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Introduction
Here follows a summary of PT-RS open issues. Note that discussion related to confirming working assumptions has been omitted (unless they are challenged). 
[bookmark: _In-sequence_SDU_delivery]Open issues on PT-RS
[bookmark: _Hlk500883235]PT-RS density and/or presence when scheduled by DCI format 1_0/0_0
Summary of views:
· Alt.1 When scheduled by DCI 1_0 or 0_0, PT-RS is never used
· Panasonic (6154)
· Alt.2 When scheduled by DCI 1_0 or 0_0 and for UL RAR, and PT-RS is enabled, the default densities and presence procedures are used
· Ericsson (6226), Nokia (7197)
· Alt.3 When scheduled by DCI 1_0 or 0_0, and PT-RS is enabled, the configured densities and presence procedures are used
· CATT (6285)

In Nokia (7197), it is also pointed out that in case of UL, if stand-alone NR UE has been introduced, PTRS density are different for NSA and SA UE when UEs are performing random access procedure related to msg3/msg4, which is undesirable. 

Please add your view
	Companies
	Views

	Panasonic
	Alt.1
The mapping rule of DMRS with DCI 1_0/0_0 is same as the case before RRC configuration. It is natural that PT-RS follows this concept.

	Ericsson
	Alt.2. 

	CATT
	Alt.3

	Nokia 
	Alt.2

	ZTE
	Alt.1
For DCI 1_0/0_0 with C-RNTI, it may be from common search space and the corresponding PDSCH/PUSCH can be shared by multiple UEs. If some of these UEs are not configured with PTRS enabled, rate matching issues will happen since PTRS is present with default density for the UEs with PTRS enabled, but PTRS is not present for other UEs with PTRS disabled.

	Intel
	We don’t need to discuss it. Alt3 has already been supported in spec. DCI format 0_0 and 1_0 can schedule all possible MCS and BW. We don’t need to optimize it.

	Samsung
	Both default and configurable settings have been specified thus no need to discuss again.

	Spreadtrum
	Slightly prefer Alt.2, since the MCS used by fallback DCI (up to 64QAM) and general DCI (could be 256QAM) may be different. So the default pattern associated with fallback DCI is reasonable.

	Mitsubishi
	Agree with Intel

	LGE
	We don’t need to discuss it. 
When UE with MCS index table 2 (up to 256QAM table) is scheduled by fallback DCI, there is no problem reusing the PT-RS time density table. It is because time density table based MCS index table 2 would be more conservative than that based on MCS index table 1. For example, MCS index #10 indicates 16QAM with SE=1.32 at table 1, and 16QAM with SE=2.57 at table 2. On the other hand, it (reusing the table) may result in small SE loss, but the loss is always smaller than or equal to the loss from using default table.  

	Huawei, HiSilicon
	Agree with Intel



FL Summary: No consensus. 
[Mitsubishi]: Questions for clarification for proponents of Alt. 2 in the case of DCI format 0_0
Q1: In Ericsson/Nokia contributions, the TPs refer to UL CP-OFDM, but Alt. 2 proposal refers to all UL. Is DFTsOFDM PUSCH (and/or Msg3) included in your proposal, and if so, what do you mean by “default density”, since we haven’t defined any
[Nokia] Agree on your point, we are considering only for CP-OFDM, but if agreeable, it is recommended to define default for DFT-s-OFDM. 
Q2. During RAR, gNB sends a DCI scrambled with RA-RNTI, but cf. 38.214 UL PTRS may only be present if RNTI equals C-RNTI, CS-RNTI, SPS-CSI-RNTI. There is also a WA (email discussion after RAN1#91) not to use PTRS before RRC configuration. Could you clarify in which cases you can still use PTRS when scheduled by RAR in the current state of the decisions?
[Nokia] Thanks for clarifying, I agree with your comment. No issue exist with RAR. 

Reporting of DC location
In Qualcomm (7605), it is proposed that UE reports DC location per BWP (either DL or UL) when a BWP is either added or released in RRCReconfigurationComplete message. For DC location indication, a 4-bit indicator is used to report the fixed location in the RB, varying undetermined location or outside the BWP. 

