
In addition, in our understanding, it is PUSCH that is scrambled by CS-RNTI, not the scheduling DCI. Suggest the following addition (in bule).

is the RNTI associated with the DCI scheduling the transmission using C-RNTI, MCS-C-RNTI, SP-CSI-RNTI, or the CS-RNTI in case of dynamic scheduling, and or PUSCH scrambled with CS-RNTI in case of scheduling using configured grant type 1

	Samsung
	Agree with QC. Consider a joint session in case that MIMO delegates need to be involved for some reasons.

	Nokia, NSB
	Understand the intention but not sure if wording is clear.
CS-RNTI or CS-RNTI in case of configured grant. 
It is a bit confused if CS-RNTI doesn’t include CS-RNTI in case of configured grant. Looks just CS-RNTI is enough. 
But, fine with some clarification in other agenda item as QC commented.



Proposal: To be discussed in the 7.1.3.3 agenda item (UL CG maintenance) 


PT-RS density for MCS-C-RNTI
In Nokia (R1-1813487) the following CR is proposed:
	Reason for change:
	There is an open issue on the PT-RS density when PDSCH or PUSCH are scheduled by MCS-C-RNTI, but no PT-RS density table is configured for MCS table 3. At the previous meeting, we have agreed only the condition of no PT-RS transmission. With the current specification, if PxSCH is scheduled with MCS-C-RNTI, we don’t have way to configure the PT-RS density.


	
	

	Summary of change:
	When scheduled with MCS-C-RNTI, it is natural to use the default density because it is intended to provide higher reliability.


	
	

	Consequences if not approved:
	PT-RS cannot be used when scheduled with MCS-C-RNTI.



The draft CR is given in “Correction to PxSCH PT-RS density when scheduled with MCS-C-RNTI” for 38.214. 
Please state your views:
	Company
	Comment

	Nokia, Nokia Shanghai Bell
	Support
To Ericsson: Fine to give up for UL up-date. 
To Huawei: In my understanding, it is yes. (Please correct me if I’m wrong.) 
My understanding is 
· MCS-C-RNTI is configured in PhysicalCellGroupConfig, and not configured with any corresponding data channels. Thus, MCS-C-RNTI can be used regardless of the configured data channels. 
MCS table 3 can be used by RRC configuration with C-RNTI, and MCS-C-RNTI is another way to use MCS table 3 when not configured.

	Ericsson, Intel, QC, vivo, LG
	No need, this is new functionality. We have already agreed as a compromise that for UL the default is PT-RS is always present, while for DL it is not present for QPSK. 

	Huawei, HiSilicon
	Question: Is this about a UE supporting both eMBB and URLLC traffics?
If yes, we see the value of configuring separate PTRS density table for URLLC. Allowing only default density for URLLC is not preferable. 

	
	

	
	




Conclusion: No consensus for this CR 

PT-RS port determination
In vivo (R1-1812286) the following CR is proposed:
	Reason for change:
	In current specification TS 38.214 section 6.2.3.1, for partial-coherent and non-coherent codebook based UL transmission, the actual PTRS port(s) are derived from TPMI. SRS port 0 and 2 in indicated TPMI share PT-RS port 0, and SRS port 1 and 3 in indicated TPMI share PT-RS port 1. However, in specification 38.211, SRS antenna port is starting with 1000 and PUSCH port is starting with 0. Consequently, SRS port value is incorrect.

In addition, it should be clarified that PUSCH antenna port means antenna port after precoding defined in TS 38.211. Based on such understanding, for codebook based UL transmission, the PUSCH port index should be aligned with SRS port index rather than DMRS antenna port. For non-codebook based UL transmission, because the corresponding SRS resource only has one SRS port, and the PUSCH port after precoding is in fact associated with antenna port of different SRS resources, it is hard to reuse the same port index as SRS resource. Based on these understanding, defining a separate set of port index for PUSCH antenna port would be an easier way to apply to both codebook based and non-codebook based UL transmission, and PUSCH antenna port can be starting with 3000. 

	
	

	Summary of change:
	In TS 38.214 section 6.2.3.1, for partial-coherent and non-coherent codebook based UL transmission, replace SRS port to PUSCH port. 

	
	

	Consequences if not approved:
	The SRS port value is incorrect and will cause misunderstanding on PTRS port determination.



The draft CR “Draft CR on PTRS port determination” for Section 6.2.3.1 in 38.214 containsFor partial-coherent and non-coherent codebook based UL transmission, the actual number of UL PT-RS port(s) is determined based on TPMI and/or TRI in DCI format 0_1:
[bookmark: _Hlk512520180]-	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:
-	SRS PUSCH port 3000 and 3002 in indicated TPMI share PT-RS port 0, and SRS PUSCH port 3001 and 3003 in indicated TPMI share PT-RS port 1.
[bookmark: _Hlk500758550]-	UL PT-RS port 0 is associated with the UL layer [x] of layers which are transmitted with SRS PUSCH port 3000 and SRS PUSCH port 3002 in indicated TPMI, and UL PT-RS port 1 is associated with the UL layer [y] of layers which are transmitted with SRS PUSCH port 3001 and SRS PUSCH port 3003 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 7.3.1 of [5, TS38.212].



Please state your views:
	Company
	Comment

	vivo, ZTE
	Support.

	Intel
	We are OK to change “SRS port” into “PUSCH port”, but the port index should be determined after decision for port index is made.

	QC
	We don’t think this TP is needed before the SRS/PUSCH port is clarified (if clarification is indeed needed). 

	Huawei, HiSilicon
	Discuss after UL port indexing is fixed. 

	Samsung
	Similar view with QC.

	LGE
	Agree with QC

	Nokia, NSB
	Agree with QC



Proposal: Come back after port index decision has been made 
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