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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref129681832]In the previous meetings [1]-[3], most aspects of DMRS have be finished and have been captured in draft TSs. But some agreements are missing or not captured incorrectly in current TS version. Also some FFS issues need to be resolved. To complete the specification and improve its quality, this contribution includes some summary of missing capturing, incorrect capturing and the FFS issues on DMRS based on the TSs of version v15.0.0.
Summary of agreements not captured
[bookmark: OLE_LINK4][MU scheduling principle has not been captured in 214]	
The following agreements on scheduling principle of MU-MIMO agreed in #90bis meeting is missing in Section 5.1.6.2 in TS 38.214. Without capturing this agreement, gNB may schedule UEs with different DMRS configurations, number of additional DMRS and etc., incurring severe rate matching problem. Detailed text proposal can be found in draft CR [4].
Agreement:
· In Rel. 15, at least for PDSCH, a UE is not expected to assume co-scheduled MU-UE(s) with different DMRS configuration with respect to the followings:
· The actual number of front-loaded DMRS symbol(s)
· The number of additional DMRS
· The DMRS symbol location 
· DMRS configuration type.

Proposal 1: Capture the agreements of UE assumption of different DMRS configurations of co-scheduled UEs in Section 5.1.6.2 in 38.214. Text proposal can be found in draft CR [4].

[DMRS port indication has not been captured in 214]	
The following agreements agreed in #91 meeting is missing for PUSCH in Section 6.2.2 and is not complete for PDSCH in Section 5.1.6.2 in TS 38.214 (the clarification of number of CDM groups without data is missed). If not captured, the UE will not know the DCI format for port indication for PUSCH and the UE assumption for CDM groups. Detailed text proposal can be found in [4].
[bookmark: OLE_LINK7]Agreement: 
For the PDSCH/PUSCH DMRS port table for DMRS config type 1 and 2, support at least the rows shown in the tables below.
For DL and config-1, 
For the indeces {6,9,10,11,30} in 1-CW table, and all indeces in 2-CW table, the UE can assume that all the remaining orthogonal antenna ports are not associated with transmission of PDSCH to another UE
For DL and config-2, 
For the indeces {2, 10, 23} in 1-CW table, and all indeces in 2-CW table the UE can assume that all the remaining orthogonal antenna ports are not associated with transmission of PDSCH to another UE
For DFT-s-OFDM: DMRS tables of Config-1, 1 symbol and 2 symbols, rank1 
Note: The 3rd column (“Number of CDM group(s) without PDSCH/PUSCH”)
Gets values of “1”, “2”, “3” which correspond to CDM group 0, {0,1}, {0,1,2} respectively
is used to signal 
in DL the “potential presence of co-scheduled downlink DMRS CDM groups for rate matching” according the agreements
in UL “Uplink DMRS CDM groups for rate matching” according the agreements
Note: Additional row/columns can be included (e.g., n_SCID, PTRS subcarrier index, reserved rows, additional port-pairing options etc), depending on corresponding agreements.
Note: For UL, joint encoding of DMRS port table and SRI/TRI/TPMI for DCI overhead reduction is not precluded.
Note: Final indexing and tabulation is up to the editors.
Entries of max 1-symbol tables for both Config-1 and Config-2 are agreed. Max 2-symbol tables are examples for further discussions.

Proposal 2: Capture the agreements of DMRS port indication in Section 6.2.2 and add clarification of number of CDM groups in Section 5.1.6.2 in 38.214. Text proposal can be found in draft CR [4]. 

[Signaling of additional DMRS with frequency hopping has not been captured in 214]
The following agreements of signaling of additional DMRS agreed in #90 and #90bis are missing in Section 6.2.2 of TS 38.211. If not captured, UE will not know whether the additional DMRS is configured or how many additional DMRS can be configured for frequency hopping.
Agreements:
· A UE is configured with the number of additional DMRS for PDSCH and as a working assumption for PUSCH with the following signaling method:
· By UE-specific higher layer signaling 
· For PUSCH, companies are encouraged to perform analysis/evaluations taking into account T/F sync impact particularly for front-loaded DM-RS
Agreements:
For the higher layer signalling related to DMRS:
· A UE may be configured with a number of additional DMRS which may be different for slot-based and non-slot-based transmission/scheduling and may be different for DL and UL.
Proposal 3: Capture agreements of signaling of additional DMRS for PUSCH with frequency hopping in Section 6.2.2 of 38.214. 