Please add your view
	Companies
	Views

	Qualcomm
	As Intel also points out, we have already agreed that UE can inform gNB the UL Tx DC position. 
· Its unfortunate that our proposal has been misinterpreted. We plan to update our Tdoc soon to ensure that our proposal is not to introduce something more than what has already been agreed. 
· Its also unfortunate that this signaling has not been specified in 331, even though it was agreed in RAN1. 
The reason we bring this it up in MIMO is because the latest agreement that we see this feature being discussed is in PTRS (a WF that was co-sourced by almost all companies in the PTRS AI), which means that all these companies are OK with this signaling. 
Note that a previous 331 (f00) specification included DC indication for each UL BWP, but was removed in R2-1804125 by editor with the following comment: (please search for the Ericsson comment shown below): 
	According to the latest RAN1 table, the UL direct Current is supposed to be signalled in UL. RAN2 should discuss how. Apparently, it may change whenever the UE retunes an UL oscillator, i.e., upon BWP swtich, SCell activation/deactivation. Unclear why/if/when the NW needs this information. è Removed here. To be discussed where to add it for UL.


We can send an LS to RAN2 to inform them that they need to implement the previous agreement (aka UE can inform gNB its UL Tx DC location for each BWP). We could add a few more details on the bit-size, when it is expected to change from UE, if needed, so that RAN2 will have easier job implementing it. 
Our proposal is the UE to have the option to report this during the RRCReconfigurationComplete message, that is, the UE may report the DL location for each configured BWP each time an RRC reconfiguration is completed.
To ZTE comment below: It has been agreed already this signaling; so it is not about we prefer to have it or not, but more about implementing the agreement. 

	ZTE
	Prefer not to introduce this. It can be implementation issue. 
I noticed that the corresponding agreement in the tdoc was from session outside MIMO in January 2017. Not sure why it was not discussed for so long time or maybe discussed in other sessions.

	Intel
	Based on the old agreement, UE can tell gNB its DC position, which is different from the signaling proposed by Qualcomm. It is better that the solution to inform DC position could be general for the case with and without PT-RS. As it was agreed outside of MIMO, suggest discussing it in BWP agenda. We provide some discussion for DC related issue in R1-1806524.

	Spreadtrum
	Prefer UL Tx DC is configured by gNB per UL BWP.

	Nokia/NSB
	We need more discussion on some points (e.g. different DC offset per BWP, potential implementation-based solution etc). We are also preferring gNB configuration without signaling. 

	CATT
	Need some more discussion either in MIMO or in BWP agenda



FL Summary: No consensus to be discussed in PT-RS session, as this is more general than a PT-RS only issue. Discuss further in MIMO or BWP agendas. 

Ambiguity in PT-RS procedures for DL
In Ericsson (6226), it is states that in 38.214 there are ambiguities since the first paragraphs states that PTRS is present with a certain density and the second paragraph states that PTRS is not present. In addition, the listed conditions when PTRS is not present applies only in the case neither density table has been configured. The associated text proposal is shared below. 
Please add your view
	Companies
	Views

	Ericsson
	Support the TP below. 

	ZTE
	The same issue with section 2.1 for DC 1_0 with C-RNTI or CS-RNTI

	Intel
	There seems to be some issues for the highlighted part. The last sentence should not be a sub-bullet under the first sentence, because it would never happen, correct?
“if none of the additional higher layer parameters timeDensity and frequencyDensity are configured and the RNTI equals C-RNTI or CS-RNTI”
“the UE shall assume PT-RS is not present when the RNTI equals RA-RNTI, SI-RNTI or P-RNTI.”

	Spreadtrum
	To make it clearer:
-	otherwise, if none 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 The UE shall assume that 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
-	the RNTI equals RA-RNTI, SI-RNTI or P-RNTI.
-	otherwise, if the RNTI equals RA-RNTI, SI-RNTI, or P-RNTI, the UE shall assume PT-RS is not present when the RNTI equals RA-RNTI, SI-RNTI or P-RNTI.

	LGE
	We agree with Spreadtrum.

	DOCOMO
	We agree with Spreadtrum.

	Nokia/NSB
	Fine with either TP



FL Summary: Agree to the TP below with Spreadtrums modification added 


Text proposal for TS 38.214 v15.1.0 Section 5.1.6.3
[bookmark: _Hlk497901566][bookmark: _Hlk500829290][bookmark: _Hlk513105514]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.
[bookmark: _Hlk500844944][bookmark: _Hlk500442245]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 The UE shall assume that 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
-	the RNTI equals RA-RNTI, SI-RNTI or P-RNTI.
-	otherwise, if the RNTI equals RA-RNTI, SI-RNTI, or P-RNTI, the UE shall assume PT-RS is not present 
UE capability signalling of thresholds
A submitted text proposal from Huawei (5960) is 
Text proposals for TS 38.214 v15.1.0 Section 5.1.6.3
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.
Please add your view
	Companies
	Views

	Huawei, HiSilicon
	Support this text proposal

	ZTE
	Slightly prefer keeping the current spec.

