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Introduction
In the meeting RAN2#111e, pre-compensation related proposals from the user plane offline e-mail discussion summary were made, but were not agreed [1].

Updated Proposal 3 (updated by Vice-chair): RAN2 adopts the following working assumptions for a location based pre-compensation sdolution (and a solution based on timestamp will not be adopted):
1.          A common pre-compensation value for the feeder link delay is broadcast by the network (broadcast of other delays is not excluded) 
2.         UEs with UE location based delay pre-compensation capabilities calculate UE-specific delay using UE and satellite location.
3.         UEs with UE location based delay pre-compensation capabilities obtain full UE-specific RTD by adding UE-specific delay to the common compensation value broadcast by the network feeder link delay.
4.         UE-specific pre-compensation is baseline method for Rel-17 NTN for LEO and GEO (FFS if only common delay pre-compensation is sufficient for HAPS).
5.         RAN1 to evaluate the accuracy of delay estimation and impact of satellite movement in LEO on feeder link delay. FFS impact on RAN2 pre-compensation working assumptions.

[bookmark: _Hlk54301378]Updated proposal 5:	RAN2 to prioritize the case of UE with capability to perform pre-compensation in RACH procedure.

After the meeting, RAN2 had made the e-mail discussion for RACH and HARQ feedback aspects [2]: 
[POST111e][XXX][NTN] RACH and HARQ feedback aspects (Interdigital)
Scope: Continue the discussion on RACH aspects as well as on p1, p10, p11 in R2-2008214
Intended outcome: email discussion summary
	Deadline:  Until next meeting 

[bookmark: _Hlk47691076]In this contribution, we discuss transmission timing of RACH preamble and timing adjustments of PUSCH messages for 4-step and 2-step RACH in the transparent NTN architecture.

Discussion
The large propagation delay and differential delay have been identified as a potential challenge to the timing synchronization in NTN. They could have an effect on the size of the preamble, the time advanced value and the RAR window size at the initial access, which can affect the performance of the entire system [3]. 

2.1 Transmission timing of MSG1 and MSG-A 
A. UE specific and cell specific TA pre-compensation

There may be UE specific or cell specific TA pre-compensation depending on which values are applied for the pre-compensation when transmitting the initial access preamble. For a cell specific TA pre-compensation, the gNB provides a cell specific common delay and the UE should compensate this when transmitting the preamble. There is a disadvantage of managing large TA offset values due to large differential delay. For a UE specific TA pre-compensation method, the UE shall estimate propagation delay using both UE and satellite location information. The differential TA can be relatively small if the UE specific TA can be applied. Given a position error of the GNSS, additional differential TA may need to be considered. Further study is needed on this but it is not the RAN2 scope. It can be compensated and be negligible from our point of view.

Proposal 1.	UE specific TA can be applied if the UE has the capability to perform pre-compensation in the initial access procedure. 


B. TA compensation in the transparent architecture

[bookmark: _Hlk54302068][bookmark: _Hlk54302161]The UE with location information can be required to estimate the delay to the gNB and apply it to pre-compensation. The delay between the UE and the gNB comes from the sum of the service link delay and the feeder link delay in transparent architectures. The UE estimate the service link delay to the satellite connected to the gNB, and is provided by the network with the delay between the satellite and the gNB. It should apply the sum of both delays to pre-compensation. In this case the UE needs to apply a large timing advance. Moreover, the feeder link could be connected directly or via ISL to the gateway. It is unclear whether it will be effective and workable for pre-compensation. Due to the Satellite movement, both delays will continue to change. It can even affect the TA update. It is desirable that UEs only estimate the service link delay and apply it to pre-compensation and that the feeder link delay can be compensated by the network.

Observation 1. If the UE apply the sum of both service link and feeder link delays to pre-compensation, it will suffer from a large differential delay.

[bookmark: _GoBack]Proposal 2.	UEs only estimate the service link delay and apply it to pre-compensation. The feeder link delay can be compensated by the network. 

C. Offsets for RAR monitoring window and ra-ContentionResolutionTimer

Offsets of RAR monitoring window and ra-ContentionResolutionTimer should be considered as the sum of the service link and the feeder link delay between the UE and the gNB, unlike the TA compensation. The UE with location information needs more network-related information to estimate the feeder link delay. It is better to provide it in a broadcast manner by the network than that. Further study is needed to minimize the impact of frequent value update due to satellite movements.

Proposal 3.	Offsets of RAR monitoring window and ra-ContentionResolutionTimer should be considered as the sum of the service link and the feeder link delay between the UE and the gNB. 


2.2 Timing Adjustment  

A. TA report in the initial access

[bookmark: _Hlk54302784]During the initial access procedure, the network has no information about the pre-compensated TA used by the UE when transmitting the preambles. The UE is required to report to the network the estimated TA value used to compensate the timing when transmitting the preamble. MSG3 for 4-step RACH and MsgA for 2-step RACH can be considered as a priority for that. Adding TA to MSG3 and MsgA can affect PUSCH resource allocation. More PUSCH resource need to be reserved. From the RAN2 perspective, it is necessary to study some solutions that minimize the impact on the PUSCH resource overhead. 
For 2-step RACH, MsgA consists of RA preamble and PUSCH payload. The extension of PUSCH payload size will affect the coverage of PUSCH payload. It also has an effect on the performance of 2-step RACH. It should be carefully studied the extension of MSG3 and MsgA. We believe that the impact on RAN2 should be discussed after RAN1 evaluates the impact of message size extension.

Observation 2. UE specific TA that is compensated during the initial access procedure should be reported to the network.
Proposal 4.	The extension of MSG3 for 4-step RACH and MsgA for 2-step RACH can be studied further in RAN2 after RAN1 evaluation.

D. TA adjustment 


In NR, uplink frame number  for transmission from the UE shall start  before the start of the corresponding downlink frame at the UE [3]. 

 where, 
 where,  is the subcarrier spacing index

 is derived and delivered by the gNB via Timing Advance Command. It is necessary to consider extending or modifying it because of large propagation delay in NTN. However, if the UE specific TA is be applied in  when the UE has GNSS capabilities, it does not need to be extended and modified. It will help to minimize the impact on the specification.  shall be denoted as .  is a value of UE specific TA for NTN.  can be assumed as the function of the service link delay. will be updated in the same way in NR by a timing advance command and RAR.

Proposal 5.	TA adjustment in NTN should be studied to minimize the impact on the RAN2 specification.

Conclusion
RAN2 is kindly asked to consider following observations and proposals:
Observation 1. If the UE apply the sum of both service link and feeder link delays to pre-compensation, it will suffer from a large differential delay.
Observation 2. UE specific TA that is compensated during the initial access procedure should be reported to the network.

Proposal 1.	UE specific TA can be applied if the UE has the capability to perform pre-compensation in the initial access procedure. 
Proposal 2.	UEs only estimate the service link delay and apply it to pre-compensation and that the feeder link delay can be compensated by the network. 
Proposal 3.	Offsets of RAR monitoring window and ra-ContentionResolutionTimer should be considered as the sum of the service link and the feeder link delay between the UE and the gNB. 
Proposal 4.	The extension of MSG3 for 4-step RACH and MsgA for 2-step RACH should be studied further in RAN2 after RAN1 evaluation.
Proposal 5.	TA adjustment in NTN should be studied to minimize the impact on the RAN2 specification.
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