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0 Background
Referring to the latest work item [1], the main objectives for ATG terminal is listed as below.

· 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

Working group is responsible to specify the RF requirements for ATG terminal. However, some high level issues are identified and need to be further addressed firstly. In this WF, we’d like to address them.

1 General issues

1.1 <Sub-topic 1-1> Conductive and/or OTA requirement
· Proposals

· Option 1: Since only conductive requirements for UE are considered in this work item, the OTA requirements for UE and considerations related to OTA can be excluded in this release.

· Option 1a: Take FR1 UE requirement structure as the baseline.

· Option 2: taking FR2 UE requirement structure but define hybrid BS like requirements where most of the requirement are still tested at antenna connector.

· Option 3: an AAS like UE requirement may be more like 1-H type of gNB.

<Way forward >: Working group will consider conductive requirement for UE in this R18 WI, unless the OTA requirement objective is added into the WI in the future RAN plenary meetings.
· NOTE: This way forward doesn’t exclude any types of UE implementation.
1.2 <Sub-topic 1-2> Subclause to capture ATG UE requirement
<Way forward >: It’s better to define ATG UE requirements in separate subclause with suffix J in 38.101-1..

· NOTE: Separate specification could also be considered if eventually the content has too much differences with the existing TN UE.

1.3 <Sub-topic 1-3> Working group has agreed that only aircraft is considered in this WI. Please discuss whether to standardize a general term for this kind of UE as below.
Moderator think this term will be used in TS. Thus, companies are encouraged to come up with an idea.
Proposals:

Option 1: CMA: CPE mounted in the aircraft

Option 2: ATG CPE

Option 3: ATG UE

Option 4: ATGT: ATG terminal

Option 5: Other
<Way forward >: Option 4.
2 Tx requirements
2.1 <Sub-topic 2-1> Doppler pre-compensation
Summary in the 1st round discussion.

· Proposals

· Option 1: to support the doppler/timing pre-compensation assumption for ATG UE. (ZTE)

· Option 1a: UE frequency pre-compensation for initial access is needed RAN2 need to be involved in the WI. (Apple)

· Option 2: From UE perspective, UE is feasible to handle the DL Doppler frequency via SSB/TRS in ATG scenario. RAN4 to investigate whether BS can handle two times of DL Doppler and different Doppler frequencies for UL UEs without UE pre-compensation. (Qualcomm)

· Observation 1: The Doppler frequency for ATG is a gradual increase which is not the same as NTN, and its maximum Doppler frequency is more like an HST scenario instead of NTN scenario.

· Observation 3: Doppler/timing pre-compensation in NTN is based on ephemeris. It is not clear how the NTN functionality can be reused to ATG without BS location information.

Some companies think Doppler pre-compensation is needed. One company comment that whether the NTN functionality works for TDD. Two companies think NTN SIB19 could be reused for ATG network. One company is not sure whether RAN1/RAN2 should be involved to check whether current pre-compensation mechanism is applicable to ATG as there are no RAN1/RAN2’s impact in this WI. One company provide the following concerns.

With the assumption of applying the pre-compensation for ATG, there are some aspects need to be checked:

Firstly, we are not sure if there is any issue to apply SIB 19 for the TN bands (ATG will use TN band number). But for NTN, we have NTN specified bands with SIB 19

Secondly, it is not clear what’s the required period for ATG? Can we assume the same period from NTN?

Last but not the least, the position and speed of ATG BS is static which is different from NTN. And operators/infra vendors are OK to provide the explicit BS location information for AGT UE?

In order to make progress for this issue, Moderator proposed the following options to address this controversial issue. Companies are encouraged to think about which way forward is the best way to address this issue.
Proposals:

Option 1: Further discuss Doppler pre-compensation in RAN4

Option 2: Send LS to check the impacts about Doppler pre-compensation.

Option 3: Follow the WID as there are no RAN1/RAN2’s impacts

Option 4: Drop this issue. No matter if we assume that Doppler pre-compensation is needed or not, there is no RF impacts.

Option 5: To address this issue by the method which is similar as HST.

Option 6: Others.
<Way forward >: TBD

2.2 <Sub-topic 2-2> Power class for ATG UE
Summary in the 1st round discussion.

· Option 1: A separate UE power class is defined for ATG UE. (Apple)

· Option 1a: From network performance perspective, the minimum requirement for UE MOP should be clearly specified instead of depending on the declaration from UE vendors. (Huawei)
· In order to reuse the current industry eco-system, 23dBm per element for FDD band n1 and 23dBm (26dBm) per element for TDD band n78, n79 can be assumed. The UE maximum output power can be further discussed after antenna array configurations are concluded.

· Option 2: Not to define the power class for ATG UE similar as IAB-MT. (ZTE)

· Option 3: Consider further whether to set a power level in the requirement, or set a requirement on power accuracy with a declared power (subject to a maximum limit). (Apple)

· Option 4: ATG UE output power is declared, subject to at least a maximum, but possibly maximum and minimum output power levels. (Ericsson)

Two companies think that a power can be declared (with a requirement to meet the declaration).

Three companies think can go option 1 or option 1a.

In order to make progress, moderator would like to check whether the following way forward can be acceptable.

<Way forward >:

Firstly, it’s proposed to define a range of ATG terminal’s maximum output power considering UL budget, UL traffic mode and regulation.




Upper boundary: FFS (e.g. fixed value or infinite)




Lower boundary: FFS (e.g. 23dBm, 26dBm, 29dBm…..)
Secondly, it’s proposed to consider the following options in this R18 WI:



Option 1: Specify one value for ATG terminal’s maximum output power from the range.



Option 2: specify a set of ATG terminal’s maximum output power from the range.



Option 3: specify a range of ATG terminal’s maximum output power

Thirdly, it’s proposed to consider the following options for indicating the ATG terminal’s maximum output power



Option 1: manufacturer declaration.




Option 2: ATG terminal indicate the maximum output power using UE capability.
2.3 <Sub-topic 2-3> Output power dynamic range for ATG UE
<Way forward >: Output power dynamic range for ATG UE.

· Option 1: 50dB.

· Option 2: 60dB.

· Option 3: 70dB.

3 Rx requirements
<Way forward>: in-band blocking requirements for ATG UE
· Take the terrestrial UE in-band blocking requirements as a baseline.
· Note: further study this requirement based on the coexistence study.

<Way forward>: Maximum input level

· Further analyse and assume BS output power, minimum distance between BS and UE, couple loss and coexistence output. Then come back to this Maximum input level.

4 Reference
[1] RP-220962, New WID: Air-to-ground network for NR, CMCC
