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1. Introduction
Following the NTN SI, TR 38.821 stated:
Problem Statement
If there are both UEs that have GNSS and non-GNSS capabilities and given that the random access scheme for these might be different, then it should be possible for the network to separate the resources and control access to the network given that the random access procedures and the resource may look very different. 
Possible Solution
One possible solution is for the network to be able to configure separate resources and differentiate these based on GNSS capabilities.
During RAN2 #111-e meeting, an assumption from the WID was confirmed:
	In Rel-17, only UEs with GNSS capabilities are supported
Note: The support of UEs without GNSS capability are not precluded in subsequent releases.


Additionally, it was agreed via email discussion [1] that preamble ambiguity would not be an issue if UE-specific RTD is compensated and:
Additionally, the following comments were noted:
- With UE specific TA, all UEs target the same RA occasion. Inaccuracy can be handled by existing PRACH formats.
- Can be solved by network implementation
- Should discuss case where UEs without pre-compensation
Furthermore, it was agreed in RAN2 #112-e:
RAN2 working assumption (for RRC idle. FFS for Inactive/Connected): Rel-17 UE with pre-compensation capability obtains UE specific UE-gNB RTT based on its GNSS in LEO/GEO. FFS how this is calculated and what/if anything needs to be broadcasted for the different pre-compensation methods (e.g. common TA) to help the UE to obtain the full UE-gNB RTT.

In this contribution, we discuss UEs without accurate UE specific TA pre-compensation and how to achieve resource separation.
 2. Discussion
In the WID, UEs are assumed to have GNSS capabilities. However, in certain conditions, a UE may be able to be in Line of Sight with an NTN gNB above it but unable to detect signal from other satellites for triangulation, for instance because of the canyon effect. This would result in an inability for a UE to get its positioning despite having GNSS capabilities. In this situation, the UE may not be able to apply a sufficient UE-specific pre-compensation.
Observation 1: UEs with GNSS capabilities may not have accurate positioning information.
Future releases may consider UEs with less strict pre-compensation capabilities, e.g. NB-IoT for Release 18. Designing a system that can later accommodate such users, while focusing on UEs with GNSS capabilities for now, will prove beneficial in the long term.
[bookmark: _Hlk61386096]Observation 2: UEs without GNSS capabilities may be introduced in the future and already having a mechanism to enable NR over NTN for UEs without accurate positioning information can be beneficial.
As pointed out during the TR, UEs with different TA pre-compensation capabilities will need different RACH resources. Overall, the main difference between UEs with different TA pre-compensation capabilities is that they have different UL TA misalignment with regards to the gNB. In NTN cells, it could be that the preamble sent by some UEs would be received outside of the preamble receive window, even with the longest legacy preamble format, which would cause preamble ambiguity. If that is determined to be the case, RAN1 would introduce a new (presumably longer) preamble format to be able to serve these UEs.
Preamble receive windows are determined by the preamble format with Cyclic Prefix and Guard Time. In legacy TN cells, this is used to determine cell radius. For NTN cells with very large cells, UEs with accurate TA pre-compensation (typically with GNSS capabilities) can use shorter preamble formats (e.g. Preamble format 1) while UEs with little or no UE specific TA pre-compensation capabilities will need to use another (longer) preamble format.
Observation 3: UEs with TA pre-compensation capability and UEs without TA pre-compensation capability have different preamble format requirements.
However, legacy NR can use RACH resource partitioning but PRACH configurations only allow one preamble format, as described in TS 38.331 and TS 38.321. Thus, the gNB needs to allocate RA resources with the longest preamble format so that all UEs can have access to RA resources.
Observation 4: Legacy NR does not allow multiple preamble formats in a cell.
This means that UEs with accurate TA pre-compensation capabilities such as UEs with accurate GNSS positioning would need to use longer less efficient RA resources so that UEs without accurate TA pre-compensation will be able to access the cell. This represents an inefficient use of precious RA resources, which will have a strong impact on load capacity (as shown in supported UE density in the TR) and may ultimately lead to congestion. Therefore, we propose to allow RACH resources with different preamble formats to serve these different UEs while saving resources and ensuring sufficient supported UE density in large NTN cells.
Proposal : RAN2 to introduce two preamble formats in a cell for RACH resource partitioning between UEs with pre-compensation capability and UEs without pre-compensation capability. 
3. Conclusion
In this contribution, we observed and proposed the following:
Observation 1: UEs with GNSS capabilities may not have accurate positioning information.
Observation 2: UEs without GNSS capabilities may be introduced in the future and already having a mechanism to enable NR over NTN for UEs without accurate positioning information can be beneficial.
Observation 3: UEs with TA pre-compensation capability and UEs without TA pre-compensation capability have different preamble format requirements.
Observation 4: Legacy NR does not allow multiple preamble formats in a cell.
Proposal : RAN2 to introduce two preamble formats in a cell for RACH resource partitioning between UEs with pre-compensation capability and UEs without pre-compensation capability. 
