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Introduction
[1] considers various potential key impact areas on NR to support NTN. Based on [1], propagation delay can be composed of common delay and differential delay as shown in Fig. 1. In addition, the following has been agreed on RAN2 # 105 [2].

Agreements:
1. The two principles, increasing the value range and applying a RTD compensation offset, and the joint usage of these two principles are used as a starting point for the discussion on how to adapt the user plane timers, impacted by the large RTD of NTN, for NTN. Which principle is applied is examined for each timer separately. Further principles are not excluded.
2. The ra-ResponseWindow should be modified to support NTN.
3. Introduce an offset for the start of the ra-ResponseWindow for NTN. The offset shall be configurable to accommodate different scenarios.
4. RAN2 will study if other than delaying the start of ra-ResponseWindow an extension of ra-ResponseWindow is needed to support NTN.

With these elements, we discuss further issues for more details.
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Fig 1. Common delay and differential delay according to UE location
Discussion
Common delay

The common delay parameter for the RTD compensation offset can be used to reduce the control overhead and reduce the power of UE with the response window adjustment. Because there are various cell patterns such as GEO and LEO with earth-fixed and moving beams, it is necessary to define the common delay parameter. For this, following points need to be discussed in order to utilize the common delay.
How to construct the corresponding parameters should be considered when transmitting the common delay parameter to the system information. It is necessary to discuss whether the parameters for the common delay are transmitted with satellite ephemeris information or separately. In the case of using the common delay information at the initial access, it is necessary to discuss at what step to apply. For example, it is necessary to discuss whether the UE should preliminarily apply the common delay to adjust the RACH transmission time. Implicitly applying a common delay to the timing advance value transmitted to the UE can reduce the control overhead.  
Depending on the cell pattern, such as earth-fixed or moving beams, the actual common delay value can be changed over time. Changing the common delay value through the system information from time to time may have an effect of increasing the control overhead with outdated situation. The common delay value can be set to a fixed value according to the satellite type, and the changed part can be reflected through TA update.

Proposal 1:	Fixed common delay values according to satellite types can be applied regardless of actual common delay values due to cell pattern change with time.

Differential delay

The differential delay between nadir and EOC paths can be 16ms for GEO [1]. In order to distinguish the RACH preambles transmitted from multiple UEs to the gNB, the differential delay should be considered. 
A new preamble format is needed if the CP of the RACH preamble is increased the differential delay to reduce the effect of differential delay. In order to cover the differential delay with the CP of the RACH, the overhead of the preamble is relatively large as the subcarrier spacing becomes larger.
In addition, the cell radius can be considered in order to reduce the differential delay. Since the cell radius is proportional to the differential delay, the differential delay can be adjusted by setting a zone for the RACH to be simultaneously transmitted. If the transmission time of the uplink is adjusted by dividing multiple zones in a cell, the average latency of the UE can also be reduced. For this, it is necessary to study how to set the cell zone and RACH occasion. For example, RSRP may not be suitable for cell zone identification because the difference in RSRP between zones may not be large.

Proposal 2:	The range of differential delays for evaluation should be set with the method to reduce the maximum differential delay. In addition, evaluation on new RACH format is needed. 

Conclusions
In this contribution, we present our considerations for propagation delay in NTN scenarios.  Based on the discussion, we make the following proposal.
Proposal 1:	Fixed common delay values according to satellite types can be applied regardless of actual common delay values due to cell pattern change with time.
Proposal 2:	The range of differential delays for evaluation should be set with the method to reduce the maximum differential delay. In addition, evaluation on new RACH format is needed. 
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