Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG RAN WG1 Meeting #92	R1-1803333
Athens, Greece, 26th – 30th February, 2018

[bookmark: _Hlk506635709]Source:	Ericsson
Title:	Feature lead summary 2 of PT-RS
Agenda Item:	7.1.2.3.4
Document for:	Discussion and Decision
Issues with RRC impact
On PT-RS being mandatory
Topic was concluded online to be discussed in UE feature list discussion
Value ranges for PT-RS density tables 
From previous meeting we have an open issue for a compression method for reducing the RRC overhead of signalling of BW thresholds. Possible solutions for compression of the Q RRC signalled thresholds Tq , q=1,..,Q were discussed as
· Alt.1 Uniform sampling grid Tq →{ 1:n:276}, n needs to be defined, e.g. related to RBG 
· Alt.2 Non-uniform sampling grid, i.e. Tq →{ 2^n, n=0..9}
· Alt.2b [Samsung]Consider the fact that Ti≤Ti+1 to further reduce signaling overhead.
· Alt.3 Non-uniform sampling grid, i.e.,  Tq →{ n^2 where n=1..17}
· Alt.4 Lossless compression, using combinatorial index (i.e. as in LTE EPDCCH set configuration method) to jointly encode  Tq →{1:276}  
· Alt.4b [Samsung] Consider different granularity for each Tq, e.g., Ti granularity based on RBG and Ti+1 granularity based on 2^n*RBG to further reduce signalling overhead.
· Other methods not precluded
In Intel (2402), Alt.4 is proposed where the granularity is in steps of RBGs. 
In Ericsson (2755), Alt.4 is proposed where the granularity is in steps of RBs. 
In NEC (1902). Alt. 2 is preferred. In addition, some values (e.g. 1, 2, 512) can be removed for further overhead reduction. In addition, it is suggested to reduce overhead also for MCS tables: “Different range of values can be applied for different thresholds, and different maximum number can be considered. In addition, the range of thresholds for time density can also be reduced, for example at least no need to cover all MCS indices for QPSK.” 
Nokia (2561) prefers Alt.2, a non-uniform sampling grid using a 4 or 5 bit indexed table. Examples can be seen in (2561). 
Samsung (1970) propose that if thresholds are reported for more than one SCS, then a 1 bit flag can be used to indicate whether the thresholds are the same as for the SCS of the default BWP or alternatively, the difference is reported. 
[Samsung] Two additional Alts are added in the list. For MCS thresholds, the same 4 Alts can be applied. We agree with NEC that the range of each threshold can be further refined to reduce signaling overhead.
[Huawei, HiSilicon] We support Alt-2. In our understanding, with Alt-2, n is to be configured by RRC signaling, and the translation between n to the actual BW threshold (i.e., 2^n) is captured in 214.
[MTK] We believe Alt-1 is sufficient. Just give an example. The LLR calculation at the UE receiver needs to be quantized. The simple uniform quantization has shown good performance from implementation experience. So we don’t understand that for the PTRS density table, we need such complicated method?
[LGE] We have the same view as MTK. Actually, its bit saving seems marginal. Especially, in the worst case, the required bit size is similar regardless of given solutions.
[Huawei, HiSilicon] Just to respond to MTK’s comment. The intent is to reduce signaling overhead for UE capability reporting and RRC configuration. In our view, a finer reporting/configuration granularity is needed in the case where a small number of RBs are scheduled. However, we don’t see the need to keep the same granularity in the regions with large number of RBs scheduled. This uniform approach will create extra overhead in this case.
[Samsung] We think at least different granularity should be considered for the thresholds and we like to reiterate that if BW threshold sets needs to be compressed, MCS threshold sets compression seems to be a natural extension. For example, for CP-OFDM, it needs 18 bits in total for BW threshold sets and MCS threshold set has three thresholds and it needs 15 bits. Clearly, the payload level is quite similar. Therefore, we propose to directly apply above Alts as with minor modifications as below for MCS threshold sets compression.
· Alt.1 Uniform sampling grid Tq →{ 1:n:MCS4}, MCS 4 is 29 for table 1 and 28 for table 2. 
· Alt.2 Non-uniform sampling grid, i.e. Tq →{ 2^n, n=0..5}
· Alt.2b Consider the fact that Ti≤Ti+1 to further reduce signaling overhead.
· Alt.3 Non-uniform sampling grid, i.e.,  Tq →{ n^2 where n=1..6}
· Alt.4 Lossless compression, using combinatorial index (i.e. as in LTE EPDCCH set configuration method) to jointly encode  Tq →{1:MCS4}, MCS 4 is 29 for table 1 and 28 for table 2.  
· Alt.4b Consider different granularity for each Tq to further reduce signalling overhead.