	Intel
	We do not see the reason to add this sentence, as it was agreed UE can report all values in UE feature list AI. Another question is that the wording is confusing “it is expected” - who expects this?

	LGE
	We have the same view of Intel.

	Huawei, HiSilicon
	We were just proposing to implement the agreement made in MIMO session. 
@Intel, in our understanding, based on previous agreements in MIMO session, NW is the one who is expecting such reporting.

	CATT
	Keep the current spec, no need to introduce the TP.



FL Summary: No consensus. 


Contradiction on PT-RS is not present when NRB=NRB0
In Mitsubishi (5990), it is pointed out for PT-RS in case of DFT-s-OFDM, the condition in 214: “if NRB0 > 0” seems meaningless, since the range defined for parameters starts at 1 and NRBi is thus always strictly positive. In addition , there is an uncertainty regarding the UE behaviour when the allocation size is NRB=NRB0.  
A submitted text proposal from Mitsubishi (5990), is 
Text proposal for clause 6.2.3.2 of TS 38.214
The UE shall assume no PT-RS is present when the number of scheduled RBs is less than or equal to NRB0 if NRB0 > 01 or if the RNTI equals TC-RNTI.
Please add your view
	Companies
	Views

	Mitsubishi
	Support this text proposal

	Ericsson
	Support the TP

	ZTE
	Support

	Intel
	Support this correction

	Samsung
	Support

	Spreadtrum
	Support

	Qualcomm
	Support

	LGE
	Support

	DOCOMO
	Support

	Huawei, HiSilicon
	Support

	Nokia/NSB
	Support

	CATT
	Support



FL Summary: Agree the above TP 

Collisions with CSI-RS for mobility
In Huawei (5960), it is proposed to clarify that when PTRS collides with a CSI-RS for mobility, the PTRS is not punctured. 
Please add your view
	Company
	Views

	Huawei, HiSilicon
	Support this proposal

	Ericsson
	Support

	ZTE
	Support

	Intel
	This is OK. Suggest using the same wording as what we used in PDSCH resource mapping in TP.

	Samsung
	Only optimization but not essential issue. Most of overhead issue from CSI-RS for mobility can be addressed by the following agreements from CSI-RS section.
Agreement:
  By default, UE does not perform rate matching on REs overlapped with at least CSI-RS for mobility
  Note: UE shall perform rate matching on REs overlapped with a CSI-RS for mobility only if ZP-CSI-RS covers the REs overlapped with the CSI-RS for mobility.
Further enhancements can be considered in the future releases, if needed.

	Spreadtrum
	Support

	Qualcomm
	For us, this is clearly the case based on agreements, and therefore we support if it is not clear for everyone here. I am confused with the answer from Samsung: If we are not rate matching PDSCH, why are going to puncture PTRS? The agreement essentially says that CSIRS for mobility is “as if” these are not configured when it comes to PDSCH, how/why are we going to puncture PTRS when PTRS is embeded on the PDSCH allocation?

	LGE
	Support

	Huawei, HiSilicon
	@Samsung, it is not about overhead. As PDSCH is not punctured by CSI-RS for mobility, those PDSCH will require PTRS for phase tracking. 

	Nokia/NSB
	Same view as Huawei and Qualcomm.

	CATT
	Support


 
FL Summary: Agree the TP below
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  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

-	resource element  is not used for DM-RS, CSI-RS (except for CSI-RS for mobility), SS/PBCH block,

On the maximal number of PTRS ports for codebook based UL
In Spreadtrum (6397), the following proposal was made
Clarify that for codebook based UL, maxNrofPorts is the number of PT-RS ports that UE supports within an SRS resource.
Please add your view
	Company
	Views

	Spreadtrum
	Support the proposal

	Ericsson
	Support the proposal

	ZTE
	No need. The maximum of PTRS ports is for one SRS resource which is already shown in the current specification.

	Intel
	Currently whether UE can or should switch panels for 2 SRS resources is not clear. It is under discussion in UL codebook agenda. We can wait for its decision. 

