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1. Introduction
[bookmark: _GoBack] In the WID [1], the following topics are listed for further discussion and specifying if beneficial and needed. 
· Enhancement on the PRACH sequence and/or format and extension of the ra-ResponseWindow duration (in the case of UE with GNSS capability but without pre-compensation of timing and frequency offset capabilities) [RAN1/2].
· Feeder link switch [RAN2,RAN1]
· Beam management and Bandwidth Parts (BWP) operation for NTN with frequency reuse [RAN1/2]
· Including signalling of polarization mode

  In this contribution, we discuss on the enhancement on PRACH, CSI and polarization signaling in NTN.

2. Discussion  
Enhancement on PRACH
According to TR38.821[2], it said that with assumption on pre-compensation of timing and frequency offset (e.g., if UE knowledge of geo-location of the UE at the requisite level of accuracy is available) at UE side for UL transmission, existing Rel-15 PRACH formats and preamble sequences can be reused. However, in case of UE with GNSS capability but without pre-compensation of timing and frequency offset capabilities, following four options can be considered for the enhanced PRACH formats and/or preamble sequences.
· Option 1: A single Zadoff-Chu sequence based on larger SCS, repetition number.
· Option 2: A solution based on multiple Zadoff-Chu sequences with different roots.
· Option 3: Gold/m-sequence as preamble sequence with additional process, e.g., modulation and transform precoding.
· Option 4: A single Zadoff-Chu sequence with combination of scrambling sequence.

Regarding this issue, we think that further discussion could be necessary in Rel-17 NTN WI phase. If it is agreed that the enhanced PRACH formats and/or preamble sequences are necessary, and if one of the above options should be supported, the Option 1 is preferred over other options due to the lowest specification impact considering the limited time budget in Rel-17 NTN.
Proposal 1. If enhanced PRACH formats and/or preamble sequences are necessary and supported in Rel-17 NTN, the option with simple modification, such as a single Zadoff-Chu sequence based on larger SCS and repetition number, is preferred.

Enhancement on CSI
[bookmark: _Hlk21095359]In this sub-section, we discuss on the CSI enhancement for NTN. In NTN, due to large RTT delay, the CSI aging problem can be more severe than terrestrial networks. To alleviate this issue, predication based CSI or averaging based CSI enhancement is discussed during the study item phase. In our view, both methods can be done by implementation at UE side and/or gNB side, so there will be no big specification impact. Another issue is how to properly determine MCS level when HARQ feedback is disabled. Without HARQ feedback, in order to determine the proper MCS level, gNB may rely on the RLC feedback which requires additional delay. To this end, we may consider PDSCH decoding results or decoding probability as new CSI contents. For example, UE may report its PDSCH decoding results using bit-map for a certain period configured by gNB. With this information, gNB can be set a proper MCS level, repetition factor and so on. 
Proposal 2. Consider PDSCH decoding results or probability as new CSI contents. 

Polarization mode signaling 
In this sub-section, we discuss on the polarization mode signalling. Circular polarization can be consists of two perpendicular electromagnetic plane waves of equal amplitude and 90° phase difference as shown in Figure 1. Depending on phase difference, rotation direction can be determined (e.g. LHCP or RHCP). Compared to linear polarization, circular polarization can provide more robustness in signal degradation caused by atmospheric condition, and thus can provide higher link reliability. 

[image: ]
Figure 1. Linear polarization vs circular polarization
Inter-cell interference mitigation is important issue not only for NTN but also for TN. This interference mitigation can be achieved by configuring different polarization from neighboring cells. By adding polarization domain in addition to frequency domain, network can be more flexible for configuring resources, and therefore larger spectral efficiency can be expected. So, we think polarization signaling is beneficial for NTN, and need further discussion on signaling details and applicability of polarization mode including sequence initialization, RACH and etc.
Observation 1. Polarization signaling is beneficial for increasing spectral efficiency. 

3. Conclusion
In this contribution, we discussed on the enhancement on PRACH, CSI and polarization signaling in NTN. Based on the above discussion, we have following observations and proposals:
Observation 1. Polarization signaling is beneficial for increasing spectral efficiency. 
Proposal 1. If enhanced PRACH formats and/or preamble sequences are necessary and supported in Rel-17 NTN, the option with simple modification, such as a single Zadoff-Chu sequence based on larger SCS and repetition number, is preferred.
Proposal 2. Consider PDSCH decoding results or probability as new CSI contents. 
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