For further discussion:
Value ranges for PT-RS density tables

Issue related to number of UL port configuration in RRC
Topic was concluded online
PT-RS presence prior to RRC
Topic was concluded online and the working assumption remains active
UE capability signalling of recommended thresholds {M,R}
In meeting #90bis, we made an agreement of UE capability signaling of thresholds where the UE signals a recommended {M,R} for UL and DL respectively. 
In Docomo (2477), it is suggested that RAN1 asks RAN4 regarding appropriate value for {M, R}, where the value range for ptrs-MCS1 can be 10-29 for MCS table 1 and 5-28 for MCS table 2 and the range for ptrs-MCS2 should be 17-29 for MCS table 1 and 11-28 for MCS table 2.
[Samsung] We support this proposal.
[Huawei, HiSilicon] We are open to restrict the value range of MCS thresholds to those greater than the predefined ones for presence determination. Still, to save the signaling overhead, we are thinking we should configure the offset from the predefined thresholds, instead of the absolute values. In addition, the value ranges should be different for DL and UL, as the predefined thresholds are different for DL and UL. Furthermore, we are not sure about having different value ranges for ptrs-MCS1/2/3, as this will restrict the flexibility for gNB to mute one pattern at arbitrary MCS level. 
[Samsung] Even with the refined MCS level value range, there is still an overlapping part for all MCS levels and muting one MCS level is still possible.
[Ericsson] No need for an LS, as this is part of “normal” RAN4 (and also RAN2) work
[bookmark: _In-sequence_SDU_delivery]For further discussion:
UE capability signalling of recommended thresholds {M,R}
Issues related to 211
Issue on RRC parameter for the sequence for DFT-s-OFDM
Topic was concluded online
PTRS symbol position in case of intra-slot hopping
[bookmark: _Ref506649783]Topic was concluded online
On PT-RS collision with CORESET
The remaining open issue is the brackets in this sentence in section 7.4.1.2.2 in 38.211 which determines with RE the PT-RS is mapped to for the DL:
· 
resource element  is not used for DM-RS, [NZP] CSI-RS, SS/PBCH block, a detected PDCCH, or declared as 'not available for PDSCH' according to clause 5.1.4.1 of [6, TS 38.214]

Namely, the issue is whether PT-RS should be punctured by CSI-RS in general or only by NZP CSI-RS.
Feature lead recommendation: Company’s view on this topic is encouraged.
On PT-RS collision with PUCCH/SRS
Topic was concluded online
Head-Tail potential issue for DFT-s-OFDM
Topic was concluded online
Issues related to PTRS sample insertion for DFT-s-OFDM
Topic was partially concluded online
The number of PUSCH samples needs to be reduced when PTRS samples are inserted. The proposal is
Introduce the following correction to Sections 6.3.1.3 and 6.3.1.4 of TS 38.211 

>>>>>>>>>>>> Start text proposal >>>>>>>>>>>>

[bookmark: _Toc446967021]< Unchanged parts are omitted >
[bookmark: _Toc500952651]6.3.1.3	Layer mapping





The complex-valued modulation symbols for each of the codewords to be transmitted shall be mapped onto up to four layers according to Table 7.3.1.3-1. Complex-valued modulation symbols  for codeword  shall be mapped onto the layers   where  is the number of layers and  is the number of modulation symbols per layer.

[bookmark: _Toc500952652]6.3.1.4	Transform precoding

If transform precoding is not enabled, for each layer .




