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Introduction
The DMRS mapping to physical resources for PDSCH is as follows [1].

	7.4.1.1.2. Mapping to physical resources [1]
The UE shall assume the PDSCH DM-RS being mapped to physical resources according to configuration type 1 or configuration type 2 as given by the higher-layer parameter DL-DMRS-config-type.



The UE shall assume the sequence  is scaled by a factor  to conform with the transmission power specified in [TS38.213] and mapped to resource elements  according to






where , , , and  are given by Tables 7.4.1.1.2-1 and 7.4.1.1.2-2 and the following conditions are fulfilled:
-	the resource elements are within the common resource blocks allocated for PDSCH transmission

The reference point for  is 
-	for PDSCH transmission carrying RMSI, subcarrier 0 of the lowest-numbered common resource block in the CORESET configured by the PBCH
-	otherwise, subcarrier 0 in common resource block 0 


The reference point for  and the position  of the first DM-RS symbol depends on the mapping type:
-	for PDSCH mapping type A: 

-	 is defined relative to the start of the slot


-	if the higher-layer parameter DL-DMRS-typeA-pos equals 3 and  otherwise
-	for PDSCH mapping type B: 

-	 is defined relative to the start of the scheduled PDSCH resources

-	 

The position(s) of the DM-RS symbols is given by  and signaled duration between the first OFDM symbol of the slot and the last OFDM symbol scheduled PDSCH resources in the slot for PDSCH mapping type A, or the signaled duration of scheduled PDSCH resources for PDSCH mapping type B, according to Tables 7.4.1.1.2-3 and 7.4.1.1.2-4. The case DL-DMRS-add-pos equal to 3 is only supported when DL-DMRS-typeA-pos is equal to 2.  



Based on the above description, we discuss further issues on DM-RS mapping considering high speed train(HST) scenario in this contribution.
Discussion
DM-RS mapping to physical resources in HST scenario


There are two types(configuration type 1 and 2) of DMRS for data demodulation. In addition, additional DM-RS symbols for PDSCH mapping type A and B are designed for high speed, etc. The location() of the first DM-RS symbol depends on the high-layer parameter DL-DMRS-typeA-pos in PDSCH mapping type A. Figure 1 shows an example of DM-RS design for configuration type 1 and  with one additional DM-RS symbol. 

[image: ]
Figure 1 DM-RS example

On the other hands there are two scenarios for HST [4][5]. One is that TRP is directly linked with UE in below 6GHz and the other is that TRP is linked with UE by the relay node in above 6GHz. In the HST scenarios the LOS channel can be dominated. Especially, CDL/TDL-D and CDL/TDL-E for LOS channel models are taken into account for simulation evaluation parameters in above 6GHz environment.  
When DM-RS mapping is applied for HST scenarios, the Doppler effect for high speed may be ignored by using addition DM-RS symbols. In the case of LOS channels, however, there may be unnecessary DM-RS for spectral efficiency. In other words, the low DM-RS density in the frequency domain can be considered. 

Proposal 1: DM-RS mapping with low density in the frequency domain should be considered in HST scenario.

For this following items may be discussed.
· Configuration type
· Various methods can be designed for low DM-RS density in the frequency domain. If new DM-RS design is generated, the additional configuration type may be required. 
· RRC parameter
· DM-RS mapping in configuration type 1 and 2 can be extended to multiple RBs. In this case the high-layer parameter for subcarrier interval between DM-RS elements may be considered. 
· PRB bundling
· [bookmark: _GoBack]When same precoding is applied to DM-RS and data, the mapping of multiple RBs for low density DM-RS should take into account PRB bundling size [2][3]. 

Conclusions
In this contribution, we present our considerations on DM-RS mapping in high speed train scenario.  Based on the discussion, we make the following proposal.
Proposal 1: DM-RS mapping with low density in the frequency domain should be considered in HST scenario.
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