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Introduction
This e-mail discussion is based on [1]:
[108#05][NTN] Remaining details on random access  (Ericsson)
	Intended outcome: agreed TP 
	Deadline:  2019-11-28

Thus we invite companies to review the text proposal below. 
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Text proposal
Text proposal is based on the running CR draft for 38.821 v0.9.0. 
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7.2.1.1 	Random access
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Enhancement to timing advance
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. 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. 
For UE with location information, onethe 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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Figure 7.2.1.1.1.2-8. Framework on 4-step random access procedure for UE with location information
1) Estimation and application of the timing advance with respect to the satellite before UE sending Msg1 (i.e. random access preamble) to the network. The details are to be decided during the work item phase, but examples of how this can be achieved:
a. For regenerative architecture: the satellite position could be needed for UE to estimate the UE-to-satellite delay. For acquiring the satellite position, the position may either be acquired through satellite ephemeris or broadcasted in System Information.
b. For transparent architecture: the estimation is a bit more involved as the delay that needs to be estimated is between the UE and the gNB interface on the ground. Some options are:
i. To broadcast the position of the satellite along with the delay from satellite to gateway where the gNB interface is situated. 
ii. Signal ephemeris along with gateway position to the UE. 
iii. Signal the feeder link delay or to have the gNB to compensate feeder link delay so that UE only estimates the service link delay.

2) In Msg2, when the UE receives the RAR, it applies a timing advance correction for the UE-based estimation. Since the UE is now estimating the timing advance the UE may now both under- and overestimate the timing advance, there may need to be some adjustments of the timing advance to deal with this.
3) The network schedules Msg3 without knowing the absolute value of the timing advance. This can be solved by for instance:
a. Using the maximum propagation delay of the cell to schedule the UE.
b. Using maximum differential delay
4) Network receives Msg3 and gets to know the timing advance of the UE. At this point both UE and network are both aware of the UE-specific timing advance. 

For UE with location information, another option is that UE only compensates its specific TA when sending msg1, where UE specific TA is determined by d1-d0.  Network compensates the common TA, where the common TA is determined by the distance between a reference point and the gNB.  d1, d0 and the reference point are illustrated in figure 7.2.1.1.1.2-8 for regenerative payload. 
Broadcasting the delays in case of moving cells efficiently and avoid frequent updates will be considered during the work item phase. 

Sections without change have been removed

7.2.1.1.X 	Co-existence with different random access capabilities
Problem Statement
If there are both UEs that have GNSS and non-GNSS capabilities and given that the random access scheme for these might be different, then it should be possible for the network to separate the resources and control access to the network given that the random access procedures and the resource may look very different. 

Possible Solution
One possible solution is for the network to be able to configure separate resources and differentiate these based on GNSS capabilities. 


--------------------------------------------end of TP------------------------------------------------
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