If transform precoding is enabled, . If the procedure in [6, TS 38.214] indicates that phase-tracking reference signals are not being used,  and the block of complex-valued symbols  for the single layer  shall be divided into  sets, each corresponding to one OFDM symbol. 
If the procedure in [6, TS 38.214] indicates that phase-tracking reference signals are being used, the block of complex-valued symbols  shall be divided into sets, each set corresponding to one OFDM symbol, the l-th set containing  samples and being mapped to the complex-valued symbols  in OFDM symbol l before transform precoding, with  and i’≠m. The index m of PT-RS samples in OFDM symbol l prior to transform precoding, the number of samples per PT-RS group  and the number of PT-RS groups  are defined in clause 6.4.1.2.2.2.  when the l-th OFDM symbol contains PTRS according to clause 6.4.1.2.2.2 and  otherwise.
Transform precoding shall be applied according to

	

resulting in a block of complex-valued symbols .
< Unchanged parts are omitted >
>>>>>>>>>>>> End text proposal >>>>>>>>>>>>
RNTI ambiguities in PTRS resource mapping


For the PTRS resource mapping formulas for CP-OFDM, i.e., in Section 6.4.1.2.2.1 for DL and in Section 7.4.1.2.2 for UL, it is observed that the mapping depends on the value of  among other parameters, where  is described as follows:

-	is the C-RNTI associated with the DCI scheduling the transmission.

However, for different channels RNTI can be different forms such as C-RNTI, CS-RNTI or SPS-CSI-RNTI, etc. Therefore, to avoid ambiguities in the specifications, we propose to clarify the definition of .

In Section 6.4.1.2.2.1 and 7.4.1.2.2, the parameter in the resource mapping formulas of PTRS is corrected as follows:
>>>>>>>>>>>> Start text proposal >>>>>>>>>>>>

-	is the C-RNTI associated with the DCI scheduling the transmission.
>>>>>>>>>>>> End text proposal >>>>>>>>>>>>

Capturing of PT-RS precoding in 211
In Spreadtrum (1834), two problems with 211 is disclosed. The first is related to the case when two PTRS ports are present, then the expression describing the precoding as shown below is incorrect.


Secondly, the precoding is only specified in 211 for CP-OFDM, not for DFT-s-OFDM and the proposal is to capture the precoding (if needed) after the physical resource mapping in TS 38.211.
Feature lead recommendation: Discuss offline to identify a text proposal with consensus.
On the symbols carrying PT-RS
In Qualcomm (2829), it is observed that
(i) PT-RS tones are punctured in certain symbols, e.g. due to the collision with CSI-RS, SS/ PBCH, or PDCCH in a configured CORESET, or 
(ii) the data symbols associated with the PT-RS occupy non-contigious location in a slot, e.g. when the slot is punctured by mini-slots of other users in the middle, or the data assignment consists of separate mini-slots.
The suggested change in (2829) for both DL and UL is:
Starting from the first symbol containing PD(U)SCH RBs, a symbol is mapped with a PT-RS if
(i) At least X of its PD(U)SCH RBs do not overlap with other reference signals and other UEs’ assignment causing PT-RS puncturing
· X=[NRB0 ] in the Table 6.2.3-2 in 38.214
(ii) All its previous LPT-RS-1 symbols, if exist, do not contain DMRS or PT-RS as reference for its phase tracking
· LPT-RS is symbol-specific, and determined by the MCS of the symbol.
	
[Huawei, HiSilicon] We also see the performance loss with PTRS punctured when colliding with SSB, as SSB will span quite some symbols/RBs. Still, the proposed solution is not straightforward to follow. When SSB and PDSCH are overlapped, perhaps a simpler solution is to decide the presence/frequency-density based on the BW of PDSCH excluding those containing SSB at per symbol basis. 
[Samsung] I think the proposal will further limit the potential candidate positions for PTRS and make this issue unnecessarily complicated. 

