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1. Introduction 
RAN4 has send an LS in [1] on the applicability of SIB19 for NR Air To Ground (ATG) cell with the following action.
· RAN4 would like to respectfully request RAN2 to take the above information into account and check whether SIB19 could be applied for ATG. If SIB19 cannot be applied, RAN2 is kindly requested to create an alternative solution.

In the RAN2#121bis meeting, RAN2 agreed to address this and intends to find a solution for Rel-18 (via SIB19 or other SIB) and informed RAN4. In this document, we provide further details and impact on RAN2 specification.
2. Discussion 

ATG cell overview
In [1], RAN4 has provided following information.

RAN4 agreed ATG UE needs to perform time and/or frequency compensation. ATG BS is expected to provide location information to assist UE-based time and/or frequency pre-compensation. The signaling of BS location could use the IE EphemerisInfo in TS38.331 (as defined for NTN SIB19). Other solutions to provide ATG BS location information are also not precluded in RAN4.

From RAN4 perspective, with the assumption of reusing SIB19 content for ATG, BS shall broadcast EphemerisInfo to ensure ATG BS location can be received for the UEs which rely on SIB EphemerisInfo to do the frequency/time pre-compensation. Note that ATG network will operate on the TN bands and the example bands discussed in RAN4 are including n1, n77 and n79.

RAN4 would like to respectively request RAN2 to check whether SIB19 could be applied for ATG and if not, whether an alternative could be applied to provide the ATG BS location to ATG UE from RAN2 perspective.
As per RAN4 LS, the ATG cell is NTN cell operating in TN band. However, as shown in figure 1, the ATG base station on the ground will direct the ATG cell to the UEs in air such as UEs in aeroplane.
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Figure 1 An example of air to ground access.

The ATG cell is a TN NR cell. However, for any UE accessing the ATG cell, there is one aspect of it which is similar to NTN UE. This is related to doppler frequency pre-compensation when performing UL transmission. The reason is that the UE is up in the airplane.
Since the potential maximum cell range could be around 200-300km and the normal commercial airplane altitude is around 10km, the elevation angle could be small (e.g., about 5 degrees) and speed of the airplane could be large (e.g., 1200km/h) when UE doing initial access at cell edge. Without any compensation, there could be non-negligible impact for link performance and access successful rate. Therefore, the ATG UE will need to perform Doppler frequency pre-compensation and since the round trip.
Solution for ATG UE

NTN UEs can do frequency pre-compensation based on its position and satellite position at a given time. This is because NTN UE is GNSS capable and SIB19 broadcasts the ephemeris which provides satellite position at a given time.
Same mechanism can be used by the ATG UE. ATG UE is GNSS capable and if it also figures out the reference point of ATG ground base station, it can also perform the time/frequency pre-compensation. One simple option is that the ATG cell (TN cell) broadcasts SIB19 with the minimum information needed for ATG UE to figure out the ground base station reference location based on which the UE can perform time/frequency correction. For example, below it could be either ntn-Config-r17 or simply referenceLocation-r17.
SIB19-r17 ::= SEQUENCE {

    ntn-Config-r17              NTN-Config-r17                                  OPTIONAL,       -- Need R

    referenceLocation-r17                    ReferenceLocation-r17                           OPTIONAL,       -- Need R

}

For reusing ntn-Config-r17 in SIB19, the ephemeris includes only PVT parameters with velocity values set to zero. This will give the (X,Y,Z) coordinates of the base station. The UE also has to ignore the ntn-UlSyncValidityDuration. Unlike NTN UE, the ATG UE needs to acquire the SIB19 just to obtain the ATG ground station location. This should be fixed. Therefore, it does not need to keep track of UL synchronization and timer T340. One small clarification needed is that the timer T340 is applicable to only NTN.

Observation 1. SIB19 can be reused for ATG UE with small clarification that ATG UE does not have to maintain UL synchronization (i.e., SIB19 validity duration or timer T340).

However, there were some concerns on reusing SIB19 for ATG cell. For example, current text requires UE to maintain SIB19 validity upon SIB19 acquisition. Several parameters in SIB19 are not applicable to ATG UEs. At this moment, only identified parameters needed for ATG UEs are ground station reference location and possibly cell specific Koffset. Any other additional parameters specific to ATG UE need to be broadcast can be decided based on RAN4 progress. It is also debatable whether to introduce new SIB just to broadcast few parameters like reference location and Koffset, which otherwise could also be broadcast in existing SIB like SIB2. 

In addition, ATG specific extension (i.e., introducing new ATG specific parameters) may be needed in SIB19 or say existing SIB2, then they will not be applicable to NTN or legacy UEs. Similarly, NTN may also extend the SIB19 in future and new parameters will not be applicable to ATG. 
In that sense, we think it is also fine to introduce new SIB for ATG cell. It would be also simple that other TN cells or NTN cells do not need to support broadcast of ATG specific parameters. If a new SIB is introduced, we think the ATG ground station reference location should be broadcast in the new SIB. Also, existing SI change procedure can be used to update the parameters of the new SIB.
Proposal 1 Introduce new SIB to broadcast ATG ground station reference location.

Proposal 2 Wait for RAN4 progress or RAN4 reply LS to determine what other parameters need to be broadcast in new SIB.

Proposal 3 Existing SI change procedure is used to update the parameters in new SIB.

3. Conclusion

Following proposals are made.
Proposal 1
Introduce new SIB to broadcast ATG ground station reference location.
Proposal 2
Wait for RAN4 progress or RAN4 reply LS to determine what other parameters need to be broadcast in new SIB.
Proposal 3
Existing SI change procedure is used to update the parameters in new SIB.
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