	Text proposal for Section 6.2.2 of 38.214 	
6.2.2	UE DM-RS transmission procedure
< Unchanged parts are omitted >
For PUSCH with allocation duration of 2 or 4 symbols with mapping type B, the UE shall not transmit additional DM-RS. 
For PUSCH with allocation duration of 7 symbols with mapping type B, one additional DM-RS can be transmitted. 
For PUSCH with mapping type A, up to 3 single symbol additional DM-RS or one double symbol additional DM-RS can be transmitted. 
If frequency hopping flag as defined in Subclause 7.3.1.1.2 of [5, TS 38.212] is enable for PUSCH, when the higher layer parameters UL-DMRS-add-pos is configured more than 0, UE shall assume that one one-symbol additional DMRS is present in the 5th symbol with respect to the front-load DMRS in each hop if within the PUSCH allocation of each hop.
< Unchanged parts are omitted >



[PUSCH/DMRS EPRE ratio has not been captured in 214]	
The descriptions of PUSCH/DMRS EPRE ratio agreed in RAN1#91 meeting as following is missing in Section 4 of TS 38.214. Without this agreements, UE will not know the PUSCH/DMRS EPRE value for UL transmission. Text proposal can be found in draft CR [5].  
Agreement:  
The PDSCH (PUSCH)/DMRS EPRE ratio is defined per transmitted layer from UE perspective and is computed as

That is:
0 and -3 dB for DMRS config-1, when one and zero CDM group(s) have data respectively 
0, -3 and -4.77 dB for DMRS config-2, when two or one or zero CDM group(s) have data respectively
Note: -3dB maybe removed depending on the decision on DMRS port table

Proposal 4: Capture agreements of PUSCH/DMRS EPRE in Section 4 of 38.214. Text proposal can be found in draft CR [5].  

Summary of incorrectly captured agreements
[Additional DMRS locations in 211]
In previous meetings, many additional DMRS locations have been agreed, and there is a FFS in #90 meeting on how to determine the additional DMRS location with the same number of additional DMRS. 
[bookmark: OLE_LINK61]Agreements: 
· For PDSCH, when one additional DMRS symbol is configured for the 1-symbol front-load DMRS in a 14-symbol slot with front-load DMRS on the 3rd or 4th symbol, the additional DMRS symbol can be configured in the 12th, 10th, 8th symbol, 
· FFS the applicability of each additional DMRS location depending on slot format or last PDSCH symbol, etc. 
· Note: See the agreed positions in the figure. 
· The yellow region in the figure below does not contain PDSCH.


In Section 7.4.1.1.2 of 38.211 v15.0.0, the additional DMRS locations are given by the duration of the PDSCH transmission in symbols according to Tables 7.4.1.1.2-3 and 7.4.1.1.2-4. However, there are collisions between Tables 7.4.1.1.2-3/4 and the agreed DMRS locations with PDSCH mapping type A. For example, in Table 7.4.1.1.2-3, for PDSCH mapping type A with one additional DMRS, the DMRS location {, 7} is used for PDSCH duration equals to 9 symbols, conflicting to the applicability of agreements as shown in Fig.1. Similar problem can be found in Tables 6.4.1.1.3-3 and 6.4.1.1.3-4 in Section 6.4.1.1.3 for PUSCH.
[image: ]

Fig. 1 The applicability of agreed additional DMRS location {7} for one 1-symbol additional DMRS
Furthermore, by using the duration of PDSCH, the agreed DMRS locations in mapping type A cannot be distinguished correctly from UE, since there are some cases with the same PDSCH duration but different additional DMRS locations.  For example, it has been agreed in #90 meeting that one 1-symbol additional DMRS can be configured in the 8th or 10th symbol as Fig.2. It can be observed that Fig.2-a and Fig.2-b are with the same duration of PDSCH as 7 symbols but with different additional DMRS locations, which cannot be distinguished correctly by current Table 7.4.1.1.2-3 in 38.211. Similar problem can be found in Tables 6.4.1.1.3-3 and 6.4.1.1.3-4 in Section 6.4.1.1.3 for PUSCH.
[image: ]      [image: ] 
(a) {2,7}                                                                              (b) {3,9}
Fig. 2 Agreed additional DMRS locations {2,7} and {3,9} for one 1-symbol additional DMRS