Feature lead recommendation: Discuss offline to see if it is possible to reach consensus that this is an issue to be corrected
Issues related to 214 and 212
PT-RS presence for non-unicast transmissions
In case SI-RNTI etc is transmitted, then PT-RS should not be present since this is a broadcasted signal. Similarly, for UL, the PT-RS should not be present when scheduled using TC-RNTI in the initial access phase (note that the UE may have been configured by PT-RS from LTE in NSA operation, still the RNTI is unknown to the gNB on the NR network, hence when TC-RNTI is used, then PT-RS should not be transmitted). Hence, some restrictions pending on RNTI is needed on when PT-RS is present.
Moreover, there are some inconsistencies and ambiguities in the specification text.
Hence the 38.214 needs to be updated as follows:
>>>>>>>>>>>> Start text proposal Section 6.2.3.1 >>>>>>>>>>>>
When transform precoding is not enabled and if a UE is configured with the higher layer parameter UL-PTRS-present set to 'ON', 
-	if the additional higher layer parameters UL-PTRS-time-density and UL-PTRS-frequency-density are configured, and the RNTI equals C-RNTI, CS-RNTI or SPS-CSI-RNTI, the UE shall assume the PT-RS antenna ports' presence and pattern are a function of the corresponding scheduled MCS and scheduled bandwidth in a corresponding bandwidth part as shown in Table 6.2.3-1 and Table 6.2.3-2, 
- if the higher-layer parameter timeDensity is not configured, the UE may assume LPT-RS = 1.
-if the higher-layer parameter frequencyDensity is not configured, the UE may assume KPT-RS = 2.
-	otherwise, the UE shall assume the PT-RS is present with LPT-RS = 1, KPT-RS = 2 and the UE may assume that PT-RS is not present when
-	the scheduled MCS is smaller than 0, or
-	the number of scheduled RBs is smaller than 1,
-  the RNTI equals TC-RNTI

>>>>>>>>>>>> End text proposal Section 6.2.3.1 >>>>>>>>>>>>

>>>>>>>>>>>> Start text proposal Section 6.2.3.2 >>>>>>>>>>>>
[bookmark: _Hlk506384525]When transform precoding is enabled and if a UE is configured with the higher layer parameter UL-PTRS-present-transform-precoding,
-	the UE shall be configured with the higher layer parameters sampleDensity and the UE shall assume the PT-RS antenna ports' presence and PT-RS group pattern are a function of the corresponding scheduled bandwidth in a corresponding bandwidth part, as shown in Table 6.2.3-3. The UE shall assume no PT-RS is present when the number of scheduled RBs is less than or equal to NRB0 if NRB0 > 0 or if the RNTI equals TC-RNTI.
-	and the UE shall be configured PT-RS time density LPTRS ={1,2} with the higher-layer parameter timeDensity. Otherwise, the UE shall assume PT-RS is present with LPTRS = 1.
>>>>>>>>>>>> End text proposal Section 6.2.3.2 >>>>>>>>>>>>

>>>>>>>>>>>> Start text proposal Section 5.1.6.3 >>>>>>>>>>>>
[bookmark: _Hlk500844944][bookmark: _Hlk500442245]If a UE is configured with the higher layer parameter Downlink-PTRS-Config, set to 'ON',
-	if either or both of the additional higher layer parameters timeDensity and frequencyDensity are both 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 is not configured, the UE may assume LPT-RS = 1.
		- if the higher-layer parameter frequencyDensity is not configured, the UE may assume KPT-RS = 2.
-	otherwise, the UE shall assume the PT-RS is present with LPT-RS = 1, KPT-RS = 2 and 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
>>>>>>>>>>>> End text proposal Section 5.1.6.3 >>>>>>>>>>>>
[bookmark: _GoBack]
PT-RS to DMRS port association for DL
In CATT (1725) it is proposed that
· If one PT-RS port is transmitted to a UE and the UE is scheduled with DM-RS ports from two DM-RS port groups, the UE may assume the PT-RS port is associated with one DMRS port group, which includes the lowest indexed DMRS port assigned for the codeword with the higher MCS.
[ZTE, Sanechips] The motivation of this proposal is fine for us. But after checking this tdoc, it is not based on the latest version of 38.214 (R1-1801294). The association between PTRS and DMRS has already captured in the last two sub-bullets for 1 PTRS port case. So this proposal is unnecessary. 
Feature lead recommendation: Discuss offline to see if this is an issue to be corrected

Intel (2402) have this text proposal for clarification since in one slot, there may be multiple CORESETs and the UE cannot know which CORESET includes the scheduling DCI if the scheduling offset is quite small.:
[Huawei, HiSilicon] In BM discussion, the threshold associated with beam switching has been given a name, i.e., Threshold-Sched-Offset. Preferably we can use this name directly instead of saying “a threshold”.
[LGE] We are OK with this text proposal. 

