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1. Introduction
In the last meeting, the following agreements were achieved [1]:
	1. Reporting in symbol time unit and use two octets information (current MAC CE format with updated description for ATG)
2. New IE TAR-Config-r18 is introduced to configure threshold in the unit of symbol duration for Timing Advance report trigger
3. Add an additional bit in the new SIB that tells the UE to send the TA report when it does RA (similar to NTN)
4. For ATG, the TAR is enabled/disabled by SI, which can be provided by SI for RRC re-establishment and Reconfiguration with sync.
5. RAN2 does not specify any BS location accuracy (e.g. via distanceThresh) but indicates just the reference location (e.g. using referenceLocation-r17 IE) to provide the approximate BS’s position for both the serving BS and neighbour BSs.  Altitude is included.
6. RAN2 enables the signalling to provide cell-specific koffset for ATG purposes.  FFS for UE specific koffset pending RAN1 input.   FFS on value ranges’ 
7. For inter-frequency cell reselections Set 1 is a default behaviour. Set 2 is applied when 1 bit information in SIB for ATG indicates this for a particular ATG cell and the entire functionality is optional.   


However, there are still some issues left. In this contribution, we’d like to share our views on these remaining issues.
2. Discussion
· K_offset scheme
In the last meeting, we have agreed to introduce cell-specific koffset for ATG purpose. However, there are still two issues left, as follows:
Issue 1: The value range for cell specific koffset in ATG;
Issue 2: whether to introduce UE specific koffset in ATG.
Regarding the issue 1, the value range for cell specific koffset in NTN is 1~1023 slots, as follows:
    cellSpecificKoffset-r17        INTEGER(1..1023)                      OPTIONAL,  -- Need R

	cellSpecificKoffset
Scheduling offset used for the timing relationships that are modified for NTN (see TS 38.213 [13]). The unit of the field K_offset is number of slots for a given subcarrier spacing of 15 kHz. If the field is absent UE assumes value 0.


Since the transmission distance in ATG is much smaller than NTN. It is not reasonable to directly reuse the value range in NTN. The Round Trip Time of the cell-edge UE will be 2*sqrt(150^2+12^2)km/c 1000us. Therefore, 1ms cell specific koffset is enough for all UEs in the ATG cell. In the current specification, the unit of the cell-specific koffset in NTN is slot with 15kHz subcarrier spacing. We suggest to reuse this unit, since if the unit is changed, the corresponding text in the TS 38.213 also needs to be changed, which increases both RAN1 and RAN2’s work. With the unit of slot with 15kHz subcarrier spacing, the upper boundary of cell specific koffset is 1 slot.
	# TS 38213 clause 4.2
...... the corresponding adjustment of the uplink transmission timing applies from the beginning of uplink slot  where ,  is a time duration in msec of  symbols corresponding to a PDSCH processing time for UE processing capability 1 when additional PDSCH DM-RS is configured,  is a time duration in msec of  symbols corresponding to a PUSCH preparation time for UE processing capability 1 [6, TS 38.214],  is the maximum timing advance value in msec that can be provided by a TA command field of 12 bits,  is the number of slots per subframe,  is the subframe duration of 1 msec, and , where  is provided by cellSpecificKoffset and  is provided by a Differential Koffset MAC CE command [11, TS 38.321]; otherwise, if not respectively provided,  or . ......


Proposal 1: The unit of the cell-specific koffset in ATG is slot with 15kHz subcarrier spacing.
Proposal 2: The upper boundary of the cell specific koffset in ATG is 1 slot with 15kHz subcarrier spacing.
In NTN, koffset scheme includes cell specific koffset and UE specific koffset. RAN4 only asks us to introduce koffset scheme [2]. We have agreed to introduce cell specific koffset, while it is not clear whether to introduce UE specific koffset. In our understanding, although the maximum value of cell specific offset is only 1 slot, it is meaningful to remove / re-add 1 slot koffset in some cases. Besides, without UE specific koffset, there would be some impact on the existing RAN1 specification. For example, the calculation of Koffset shall not be  any more, since there is no UE specific koffset in the ATG system.
Proposal 3: RAN2 to introduce UE specific Koffset mechanism in the ATG.
As mentioned above,  is provided by a Differential Koffset MAC CE command, which is as follows:
	# TS 38.321 
[bookmark: _Toc146701195]5.18.24	Update of Differential Koffset
The network may provide and update the Differential Koffset of a Serving Cell in a non-terrestrial network by sending the Differential Koffset MAC CE described in clause 6.1.3.57.
The MAC entity shall:
1>	if the MAC entity receives a Differential Koffset MAC CE on a Serving Cell:
2>	indicate to lower layers the information regarding the Differential Koffset MAC CE.