	Nokia/NSB
	Support



FL Summary: No consensus

UL PT-RS power boosting for non-codebook UL
The views are summarized as
· The PUSCH-to-PT-RS power ratio for non-codebook based UL transmission is determined based on the number of PUSCH layers only.
· Huawei (5960), CATT (6285)
· Reuse the power boosting of the codebook-based transmission for non-codebook-based transmission.
· vivo (6051)
· Leave to implementation
· CATT (6285), Qualcomm (7348) 
· UE report boosting value
· CATT (6285)
· Replace 4.77dB and 7.78dB for PT-RS power boosting by 10log10(3) and 10log10(6) respectively.
· ZTE (5833)
· PT-RS power boosting for non-coherent codebook based uplink transmission can be reused for non-codebook based uplink transmission.
· ZTE (5833)
· Support one of the TP copied below for non-codebook based UL. Also clarify the codebook based selection of power boosting depending on TPMI
· Panasonic (6154), Ericsson (6226), Intel (6512), LG Electronics (6612, codebook based clarification only), Samsung (6724), Docomo (7150), Qualcomm (7348), 
· See Text proposal Alt.1 (to clarify both non-codebook based and codebook-based) and Text proposal Alt.2 (to clarify codebook based only) below. 


Please add your view in the table below
	Company
	Views

	Ericsson
	Support TP Alt.1

	ZTE
	Support TP Alt.1 and replace 4.77dB for PT-RS power boosting by 10log10(3)

	Intel
	Support TP Alt1 without Table 6.2.3.1-X, the mapping between TPMI index and coherent/partial-coherent/non-coherent transmission has been defined in 38.212.

	Samsung
	Support TP Alt.1

	Qualcomm
	Our position is not captured completely: As we said, we think this is implementation and no power boosting specified for non-codebook is our first and clear preference; but to make progress we can just have one of the rows of non-coherent to be applied also for non-codebook. Yet, not BOTH 00 and 01 row. 
FL comment,  

	LGE
	Support TP Alt. 1. 
@Intel, could you tell me where the definition is?

	DOCOMO
	Support TP Alt. 1.

	Huawei, HiSilicon
	Fine with 1st part of Alt-1, but don’t see the need of Table 6.2.3.1-X.
Regarding whether to change 4.77 as 10*log10(3), we prefer to have uniform format throughout the specs, i.e., to change all or none of them.
Do we need to add a superscript of ‘PUSCH’ for rho_PTRS?

	Panasonic
	Support TP Alt.1.

	Nokia/NSB
	Support TP Alt 1

	CATT
	Our position to leave to up to UE implementation, to make progress we can accept Only row 01 in TP Alt.1 is supported for non-codebook UL.




FL Summary: Agree on the TP below

Text proposal, modified from alternative 1 for {38.214, section 6.2.3.1 UE PT-RS transmission procedure when transform precoding is not enabled}
<unchanged parts 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.

For codebook based uplink transmission, wWhen 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 PUSCH to PT-RS power ratio per 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 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 .
· 
Table 6.2.3.1-3: Factor related to PUSCH to PT-RS power ratio per layer per RE 
	
UL-PTRS-power / 
	
	
The number of PUSCH layers ( )

	
	1
	2
	3
	4

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

	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





UCI only PUSCH
A related working assumption was made last meeting:
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, how to utilize DCI to select LPT-RS for UCI-only PUSCH needs to be further decided. The views on the issue are summarized as
· Use the maximum non-reserved MCS with the same modulation order as that indicated in DCI 
· Huawei (5960), Panasonic (6154), Ericsson (6226) , CATT (6285), Nokia (7197), [Spreadtrum]
· PTRS time domain density for UCI on PUSCH is determined based on the effective MCS of the UCI by rounding the actual spectral efficiency of the UCI on PUSCH to the nearest entry of MCS table
· vivo (6051), Qualcomm (7348)
· If the non-reserved IMCS is used for UCI-only PUSCH (e.g. a dedicated UCI only trigger bit in DCI), LPT-RS is determined using this IMCS
· Panasonic (6154)
· Determined by MCS in DCI, or determined by the estimated MCS based on the scheduled modulation order and coding rate, if MCS is not indicated.
· Intel (6512), CATT (6285), [Nokia]
· No further specification impact
· Samsung (6724), Docomo (7150), [ZTE], [LGE]
· Consider to use the same PTRS density determination when reserved MCS is scheduled.
· Nokia (7197)


	Company
	Views

	ZTE
	Same view with Samsung and Docomo

	Intel
	We have to wait for other agenda item’s decision whether MCS is included for this case. If MCS is not included, we share the same view with vivo and Qualcomm to use effective MCS to determine PT-RS time domain density.