Agree to the following text proposal in section 5.1.6.3 in 38.214
[bookmark: _Hlk500758849]The feature lead updated the TP as follows:
>>>>>>>>>>>> Start text proposal >>>>>>>>>>>>
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, when the scheduling offset is above the threshold indicated by the higher layer parameter Threshold-Sched-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.
>>>>>>>>>>>> End text proposal >>>>>>>>>>>>

Issues related to DL PT-RS power boosting
In ZTE, Sanechips (1587) it is observed that we have agreed that one PTRS port can be shared between two DMRS port groups, the power boosting can be done between different DMRS groups in this case.

The header of Table 4.1-2 in TS 38.214 is changed from “The number of PDSCH layers within the DMRS port group containing DMRS port associated with the PT-RS port  i, “ to “The number of PDSCH layers corresponding to the DMRS ports sharing the PT-RS port  i, ()” 

In CATT (1725), a proposal to modify the PT-RS boosting table is done, to cope with the scenarios of multi-panel, multi-TRP, analog/digital/hybrid beamforming and their combinations. It is also suggested that RAN1 should send LS to RAN4 to confirm whether the 6dB restriction is applied to PT-RS power boosting. 
In Lenovo, Motorola (1820) it is proposed that “PTRS power boosting ratio is restricted by the singe antenna port power” 
In Samsung (1970), it is proposed to add a row to the table with the entry “Values from row 00 + 10log10(m)” where m is the number of PDSCH layers not within the DMRS port group containing DMRS port associated with the PT-RS port i. In addition, Samsung have a clarifying proposal for the case of two DL DMRS port groups. 
[Samsung] For clarification, the proposal of adding a row only applies to the case that two DMRS port groups share one PTRS port.
Intel (2402) have concerns on the large PT-RS power boosting values for state “0” which is the default operation due to EVM and implementation issues. It is proposed to change default power boosting to 0 dB and populate rows in the table with caps of 3 dB and 6 dB maximum power boosting.
[LGE] Regardless of whether two DMRS port groups share the same PT-RS port or not, its precoder is likely to 


Here, sub-blocks A and B denote the precoder of the first and second DMRS port groups, respectively. If the first DMRS port group (A) transmits the PT-RS, the second DMRS port group (B) does not have any contribution on the PT-RS. Therefore, “the number of PDSCH layers within the DMRS port group containing DMRS port associated with the PT-RS port” seems natural. Actually, it is similar to partial-coherent codebook based UL transmission, whose further details can be found in [R1- 1802201].
[Samsung] As far as I remember, for partial-coherent case, per antenna port power limit is the reason for not having the same power boosting as coherent case. However, this constraint does not apply to DL and thus we do not see the reason why power boost needs to be constrained within one DMRS port group in such case.
Feature lead recommendation: Discuss more. A WF with a TP is needed from the proponents

Density in case of UCI on PUSCH without UL-SCH
It is observed in previous meeting that when PUSCH carries UCI only, the PTRS density can be undefined as MCS could be the reserved MCS. 
In Huawei (1459) and Ericsson (2755) it is proposed that the highest MCS for the indicated modulation order from the reserved state is used as the basis for selecting the time density. 
Vivo (1526) have a different view 
· In the case of UCI transmission without UL-SCH on CP-OFDM-based PUSCH, the reserved MCS in UL grant should be transformed into a valid one before determining the time domain density of the PTRS.
· Propose the methods of transforming a reserved MCS into a valid MCS based on effective spectral efficiency or effective code rate.
In ZTE, Sanechips (1587), it is proposed that in this case, the PT-RS time domain density for CP-OFDM is fixed to LPTRS=2.
In Intel (2402) it is proposed that in this case, the PT-RS time domain density for CP-OFDM is fixed to LPTRS=1.
Lenovo, Motorola (1820) suggest to postpone this discussion to after the triggering scheme of UCI only on PUSCH has been agreed.
Interdigital (2621) provide the view that unlike LTE, the modulation order for UCI on PUSCH without UL-SCH is handled same way as the PUSCH with UL-SCH, therefore the MCS level is indicated in the DCI in the current spec and there is no need to handle this case separately in the specifications. 
Qualcomm (2829) propose a different view “Based on the code rate calculated at the UE, find the closest MCS in the corresponding PUSCH MCS table (Table 6.1.4.1-1 in 38.214 for DFT-sOFDM, and Table 5.1.3.1-2 in 38.214 for CP-OFDM) with its code rate higher than the calculated code rate; and then determine the PT-RS time density based on Table 6.2.3-1 in 38.214”. It is close to the view by vivo (1526) where spectral efficiency is used.
[Huawei, HiSilicon] Similar to Yushu’s comment, we think the solution proposed by Ericsson, Huawei, HiSilicon should be listed as one of the options for down-selection. 
[LGE] As commented by Lenovo, this proposal should be dealt with after the triggering scheme is determined. 
[Samsung] We see that even though there might be some difference between above proposals, they all at least lead to variable PTRS density. Instead of having Lptrs=1 and 2 as a starting power for down-selection, we propose to down-select from variable density and fixed density first.
Support one of the following alternative in case of UCI transmission without UL-SCH : 1) LPTRS is fixed to the value [1]. 2) LPTRS is variable. Method is FFS. 
Feature lead recommendation: Down-select to 1 or 2 online 