Considering the DMRS reference point in time domain is defined relative to the start of the slot for mapping type A, and  is defined relative to the start of the scheduled PDSCH/PUSCH resources for mapping type B, it is more appropriate and reasonable to determine the additional DMRS location by the last OFDM used for PDSCH/PUSCH for mapping type A and by the duration of the PUSCH transmission in symbols for mapping type B respectively. Besides, the table of DMRS locations can be classified by mapping type. Detailed text proposal can be found in draft CR [6].
Proposal 5: Support the additional DMRS location depends on 
· the last OFDM symbol used for PDSCH/PUSCH for mapping type A, and 
· the duration of the PDSCH/PUSCH transmission in symbols for mapping type B.
Detailed text proposal can be found in draft CR [6].

[DMRS configurations for 2/4 symbol before RRC in 38.214]
In Section 5.1.6.2 and Section 6.2.2 of 38.214 v15.0.0, the descriptions of DMRS for PDSCH/PUSCH before RRC are misaligned with the following agreements in #91 meeting, including
· It has been agreed that there is no additional DMRS for 2/4 symbol, but in current 214 UE shall assume additional DMRS are present for PDSCH.
· It has been agreed that only FDM between DMRS and PDSCH is supported for 2 symbol PDSCH, but in current 214 is TDM. 
· For mapping type A, it has been agreed that location of two additional DMRS is indicated in PDCCH, but in 214 it is up to two additional DMRS depending on the PDSCH/PUSCH duration 
· For 7-symbol, it has been agreed that the present of additional DMRS depends on the data duration, which is missing in 214. 
With these mismatches, UE will assume wrong DMRS configuration before RRC. Detailed text proposal can be found in draft CR [7].
[bookmark: _Toc499836830]Agreement: 
Confirm working assumption of using configuration type 1 for slot-based broadcast/multicast PDSCH and extend this DMRS type to
· slot-based unicast PDSCH before RRC configuration and slot-based unicast PUSCH before RRC configuration (CP-OFDM and DFT-S-OFDM)
· For slot-based broadcast/multicast PDSCH and unicast PDSCH/PUSCH before RRC configuration, use two additional 1-symbol DMRS, with location of additional DMRS indicated in PDCCH following the agreed DMRS locations for unicast PDSCH/PUSCH after RRC configuration.
· 2/4/7-symbol non-slot-based scheduling for multicast/broadcast PDSCH and unicast PDSCH before RRC configuration.
· For 2/4-symbol non-slot-based scheduling, the one-symbol front-load DMRS is used for broadcast/multicast PDSCH and unicast PDSCH/PUSCH before RRC configuration.
· For 7-symbol non-slot-based scheduling, one-symbol front-load DMRS plus one additional DMRS symbol on the 5th symbol if it is part of the scheduling unit with respect to the front-load is used for broadcast/multicast PDSCH and unicast PDSCH/PUSCH before RRC configuration.
· Broadcast/multicast PDSCH and PDSCH before RRC configuration is happening, for both slot and 4/7-symbol non-slot-based, with DMRS port 0 using SU-MIMO and no PDSCH FDMed on the DMRS symbol. For 2 symbol non-slot based, there is only FDM.
· PUSCH before RRC configuration is happening, for both slot and non-slot-based, with DMRS port 0 using SU-MIMO and no PUSCH FDMed on the DMRS symbol.

Proposal 6: Change the descriptions of DMRS for PDSCH/PUSCH before RRC Section 5.1.6.2 and Section 6.2.2 of 38.214 to align with the agreements in #91. Detailed text proposal can be found in draft CR [7]. 

[Antenna port mapping in 211]




[bookmark: OLE_LINK22]For layers to antenna ports mapping in Section 7.3.1.4 of 38.211 v15.0.0, the set of antenna ports   are defined in a consecutive order while antenna ports indicated by DCI in 38.212 is not consecutive. Thus, the set of antenna ports  should be determined according to the antenna ports indication in 38.212 and the procedure in 38.214. For example, when the antenna ports indication value=8 for one codeword is indicated according to the Table 7.3.1.2.2-3 in 38.212, antenna ports 1002, 1003 are used for 2 layer transmission. However, according to subsection 7.3.1.4 in 38.211 and the procedure in 38.214, if the number of layers v=2, the antenna ports would be , . It will be conflict between TS 38.211 and TS 38.212. Text proposal can be found in draft CR [8].
Proposal 7: Change the order of antenna port mapping in Section 7.3.1.4 of 38.211 to align with the order of antenna ports in 38.212. The details are in the draft CR [8].