[bookmark: _Toc146701318]6.1.3.57	Differential Koffset MAC CE
The Differential Koffset MAC CE is identified by a MAC subheader with eLCID as specified in Table 6.2.1-1b. It has a fixed size and consists of a single octet defined as follows (Figure 6.1.3.57-1):
-	R: Reserved bit, set to 0;
-	Differential Koffset: This field indicates the differential Koffset in the number of slots (see clause 4.2 in TS 38.213 [6]), using subcarrier spacing of 15 kHz. The length of the field is 6 bits.


Figure 6.1.3.57-1: Differential Koffset MAC CE


The Differential Koffset MAC CE command can be directly reused in the ATG. While, some texts need to be updated, as follows:
	5.18.24	Update of Differential Koffset
The network may provide and update the Differential Koffset of a Serving Cell in a non-terrestrial network and air-to-ground network by sending the Differential Koffset MAC CE described in clause 6.1.3.57.
The MAC entity shall:
1>	if the MAC entity receives a Differential Koffset MAC CE on a Serving Cell:
2>	indicate to lower layers the information regarding the Differential Koffset MAC CE.


Proposal 4: The Differential Koffset MAC CE command can be directly reused in the ATG. 

· Whether to introduce Cell Barred indication in ATG 
ATG UE is in the air (at least 3km from the ground). While the normal BS is on the ground, and only serves for the UE on the ground. Thus, it is impossible for ATG UE to detect the beams from normal Cell, and there is no need to introduce cell barred indication in the normal cell to prevent ATG UE to access in.
Proposal 5: There is no need to introduce cell barred indication in the normal cell to prevent ATG UE to access in.
For ATG Cell, the direction for the beam is upward. We think the normal UE generally can not detect the beams from ATG Cell. Even in the corner case that the normal UE is on the top of the tall building or the mountain that is extremely near the ATG BS, the normal UE accesses in the ATG cell. The ATG cell can release the UE based on its UE capability. Thus, we think there is no need to introduce cell barred indication in the ATG cell to prevent normal UE to access in.
Proposal 6: There is no need to introduce cell barred indication in the ATG cell to prevent normal UE to access in.

· The location information of neighbour ATG BS
According to the LS, RAN4 agreed to introduce network assistance on neighbor ATG cells reference locations similar to NTN assistance framework. The signaling for neighbor NTN cells reference location is as follows:
SIB19-r17 ::= SEQUENCE {
    ntn-Config-r17                     NTN-Config-r17                               OPTIONAL, -- Need R
    t-Service-r17                      INTEGER (0..549755813887)                   OPTIONAL, -- Need R
    referenceLocation-r17             ReferenceLocation-r17                       OPTIONAL, -- Need R
    distanceThresh-r17                INTEGER(0..65525)                             OPTIONAL, -- Need R
    ntn-NeighCellConfigList-r17      NTN-NeighCellConfigList-r17                OPTIONAL, -- Need R
    lateNonCriticalExtension         OCTET STRING                                   OPTIONAL,
    ...
    [[
        ntn-NeighCellConfigListExt-v1720 NTN-NeighCellConfigList-r17            OPTIONAL   -- Need R
    ]]
}

NTN-NeighCellConfigList-r17 ::= SEQUENCE (SIZE(1..maxCellNTN-r17)) OF NTN-NeighCellConfig-r17

NTN-NeighCellConfig-r17 ::= SEQUENCE {
    ntn-Config-r17     NTN-Config-r17  OPTIONAL, -- Need R
    carrierFreq-r17    ARFCN-ValueNR   OPTIONAL, -- Need R
    physCellId-r17     PhysCellId       OPTIONAL  -- Need R
}  

maxCellNTN-r17 INTEGER ::= 4 -- Maximum number of NTN neighbour cells for which assistance information is provided

