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Introduction
[1] considers various potential key impact areas on NR to support NTN. Based on [1], propagation delay can be composed of common delay and differential delay as shown in Fig 1. 
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[bookmark: _Ref7787743]Fig 1. Common delay and differential delay according to UE location

The following has been agreed on RAN2 # 105 [2]. 

Agreements:
1. The two principles, increasing the value range and applying a RTD compensation offset, and the joint usage of these two principles are used as a starting point for the discussion on how to adapt the user plane timers, impacted by the large RTD of NTN, for NTN. Which principle is applied is examined for each timer separately. Further principles are not excluded.
2. The ra-ResponseWindow should be modified to support NTN.
3. Introduce an offset for the start of the ra-ResponseWindow for NTN. The offset shall be configurable to accommodate different scenarios.
4. RAN2 will study if other than delaying the start of ra-ResponseWindow an extension of ra-ResponseWindow is needed to support NTN.

In addition, [3] in RAN1#96bis is discussing the following items.

Proposal 1: Options listed below on the acquisition of initial TA information for UL transmission can be studied in NTN:
Option 1: Indication of common TA to all users within the coverage of same beam with following
· Additional UE-specific TA indicated in RAR
· FFS on the reference location for common TA calculation
· FFS on the signalling for common TA indication
· FFS on the extension of existing TA range indicated in RAR
Option 2: Autonomous acquisition of the TA by the UE with known information on UE location and satellite ephemeris   
· Additional UE-specific TA indicated in RAR if needed
· FFS on method to obtain the satellite ephemeris.
· FFS on the impacts on PRACH procedure

With these elements, we discuss further issues for more details.
Discussion
Common TA 
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In order for the UE to utilize the common TA in the RACH process, the UE must acquire information on the common TA before the initial access. For this purpose, it is necessary to discuss the channel that transmits the common TA. The SIB1 and OSI etc. can be considered as possible channel candidates for transmission. When transmitting to OSI, the procedure for acquiring common TA in OSI at initial access should be studied. If the common TA is a beam-specific value as shown in Fig 2, a common TA per beam is required. When there are a plurality of beams in one cell, a plurality of common TAs must be indicated to the UE. This leads to a lot of control overhead for information transfer. A beam-based TA may be advantageous if the TA difference of each beam in the cell is large. Therefore, whether to operate the common TA on a cell basis or on a beam basis should be jointly studied with the control overhead of the indication channel. In order to reduce the control overhead for multiple beam-specific common TAs, it can be indicated as a difference value for the representative value. In this case, the representative value may be set to a satellite-specific value. Alternatively, a common TA may be indicated by an index using a table.

Proposal 1:	Whether to operate the common TA on a cell basis or on a beam basis should be jointly studied with the control overhead of the indication channel.

In order for the UE to recognize the beam-specific common TA, a mapping relationship between the beam and the common TA is required. In the initial access, the beam can be estimated using SSB. In addition, RACH occasion is mapped to SSB index. Therefore, it is necessary to know the mapping relationship between the SSB index and the common TA. The SSB index is the index indicated in the DMRS of PBCH and PBCH, which may be equal to or different from the beam index. For this, the UE may utilize the premise that the SSB index and the beam index are the same. Alternatively, the SSB index may be transmitted along with the common TA. 

Proposal 2:	When beam-specific common TA is used, it is necessary to consider the mapping relation between SSB index and common TA.

It is necessary to study how to use the UE in the RACH procedure after acquiring common TA. Reflecting the common TA at the transmission time of the PRACH preamble of the UE may help to allocate the RACH occasion resources and the connected UE resources in gNB. In this case, the calculation method for the TA value included in the RAR can also be changed. In addition, the power of the UE may be reduced by setting the interval of the RAR monitoring window start time after the transmission of the PRACH preamble of the UE to 2 * common TA. On the other hand, since the TA estimation may be inaccurate, it may be appropriate for the UE to proceed with the same RACH procedure regardless of the GNSS capability.

Proposal 3:	The common TA may be reflected in the PRACH preamble transmission time and the RAR monitoring window start time.

Conclusions
In this contribution, we present our considerations for common TA in NTN scenarios.  Based on the discussion, we make the following proposal.
Proposal 1:	Whether to operate the common TA on a cell basis or on a beam basis should be jointly studied with the control overhead of the indication channel.
Proposal 2:	When beam-specific common TA is used, it is necessary to consider the mapping relation between SSB index and common TA.
Proposal 3:	The common TA may be reflected in the PRACH preamble transmission time and the RAR monitoring window start time.
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