[Parameter delta for PUSCH DMRS sequence in 211]
In Section 6.4.1.1.1 of 38.211 v15.0.0, value of parameter  for PUSCH DMRS sequence is defined as 0 to generate the low-PAPR sequence of comb-1, which conflicts to the following agreements that DFT-S-OFDM supports DMRS with comb-2. This inconsistence will directly increase the PAPR of ZC sequence.
Agreements: 
· For DFT-S-OFDM based PUSCH DMRS
· DMRS are mapped to resource elements using a comb structure (IFDMA). 
· DMRS and associated PUSCH are multiplexed in time domain
· At least the following (repetition factor, CS) combinations is supported
·  (2, 2)
· Front load DMRS is allocated to 1 or 2 OFDM symbols
· When 2 OFDM symbols are allocated, TD-OCC ({1 1} and {1 -1}) are supported for orthogonal DMRS port multiplexing.
· FFS the detailed applicability of 1 vs. 2 OFDM symbols
· FFS the location of the DMRS symbol(s)

To simplify the formula in subclause 5.2.2, we have proposed to remove  in Subclause 6.4.1.1.1 for the low-PAPR sequence generation since it is not necessary for NR. 
Text proposal can be found in draft CR [9].

[DMRS mapping for non-slot-based scheduling in 211]
In Section 7.4.1.1.2 of 38.211, there are inconsistence between the following agreements of PDSCH duration with 2/4/7 symbols and current descriptions. 
Agreements
For 2/4/7-symbol non-slot-based scheduling, for the number of symbols of front-load DMRS
For 2/4 symbol non-slot based scheduling, only 1-symbol front-load DMRS can be transmitted for a UE
For 7 symbol non-slot based scheduling, either 1-symbol and 2-symbol front-load DMRS can be transmitted for a UE

Agreements:
For 2/4/7-symbol non-slot-based scheduling, when the first symbol of PDSCH and reserved resources for CORESET(s) are FDMed and the PDSCH in any of the scheduled OFDM symbols collides with the reserved resources for CORESET(s) in frequency domain: 
· the first symbol of front-load DMRS is mapped to the next PDSCH symbol following the configured CORESET(s). 
· For 4-symbol non-slot-based scheduling, UE doesn’t expect to receive DMRS beyond the (downselection needed) third symbol OFDM symbol of the non-slot scheduling unit.
· For 7-symbol non-slot-based scheduling, UE doesn’t expect to receive front-load DMRS beyond the forth OFDM symbol of the non-slot scheduling unit.
· If an one-symbol additional DMRS is configured, it is transmitted on the 5th symbol with respect to the front-load DMRS symbol in the 5th or 6th symbol of the scheduling unit, otherwise it is dropped if it moves to the last, or beyond the last symbol of the scheduling unit. 
If these agreements are not captured, it is unclear whether the cases of “If the PDSCH duration is 2, 4, or 7 OFDM symbols……” and “if the PDSCH duration is 2 or 4 OFDM symbols……” apply to the PDSCH mapping type A or type B or both. 
Text proposal can be found in draft CR [10].

[DMRS sequence initialization indication in 212]

The agreement for dynamically signalling  which is associated with choosing one of the two UE specifically configured scrambling IDs is incorrectly captured in the current 38.212. 
Agreement: 
For CP-OFDM DL/UL DMRS sequence initialization, 
· the sequence initialization values should be different for all OFDM symbols within a frame (10ms) and at least the following parameters are used:
· 
Dynamically signalled  (with value 0 or 1) which is associated with choosing one of the two UE specifically configured scrambling IDs. 
For DCI format 1_1, since there is only CP-OFDM waveform for DL transmission, 1 bit is needed for the scrambling ID selection between the two high layer configured values. So, “DMRS sequence initialization - 1 bit if transform precoding is enabled” in Section 7.3.1.2.2 of TS 38.212 is incorrect. For DCI format 0_1, the RRC configured scrambling ID is for CP-OFDM, but not for DFT-s-OFDM. So, the statement “DMRS sequence initialization - 0 if the higher layer parameter PUSCH-tp=Disabled or 1 bit if the higher layer parameter PUSCH-tp=Enabled” in Section 7.3.1.1.2 of TS 38.212 is not correct. 
Text proposals are provided in draft CR [11].

