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1. Introduction
 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

Also, in RAN1#103-e meeting, following agreement on polarization mode signaling was made as captured below:
Agreement:
Indication of polarization information for DL and UL by the network is supported. 
· FFS: Signaling details


In this contribution, we discuss on other aspects including PRACH, polarization signaling and BWP operation in NTN.

2. Discussion  
Enhancement on PRACH
In general, GNSS-equipped UE can obtain its location and reference time through GNSS. In this case, existing Rel-15 PRACH formats and preamble sequences can be reused. However, if GNSS-equipped UE is in a particular situations (e.g., indoor, underground, etc.), it may be hard to obtain the accurate location and the reference time because the accuracy of the GNSS may be reduced. In this situation, existing Rel-15 PRACH formats and preamble sequences cannot be reused. Therefore, following four options can be considered for the enhanced PRACH formats and/or preamble sequences in TR38.821 [2].
· 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, it is necessary to discuss further 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 minimum impact on specification 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.

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 with 90° phase difference as shown in Figure 1. Depending on phase difference, rotating 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. 
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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 applying polarization domain in addition to frequency domain, network can be more flexible on configuring resources, and therefore it is expected to achieve higher spectral efficiency or higher network throughput. So, signaling of polarization mode (RHCP, LHCP) at satellite is beneficial, and it can be broadcasted via SIB. In RAN1#102-e meeting, it was agreed to support one-beam per cell and multiple-beam per cell as existing NR specification does. Since the cell size of NTN is much larger than that of TN, multiple beam per cell can be typically considered in NTN where each beam can be associated with either LHCP or RHCP based on the pre-defined rule, e.g., even/odd SSB is associated with LHCP/RHCP, respectively, or first half of SSBs are associated with LHCP and the others are associated with RHCP. 
Proposal 2. Indication of polarization mode (RHCP, LHCP) can be broadcasted via SIB where each polarization can be associated with SSB/RS indices based on pre-defined rule. 

BWP operation in NTN 
In NR, BWP switching is based on the DCI, MAC-CE or inactivity timer (bwp-InactivityTimer). For example of timer based operation as shown in Figure 2, when UE receives PDCCH scheduling DL or UL, the inactivity timer (re)starts. If there is no additional scheduling command before the expiration of timer, UE will perform BWP switching to initial BWP or default BWP. This is the way to resolve ambiguity when gNB and UE have different understanding on BWP switching. If a UE misses PDCCH carrying BWP switching indication, gNB can notice this situation at least after round-trip time + T_timer from the time of a PDCCH transmission. Thus, as RTT increase, this issue becomes non-negligible. 
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Figure 2. Illustration of timer based BWP switching

In NTN, the maximum RTT can be up to 21ms, 42ms and 542ms for LEO-600km, LEO-1200km and GEO, respectively. Hence, the careful BWP switching needs to be considered in order not to waste scheduling resources. To this end, potential enhancements on BWP switching can consider at least the following aspects: 
· Enhancement on bwp-InactivityTimer including value range extension and (re)start timing. 
· PDSCH and PUSCH transmission after ACK transmission of BWP switching command.
Proposal 3. For NTN, potential enhancement on BWP switching can consider at least following aspects:
· Enhancement on bwp-InactivityTimer including value range extension and (re)start timing, 
· PDSCH transmission after transmission of ACK for BWP switching command.

3. Conclusion
In this contribution, we discussed on the enhancement on PRACH, polarization signaling, and BWP operation in NTN. Based on the above discussion, we have following observations and proposals:
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. Indication of polarization mode (RHCP, LHCP) can be broadcasted via SIB where each polarization can be associated with SSB/RS indices based on pre-defined rule. 
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· Enhancement on bwp-InactivityTimer including value range extension and (re)start timing, 
· PDSCH transmission after transmission of ACK for BWP switching command.
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