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Introduction
[1] considers various potential key impact areas on NR to support NTN. With these elements, we discuss further issues for more details.

Discussion
DM-RS mapping to physical resources 
The DMRS mapping to physical resources for PDSCH is as follows [2].

	7.4.1.1.2. Mapping to physical resources [2]
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 [5, 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 



When DM-RS mapping is applied for NTN scenarios, the Doppler effect for high speed may be ignored by using additional DM-RS symbols. In the case of LOS channels for HST and GEO etc., however, the overhead of DM-RS may be not ignored. 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 can be considered in NTN scenarios.

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
· When same precoding is applied to DM-RS and data, the mapping of multiple RBs for low density of DM-RS should take into account PRB bundling size. 

Other issues
As mentioned in 2.1, the frequency selective property of NTN channels may be impacted to CSI-RS design. CSI-RS with low density for some number of ports is supported. In addition, the low density design for the other number of ports may be required. 

MIMO schemes for NTN scenarios may be considered. Open loop and semi-open loop schemes as well as closed-loop MIMO schemes can be evaluated for NTN scenarios with high Doppler and long delay. The evaluation results may lead to new feedback procedure. 

The HARQ timing issue is taken into account due to long propagation delay. In addition, the HARQ procedure for mMTC in NTN scenarios can be considered. For example, the repetition scheme with HARQ can be applied for power reduction and reliability.

Beam management may be required for control of multiple or moving beams. In this case, timing issues of beam management procedure can be reviewed in accordance with long delay. In addition, beam management for predictable paths, e.g. implicit TCI update, can be taken into account.

Proposal 2:  More discussion on the following issues can be required for NTN scenarios. 
· CSI-RS design with low density, MIMO schemes with OL and semi-OL, HARQ procedure for mMTC, beam management procedure with timing requirement
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Conclusions
In this contribution, we present our considerations in NTN scenarios.  Based on the discussion, we make the following proposal.
Proposal 1: DM-RS mapping with low density in the frequency domain can be considered in NTN scenarios.
Proposal 2:  More discussion on the following issues can be required for NTN scenarios. 
· CSI-RS design with low density, MIMO schemes with OL and semi-OL, HARQ procedure for mMTC, beam management procedure with timing requirement
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