Discussion for the remaining FFS issues in R15  
Issues on DMRS port indication 
In NR 91 meeting, the essential entries of the PDSCH/PUSCH DMRS port tables for DMRS configuration type 1 and 2 have been agreed. But there is a FFS about whether some additional entries are needed to be included. 
[bookmark: OLE_LINK3]In our view, considering the scenario of scheduling 4 UEs with 3 ports per UE is a common case in MU-MIMO, supporting {7,9,11} for config-2 max with 2-symbol and 1-CW is necessary without modifying current port indication tables too much. 
Then, the main aim of {1,5}, {3,7} for config-1 is to support the case that UE is scheduled with DMRS ports orthogonalized by TD-OCC, which, however, can be already supported by agreed case {0,4} and {2,6}. Moreover, the case of 4 UEs are scheduled with 2 ports per UE could be also supported by agreed entries 20-23, i.e., {0,1}{2,3},{4,5},{6,7}, in table of Type 1 with max 2-symbol. Therefore, there is no need to support theses redundant cases. 
Regarding the entry of port 0 for SU-MIMO only, since this case is already supported by the case of port 0 with 1 CDM group without data in current port indication table, which can be used for both SU and MU based on gNB’s scheduling, there is no need to adding the special case. There is an agreement in RAN1#91 meeting that: 
Presence of co-scheduled downlink DMRS ports within the assigned downlink DMRS CDM group is not supported
So, in a CDM group the SU information should not be added.
Therefore, we have the following proposal
Proposal 8: For port indication tables,
· For config-1, not support the cases of {1,5}, {3,7}, and {0} for SU-MIMO only,
· For config-2, support the case of {7,9,11} with 2-symbol and 1 CW.

Issues on additional DMRS 
FFS the DMRS locations smaller than the current specified durations
In NR, the UE can be configured a number of additional DMRS for PDSCH or PUSCH by higher layer parameter. However, the specific location of additional DMRS for a given number is determined by the duration of PDSCH/PUSCH indicated by DCI. In this way, there is a possibility that the DMRS locations for PDSCH/PUSCH are smaller than the current specified durations. One straightforward way is to puncture the DMRS that is outside the PDSCH/PUSCH region, which, however, will highly increase UE’s complexity because it generates much more new DMRS patterns. In our view, there is no need to support such dynamic cases since the PDSCH/PUSCH duration may not to be changed greatly in most scenarios, for example, for very high speed scenario with three one-symbol additional DMRS.   
Proposal 9: In NR, the UE does not expect to be signalled PDSCH/PUSCH’s symbols to be less than the minimum value which has been specified for a given number of semi-statically configured additional DMRS.

UE-assisted additional DMRS configuration 
According to the current NR specification, a UE can be configured a number of additional DMRS for PDSCH or PUSCH by a higher layer parameter, where the specific number of additional DMRS is left to the gNB without UE’s assistance. It is, however, important to discuss and designate a means through which the UE can provide assisting information to the gNB since the UE has more accurate knowledge of the downlink channel, noise and interference and it is proper to determine parameters such as the front-loaded pattern and the number of additional DMRS for a UE based on feedback from the UE itself. Otherwise, configuration of the number of additional DMRS should be solely left to implementation, which may impose unnecessary complications to the implementation and may not yet provide satisfactory results.
In practice, the UE can estimate the channel and report information related to mobility such as the Doppler spread. Alternatively, the UE can request the number of additional DMRS directly based on its assessment of the channel quality, particularly the spread/coherence parameters. For example, a UE detecting a shorter coherence time than the time distance between DMRS locations can request to increase the number of additional DMRS or, in the opposite case, inform the gNB that the number of additional DMRS can be lowered. Based on the UE’s feedback, the gNB can then make a decision on exact configurations of DMRS pattern, time density, etc. for the UE.
Proposal 10: Support UE feedback to assist configuration of the number of additional DMRS in NR. 

