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Introduction
In RAN#95-e the WID for Air-to-Ground was agreed. The work item is a RAN4-exclusive work item and the latest WID can be seen below [1]. Furthermore, the work is captured in 38.876 [2].  
	The core part of this work item includes
· Specify features to core specifications for ATG BS and UE [RAN4]
· Scenario: 
· BS on the ground, and the CPE type of UE mounted in the aircraft
· A direct radio link between BS on the ground and CPE type of UE mounted in the aircraft
· Note: The deployment characteristics described in the justification section shall be taken as a basis for the technical discussion.
· Specify core requirements for coexistence between ATG and IMT terrestrial network
· Example bands include n1, n78 and n79.
· Perform FR1 co-existence evaluation for ATG network (e.g. ACLR, ACS)
· Identify key characteristics where it is necessary to differentiate ATG ground-based BS and UEs from conventional ground based BS and UEs
· Aim to reuse existing requirements for BS and UE where possible, e.g.,
· Reuse TN BS requirements for ATG BS
· Specify RF requirements for ATG UE/BS
· Considering the results of co-existence simulations in terms of impact on emissions and RX requirements, cell sizes and link budgets, technology capabilities, likely BS and UE architectures and other relevant aspects.
· Taking into account identified differences between ATG and fully ground based systems
· Consider BS type 1-C/1-H/1-O and specify the requirements
· Consider conductive requirements for UE
· Specify RRM core requirements for ATG UE 
· Taking into account identified differences between ATG and fully ground based systems
· Considering the different nature of ATG UEs and their view of the network, increased cell sizes and other relevant aspects
· Specify new UE/BS type(s) for ATG network if necessary




In this contribution we discuss corrections to ATG. 
Discussion

Broadcasting SIB22 in terrestrial network
In NR NTN, it was agreed that the NTN SIB19 may be broadcast in a terrestrial cell to provide neighbour NTN cell assistance information for connected mode and idle/inactive mode mobility purposes: 
Agreements:
1. SIB19 can be broadcast in TN cells to provide satellite assistance information for NTN neighbour cells (e.g., ntn-NeighCellConfigList-r17).

Furthermore in IoT NTN it was also agreed that the NTN SIB33 may be broadcast for the same reasons as above: 
5. 	We introduce the possibility to broadcast neighbor NTN cell information (SIBXX) in a TN cell (We remove the restriction in 36.331 that SIBXX can only be sent in a NTN cell. No changes expected to other Stage 3 specs)

Now the question is whether also such ability can be allowed for ATG scenario. The main use case of the Air-To-Ground scenario is to provide service to passenger aircraft between 3000 meters and up to cruising altitude of around 10000 meters. However, the service for passenger airlines is still very useful when the aircraft is on the ground to send aircraft analytics etc. However, when it is on the ground the ATG UE may not access an ATG base station, since the ATG is pointing its antennas towards the skies. Thus it is beneficial if an aircraft UE may connect to terrestrial, or non-ATG base stations, and this necessitates mobility in-between the two network types. Thus we think it would be beneficial to allow a network to broadcast ATG assistance information in a non-ATG or terrestrial base station. This can be done via allowing SIB22 to be broadcast in a terrestrial or non-ATG network. 
Proposal 1: Allow or do not restrict SIB22 to be broadcasted in a non-ATG cell. 
We think that the only clarification needed is in Stage 2, similar to what was added for NR NTN. This can be seen in Appendix A. 
Proposal 2: Clarify in Stage 2 that SIB22 can be broadcast in a non-ATG cell. 
On RIL S403
For RIL S403 the following was captured [3]: 
	S403
	heightgNB is used for synchronization so it need to be more unambiguously defined as "height" is not clear enough
	Change to reflect that it should defined similar to as in 23.032, i.e representing the height above the WGS84 ellipsoid as defined in field atg-gNB-Location.
	CMCC (Chaili): We agree with the ambiguous issue due to lacking a clear reference point, however, we prefer to address the ambiguous issue by reusing the definition of altitude in UAV, i.e., providing the height value above the sea level



As the rapporteur mentions, the reference point of the height can be defined as being above the sea level, similar to UAV. Height above the sea level is a well-known term, but in reality the term is not without its ambiguities. Different regions may utilize different definitions of the sea level. 
In WGS84, the sea level is defined as the geoid surface. This is used in GPS and in 23.032 it is clearly defined. We also note that while UAV work item has decide to use this term, their use require significantly less precision as it is only used for triggering a measurement report, while ATG uses the height for synchronization. Thus we propose that ATG use a well-defined and precise definition that is already supported in 3GPP. 
Proposal 3: The height of the reference location is defined for with respect to the WGS84 ellipsoid surface as in 23.032. 
Proposal 4: Agree text proposal in Appendix B on definition of heightgNB. 