The IE ntn-NeighCellConfigList-r17 and ntn-NeighCellConfigListExt-v1720 are used to provide the lists of NTN neighbour cells including their ntn-Config, carrier frequency and PhysCellId. It is noted that the reason to introduce ntn-NeighCellConfigListExt-v1720 is that 4 neighbour cells may not be enough. Thus, when designing the signaling for ATG, it is worthy to note the maximum number of ATG neighbour cells. Taking NTN for reference, we think 8 is suitable. Besides, to identity the location information belongs to which Cell, the carrier frequency and physical cell ID of neighbour cell are needed. We can introduce new IE atg-NeighCellConfigList-r18 to indicate the list of ATG neighbour cells including their carrier frequency, physical cell ID and location information.
Proposal 7: Introduce atg-NeighCellConfigList-r18 in the new SIB to indicate the list of ATG neighbour cells including their carrier frequency, physical cell ID and location information.
Proposal 8: The maximum number of ATG neighbour cell for which location information is provided is 8.

· ATG assistance information transfer in connected state
Similar to NTN, we think the assistance information for ATG can also be transmitted to the UE via dedicated signaling. One applicable scenario is the source ATG BS can send the assistance information of the target ATG BS to help the UE to perform handover. In NTN, NTN assistance information can be transmitted to the UE via ServingCellConfigCommon IE in the RRC_connected state, as follows:
ServingCellConfigCommon ::=         SEQUENCE {}
***skip un-related part**
ntn-Config-r17                      NTN-Config-r17                      OPTIONAL  -- Need R
***skip un-related part**
}
Here, we can follow the same way. 
Proposal 9: The ATG assistance information can be provided to the UE via ServingCellConfigCommon IE in the RRC_Connected state.

· Signaling design for ATG
Based on the discussions above, the signaling for the ATG can be designed as follows:

ServingCellConfigCommon ::= SEQUENCE {
***skip non-related part***
    atg-Config-r18                    ATG-Config-r18                               OPTIONAL, -- Need R
***skip non-related part***
}

SIBxx-r18 ::= SEQUENCE {
    atg-Config-r18                    ATG-Config-r18                               OPTIONAL, -- Need R
    atgRequirementFlag-r18          ENUMERATED {set2}                            OPTIONAL, -- Need R
    atg-NeighCellConfigList-r18    ATG-NeighCellConfigList-r18                OPTIONAL, -- Need R
    ...
}

ATG-NeighCellConfigList-r18 ::= SEQUENCE (SIZE(1..maxCellATG-r18)) OF ATG-NeighCellConfig-r18

ATG-NeighCellConfig-r18 ::= SEQUENCE {
    carrierFreq-r18    ARFCN-ValueNR           OPTIONAL, -- Need R
    physCellId-r18     PhysCellId               OPTIONAL, -- Need R
    atg-Config-r18     ATG-Config-r18          OPTIONAL  -- Need R
}


ATG-Config-r18 ::= SEQUENCE {
    atgLocation-r18                  ReferenceLocation-r18                       OPTIONAL, -- Need R
    cellSpecificKoffsetATG-r18     ENUMERATED {1}                               OPTIONAL, -- Need R
    ta-Report-r18                     ENUMERATED {enabled}                        OPTIONAL, -- Need R
    ...
}

maxCellATG-r18 INTEGER ::= 8 -- Maximum number of ATG neighbour cells for which assistance information is provided

Proposal 10: Take the TP above as baseline for ATG signaling design.
3. Conclusion and proposals
Proposal 1: The unit of the cell-specific koffset in ATG is slot with 15kHz subcarrier spacing.
Proposal 2: The upper boundary of the cell specific koffset in ATG is 1 slot with 15kHz subcarrier spacing.
Proposal 3: RAN2 to introduce UE specific Koffset mechanism in the ATG.
Proposal 4: The Differential Koffset MAC CE command can be directly reused in the ATG. 
Proposal 5: There is no need to introduce cell barred indication in the normal cell to prevent ATG UE to access in.
Proposal 6: There is no need to introduce cell barred indication in the ATG cell to prevent normal UE to access in.
Proposal 7: Introduce atg-NeighCellConfigList-r18 in the new SIB to indicate the list of ATG neighbour cells including their carrier frequency, physical cell ID and location information.
Proposal 8: The maximum number of ATG neighbour cell for which location information is provided is 8.
Proposal 9: The ATG assistance information can be provided to the UE via ServingCellConfigCommon IE in the RRC_Connected state.
Proposal 10: Take the TP above as baseline for ATG signaling design.
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