[bookmark: OLE_LINK1]Re-ordering of CGS for DFT-s-OFDM
In #90bis and #91 meetings, the new sequences are adopted as the length-24, length-18 and length-12 base sequences for DFT-S-OFDM based PUSCH DMRS. In NR, base sequences with different lengths are divided into 30 groups. For the sequence length≥30, the Rel-14 LTE DMRS comb-2 ZC sequence design is reused. The new length-24, length-18 and length-12 sequences will be allocated into sequence groups with other lengths sequences. In order to reduce inter-cell interference, the cross-correlation of sequences with different lengths from different groups should be minimized. However, the current ordering hasn’t take it into account. Except for DFT-S-OFDM based PUSCH DMRS, the base sequences will apply to PUCCH and SRS too. More detailed discussions and simulation results can be found in our companion contribution [12].
Proposal 11: Re-ordering of length-24, length-18 and length-12 CGS for DFT-s-OFDM should be supported.

Considerations on DMRS for URLLC
For URLLC, reducing DMRS overhead is one way to enhance URLLC reliability. Considering that repetition would be applied on URLLC DL to achieve reliability requirement, if the repeated URLLC non-slot’s resource allocation is the same as the initial transmission, it is also possible to use the channel estimation results from the DMRS of initial transmission for the repeated URLLC non-slot transmission, where DMRS is not included in that non-slot. This would further reduce the RS overhead for URLLC non-slot, when repetition is applied. One example is illustrated in Figure 3. For a pre-configured time window, say, 0.5ms, the DMRS is only transmitted in the initial transmission. For the repeated transmissions within that time window, DMRS is no longer transmitted. All transmissions’ channel estimation is performed upon the first transmitted DMRS. It is also noted that similar DMRS sharing scheme can be performed on HARQ based transmission as well, as long as multiple HARQ transmissions are within the same time window, only the first transmission contains DMRS. The DMRS is used for channel estimation for all the rest transmissions within that time window.
[image: ]
Fig. 3  DL DMRS sharing for multiple URLLC transmissions
Observation 1: When repetition is applied for URLLC transmission, it is possible to further reduce URLLC RS overhead by DMRS sharing of the initial URLLC transmission and repeated URLLC transmission.
Proposal 12: The DMRS of a first DL URLLC transmission can be used by consequent DL URLLC transmission(s).

Conclusions
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]This contribution discusses the agreements are missing or not captured incorrectly in current TS version, and FFS issues that needs to be resolved. The following proposals are achieved. 
Proposal 1: Capture the agreements of UE assumption of different DMRS configurations of co-scheduled UEs in Section 5.1.6.2 in 38.214. Text proposal can be found in draft CR [4].
Proposal 2: Capture the agreements of DMRS port indication in Section 6.2.2 and add clarification of number of CDM groups in Section 5.1.6.2 in 38.214. Text proposal can be found in draft CR [4]. 
Proposal 3: Capture agreements of signaling of additional DMRS for PUSCH with frequency hopping in Section 6.2.2 of 38.214. 
Proposal 4: Capture agreements of PUSCH/DMRS EPRE in Section 4 of 38.214. Text proposal can be found in draft CR [5].  
Proposal 5: Support the additional DMRS location depends on 
· the last OFDM symbol used for PDSCH/PUSCH for mapping type A, and 
· the duration of the PDSCH/PUSCH transmission in symbols for mapping type B.
Detailed text proposal can be found in draft CR [6].
Proposal 6: Change the descriptions of DMRS for PDSCH/PUSCH before RRC Section 5.1.6.2 and Section 6.2.2 of 38.214 to align with the agreements in #91. Detailed text proposal can be found in draft CR [7]. 
Proposal 7: Change the order of antenna port mapping in Section 7.3.1.4 of 38.211 to align with the order of antenna ports in 38.212. The details are in the draft CR [8].
Proposal 8: For port indication tables,
· For config-1, not support the cases of {1,5}, {3,7}, and {0} for SU-MIMO only,
· For config-2, support the case of {7,9,11} with 2-symbol and 1 CW.
Proposal 9: In NR, the UE does not expect to be signalled PDSCH/PUSCH’s symbols to be less than the minimum value which has been specified for a given number of semi-statically configured additional DMRS.
Proposal 10: Support UE feedback to assist configuration of the number of additional DMRS in NR. 
Proposal 11: Re-ordering of length-24, length-18 and length-12 CGS for DFT-s-OFDM should be supported.
Proposal 12: The DMRS of a first DL URLLC transmission can be used by consequent DL URLLC transmission(s).
Observation 1: When repetition is applied for URLLC transmission, it is possible to further reduce URLLC RS overhead by DMRS sharing of the initial URLLC transmission and repeated URLLC transmission.
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