On event D1 for ATG
In RAN2#124 it was agreed that Condevent D1 shall be supported for ATG:
Agreements
7	Location-based CHO capability of NTN is used and event D1 (these capabilities have to be updated)

Location-based event triggering and location-based CHO was originally introduced for NR NTN. The benefit that this brings is that the position may in some cases be a better mobility-indicator compared to any radio-related measurements, as the cells are very large and due to rather flat average RSRP in an NTN cell (compared to a terrestrial network).
For Event D1, Event D2, CondEvent D1 and CondEvent D2, the UE evaluates the distance between a reference location and the location of the UE, and if they are above a certain threshold, the conditions are evaluated to TRUE, and if below the threshold, the conditions are evaluated to FALSE. In order to trigger, both conditions need to be fulfilled. 
However, it is not specified what type of distance that the UE shall evaluate in 38.331. During Release 17 NR NTN corrections, this was brought up in [5]. However, it was specified in Stage 2 that the distances shall be in Euclidean distance: 
-------------- 38.300 V18.0.0 --------------
[bookmark: _Toc155991737]16.14		Non-Terrestrial Networks
[bookmark: _Toc155991738]16.14.1	Overview
... OMITTED ...
In NTN, the distance refers to Euclidean distance.
-------------- 38.300 V18.0.0 --------------
However, in ATG the geometry is slightly different as in this case the ATG UE is in the sky and the reference location (by extension the base station) is on the ground. This means that the area created by a threshold and a reference location is different depending on the height of the ATG UE. This can be seen in Figure 1. First of all, it needs to be made clear how the distance shall be evaluated, as the difference in distance between Euclidean or spherical distance (also called geodesic distance or great-circle distance) is very large. 
Observation 1: It needs to be clarified how to calculate distance for CondEventD1 for ATG. 

Figure 1.
Secondly, the dome that is created by calculating the distance using Euclidean distance has limited use and does not accurately represent the intended cell shaping in the network. For instance, if there are cells that have different sizes and the CondEvent D1 threshold are different, then the geometrical shapes where the CondEvent D1 evaluates to TRUE will be difficult to manage and risk making the feature limited in use. Instead, what is likely more useful is a 3D “cylinder”. The cylinder can be achieved if the distance is evaluated using spherical distance instead of Euclidean distance for ATG. This can be seen in Figure 2. 
Observation 2: Using Euclidean distance to calculate distance, the areas created by the threshold will be a half-dome. 

Figure 2. 
To this end, we suggest that in ATG the distance between UE and the reference location is calculated using the spherical distance between the geodesic coordinates of the reference location and the UE. In other words, the spherical distance between the ATG UE projected on the ground to the reference location (which is also on the ground). For the above, we have a proposed text proposal. 
[bookmark: _GoBack]Proposal 5: For Event D1, in ATG the distance is calculated using geodesic distance between the geodesic coordinates (geodetic longitude and latitude) of the UE and the reference location. 
Proposal 6: Agree text proposal in Appendix C on Event D1 in ATG scenario. 

Conclusion
In this contribution we discussed issues related to ATG. 
Observation 1: It needs to be clarified how to calculate distance for CondEventD1 for ATG. 
Observation 2: Using Euclidean distance to calculate distance, the areas created by the threshold will be a half-dome. 
Proposal 1: Allow or do not restrict SIB22 to be broadcasted in a non-ATG cell. 
Proposal 2: Clarify in Stage 2 that SIB22 can be broadcast in a non-ATG cell. 
Proposal 3: The height of the reference location is defined for with respect to the WGS84 ellipsoid surface as in 23.032. 
Proposal 4: Agree text proposal in Appendix B on definition of heightgNB. 
Proposal 5: For Event D1, in ATG the distance is calculated using geodesic distance between the geodesic coordinates (geodetic longitude and latitude) of the UE and the reference location. 
Proposal 6: Agree text proposal in Appendix C on Event D1 in ATG scenario. 
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Appendix