Issue related to PT-RS and simultaneous use of DMRS TD-OCC
Intel (2402) points out that the restriction in FR2 case on the non-use of TD-OCC and PT-RS may cause that NR performance fails to meet IMT-2020 requirement. The following proposal is made since the issue actually only occurs if the time density LPTRS =1. 
It is supported that the DMRS with TD-OCC and PT-RS with the time domain density of every other symbol or every 4th symbol can be scheduled or configured in a slot.
[ZTE, Sanechips] I think we have spent a lot of time on this, maybe we can further discuss it in Rel-16.
[Mitsubishi]: If L=2,4 case implies that phase noise effect is not severe, we can allow to have both TD-OCC and PTRS.
[Intel] Suggest to consider IMT-2020 submission issue. It could be possible that NR cannot meet the requirement if only half DMRS APs can be used.

In Nokia (2561), concerns are expressed on how the gNB performs CFO estimation in UL in arbitrary configurations. Hence it is proposed that PTRS can be used for this purpose and at least for UL, there should not be any restriction on the simultaneous use of PT-RS and TD-OCC. Ericsson also support this proposal. 
· Simultaneous transmission of UL PT-RS with UL DM-RS port 4-7 for DM-RS type 1 or 6-11 for DM-RS type 2 is supported
[ZTE, Sanechips] I think we have spent a lot of time on this, we object this proposal. CFO is not agreed for CFO estimation. Even CFO exists instead of phase noise, channels on adjacent symbols will vary, the demodulation of TD-OCC will be worse.
[Samsung] We do not see strong reason to revisit this agreement and therefore support ZTE that we should not have such discussion again. 
[Huawei, HiSilicon] Can we try to compromise to a middle ground by keeping this non-coexistence constraint for UL but removing  it for DL?
[Qualcomm] For both DL and UL, these were agreed after long discussions over several meetings. We do not see the need to change these.
Feature lead recommendation: Discuss offline to see if it is possible to reach consensus on a solution 

Related to LI reporting in UCI
In (1459), Huawei propose that LI is not reported when the higher parameter Downlink-PTRS-Config is set as OFF. In (2742), Ericsson propose that the presence of LI in CSI report does not depend on PTRS configuration for PDSCH. More discussions are needed on this issue at the meeting.
In vivo (1526), it is proposed that a UE should report one LI for one DMRS port group and two LI’s for two DMRS port groups. In Ericsson (2742), the view is that LI reporting indicating multiple preferred layers is non-essential enhancement and can be studied for Rel-16. More discussions are needed on this issue at the meeting.
In CATT (1725), it is suggested that the bitwidth of LI could be determined according to the following two alternatives:
· Alt-1: The bitwidth of LI depends on the maximum RI allowed
· Alt-2: The bitwidth of LI depends on the reported RI
And it is proposed that “If LI is reported in CSI part1, the bitwidth of LI depends on the maximum RI allowed. Otherwise, it depends on the reported RI”
Samsung (1969) make the following proposals
· The UE shall not report the LI in one CSI report when higher layer parameter Downlink-PTRS-Config is not set to ‘On’ or the reported rank in that CSI report is 1 or the CQI reported in that CSI report in less than some threshold;
· The UE shall report the LI in one CSI report when higher layer parameter Downlink-PTRS-Config is set to ‘On’, the reported rank in that CSI report is ≥ 2 and the CQI reported in that CSI report in equal or greater than some threshold;
· When one DM-RS port group is configured, the UE shall report the most preferred layer among reported layers in one report.
· When two DM-RS port groups are configured, the UE shall report the most preferred two layers when reported rank is <=4 and report the most preferred layer for each codeword when reported rank is > 4.