	Samsung
	Confirm the WA and no further specification impact

	Spreadtrum
	Calculating the effective code rate of UCI is problematic. Since UCI on PUSCH could have CSI part I and part II, and the payload of part II is derived based on part I. gNB may not know the effective code rate before decoding part I, and thus may not be aware of the PT-RS density.
We prefer Huawei’s proposal for reserved MCS (if supported), and the indicated MCS for non-reserved MCS (if supported).

	LGE
	We have the same view with Docomo.

	DOCOMO
	We propose to stop this discussion until UL control session concludes how to determine MCS by DCI. UL control guys also notices this discussion is related to PT-RS.

	Huawei, HiSilicon
	We are worried that the proponents of ‘No further specification impact’ may have missed the fact that ‘how to utilize DCI to select LPT-RS for UCI-only PUSCH’ is still to be decided, as pointed out by our feature lead. 
As listed in R1-1805554, there are 7 different solutions on how on indicate UCI-only PUSCH and the modulation order, and no conclusion was drawn in Sanya. 
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 would suggest to go with the 1st alternative.

	Panasonic
	At first, the WA should be confirmed. Also, for the case that DCI without non-reserved MCS for triggering UCI-only PUSCH is agreed in UL control session, how to control LPT-RS should be decided. We support the first option in the list above as it is simple.

	Nokia/NSB
	OK with DOCOMO and Intel. 
But for simplification, we prefer to use the same method when “reserved MCS” is scheduled.

	Qualcomm
	We are OK to wait for a potential agreement in the control session. If indeed MCS is in the DCI, then no further spec support is needed. Howeer, if this is not agreed, we would need to discuss it. To @Spreadtrum, we can just say the spectral efficiency of part 1. 



FL Summary: No consensus, but a solution is needed (essential for UCI on PUSCH functionality). The proposal with majority view is “Use the maximum non-reserved MCS with the same modulation order as that indicated in DCI “


Bit width in DCI for DMRS to PT-RS port indication
In Spreadtrum (6397), it is suggested that when 2 Tx is configured, regardless of how many PT-RS ports are configured, 1 bit is sufficient to indicate the PTRS-DMRS association.
The proposal 1 is as follows:
For the following case, the field of PTRS-DMRS association is 1 bit, if The conditions for 0 bit are not satisfied and 
–	2 antenna ports are configured for txConfig = codebook


–	 for txConfig = nonCodebook where  is the number of configured SRS resources in the SRS resource set associated with the higher layer parameter usage of value 'nonCodebook'
The proposal 2 is as follows: add the following two tables for 1-bit PTRS-DMRS indication
Table 7.3.1.1.2-xx PTRS-DMRS association for UL PTRS port 0, maxNrofPorts = 1 
	Value
	DMRS port

	0
	1st DMRS port

	1
	2nd DMRS port



Table 7.3.1.1.2-xx PTRS-DMRS association for UL PTRS port 0, maxNrofPorts = 2 
	Value
	DMRS port

	0
	Reserved

	1
	Reserved



Please share your company view.
	Company
	Views

	Spreadtrum
	Support Proposal 1 and 2

	ZTE
	Support

	Intel
	To optimize the table, we should consider maxRank instead of number of PUSCH antenna ports.

	Samsung
	Not essential thus do not support.

	LGE
	Not essential. 

	Huawei, HiSilicon
	Agree with Samsung

	Nokia/NSB
	Not support.

	CATT
	Further extend to the 4Tx case and use Lmax instead of the antenna ports.



FL Summary: No consensus

On interpretation of RNTI for grant free type 1 scheduling
In vivo (6051), it is observed that for RRC-configured scheduling without DCI, the value of the parameter RNTI in Section 6.4.1.2.2.1 and 7.4.1.2.2 of TS38.211, is still unclear. It is proposed that Section 6.4.1.2.2.1 and 7.4.1.2.2 are changed as
Text proposal for Section 6.4.1.2.2.1 and 7.4.1.2.2 of TS 38.211

 is the C-RNTI, which can be C-RNTI/SPS-CSI-RNTI for associated with the DCI-based scheduling the , and CS-RNTI for grant-free type 1 transmission.

