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Introduction
RAN4 has sent two LS in [1][2] on the applicability of SIB19 for NR Air To Ground (ATG) cell and the signaling of cell-reselection requirements. Based on the LSs, RAN2 has concluded as follows:
	RAN2 assumes that a new SIB would be defined for ATG, can be revisited if there are reasons, after more progress
For ATG access, the SIB includes location information, FFS if using the format as defined in SIB19, FFS using the same format defined in NTN-Config-r17.
Include 1 bit of information in the SIB to indicate whether the UE applies Set 1 (Rel-17 HST) cell reselection requirements or Set 2 (Rel-15 NR) cell reselection requirements for inter-frequency cell reselection. 



Besides, an additional new LS [3] on NR ATG network assistance and TA reporting has sent to RAN2, as follows:
	1. Overall Description:
In RAN4#108 meeting, RRM requirements for ATG are discussed. In order to reduce the L3 measurement delay, RAN4 agreed to introduce network assistance on neighbor ATG cells reference locations (e.g. coarse BS location) similar to NTN assistance framework. 
In addition, RAN4 agreed to introduce an optional TA reporting for ATG UE based on NTN TA reporting mechanism in order to assist network reducing GP overhead for TDD system. The coverage range of an ATG cell is up to 300 kilometers [1]. Different from NTN TA reporting, ATG TA reporting requires finer granularity, which are:
· Threshold for new TA reporting:
· Range: 1 symbol ~28symbol 
· Granularity: 1 symbol
· TA reporting: Symbol level granularity, for a coverage range up to 300 km.
Note 1: Applicable SCS are 15KHz and 30KHz.
Note 2: No new network behavior will be defined.
2. Actions:
To RAN2
ACTION: 	RAN4 would like to respectfully ask RAN2 to introduce the optional network assistance information on neighbor ATG cells reference locations (e.g. coarse BS location), and optional TA reporting for ATG UE.



Hence, in this contribution, we would like to provide some considerations on details of the signaling design for ATG based on the LS(s) and RAN2 conclusions with illustration on remaining issues.
[bookmark: _Hlk41985036]Discussion
2.1 Cell reference location of neighbor ATG cell
To enable ATG UE perform the time/frequency pre-compensation based on location information of ATG UE and ATG ground base station, ATG BS location information is expected to be notified to the UE. And in last meeting, according to RAN4 LS’s requirement,RAN2 agreed that for ATG access the SIB includes location information, with the FFSs:
· FFS#1:if using the format as defined in SIB19;
· FFS#2: if using the same format defined in NTN-Config-r17.
As mentioned in this new LS, RAN4 has agreed to introduce network assistance on neighbor ATG cells reference locations (e.g. coarse BS location) similar to NTN assistance framework. 
[bookmark: _GoBack]Therefore, one simple option is that the ATG cell broadcasts a new SIB with the minimum information needed for ATG UE to derive the ground base station reference location, i.e., simplified referenceLocation-r17, based on which the UE can perform UL time/frequency compensation.
In NTN system, we introduced referenceLocation IE with OCTET STRING to indicate the reference location of the serving cell as follows:
-  ReferenceLocation
The IE ReferenceLocation contains location information used as a reference location. The value of the field is same as Ellipsoid-Point defined in TS37.355 [49]. The first/leftmost bit of the first octet contains the most significant bit.
ReferenceLocation information element
-- ASN1START
-- TAG-REFERENCELOCATION-START
ReferenceLocation-r17 ::= OCTET STRING
-- TAG-REFERENCELOCATION-STOP
-- ASN1STOP
For ATG, we could consider to adopt same format as the ReferenceLocation IE to provide neighbor ATG cells reference locations (e.g. coarse BS location).
Proposal 1: We could consider to adopt same format as the ReferenceLocation IE in NTN to provide neighbor ATG cells reference locations (e.g. coarse BS location).
2.2 k_offset for ATG UE 
Another left issue is that the RAN4 LS also asks to provide the k_offset for ATG as in NTN systems. The current parameter k_offset is in IE NTN-config is as follows:
[image: ]
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.
This parameter can be reused as an optional parameter in the new ATG SIB together with the location information.
Moreover, there is another UE specific Koffset value indicated to the NTN UE by MAC CE in order to update the differential Koffset of a Serving Cell in a NTN network as follow:
	[image: ]



