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1 Introduction

In the meeting RAN2#107, RAN2 had made e-mail discussions for RACH capacity evaluation and procedures to evaluate the effects of larger beam size and differential delay [1]: 

· [107#60][NR/NTN ] RACH capacity evaluation and procedures (ZTE )


Intended outcome:  TP on RACH capacity and procedure evaluation taking into account the new assumption 

Deadline: 2019-10-10 

During the email discussion, it has been discussed to provide a common TA as one of the solutions for timing advance and RAR window size to reduce system impact from large delay. Common TA will be determined by function of delay between a UE and a gNB. 
In this contribution, we will define a common delay considering various NTN scenarios and UE types.
2 Discussion
In the meeting RAN2#107, it was agreed to expand the maximum beam size of GEO and LEO to 3,500 km and 1,000 km. Hence, the maximum differential delay was also updated to 10.3ms for GEO and 3.8ms for LEO [2]. The larger delay will have bigger impact on the size of the preamble, the time advance value, and the size of the RAR window upon initial access, which can affect the performance of the entire system.
In the email discussion [1], a common TA has been discussed as one solution to reduce the impact of a large delay on timing advance and RAR window size for the UE without location information. Also, broadcasting common TA will help to compensate for the large value of TA and to shorten the design of the random access preamble. The common TA that is part of TA will be determined by a function of delay between UE and gNB. 
Observation 1. The common delay between a UE and a gNB will help to compensate for the large TA, long random access preamble and large RAR window size for the UE without location information upon initial access.

 The value of delay between UE and gNB may not be the same value depending on NTN reference scenarios. For regenerative satellite-based architecture, the delay between a UE and a gNB could be determined from the service link delay. In the case of transparent satellite-based architecture, it comes from the sum of the service link delay and the feeder link delay. Moreover, the feeder link could be connected directly or via ISL to the gateway. The satellite movement and connections using ISLs will have impact on the feeder link delay. Possible scenarios for the feeder link switch has been discussed in [3]. Considering that a transparent satellite is switching from GW1 to GW2, the feeder link can be changed with the same service link. If the feeder link is connected via ISLs, the change of delay will be large.
Observation 2. For the transparent scenarios, the common delay between a UE and a gNB additionally includes the feeder link delay compared to the regenerative scenarios.If the feeder link is connected via ISLs, the change of delay will be large.
Assuming that the common delay is the function of delay between a UE and a gNB, the UE without location information could use the broadcasted delay from a gNB. For the transparent satellite-based architecture, it will include both the service link and the feeder link delay. However, the UE with location information could not derive the feeder link delay in the same situation. Then the difference of the two TA will be large and it will affect the initial access procedures. The key issue is to include the feeder link delay in broadcast information. The distance between the two will keep changing because of the satellite movement. Then the difference between the two TAs will be large and will affect the initial access procedures. 
Another way is to define a common delay as a service link delay for any case of scenarios. UEs with or without location information need not to consider the feeder link delay. Instead, the handling of it should be left to the satellite gateway. 
Observation 3. The UE using the satellite ephemeris inforamtion could not derive the feeder link delay in transparent satellite-based architecture.
Proposal 1.
The common delay between a UE and a gNB/a DU includes the service link delay only. The feeder link delay handling is up to the satellite gateway.
3 Conclusion

RAN2 is kindly asked to consider following observations and proposals:
Observation 1. The common delay between a UE and a gNB will help to compensate for the large TA, long random access preamble and large RAR window size for the UE without location information upon initial access.

Observation 2. For the transparent scenarios, the common delay between a UE and a gNB additionally includes the feeder link delay compared to the regenerative scenarios.If the feeder link is connected via ISLs, the change of delay will be large.
Observation 3. The UE using the satellite ephemeris inforamtion could not derive the feeder link delay in transparent satellite-based architecture.
Proposal 1.
The common delay between a UE and a gNB/a DU includes the service link delay only. The feeder link delay handling is up to the satellite gateway.
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