	Company
	Views on this issue 

	ZTE
	Support

	Intel
	I am afraid we did not find out this sentence in spec.

	Spreadtrum
	We think it should be

 is the C-RNTI, which can be C-RNTI/SP-CSI C-RNTI/CS-RNTI for associated with the DCI-based scheduling the , and CS-RNTI for grant-free type 1 transmission.



FL Summary: Support the TP with Spreadtrum’s modification


 DL power boosting
In Docomo (7150), the following is proposed “The maximum power boosting of DL PT-RS should be limited to 6dB.” 
In ZTE (5833), the following is proposed: 4.77dB and 7.78dB for PT-RS power boosting should be replaced by 10log10(3) and 10log10(6) respectively. 

Please share your views. 

	Company
	Views on this issue 

	Ericsson
	Support Docomo proposal in (7150)

	ZTE
	Not support Docomo’s proposal unless there is an explicit LS from RAN4. 

	Intel
	Support Docomo’s proposal. We suggest sending an LS to RAN4 to check whether all the power boosting parameters in tables for UL/DL PT-RS is feasible or not. 

	Samsung
	Not essential

	Qualcomm
	Changing 4.77 and 7.78 to 10log10 is OK. But DOCOMO’s proposal, even though we sympathize, we tend to prefer not to change it at this point, unless RAN4 clearly says there is a problem.

	LGE
	We agree with ZTE.

	DOCOMO
	The same discussion was done for CSI-RS power boosting on Rel. 10, and RAN1 sent LS to RAN4 whether it is feasible [R4-101853]. Then, RAN4 replied LS [R1-103331] and they said that the maximum power boosting of CSI-RS should be limited 6dB considering EVM.
If nobody can ensure there is no problem, we propose to send LS to RAN4 to check it.

	Huawei, HiSilicon
	Disagree with upper bounding the DL PTRS power boosting by 6dB by replacing the existing configuration. 
In response to DCM, as PTRS is borrowing power from PDSCH, at least for some of implementations, power boosting above 6dB is possible. As there is RAN1 agreement already, we don’t see the need to check with RAN4. We are open to add another row of configuration with 6dB as upper bound, without changing the existing one.
Regarding whether to change 4.77 or 7.78 as 10*log10(N), we prefer to have uniform format throughout the specs, i.e., to change all or none of them. 

	Nokia/NSB
	Agree in principle. Don’t see strong need since the case may not be practical. 

	CATT
	The use case that one PT-RS sharing between two DMRS port groups is to be captured in current spec.


FL Summary: No consensus

PTRS ports in TCI state
Mediatek (6805) states that if the TCI state is not indicated through DCI, namely when tci-PresentInDCI is ‘disabled’, the PTRS port number for downlink should be one.

Please share your views. 

	Company
	Views on this issue 

	Mediatek
	Support the TP below

	ZTE
	If there is no TCI state, it is usually FR1. Then we prefer no PTRS in this case.

	Intel
	Support MTK’s proposal with update: 
If DL PT-RS is enabled, when UE cannot identify a TCI state to receive a PDSCH, it shall assume the number of PT-RS AP should be one.
We can keep current spec text and add the sentence above.

	Spreadtrum
	Agree with Intel.

	Qualcomm
	We are ok with Intel or MTK’s proposal. ZTE’s argument that TCI state is only for FR2 has not been agreed. 

	LGE
	We are fine with this TP.

	DOCOMO
	Support

	Nokia/NSB
	Support. 

	CATT
	Support 



FL Summary: Agree to the TP below

Text proposal 5.1.6.3 38.214
If the higher layer parameter tci-PresentInDCI is set as ‘enabled’, the scheduled number of PT-RS ports for a UE is indicated by TCI in DCI.
If the higher layer parameter tci-PresentInDCI is set as “disabled”, the scheduled number of PT-RS ports for a UE PDSCH transmission is indicated by the TCI state applied for the CORESET used for the PDCCH transmission that schedules the PDSCH. If the TCI state is not present, the UE shall assume PT-RS port number equal to one. when the scheduling offset is above the threshold indicated by the UE reported ThresholdSched-Offset. If the scheduling offset is less or equal than the threshold, the scheduled number of PT-RS ports for a UE PDSCH transmission is indicated by the TCI state applied for the CORESET with the lowest CORESET-ID in the latest slot in which one or more CORESETs are configured for the UE. If all configured TCI states do not contain ‘QCL-TypeD’, the UE shall obtain the number of PT-RS ports from the indicated TCI states for its scheduled PDSCH irrespective of the time offset between the reception of the DL DCI and the corresponding PDSCH

