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Introduction
During RAN2#121bis-e it has been briefly discussed what are the requirements for Air-To-Ground (ATG). In particular whether SIB19 is relevant for signalling the base station’s (BS’s) position. As a result, the LS to RAN4 has been sent in [1]. RAN4 has considered RAN2 inputs during their last meeting (RAN4#107, held in May 2023) and replied in [2] and [3]. The topic has been further discussed in RAN2 at RAN2#123 (August 2023) and the following decisions have been taken:
	· 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.



In the meantime, RAN4 has sent two subsequent LSs to RAN2 (see [4][5]). In this paper we analyse what are the further RAN2 implications of the decisions made by RAN4 for supporting ATG and of those made by RAN2 during the preceding meeting. 
[bookmark: _Hlk510705081]Discussion
On the Base Station’s Location (serving and neighbour)
RAN4 in [4] indicated that in addition to serving BS’s location, the UE needs to also get to know the neighbour ATG cells reference location. Most likely the location for serving and for the neighbours can be of the same accuracy (i.e. it can be coarse, as indicated by RAN4 in their earlier LSs).
Observation 1: RAN4 requests RAN2 to define signalling for informing the UE on the location of neighbour ATG cells.
One of the main concerns expressed in [1] was related to disclosing the location of ground BS in ATG system. Due to that, RAN2 has asked RAN4 what kind of accuracy is required. Even though there is no solid number given in RAN4 response [2], it is clearly stated the BS is allowed not to provide its exact location.
Observation 2: RAN4 has confirmed the location of BS does not have to be exact and some inaccuracy is allowed. 
However, it is not clear how inaccurate this location can be. As per [2], BS’s location does not need to be specified and RAN4 has not completed their study on the required accuracy.
Observation 3: RAN4 believes BS’s location accuracy does not have to be specified, while the actual requirements are still under discussion in RAN4. 
Interestingly, RAN4 points out that the UE will use the BS’s signalled location for time and frequency pre-compensation calculations but will not consider the error due to misalignment between the indicated and the actual BS location. Thus, the misalignment is likely to have an impact on the PRACH formats that will be used in ATG. The larger the misalignment will be, the lower is the allowed number of PRACH formats (i.e. large inaccuracy between the actual and signalled BS’s location would require to use only these longer PRACH preamble formats). 
Observation 4: The larger the misalignment between the actual and indicated BS position, the more restricted is the choice of PRACH formats.
However, it seems this can be addressed via RAN4 requirements, while RAN2 can just ensure this BS location is signalled via system information.       
Proposal 1: 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.
On Koffset signalling
In addition to the BS’s location inaccuracy, [2] has also indicated that ATG system requires koffset signalling. It is also included in SIB19 (see: cellSpecificKoffset in TS 38.331). It is optionally signalled as a part of NTN-Config and consumes 10 bits.
Observation 5: koffset which is required by RAN4, can be provided using cellSpecificKoffset which is a part of NTN-Config.
At RAN2#123 there were some concerns whether the koffset shall be cell-specific or UE-specific. In our understanding, RAN4 asks for cell-specific value. In addition, we do not see how UE-specific koffset could be provided using System Information. 
Proposal 2: RAN2 enables the signalling to provide cell-specific koffset for ATG purposes.
On Cell Reselection Requirements for ATG
Besides the LS in [2], RAN4 has also identified another ATG-related need, which shall be addressed by RAN2. As suggested in [3], system information for ATG should indicate which set of cell reselection requirements has to be applied. RAN4 agreed to consider either set 1 (Rel-15 NR requirements) or set 2 (Rel-17 HST requirements for cell reselections).
Observation 6: As indicated by RAN4, system information needs to indicate which set of cell reselection requirements applies for a particular ATG cell.
This has been already discussed at RAN2#123 and it was agreed to:
	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.



During RAN2#123 there were some doubts if Set 1 (legacy Rel-15 requirements) is a default behavior or whether there should be some other fallback mechanism. Apparently, based on our understanding of recent RAN4 agreements, Set1 is always a default behaviour, if Set 2 is not feasible. Thus, we propose the following:
Proposal 3: 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.
On TA signalling
Besides all that has been stated above, RAN4 has also indicated the need for reporting the TA [4]:
	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.



As can be seen above, NTN TA reporting framework can be reused, but a finer granularity is needed.
Observation 7: RAN4 requests RAN2 to introduce finer granularity for ATG TA reporting than was defined for NTN.
However, the requested range is from 1 symbol to 28 symbols, with 1 symbol granularity. Thus, it is sufficient to use 5 bits to represent this range. Single OCTET MAC CE would be sufficient.
Proposal 4: Introduce an optional MAC CE similar to the one defined in 6.1.3.56 of 38.321, with a single OCTET to represent the ATG TA values.
Conclusion
The following observations and proposals were made in this document:
Observation 1: RAN4 requests RAN2 to define signalling for informing the UE on the location of neighbour ATG cells.
Observation 2: RAN4 has confirmed the location of BS does not have to be exact and some inaccuracy is allowed. 
Observation 3: RAN4 believes BS’s location accuracy does not have to be specified, while the actual requirements are still under discussion in RAN4. 
Observation 4: The larger the misalignment between the actual and indicated BS position, the more restricted is the choice of PRACH formats.
Proposal 1: 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.
Observation 5: koffset which is required by RAN4, can be provided using cellSpecificKoffset which is a part of NTN-Config.
Proposal 2: RAN2 enables the signalling to provide cell-specific koffset for ATG purposes.
Observation 6: As indicated by RAN4, system information needs to indicate which set of cell reselection requirements applies for a particular ATG cell.
Proposal 3: 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.
Observation 7: RAN4 requests RAN2 to introduce finer granularity for ATG TA reporting than was defined for NTN.
Proposal 4: Introduce an optional MAC CE similar to the one defined in 6.1.3.56 of 38.321, with a single OCTET to represent the ATG TA values.
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