Since the RAN4 LS asks to provide the k_offset for ATG as in NTN systems,it seems that both cell-specific Koffset and UE specific Koffset information introduced in NTN are required to be applied for the ATG UE. As mentioned in RAN4 LS, whether and how to configure Koffset is up to network implementation.
Proposal 2: Both cell-specific Koffset and UE specific Koffset information introduced in NTN are proposed to be applied for the ATG UE and whether and how to configure koffset is up to network implementation.
2.3 TA reporting for ATG
RAN4 indicates that the ATG TA reporting requires finer granularity than NTN, which are:
· Threshold for new TA reporting:
· Range: 1 symbol ~28symbol 
· Granularity: 1 symbol
· TA reporting: Symbol level granularity, for a coverage range up to 300 km.
2.2.1 Timing Advance report enabling and triggerring
In NTN, the following IE for enabling indication was defined for TAR:
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In addition to this IE, the following trigger event was specified for triggering a TAR:
-	upon indication from upper layers to trigger a Timing Advance report;
-	upon configuration of offsetThresholdTA by upper layers, if the UE has not previously reported Timing Advance value to current Serving Cell;
-	if the variation between the current estimate of the Timing Advance value and the last reported Timing Advance value is equal to or larger than offsetThresholdTA, if configured.
In ATG system, the ATG UE is in motion, the TAR also needs to be updated. Hence, although RAN4 hasn’t mentioned to adopt such sort of event trigger solutions for ATG, it is proposed to introduce the event trigger solutions in NTN to be applied for ATG UE as well. 
Proposal 3: Suggest RAN2 to discuss whether support similar enabling and triggering mechanism introduced in NTN for ATG TAR.
2.2.2 Timing Advance report controlling
Then in NTN system, RRC controls Timing Advance reporting by configuring the following parameters:
-	offsetThresholdTA;
-	timingAdvanceSR.
If ATG support event trigger mechanism for TAR, then a similar parameter offsetThresholdTA is needed. However, the TAR granularity is 1 symbol not slot, therefore, we could define the threshold parameter with symbol granularity for ATG.
Proposal 4: If support event trigger mechanism for ATG TAR, the granularity of the threshold should be symbol level.
Then timingAdvanceSR is used to trigger a SR in NTN, ATG may also need the parameter due to that there may not be enough UL-SCH resources to accommodate the Timing Advance Report MAC CE plus its subheader.
Proposal 5: Introduce timingAdvanceSR for ATG TAR.
Proposal 6: Introduce a new IE to include both the threshold parameter and timingAdvanceSR for ATG.

Further in NTN, we support TA reporting controlled by SI and HO command, for ATG, same mechanism could also be considered. To be specific, during RA procedure for RRC re-establishment procedure, the UE should trigger TA report if an indication is broadcasted by the target cell’s SI. And during RA procedure for handover, the UE should trigger TA report if the target cell indicates this in the handover command. Then in addition to the above two case, the UE specific TA reporting during RACH procedure is enabled/disabled by SI.
Proposal 7: For ATG, the TAR is enabled/disabled by SI, target cell’s SI for RRC re-establishment and target cell indication in the handover command.
2.2.3 Timing Advance report MAC CE
For ATG, a new Timing Advance Report MAC CE is demanded. And different from NTN, the new TAR MAC CE needs to indicated the least integer number of symbols instead of slots. We could consider to reuse the same format with NTN TAR MAC CE and modify the Timing Advance field description like the following:
	-	Timing Advance: In FR1, the Timing Advance field indicates the least integer number of symbols, using subcarrier spacing of 15 kHz and 30KHz, greater than or equal to the Timing Advance value (see TS 38.211 [8], clause 4.3.1). The length of the field is 14 bits.



Proposal 8: Reuse the same format with NTN TAR MAC CE and modify the Timing Advance field description like the following:
	-	Timing Advance: In FR1, the Timing Advance field indicates the least integer number of symbols, using subcarrier spacing of 15 kHz and 30KHz, greater than or equal to the Timing Advance value (see TS 38.211 [8], clause 4.3.1). The length of the field is 14 bits.




 Conclusion
Based on the discussions mentioned above, in this contribution we provide some discussions on the reply LS on applicability of SIB19 for NR ATG and have the following proposals:
Proposal 1: We could consider to adopt same format as the ReferenceLocation IE in NTN to provide neighbor ATG cells reference locations (e.g. coarse BS location).
Proposal 2: Both cell-specific Koffset and UE specific Koffset information introduced in NTN are proposed to be applied for the ATG UE and whether and how to configure koffset is up to network implementation.
Proposal 3: Suggest RAN2 to discuss whether support similar enabling and triggering mechanism introduced in NTN for ATG TAR.
Proposal 4: If support event trigger mechanism for ATG TAR, the granularity of the threshold should be symbol level.
Proposal 5: Introduce timingAdvanceSR for ATG TAR.
Proposal 6: Introduce a new IE to include both the threshold parameter and timingAdvanceSR for ATG.
Proposal 7: For ATG, the TAR is enabled/disabled by SI, target cell’s SI for RRC re-establishment and target cell indication in the handover command.
Proposal 8: Reuse the same format with NTN TAR MAC CE and modify the Timing Advance field description like the following:
	-	Timing Advance: In FR1, the Timing Advance field indicates the least integer number of symbols, using subcarrier spacing of 15 kHz and 30KHz, greater than or equal to the Timing Advance value (see TS 38.211 [8], clause 4.3.1). The length of the field is 14 bits.
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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 oﬂ 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.
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Figure 6.1.3.57-1: Differential Koffset MAC CE
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