Appendix A – Text proposal

------------------------ TP based on 38.300 V18.0.0 -----------------------
[bookmark: _Toc20387952][bookmark: _Toc29376031][bookmark: _Toc37231920][bookmark: _Toc46501975][bookmark: _Toc51971323][bookmark: _Toc52551306][bookmark: _Toc155991434]7.3	System Information Handling
[bookmark: _Toc20387953][bookmark: _Toc29376032][bookmark: _Toc37231921][bookmark: _Toc46501976][bookmark: _Toc51971324][bookmark: _Toc52551307][bookmark: _Toc155991435]7.3.1	Overview
System Information (SI) consists of a MIB and a number of SIBs, which are divided into Minimum SI and Other SI:
-	Minimum SI comprises basic information required for initial access and information for acquiring any other SI. Minimum SI consists of:
-	MIB contains cell barred status information and essential physical layer information of the cell required to receive further system information, e.g. CORESET#0 configuration. MIB is periodically broadcast on BCH.
-	SIB1 defines the scheduling of other system information blocks and contains information required for initial access. SIB1 is also referred to as Remaining Minimum SI (RMSI) and is periodically broadcast on DL-SCH or sent in a dedicated manner on DL-SCH to UEs in RRC_CONNECTED.
-	Other SI encompasses all SIBs not broadcast in the Minimum SI. Those SIBs can either be periodically broadcast on DL-SCH, broadcast on-demand on DL-SCH (i.e. upon request from UEs in RRC_IDLE, RRC_INACTIVE, or RRC_CONNECTED), or sent in a dedicated manner on DL-SCH to UEs in RRC_CONNECTED (i.e., upon request, if configured by the network, from UEs in RRC_CONNECTED or when the UE has an active BWP with no common search space configured or when the UE configured with inter cell beam management is receiving DL-SCH from a TRP with PCI different from serving cell's PCI). Other SI consists of:
-	SIB2 contains cell re-selection information, mainly related to the serving cell;
-	SIB3 contains information about the serving frequency and intra-frequency neighbouring cells relevant for cell re-selection (including cell re-selection parameters common for a frequency as well as cell specific re-selection parameters);
-	SIB4 contains information about other NR frequencies and inter-frequency neighbouring cells relevant for cell re-selection (including cell re-selection parameters common for a frequency as well as cell specific re-selection parameters), which can also be used for NR idle/inactive measurements;
-	SIB5 contains information about E-UTRA frequencies and E-UTRA neighbouring cells relevant for cell re-selection (including cell re-selection parameters common for a frequency as well as cell specific re-selection parameters);
-	SIB6 contains an ETWS primary notification;
-	SIB7 contains an ETWS secondary notification;
-	SIB8 contains a CMAS warning notification;
-	SIB9 contains information related to GPS time and Coordinated Universal Time (UTC);
-	SIB10 contains the Human-Readable Network Names (HRNN) of the NPNs listed in SIB1;
-	SIB11 contains information related to idle/inactive measurements;
-	SIB15 contains information related to disaster roaming;
-	SIB16 contains slice-based cell reselection information;
-	SIB17 contains information related to TRS configuration for UEs in RRC_IDLE/RRC_INACTIVE;
-	SIBpos contains positioning assistance data as defined in TS 37.355 [43] and TS 38.331 [12];
-	SIB18 contains information related to the Group IDs for Network selection (GINs) associated with SNPNs listed in SIB1.
-	SIB19 in TN contains NTN-specific parameters for NTN neighbour cells as defined in TS 38.331 [12].
-	SIB22 in a non-ATG network contains the ATG-specific parameters for ATG neighbour cells. 
For sidelink, Other SI also includes:
-	SIB12 contains information related to NR sidelink communication;
-	SIB13 contains information related to SystemInformationBlockType21 for V2X sidelink communication as specified in TS 36.331 clause 5.2.2.28 [29];
-	SIB14 contains information related to SystemInformationBlockType26 for V2X sidelink communication as specified in TS 36.331 clause 5.2.2.33 [29];
-	SIB23 contains information related to ranging and sidelink positioning.
For non-terrestrial network, Other SI also includes:
-	SIB19 contains NTN-specific parameters for serving cell and optionally NTN-specific parameters for neighbour cells as defined in TS 38.331 [12].
-	SIB25 contains TN coverage are information as defined in TS 38.331 [12].
For MBS broadcast, Other SI also includes:
-	SIB20 contains MCCH configuration;
-	SIB21 contains information related to service continuity for MBS broadcast reception.
For ATG network, Other SI also includes:
-	SIB22 contains ATG-specific parameters for serving cell and optionally ATG-specific parameters for neighbour cells as defined in TS 38.331 [12].
------------------------ TP based on 38.300 V18.0.0 -----------------------

