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1. Introduction
There is open issue in the TP on RACH capacity evaluation and procedures which was discussed in RAN2 #107bis. This document will discuss the missed part when UE with location info in 7.2.1.1.1.2 4-step RACH enhancements for Non-Terrestrial Networks.
2. Discussion
The TA in during random access procedure is discussed in 7.2.1.1.1.2 4-step RACH enhancements for Non-Terrestrial Networks.  There are two situations are captured in TP. 

The discussion without UE location is well considered and the two situations are captured as below text.

Possible Solutions [1]
As shown in Figure 7.2.1.1.1.2-8, the value of common TA is determined by d0 for regenerative payload and d0+d0_F for bent-pipe payload while the value of UE specific TA is determined by d1-d0. 
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d1 do d1
Reference p Reference p /{
UE UE ~
UE specific TA= 2* (d1-d0)/c UE specific TA= 2* (d1-d0)/c
Common reference TA= 2*d0/c Common reference TA= 2*(d0+dO_F)/c
Case a: TA calculation Case b: TA calculation

for regenerative payload for bent-pipe payload




Case a and Case b are discussed for UE without location. [1] However, only case a is discussed for UE with location in the TP.
Whatever UE knows its location or not, the Case a and b should be met by UE. The common part associated with the reference point to base station should be the same for UE with or without location.

But only the estimated TA is described for UE with location in TP. The estimated TA which does not consider d0_F can’t cover Case b. 

The only difference between UE with and without location is the offset of UE location to reference point. 

· When UE knows its location, the offset is applied in the TA estimation. 
· When UE doesn’t know its location, the offset is not applied in TA estimation.

The common part corresponding to the distance between reference point and base station should always  be considered regardless of UEs with/without location. The solution of compensating the common TA at network side should work for UE with location as well.

We proposed to add clarification in the TP
Proposal 1: For UE without UE location information, the common TA refers to the distance between reference point and base station.

Proposal 2: For UE with UE location information, applied TA in sending msg1 is equal to the TA between its location information and the reference point. The common TA refers to the distance between reference point and base station. FFS on compensating the common TA at network side by implementation. 
3. Conclusion
Proposal 1: For UE without UE location information, the common TA refers to the distance between reference point and base station.
Proposal 2: For UE with UE location information, applied TA in sending msg1 is equal to the TA between its location information and the reference point. The common TA refers to the distance between reference point and base station. FFS on compensating the common TA at network side by implementation..
4. Proposed text

Section 7 in 3GPP TR 38.821 [3] captures the RAN2 related content of the study item on solutions evaluation for NR to support Non-Terrestrial Network. We propose the following modification on section “7.2.1.2 Discontinuous Reception (DRX)” for agreement.
* * * Start of changes * * * * (NEW TEXT)
7.2.1.1.1.2 4-step RACH enhancements for Non-Terrestrial Networks

As mentioned above, the timing advance is twice the propagation delay. In NTN, the maximum round trip delay is 541.46ms for GEO and 25.77ms for LEO. The timing advance in NR as calculated in Table 7.2.1.1.1.2-1 and Table 7.2.1.1.1.2-2 is far from sufficient. Solutions for both UE with and without GNSS-capabilities should be considered.

Possible Solutions

As shown in Figure 7.2.1.1.1.2-8, the value of common TA is determined by d0 for regenerative payload and d0+d0_F for bent-pipe payload while the value of UE specific TA is determined by d1-d0. 
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Figure 7.2.1.1.1.2-8. Common TA and UE specific TA calculation
For UE without UE location information, broadcasting a common TA for NTN or extending the value range of the existing TA offset broadcast in system information is the baseline for initial timing advance during random access procedure in NTN. The common TA refers to the distance between reference point and base station. FFS on compensating the common TA at network side by implementation. The UE specific TA is compensated via Timing Advance Command field in random access response. The reference point can be discussed during WI phase.
For UE with UE location information, applied TA in sending msg1 is equal to the TA between its location information and the reference point. The common TA refers to the distance between reference point and base station. FFS on compensating the common TA at network side by implementation. 
For UE with location information, the following framework should be considered as a baseline for UE to perform initial timing advance during 4-step random access procedure:
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