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[bookmark: _Ref35586532]Introduction
In RAN2#121bis-e meeting, RAN2 initially discussed the RAN4 LS on ATG and agreed that RAN2 will address this and intends to find a solution for Rel-18 (SIB19 or other SIB etc). In this paper, we further discuss the possible RAN2 work based on LS from RAN4.
Discussion
Background
Based on [1], the ATG (Air to Ground) UEs are typically aircrafts with a maximum speed of 1200km/h, which access to ATG gNB by 5G air interface, and the cell size could be 300km. Some issues on time and/or frequency compensation or cell reselection need to be discussed and enhanced in RAN4. In order to perform time and/or frequency compensation at UE side, ATG BS is expected to provide location information to assist UE-based time and/or frequency pre-compensation, which is the purpose to trigger RAN4 to send LS to RAN2.
The signaling design for ATG requirement
On location information and koffset 
Based on the LS [2] as below from RAN4, the location information of base station could reuse some parameters in SIB19 for NTN system. Meanwhile, gNB does not need to provide the exact base station location, and the exact accuracy of base station location is still under discussion in RAN4. This means that RAN2 could reuse the location parameters for NTN system with relaxed accuracy. Furthermore the parameter koffset for ATG is agreed by RAN4, and the cell specific koffset applied for NTN has been included in SIB19. It seems that RAN2 needs to discuss whether to reuse the SIB19 with downscaled parameters for ATG, as several parameters in SIB19 for NTN could be reused for ATG. 
	RAN4 would like to thank RAN2 for the reply LS on the applicability of the SIB19 for ATG. RAN4 has discussed the question from RAN2 on required ATG ground station reference location accuracy and had the following agreements:
· Base station is allowed to not provide the exact base station location. The exact supported accuracy according to RAN4 requirements is still under discussion and it could be sent to RAN2 if it is needed by RAN2.
· RAN4 assumes the BS location accuracy does not need to be specified.
· UE performs the frequency/time pre-compensation based on the indicated BS location and the actual UE location, where the UE frequency/timing pre-compensation does not consider the error due to the misalignment between the indicated BS location and the actual BS location.
In addition, RAN4 would like to respectfully inform RAN2 that RAN4 has agreed to introduce the mechanism of koffset in ATG system as NTN, whether and how to configure koffset is up to network implementation. RAN4 kindly asks RAN2 to take this information into account when considering the applicability of SIB19 for ATG and design corresponding signaling for it.
RAN4 kindly asks RAN2 to take the above information into account.


In our view, the legacy SIB19 is used to support NTN system, although some parameters indicated by RAN4 could be reused by ATG, but it is not clear whether the network will implement both NTN system and ATG UE in future. It is better to use separate SIBs to support the NTN and ATG, which could also avoid the impact on legacy SIB19. For example, RAN2 does not need to revise the legacy procedure on SIB19 as below in TS 38.331 since T430 is not applied for ATG UE to re-acquire SIB19.
	[bookmark: _Toc46481693][bookmark: _Toc46482927][bookmark: _Toc83790224][bookmark: _Toc46480459][bookmark: _Toc139044973]5.2.2.4.21	Actions upon reception of SIB19
Upon receiving SIB19, the UE in RRC_CONNECTED shall:
1>	start or restart T430 for serving cell with the timer value set to ntn-UlSyncValidityDuration for the serving cell from the subframe indicated by epochTime for the serving cell;
NOTE:	UE should attempt to re-acquire SIB19 before the end of the duration indicated by ntn-UlSyncValidityDuration and epochTime by UE implementation.



Proposal 1: define new SIB to configure base station location information and cell specific parameter koffset for ATG.
According to the spec TS38.213 as below, the mechanism of koffset includes two parts, one part is cell specific koffset, another part is UE specific koffset offset. 
	[bookmark: _Toc137056356][bookmark: _Toc45699162][bookmark: _Toc36498136][bookmark: _Toc29917262][bookmark: _Toc29899525][bookmark: _Toc29899107][bookmark: _Toc29894808][bookmark: _Toc26719377][bookmark: _Toc20311552][bookmark: _Toc12021440]4.2	Transmission timing adjustments
…,and, where  is provided by cellSpecificKoffset and  is provided by a Differential Koffset MAC CE command [11, TS 38.321]; …


Furthermore, based on below UE capability definition in TS38.306, it can be seen that UE specific capability to support the mechanism of koffset for NTN has been introduced.
	ue-specific-K-Offset-r17
Indicates whether the UE supports the reception of UE-specific K_offset comprised of the following functional components:
-	Support of reception of UE-specific K_offset via MAC-CE
-	Support of determining the timing of PUSCH, PUCCH, CSI reference resource, transmission of aperiodic SRS, activation of TA command, first PUSCH transmission in CG Type 2 with UE-specific Koffset
UE indicating support of this feature shall also indicate support of uplinkPreCompensation-r17 and uplink-TA-Reporting-r17 for this band. This field is only applicable for bands in Table 5.2.2-1 in TS 38.101-5 [34] and HAPS operation bands in clause 5.2 of TS 38.104 [35].


Observation 1: UE specific capability to support the UE specific adjustment mechanism of koffset for NTN has been introduced.
The same requirement to support the UE specific koffset for ATG is needed. Now, the issue is, whether we need to introduce new UE capability for ATG, or the legacy UE capability of ue-specific-K-Offset could be reused by ATG. Since the NTN UE capability ue-specific-K-Offset-r17 is coupled with TA reporting feature, it could be easier to define a new ATG UE capability for UE specific koffset .
Proposal 2: Define a new ATG UE capability for UE specific koffset.
On indication for inter-frequency cell reselection 
Regarding LS [3] as below, RAN4 asks RAN2 to define an indication to indicate set1 or set2 of cell-reselection requirements that will be applied in inter-frequency cell reselection. From the perspective of RAN2 signaling, SIB4 is used for inter-frequency cell reselection, so this cell-specific indication could be configured in SIB4 to indicate that UE will apply set1 or set2 to perform inter-frequency cell reselection, the details on stage 3 could be FFS.
	RAN4 has discussed the RRM requirements for ATG UE according to the work item objectives stipulated in RP-230279. 
For inter-frequency cell reselection in RRC IDLE and INACTIVE states, RAN4 has agreed to define two sets (set1 and set2) of cell-reselection requirements for ATG UEs (one based on Rel-15 NR reselection requirements and other based on Rel-17 HST requirements). RAN4 has agreed that the network may indicate via system information, whether set1 or set2 requirements apply for a particular cell based on cell configuration. 


Proposal 3: In SIB4, network indicates whether set1 or set2 requirements apply for a particular cell to perform the inter-frequency cell-reselection.
Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: Define new SIB to configure base station location information and cell specific parameter koffset for ATG.
Proposal 2: Define a new ATG UE capability for UE specific koffset.
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