Feature lead recommendation: Discuss offline to see if it is possible to reach consensus. A WF is recommended. 
PT-RS port association for non-codebook based UL
In the case of non-codebook-based transmission, since each SRS resource is configured with a PTRS port index, a PTRS port is associated to a SRS resource and accordingly indicated by the corresponding SRI. If more than one SRI’s are indicated in DCI, e.g., field “SRS resource indicator” in DCI format 0_1, further indication is indispensable to map a PTRS port to a unique DMRS port/layer. To this end, following three alternatives were proposed at the previous meeting.
· Alt.1 one PTRS port is associated with the SRS resource or DMRS port which corresponds to the lowest index SRI among DCI indicated SRIs with the same PTRS port index.
· Alt.2 map a PTRS port to the DMRS port with the lowest port index.
· Alt.3 map PT-RS port to DMRS port having the lowest port index among DMRS ports having the same PT-RS port index 
· Note: Although PT-RS port index is configured per SRS resource, the DMRS ports having the same PT-RS port index can be identified through the mapping between indicated SRI(s) in the UL grant and the scheduled DMRS port(s))
In addition, CATT (1725) propose
· Alt.4 The PTRS port(s) and the associated DMRS port(s) are indicated explicitly in the DCI.
The following companies have provided views and preference on this issue:
· Alt.1, ZTE, Sanechips (1587)
· Alt.2
· Alt.3 vivo (1526), Samsung, LGE, Ericsson
· Alt.4 CATT (1725), Intel, Lenovo, Motorola
Note also that in ZTE, Sanechips (1587), it is proposed to remove the following sentence from the related paragraph in TS 38.214 " ….or non-codebook based UL transmission, the UL PT-RS port index is signalled by a DCI associated to each SRS resource as described in Subclause 7.3.1.1.2 of [5, TS 38.212].” because the description is claimed to be misleading as it can be interpreted as PTRS port index is signaled directly by DCI.
[Samsung] For non-codebook based transmission, there is no need to use explicit DCI indication.
[Intel] It is strange to use different schemes for codebook based and non-codebook based transmission.
Discuss and down-select online between Alt.3 and Alt.4
PT-RS port association and bit field presence in DCI for codebook based UL
For codebook-based transmission, it was agreed that the bit width of IE in DCI for indicating PT-RS to DMRS port association for UL in CP-OFDM is 0, 1 or 2 bits, taking into account the number of SRS ports, maximum ranks supported, and number of PT-RS ports”.
Vivo (1526) have the following clarifying proposals:
· In case of the maximum rank number equal to 1, the field “PTRS-DMRS association” in DCI has 0 bit, i.e is not present in DCI. 
· For codebook-based full coherent uplink transmission, if the maximum rank number supported equals 2, one bit “PTRS-DMRS association” field in DCI; if the maximum rank number equals 3 or 4, the field have 2 bits in DCI.
· For a 2-antenna UE configured with non-coherent uplink transmission, remove the field “PTRS-DMRS association” in DCI.
· For a 4-antenna UE configured with partial- or non- coherent uplink transmission, if the maximum rank supported equals 2 or 3, use only one bit of “PTRS-DMRS association” in DCI; if the maximum rank supported equals 4, use 2 bits of “PTRS-DMRS association” in DCI.
Spreadtrum (1834) provides an extensive analysis of this issue and propose that to specify in 38.212 that the PTRS-DMRS association is 0 bits also for non-codebook based UL transmission. In addition, they propose an extensive table for inclusion in 38.212 related to the number of bits for the field of PTRS-DMRS association in DCI format 0_1 for codebook based UL.  
Feature lead recommendation: Discuss offline to see if it is possible to reach consensus. WF is needed on this issue.
Issues related to UL PT-RS power boosting
For UL PT-RS power boosting, the current specification TS38214 only captures the power boosting for fully coherent UL codebook based transmission. However, for partial and non-coherent transmission, the power boosting factor needs to be clarify mainly because of the transmitter structure indicated by TPMI and TRI. 
· In Ericsson (2755), it is proposed to capture the power boosting factor for partial and non-coherent UL codebook based transmission, and it is thus proposed to add two more categories in the UL power boosting table for partial coherent and non-coherent transmission, to differentiate the transmission schemes. A similar proposal feature wise is given by LGE (2201) although the text proposal is slightly different. Lenovo and Motorola also support LGE’s proposal in 2201.
· In vivo (1526), it is proposed how to extend the UL power boosting to the two PT-RS port case. Also supported by Samsung
· In ZTE, Sanechips (1587), it is suggested that it is unnecessary to distinguish UL transmission schemes to configure UP PTRS power. Instead, new entries in the table is proposed. There is also a solution for the two port case. It is also proposed to make the power boosting transparent to the specifications, as a fallback way forward if the issue is still controversial. 
· In CATT (1725), it is suggested the power boosting for UL PT-RS in case of non-codebook based operation is either left to UE implementation choice, fixed to 0 dB or that the UE reports the accurate PT-RS power boosting value
· In Lenovo, Motorola (1820), it is proposed that “PTRS power boosting ratio is restricted by the singe antenna port power” 
· Panasonic (2355), suggests that for partial and non-coherent UL, the power boosting is maintained as specified for the coherent codebook case as long as there is sufficient power. Only when power shortage happens in the port(s) carrying PT-RS, UE just punctures some PUSCH data subcarriers associated to the PT-RS port(s).
· [LGE] To this end, we should define a new rule that which REs are punctured when power shortage happens. Also, gNB/UE should know whether power shortage happens or not, which may results in a new RRC parameter introduction related to UE capability. Accordingly, resulting spec impact may not be small.
· [Panasonic] The majority of the operation does not reach to the maximum transmission power even non-coherent UL is configured. When the power is close to the maximum power, usually rank 1 transmission and/or lower MCS are used. The power shortage situation is known by PHR for gNB but it can be a bit late. Therefore, only necessary function is something to work until power shortage is identified by the gNB. As such temporally method, to reduce power boosting of DMRS, to reduce the total power or some other method would be candidate. We are open how to transmit during such temporally power shortage. However, as PT-RS and DM-RS are important compared with the data subcarrier, we prefer to drop some data subcarrier without changing rate matching parameter. Maybe dropping some subcarrier could be better wording than puncturing. As which subcarriers to be dropped can be up to UE implementation, no new rule is required. Also, as this is short term behaviour, we don't think new capability or new signalling is required for this. PHR is used as the indication of power shortage.

