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1 Introduction

In the meeting RAN2#107bis, RAN2 captured problem descriptions and possible solutions for RACH capacity evaluation and procedures to address the problem of large propagation delays and large differential delays in NTN [1]. 
In this contribution, we will discuss some remaining issues on random access procedures.
2 Discussion

Feeder link delay
Delay information between a UE and a gNB helps to reduce the impact of the large delay and the large differential delay at initial access in NTN. 

UEs with location information could estimate the delay using location information of UEs and satellites. In addition, a common TA will be provided from a gNB for UEs without location information. The obtained delay information could be applied as a pre-compensation of the large delay when a UE sends a random access preamble.
Observation 1. The delay information between a UE and a gNB will help to reduce the impact of the large delay and the large differntial dealy. 
Delay between a UE and a gNB could be a different value depending on NTN reference scenarios [2].
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. UEs without location information could get the delay including the service link and the feeder link from the network but UEs with location information could not estimate the feeder link delay using the satellite location information. Without the knowing the feeder link delay, the initial access of a UE could not be successful and may interference with other UEs. 
Observation 2. Without the knowing the feeder link delay in the transparent satellite-based architecture, the initial access of a UE could not be successful and may interference with other UEs.
Proposal 1.
In case of the trasnparent satellite-based arhitecture, the feeder link delay used for the initial access procedures should be provided by a network for UEs with location information. 

If the feeder link is connected to the gateway via ISLs, then the feeder link delay could be greater than the service link delay. The satellite movement also affects the feeder link delay as the connection through ISLs changes [3]. The effect of changing the feeder link delay, that is broadcast, should be minimized.
Proposal 2.
The effect of changing the feeder link delay, that is broadcast, should be minimized.
Broadcasting various propagation delays 
During the initial access procedure, various propagation delays provided by a network are used. 

· For Msg1, the value of initial TA comes from a common delay including the feeder link delay for UEs without location information.
· When the transparent satellite-based architecture is applied, the feeder link delay should be broadcasted. UEs with location information will estimates the value of initial TA including the feeder link delay.
· A minimum delay could be applied for an offset to delay the start of the RAR window.
· For scheduling Msg3, the maximum delay will be used for UEs with location information
Observation 3. Propogation delays used for the initial access procedures should be provided by a network. 

These propagation delays should be provided by a network, which are utilized during the initial access procedure. How to provide the values efficiently and avoid frequent updates will be studied in the WI phase. 
Proposal 3.
The propoagation delays used for the initial access procedures could be broadcasted.  How to provide the values efficiently and avoid frequent updates will be studied in the WI phase.
Coexistence of UEs with location information and without location information
UEs with location information could estimate the propagation delay by itself. It helps to minimize the impact of large delay. UEs without location information could get a common delay from a network. This requires a large preamble receiving window and a large interval RO to enhance preamble detection because of the large differential delay. Eventually, the capacity of RACH will be degraded. 
There is a need for methods in which different types of UEs coexist in a cell. 

When a cell serves both UEs with/without location information, each RO resources should be configured separately. UEs could only access resources that are explicitly allowed to use it.
Observation 4. When a cell serves both types of UEs, each RACH resources should be configured separately. 
Assuming that the UEs using the satellite communication mainly have a location information, some of cells may not provide resources for the UE without location information. To prohibit the UE from accessing to a cell, it does not provide a common delay to prohibit access from the UE without location information. UEs without location information do not attempt an initial access in the cell that do not broadcasting a common delay. 
Observation 5. When a cell serves UEs with locatiion information, it does not provide a common delay.
Proposal 4.
A cell may serve both types of UEs at the same time with separate random access resources , or only UEs with location information. 
3 Conclusion

RAN2 is kindly asked to consider following observations and proposals:

Observation 1. The delay information between a UE and a gNB will help to reduce the impact of the large delay and the large differntial dealy. 

Observation 2. Without the knowing the feeder link delay in the transparent satellite-based architecture, the initial access of a UE could not be successful and may interference with other UEs.
Observation 3. Propogation delays used for the initial access procedures should be provided by a network. 

Observation 4. When a cell serves both types of UEs, each RACH resources should be configured separately. 
Observation 5. When a cell serves UEs with locatiion information, it does not provide a common delay.
Proposal 1.
In case of the trasnparent satellite-based arhitecture, the feeder link delay used for the initial access procedures should be provided by a network for UEs with location information. 

Proposal 2.
The effect of changing the feeder link delay, that is broadcast, should be minimized.

Proposal 3.
The propoagation delays used for the initial access procedures could be broadcasted.  How to provide the values efficiently and avoid frequent updates will be studied in the WI phase.
Proposal 4.
A cell may serve both types of UEs at the same time with separate random access resources , or only UEs with location information. 
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