On simultaneous use of PTRS and TD-OCC
Mitsubishi (5990) makes the following
Observation: Forbidding simultaneous PTRS and DMRS with TD-OCC configuration is not justified for LPTRS={2, 4} and should be limited to LPTRS=1.
Please share your view. 
	Company
	Views

	ZTE
	It can be discussed in Rel-16

	Intel
	It can be enhanced in Rel-16

	Samsung
	The agreement was made a few meeting ago after long discussion and we do not see the need to re-visit it again.

	Spreadtrum
	Agree with ZTE.

	Qualcomm
	We can revisit in feature release. The spec works fine now.

	LGE
	We agree with ZTE.

	Panasonic
	It can be discussed in Rel-16.

	Nokia/NSB
	Agree on the observation, and let’s come back in Release 16. 

	CATT
	Keep the current spec.



FL Summary: May be discussed in a future release


On PTRS port and UE capability on coherent transmission
It is proposed that 
· PUSCH codebook coherency subset reflects UE RF implementation and thus it is effective also for non-codebook-based UL transmission.
Thus for the PTRS port configured, the following description in the spec need to be updated as following.  
< Unchanged parts are omitted >
If a UE has reported the capability of supporting full/partial/non-coherent for PUSCH codebook coherency subset  full-coherent UL transmission, the UE shall, regardless of what is configured for txConfig in PUSCH-Config, expect the number of UL PT-RS ports to be configured as one if UL-PTRS is configured.
< Unchanged parts are omitted >
FL Summary: Only one company has provided input, discuss online

Please share your view. 
	Company
	Views

	vivo
	Support

	Qualcomm
	We are not sure this is needed for noncodebook based. Further discussion is needed to understand the motivation 




Issues related to multiple TRP/panel/beam transmission at gNB
DL power boosting for 2 PTRS ports
Open issues are related to two DMRS groups and thus 2 PTRS ports for DL. Not in the scope of the December drop that was defined at RAN#77.
 Dynamic indication of the number of DL PT-RS ports
Open issues are related to two DMRS groups and thus 2 PTRS ports for DL. Not in the scope of the December drop that was defined at RAN#77.

Ericsson, Qualcomm, Samsung, Spreadtrum propose to remove DMRS port group from the Rel-15 specification. This was discussed in main session as well and was pushed to feature discussion. Removal of DMRS port groups implies removal of 2 DL PT-RS ports
FL Summary: Discuss online to see if we can agree to the proposal below
[bookmark: _GoBack]Proposal: Remove DMRS port groups and two PT-RS ports for PDSCH from Rel-15 RAN1 specs (38.211,38.212,38.213,38.214) and for 38.214 adopt CR in R1-1807242

Editorial text proposal
One contribution contained editorial corrections, typos etc, that are useful for the editor and that don’t need online discussion. It is recommended that the editors become aware of the editorial nature text proposals in these contributions for the next update of the specifications, alternatively, the feature lead will compile these into TPs for endorsement during the meeting week:
· For 211:
· Mitsubishi (5990)
· Text proposal for clause 6.4.1.2.2.1 of TS 38.211
· Several terms are editorially not consistent between TS 38.211 and TS 38.214
· Both LPTRS and LPT-RS are used with the same meaning in TS 38.211 and TS 38.214
· LPTRS (or LPT-RS) is not defined in 6.4.1.2.2.1 of TS 38.211. 
· Both KPTRS and KPT-RS are used with the same meaning in TS 38.211 and TS 38.214
· 



[bookmark: _Hlk500849158]Clause 6.2.3.2 of TS 38.214 refers to “the PT-RS scaling factor  specified in Subclause 6.4.1.2.2.2 of [4, TS 38.211]” whileas the same scaling factor is denoted as “ is the ratio between amplitude of one of the outermost constellation points for the modulation scheme used for PUSCH and one of the outermost constellation points for π/2-BPSK as defined in clause 6.2.3 of [TS 38.214]” in TS 38.211. Either  or  should be used in both specifications.


· For 214:
· Mitsubishi (5990)
· See comments to 211 above
Comments:
[Mitsubishi]: A note to the editors with the list of all required editorial fixes identified during the week, captured in the chairman’s notes, would be helpful
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