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1 Introduction
In previous meetings, RACH procedure in NTN has been discussed and after RAN2#106, an email discussion was left to make a way forward for RACH [1]. During the email discussion, random access was divided into two parts: with UE location information and without UE location information.

In this contribution, we will investigate how to configure RACH resource in NTN to prevent RACH capacity from sharp decline.
2 Discussion
2.1 RACH resource configuration

In non-terrestrial network, for UE without location information, the solution to avoid preamble reception ambiguity by configuring the time interval between two consecutive RO as a larger value than the maximum delay difference within the cell will decrease the RACH capacity, as indicated in [1]. 
For UE with location information, however, there is no limitation on the interval between two consecutive ROs and there is no need for preamble division or other special handling. Therefore legacy RACH configuration can be reused and the RACH capacity will not be decreased for UE with location information. 
Observation: For UE without location information, “proper RACH configuration” will decrease the RACH capacity. While for UE with location information, legacy RACH configuration can be reused which will not decrease the RACH capacity.
Therefore RACH resource can be configured separately for UE with and without location information. In this way, UE without location information can be kept from the preamble reception ambiguity issue. And UE with location information can be kept from the RACH capacity decline issue.
Proposal 1: RACH resource shall be configured separately for UE with and without location information.
2.2 RACH resource utilization
As mentioned in the above section, two sets of RACH resource can be configured to support UE access in NTN. One set which is sparsely configured is for UE without location information and another set which is legacy RACH resource is for UE with location information. 
For UE without location information, it can only choose “sparse RACH resource”. For UE with location information, both sets of resource can be used. However, UE with location information should prioritise legacy RACH resource over sparse RACH resource to avoid affecting UE without location information. 
UE with location information can use sparse RACH resource only when legacy RACH resource is not configured or RACH failed using legacy RACH resource due to the problem of location information. 
Proposal 2: UE with location information should prioritise legacy RACH resource over sparse RACH resource. 

Proposal 3: UE with location information can use sparse RACH resource only when legacy RACH resource is not configured or RACH failed using legacy RACH resource. 
Proposal 4: Adopt the text proposal in the annex.
3 Conclusions
The paper discussed and made the following proposals:
Observation: For UE without location information, “proper RACH configuration” will decrease the RACH capacity. While for UE with location information, legacy RACH configuration can be reused which will not decrease the RACH capacity.

Proposal 1: RACH resource shall be configured separately for UE with and without location information.
Proposal 2: UE with location information should prioritise legacy RACH resource over sparse RACH resource. 

Proposal 3: UE with location information can use sparse RACH resource only when legacy RACH resource is not configured or RACH failed using legacy RACH resource. 
Proposal 4: Adopt the text proposal in the annex.
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5 Text proposal
7.2 User plane enhancements 

7.2.1 MAC

7.2.1.x Random Access
***** Text Omitted*****
7.2.1.x.5 Random access resource configuration and utilization
Random access resource is configured separately for UE with and without location information. For UE without location information, “sparse RACH configuration” should be configure as indicated in the sub clause 7.2.1.x.2. For UE with location information, legacy RACH configuration with no special handing can be reused.
For UE without location information, it can only choose “sparse RACH resource”. For UE with location information, both sets of resource can be used. However, UE with location information should prioritise legacy RACH resource over sparse RACH resource to avoid affecting UE without location information. And UE with location information can use sparse RACH resource only when legacy RACH resource is not configured or RACH failed using legacy RACH resource due to the problem of location information.
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