· Intel (2402) propose that “If number of the SRS antenna ports is 2, TPMI=0 and the number of layers is 2, or number of SRS antenna ports is 4, TPMI=1 or 4 and the number of layers is 2, the PT-RS antenna port is associated with the two DMRS antenna ports. The precoder of the PT-RS is calculated by \frac{1}{\sqrt2}\sum_{j=1}^{2}w_j where indicates w_j the precoder for DMRS antenna port j; otherwise PT-RS is associated with the indicated PT-RS antenna port.

[Huawei, HiSilicon] We share similar view as Panasonic (2355) that the already specified power boosting scheme for UL PTRS for coherent codebook-based UL transmission can also be applied to other use cases, including none-codebook-based UL transmission and partial/non-coherent codebook-based UL transmission. We can simply remove the condition on use case.
Feature lead recommendation: Discuss offline to see if it is possible to reach consensus.

PT-RS presence for DFT-s-OFDM
In Intel (2402), it is proposed that Dynamic presence of PT-RS for DFT-s-OFDM should be determined by MCS. Text proposal is given in (2402). 
[Huawei, HiSilicon] We support to include MCS as one condition for determining presence of PTRS for DFT-s-OFDM, i.e., it is mapped when scheduled MCS/BW are both above configured thresholds. 
[Mitsubishi]: PTRS can be used for CFO/Doppler estimation also. We do not see the need for this limitation.
[Ericsson] We agree with Mitsubishi
Feature lead recommendation: Discuss offline to see if it is possible to reach consensus
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