Appendix B – Text proposal
------------------------ TP based on 38.331 V18.0.0 -----------------------
[bookmark: _Toc139045645][bookmark: _Toc156130302]–		ATG-Config
The IE ATG-Config provides parameters needed for the UE to access NR via ATG access.
ATG-Config information element
-- ASN1START
-- TAG-NTN-CONFIG-START

ATG-Config-r18 ::=          SEQUENCE {
    atg-gNB-Location-r18         ReferenceLocation-r17               OPTIONAL,    -- Need R
    heightgNB-r18                INTEGER (-16384..16383)             OPTIONAL,    -- Need R
    cellSpecificKoffset-r18      INTEGER(1..3)                       OPTIONAL,    -- Need R
    ta-ReportATG-r18             ENUMERATED {enabled}                OPTIONAL,    -- Need R
    ...
}

-- TAG-NTN-CONFIG-STOP
-- ASN1STOP

	ATG-Config field descriptions

	atg-gNB-Location
Indicates the BS location for ATG access.

	cellSpecificKoffset
Scheduling offset used for the timing relationships that are modified for ATG.Unit in slot.

	heightgNB
Indicates the height above (or below) the WGS84 ellipsoid surface [58] of the BS for ATG access.Unit in meter.

	ta-ReportATG
When this field is included in SIB22, it indicates reporting of timing advanced is enabled during Random Access due to RRC connection establishment or RRC connection resume, and during RRC connection reestablishment. When this field is included in ServingCellConfigCommon within dedicated signalling, it indicates TA reporting is enabled during Random Access due to reconfiguration with sync (see TS 38.321 [3], clause 5.4.8).



------------------------ TP based on 38.331 V18.0.0 -----------------------

Appendix C – Text proposal

------------------------ TP based on 38.331 V18.0.0 -----------------------
[bookmark: _Toc156129884]5.5.4.15	Event D1 (Distance between UE and referenceLocation1 is above threshold1 and distance between UE and referenceLocation2 is below threshold2)
The UE shall:
1>	consider the entering condition for this event to be satisfied when both condition D1-1 and condition D1-2, as specified below, are fulfilled;
1>	consider the leaving condition for this event to be satisfied when condition D1-3 or condition D1-4, i.e. at least one of the two, as specified below, are fulfilled;
Inequality D1-1 (Entering condition 1)

Inequality D1-2 (Entering condition 2)

Inequality D1-3 (Leaving condition 1)

Inequality D1-4 (Leaving condition 2)

The variables in the formula are defined as follows:
Ml1 is the distance between UE and a reference location for this event (i.e. referenceLocation1 as defined within reportConfigNR for this event), not taking into account any offsets. For ATG, Ml1 is the geodesic distance between the longitude and latitude of the UE and a reference location, not taking into account offsets. 
Ml2 is the distance between UE and a reference location for this event (i.e. referenceLocation2 as defined within reportConfigNR for this event), not taking into account any offsets. For ATG, Ml1 is the geodesic distance between the longitude and latitude of the UE and a reference location, not taking into account offsets.
Hys is the hysteresis parameter for this event (i.e. hysteresisLocation as defined within reportConfigNR for this event).
Thresh1 is the threshold for this event defined as a distance, configured with parameter distanceThreshFromReference1, from a reference location configured with parameter referenceLocation1 within reportConfigNR for this event.
Thresh2 is the threshold for this event defined as a distance, configured with parameter distanceThreshFromReference2, from a reference location configured with parameter referenceLocation2 within reportConfigNR for this event.
Ml1 is expressed in meters.
Ml2 is expressed in the same unit as Ml1.
Hys is expressed in the same unit as Ml1.
Thresh1 is expressed in the same unit as Ml1.
Thresh2 is expressed in the same unit as Ml1.
NOTE:	The definition of Event D1 also applies to CondEvent D1.

------------------------ TP based on 38.331 V18.0.0 -----------------------
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