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1. Introduction
In previous meeting, the potential NR impacts on random access procedure have been analysis with consideration on the characteristics of NTN communication, large cell coverage. In our company’s contribution, the enhancement with slight spec impacts on existing Rel-15 is proposed to ensure the performance of NTN system. In this contribution, the corresponding content is proposed to be captured in TR38.811, in which, the identified problem, principle of solution, etc., are listed for providing the guidance for further study.
1. Text proposal for approval
It is proposed to add the following texts to TR 38.811 “Study on NR to support Non-Terrestrial Networks”.
* * * Start of changes * * * * 
2. References
[X] R1-1804236, “Discussion on the NR impacts on random access for NTN”, ZTE.
* * * End of Changes * * * *

* * * Start of changes * * * * 
7.3 NR modifications to support the Non-Terrestrial Network deployment scenarios
7.3.x Impact on Initial TA during random access procedure
7.3.x.x Problem statement
According the existing principle for PRACH design, the CP length  is calculated as below for the maximum supportable cell radius:
,
Where D refers to propagation distance between the gNB and UE, which is approximated by cell radius for terrestrial network.  the speed of light and  represents the delay spread of fading channels and for terrestrial system, D for users at cell center is always assumed as zero. 
However, in a typical non-terrestrial network, the absolute propagation delay of every user is large due to the distance between high altitude base stations and users (on the ground or even on aircraft),  and the coverage range of a NTN cell can be as large as hundreds of kilometers as shown in Figure 1.
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[bookmark: _Ref506284456]Figure 1 Illustration of common distance of cell edge/center in NTN
In this case, if the CP length in NTN PRACH is still defined according to absolute propagation delay, the CP overhead would be unreasonably high, which will lead to a significant waste of random access resource [X]. 
7.3.x.x Identified potential NR impacts
To accommodate the issue related to the initial TA (time advance) during random access procedure and possible random access signal format design, potential enhancements with following spec enhancements can be considered:
1. To indicate the common TA for a given cell, enhancement on the content of existing system information is required to include the initial TA value from RAN1 perspective. 
2. [bookmark: _GoBack]To facilitate efficient utilization of random access resource, enhancement on PRACH signal design with symbol repetition and a corresponding detection window is required to be considered in NTN random access from RAN1 perspective. 
7.3.x.x Inputs for the general conclusion
According to the analysis, the enhancement with potential spec impacts on PRACH can be considered for ensuring the performance of NTN based on the framework of Rel-15. 
* * * End of Changes * * * *



2

image1.png




