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Introduction
In RAN2#111e [1] and RAN2#112e [2], the following RACH related agreements were made: 
	Both 2-step and 4-step RACH are supported in Rel-17 NTN. FFS enhancements to RACH to accommodate the NTN environment.
If the UE-gNB RTT is pre-compensated, preamble ambiguity is not an issue in Rel-17 NTN (i.e. no enhancements are necessary). FFS how and by whom the possibly multiple components of UE-gNB RTT are pre-compensated
From RAN2 perspective, for UE with UE-specific pre-compensation as a baseline it is up to gNB implementation to ensure sufficient time on UE side for the Msg3 transmission.


With the following aspects listed as FFS:
· Report UE-calculated TA in e.g. msg3/msg5/msgA
· Enhancements to RSRP-based selection mechanism of 2-step vs. 4-step RACH
This contribution discusses the above FFS topics, including where a UE should report it’s UE calculated TA during random access based on RA-Type and preamble group, and discussing the need for RA-type selection procedure.
Discussion
UE TA reporting during initial access
Reporting UE-specific TA to the network is important for proper time synchronization and scheduling decisions, considering differential delay of ~20ms in GEO scenarios. To provide this information as soon as possible, possible options during random access procedure include msg3, msg5 or msgA.
Referring to the 4-step random access preamble selection procedure in [3], if UE experiences pathloss exceeding a threshold it must select from Random Access Preambles group A. In this case, the UL grant provided in msg3 is subject to TB size restrictions given by ra-Msg3SizeGroupA in RACH-ConfigCommon.
As transmission of data in msg3 should take priority over TA report, depending on remaining space in msg3 grant there are two options: 1) include TA in msg3 (if there is space) or; 2) transmit in msg5. Considering the time saved by optimized scheduling of msg4/5 may be minimal anyways as a UE experiencing large pathloss is more likely to be located at cell edge, a simple unified approach of Option 2 may be preferable. 
Proposal 1:	If UE selects a preamble from Random Access Preambles group A, UE transmits UE-specific TA in msg5.
UE selecting a preamble from group B is under no such limitations, thus the additional payload would be of lesser impact. In this case, providing the UE-specific TA to the network as soon as possible would be beneficial.
Proposal 2:	If UE selects a preamble from Random Access Preambles group B, UE transmits UE-specific TA in msg3.
For 2-step RACH, msgA PUSCH provides the ability to transmit UE-specific TA during the initial transmission, allowing network to properly schedule the UE right away. A similar restriction to msgA payload size based on preamble group selection may be imposed via ra-MsgA-SizeGroupA, however, considering UE selects 2-step RACH subject to exceeding an RSRP threshold, proper configuration would minimize the possibility of decoding failure.
Proposal 3:	UE reports UE-specific TA in MsgA PUSCH resource.
Selection between 2-step and 4-step RACH
To avoid issues such as preamble ambiguity, prior to msg1/msgA UE calculates and applies a UE-specific timing advance. RAN1 is currently discussing the method and accuracy of this timing pre-compensation, with details FFS. As of RAN1#103e, the following note is mentioned [4]:
Note: UE will not assume that the RTT between UE and gNB is equal to the calculated TA for Msg1/Msg A.
Since TA refinement is not provided in msg2 as in 4-step RACH, success of the 2-step RACH procedure relies on accurate initial time alignment between the UE and network to enable decoding of msgA PUSCH. If UE-pre-compensation accuracy provides sufficient timing synchronization to allow msgA PUSCH decoding, existing RSRP-based selection criteria could be sufficient to ensure successful 2-step RACH procedure.
If synchronization cannot be guaranteed, 2-step RACH procedure may fail causing additional delay. In this case additional enhancements (e.g. based on UE location or satellite ephemeris data) may be necessary to allow for more refined timing synchronization. In both cases however, legacy RSRP-based selection mechanisms should be baseline.
Proposal 4:	Legacy RSRP-based mechanism is baseline for selection between 2-step and 4-step RACH in NTN.
Considering detailed timing pre-compensation design is still FFS in RAN1, it is proposed that discussion on further enhancements be postponed until the accuracy is evaluated.
Conclusion
In this contribution the following observations were made concerning random access in NTN:
Proposal 1:	If UE selects a preamble from Random Access Preambles group A, UE transmits UE-specific TA in msg5.
Proposal 2:	If UE selects a preamble from Random Access Preambles group B, UE transmits UE-specific TA in msg3.
Proposal 3:	UE reports UE-specific TA in MsgA PUSCH resource.
Proposal 4:	Legacy RSRP-based mechanism is baseline for selection between 2-step and 4-step RACH in NTN.
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