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Introduction
[1] considers various issues and related solutions on NR to support NTN. Based on RAN2 #106 [2], an email discussion about RACH capacity/procedure was conducted. In the email discussion, we discussed the random access procedure as well as the random access with and without UE location. Due to the large propagation delay of the NTN, the reflection of the common TA can be taken into account. Based on this, there is a need for discussion on signaling for common TA with multi-beams.
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Discussion
Common TA Signaling and Application
In order for the UE to utilize the common TA in the RACH process, the UE should 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 1, a common TA per beam is required. 
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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 assumption that the SSB index and the beam index are the same. 

Proposal 1:	Common TA can be included in MIB, SIB or OSI. In the case of multi-beams per cell, common TAs for multi-beams can be included in the MIB, SIB, or OSI. In the case of providing a beam-specfic common TA in the multi-beams per cell, an association between the beam index and the common TA can be required. It may be assumed that the beam index and the SSB index are the same.

When there are multi-beams in one cell, multiple common TAs can be indicated to the UE. This can lead to a lot of control overhead for information transfer. In order to reduce the control overhead for multiple beam-specific common TAs, the overhead of common TA needs to be considered along with the overhead of the UE-specific TA. The UE-specific TA is provided to the UE as a value excluding the common TA. If the signaling overhead of the UE-specific TA is sufficient to compensate for the difference in low accuracy of the common TA, the accuracy of the indication of the common TA may be low. Depending on the accuracy of the indication of the common TA, the common TA may be indicated by an index using a table. Alternatively, the fixed common TA value is provided according to the satellite type, and the remaining differential values ​​are indicated by signaling. In the case of multi-beams, a representative value for the common TAs can be set. And, the values ​​for the remaining beams provide differential values from the representative value. In addition, since the value varies depending on the subcarrier spacing, the specific subcarrier spacing may be designated for indication of common TA and the UE may calculate the corresponding value.

Proposal 2:	The UE-specific TA in RAR is provided to the UE as a value excluding the common TA. The common TAs may consist of the representative value and the difference from the representative value according to an arbitrary condition. For example, in the case of multi-beams, a representative value for the common TAs can be set. And, the values for the remaining beams can be provided differential values from the representative value.

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 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 signaling and application in NTN scenarios.  Based on the discussion, we make the following proposal.
Proposal 1:	Common TA can be included in MIB, SIB or OSI. In the case of multi-beams per cell, common TAs for multi-beams can be included in the MIB, SIB, or OSI. In the case of providing a beam-specfic common TA in the multi-beams per cell, an association between the beam index and the common TA can be required. It may be assumed that the beam index and the SSB index are the same.
Proposal 2:	The UE-specific TA in RAR is provided to the UE as a value excluding the common TA. The common TAs may consist of the representative value and the difference from the representative value according to an arbitrary condition. For example, in the case of multi-beams, a representative value for the common TAs can be set. And, the values for the remaining beams can be provided differential values from the representative value.
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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