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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

Bandwidth part operation
In NR release 15, the concept of Bandwidth Part operation was introduced to allow for allocating a UE with chunk of the bandwidth to allow for more flexible bandwidth management. 
A Bandwidth Part configuration consist of a location in frequency, a bandwidth and subcarrier spacing. A downlink BWP may be configured with a PDCCH, PDSCH, SPS and an RLM BWP-specific configuration. An uplink BWP may be configured with a RACH, PUSCH, PUCCH, CG, SRS and BFR BWP-specific configuration.  
There are a maximum of 4 DL/UL BWPs, with one of the BWPs being the initial BWP, which is used when the UE accesses the network. The remaining BWPs can be dedicatedly configured. 
Bandwidth part switching is either done by the network or the UE. The network can use PDCCH to dynamically switch between the configured BWPs. The UE can only switch from non-initial BWP to initial BWP for some specific cases, such as to perform random access, certain failures, etc. 
Handling BWP switching in ATG network
As explained above, a UE may be configured with BWPs that have different SCSes in the same cell. Thus when the UE or the network switches between different BWPs, the SCS may change dynamically. For this purpose, a lot of the configurations that depend on the SCS are configured per BWP. 
Observation 1: The SCS may change dynamically with BWP switching. 
In ATG, some configurations are dependent on the SCS, which represent scheduling delays, thresholds or similar which are used to model absolute delays in an ATG network. This poses some issues if the SCS changes dynamically. 
As an example, consider the case of offsetThresholdTA-r18 for ATG [3]: 
TAR-Config-r18 ::=              SEQUENCE {
    offsetThresholdTA-r18           INTEGER (1..56)                  OPTIONAL,    -- Need R
    timingAdvanceSR-r18             ENUMERATED {enabled}             OPTIONAL,    -- Need R
    ...
}

	TAR-Config field descriptions

	offsetThresholdTA
Offset for TA reporting as specified in TS 38.321 [3]. Network only configures this parameter for MCG. For ATG, network only configures offsetThresholdTA-r18, which is in unit of symbols.



This is used to trigger a TA report due to the movement of the ATG UE as the estimated TA changes. The offsetThresholdTA-r18 is in unit of slots, which is different from NTN offsetThresholdTA-r17 which is in unit of milliseconds. If the SCS changes due to BWP switching, this means that unless the number of slots changes, the absolute value that the offsetThresholdTA-r18 represents changes as well. This is despite of the absolute TA changing independently of the SCS due to the movement of the aircraft. This leads to the odd operation where the absolute threshold changes as the UE switches in between BWPs with different SCS.
Another example is the Timing advance field for TAR MAC CE [4]: 
-	Timing Advance: In FR1 except for ATG, the Timing Advance field indicates the least integer number of slots, using subcarrier spacing of 15 kHz, greater than or equal to the Timing Advance value (see TS 38.211 [8], clause 4.3.1).
For ATG in FR1, the Timing Advance field indicates the least integer number of symbols greater than or equal to the Timing Advance value (see TS 38.211 [8], clause 4.3.1). The symbol duration is based on the subcarriers spacing the UE is currently configured with. In this release of the specification, only 15 kHz and 30 kHz SCS are applicable and only values 1 … 56 are used.
The length of the field is 14 bits.
For the TAR MAC CE, it is not entirely clear with what basis of the SCS that the UE shall report the Timing Advance value, as the UE may be configured with multiple SCSes which may change dynamically. Furthermore, even if it is clarified to be related to the SCS of the current BWP, when the UE switches to another BWP, for instance due to a failure, there can be ambiguities for the network regarding the reported Timing Advance value. 
Observation 2: ATG Timing Advance Reporting is not designed for SCS changing dynamically. 
Thus we think that RAN2 needs to clarify how to interpret the slots if the UE is configured with different SCSes. Thus we propose: 
Proposal 1: RAN2 to discuss how to handle switching of SCSes via BWP-switching for timing advance reporting: 
· offsetThresholdTA-r18
· Timing Advance field in TAR MAC CE

To clarify which SCS to use when UE is configured with multiple SCSes, there could be a range of options. We think two options is that 1) either the SCS is clarified to be the SCS of the active BWP or 2) it is clarified that the SCS of the initial BWP is applied. 1) Has the con that thresholds and absolute timing will change if the SCS changes, which may cause timing errors in some cases. 2) Has the benefit that absolute timing does not change with SCS. 
[bookmark: _GoBack]Proposal 2: RAN2 to choose between 
1) Clarifying that SCS is based on SCS of active BWP
2) Clarifying that SCS is based on SCS of initial BWP
3) Any other solution

Conclusion
In this contribution we discussed issues related to ATG Timing advance reporting. 
Observation 1: The SCS may change dynamically with BWP switching. 
Observation 2: ATG Timing Advance Reporting is not designed for SCS changing dynamically. 
Proposal 1: RAN2 to discuss how to handle switching of SCSes via BWP-switching for timing advance reporting: 
· offsetThresholdTA-r18
· Timing Advance field in TAR MAC CE

Proposal 2: RAN2 to choose between 
1) Clarifying that SCS is based on SCS of active BWP
2) Clarifying that SCS is based on SCS of initial BWP
3) Any other solution
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