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Introduction
In this contribution, we discuss minor corrections related to DMRS. In [2], the remaining issues on DMRS can be found. In addition, there may be a few other essential corrections needed.  
Issue 1: Configured DMRS scrambling
Some clarification is necessary for the case configured DMRS scrambling seed has been configured to the UE. Since for CP-OFDM, the 1 bit that switched the seed is present only in DCI format 1_1 and 0_1 respectively, the configured higher layer parameter should only be applicable when using these DCI formats.  

[bookmark: _Toc510776393]For DL DMRS, the configured higher-layer parameter DL-DMRS-Scrambling-ID applies only when PDSCH is scheduled using DCI format 1_1. Otherwise the cell ID is used as the seed. 
[bookmark: _Toc510776394]For UL DMRS, the configured higher-layer parameter UL-DMRS-Scrambling-ID applies only when PUSCH is scheduled using DCI format 0_1 and PUSCH is not a MSG3. Otherwise the cell ID is used as the seed. 
[bookmark: _Toc510776395]For UL DMRS, the configured higher-layer parameter nPUSCH-Identity-Transform-precoding applies only when PUSCH is scheduled using DCI format 0_1 and PUSCH is not a MSG3. Otherwise the cell ID is used as the seed. 
The corresponding TP for TS 38.214 can be found in [2]. 
[bookmark: _Toc510776396]For UL DMRS with PUSCH-tp=Enabled, DCI format 0_1 should carry 0 bit for DMRS sequence initialization as there is only a single configured seed.

Issue 2: PUSCH hopping
A small issue related to PUSCH hopping, it needs to be clear that the duration in Table 6.4.1.1.3-6 is per hop.
<<<< Text proposal for section 6.4.1.1.3 in TS 38.211 <<<<
 

Table 6.4.1.1.3-6: PUSCH DM-RS positions  for single-symbol DM-RS and frequency hopping enabled.
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Issue 3: DMRS locations for PDSCH/PUSCH smaller than the minimum specified
In table Table 6.4.1.1.3-3 and Table 7.4.1.1.2-3, there are brackets around duration 8 for PDSCH type A. The concern brought forward by one company in RAN1#92 was that the DMRS would in this case be in the last symbol (symbol index 7) of the PDSCH duration and the UE would then have less time to perform transport block decoding as it has to perform channel estimation before decoding of the least symbols in the PDSCH duration can begin. 
However, it should be noted that the same condition occurs in case of 10 and 12 symbol duration, in which case the DMRS is in the last OFDM symbol of the duration. These are already agreed, and these actually gives even shorter time for HARQ-ACK computation compared to the bracketed case with duration 8. Hence, there should be no issue to also support also the duration 8 case.
[bookmark: _Toc510776397]Remove the brackets for duration 8 in Table 6.4.1.1.3-3 and Table 7.4.1.1.2-3 for PDSCH/PUSCH mapping Type A and for duration 5 for PDSCH mapping Type B in Table 6.4.1.1.3-3 

Issue 4: High PAPR
The layer-mapping of single-symbol DM-RS for up to 4 ports PDSCH/PUSCH is illustrated in Figure 1 from which we observe that the DM-RS sequences in one CDM group are copied into the other CDM group. Such mapping may have CM/PAPR issues when DM-RS ports from different CDM groups are spatially multiplexed such that ports are sharing same PA’s. Examples of precoders where this can occur are
2-TX: ,  
4-TX: , , ,  , 
 , ,  , .
In DCI, the 2-port antenna port combination {0,2} can be signalled for both type 1 and type 2 (TS 38.212) which implies FDM between the two transmitted antenna ports. It can be observed for this case a significantly higher CM/PAPR for symbols carrying DM-RS in comparisons to symbols carrying PDSCH/PUSCH when these ports are used together with above precoders. We recall that robustness against highly frequency-selective radio channels was one reasoning for FDM multiplexing DM-RS ports from different CDM groups. Hence, it is important to ensure that antenna port selections that utilize FDM of DM-RS ports is useful in practice.
The CM/PAPR issue due to the DM-RS mapping in Figure 1 can however be resolved by making an agreement to introduce the resource-specific DM-RS mapping as discussed in [3] or in this particular case by considering the FDM port combinations but associated with an alternative OCC, e.g. {0,3} instead of {0,2}. 
Figure 2 shows the CCDF of the power-to-average power ratio for the DM-RS mapping in Figure 1 when using port 0 and 2 in conjunction with any of the above precoders for an allocation of 50 RBs. This CCDF is compared to corresponding CCDFs when using port 0 and 3 with any of the above precoders. Evidently, by using the port combination {0,3} instead of {0,2} the PAPR issue for 2-layer transmissions with above precoders can be resolved and still supporting FDM of DM-RS ports.
[bookmark: _Toc510776398]Add the rank 2 scheduling with DM-RS port combinations {0,3} in UL and {1000,1003} in DL in the antenna port mapping tables for DCI format 0_1 and 1_1 respectively. 

[image: ]
[bookmark: _Ref510457426]Figure 1. Single-symbol DM-RS resource mapping for up to 4-layer transmissions. 

[image: ]
[bookmark: _Ref510459949]Figure 2. PAPR comparisons of rank-2 transmissions with the FDM port pairs {0,2} and {0,3} depicted in Figure 1 when using precoders that map layers on a common set of transmit antennas. The PAPR of CP-OFDM (i.e. a waveform with approximately Rayleigh distributed amplitude) is shown for comparisons.

Conclusion
These proposals are made in addition to the TP in Section 3 in this contribution.
Proposal 1	For DL DMRS, the configured higher-layer parameter DL-DMRS-Scrambling-ID applies only when PDSCH is scheduled using DCI format 1_1. Otherwise the cell ID is used as the seed.
Proposal 2	For UL DMRS, the configured higher-layer parameter UL-DMRS-Scrambling-ID applies only when PUSCH is scheduled using DCI format 0_1 and PUSCH is not a MSG3. Otherwise the cell ID is used as the seed.
Proposal 3	For UL DMRS, the configured higher-layer parameter nPUSCH-Identity-Transform-precoding applies only when PUSCH is scheduled using DCI format 0_1 and PUSCH is not a MSG3. Otherwise the cell ID is used as the seed.
Proposal 4	For UL DMRS with PUSCH-tp=Enabled, DCI format 0_1 should carry 0 bit for DMRS sequence initialization as there is only a single configured seed.
Proposal 5	Remove the brackets for duration 8 in Table 6.4.1.1.3-3 and Table 7.4.1.1.2-3 for PDSCH/PUSCH mapping Type A and for duration 5 for PDSCH mapping Type B in Table 6.4.1.1.3-3
Proposal 6	Add the rank 2 scheduling with DM-RS port combinations {0,3} in UL and {1000,1003} in DL in the antenna port mapping tables for DCI format 0_1 and 1_1 respectively.
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