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Introduction
This email discussion thread will handle all contributions in agenda item 6.13.3, which are related to NR ATG UE RF requirements with the following sub-topics.
1. General issues
2. Tx requirements
3. Rx requirements
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Topic #1: ATG UE RF requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2215483
	CMCC
	Proposal 1: it’s better to define ATG UE requirements in separate subclause with suffix J in 38.101-1.
Observation 1: an AAS like UE requirement may be more like 1-H type of gNB.
Observation 2: when ATG UE is lower than 3km altitude, ATG mode on the airplane would be power off. 
Proposal 2: it’s suggested to reuse the same power control accuracy and power dynamic range requirements as TN UE.

	R4-2215634
	Apple
	Proposal 1: UE frequency pre-compensation for initial access is needed RAN2 need to be involved in the WI.
Proposal 2: Either Option 1 or Option 3 is OK for ATG UE power definition.
Proposal 3: Depending on the ATG UE antenna type, either of the following way should be considered for requirement structure,
	3a: taking FR2 UE requirement structure but define hybrid BS like requirements where most of the requirement are still tested at antenna connector.
	3b: Take FR1 UE requirement structure as the baseline.
Proposal 4: The minimum output power can be defined in the range of -25~-30dBm

	R4-2216068
	Huawei, HiSilicon
	Proposal 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.
Proposal 2: Since this work item aims to reuse the existing requirements for UE where possible, the existing requirements and frameworks for UE should be considered as first priority.
Proposal 3: To use the term “CMA: CPE mounted in the aircraft” for the target UE type for this R18 air-to-ground work item.
Observation 1: It’s very important to define the network layout for ATG scenario firstly before working group have a good way forward on how to specify UE maximum output power.
Proposal 4: From network performance perspective, the minimum requirement for UE MOP should be clearly specified instead of depending on the declaration from UE vendors.
Proposal 5: 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.
Proposal 6: Omni antenna assumption for CPE mounted in the aircraft can be excluded.
Proposal 7: Assuming beam steering capability for CPE mounted in the aircraft will enlarge the scope of ATG WI and may cause some risks of progress as all RF requirements related to the beamforming should be developed under the limited TU. Based on the concerns above, it’s proposed to focus on the CPE mounted in the aircraft without beam steering capability in Rel-18 ATG WI.
Table 1 Array antenna pattern and parameters for CPE mounted in the aircraft
	Parameter
	Values

	Antenna element vertical radiation pattern (dB)
	

	Antenna element horizontal radiation pattern (dB)
	


	Combining method for 3D antenna element pattern (dB)
	

	Maximum directional gain of an antenna element GE,max
	5 dBi


	Peak gain normalized element radiation pattern
	

	Composite array radiation pattern
	
, where



	(Mg, Ng, M, N, P) 
	 FFS

	(dv, dh)
	(0.5λ, 0.5λ)

	LE  (dB)
	2.0 dB

	UE orientation
	UE orientation is perpendicular to the ground
 and 

	Note 1:	MxN means there are M vertical and N horizontal elements
Note 2:	LE is included in GE,max.



Proposal 8: It’s recommended to adopt Table 1 UE array antenna pattern and parameters for ATG scenario.


	R4-2216401
	Ericsson
	Proposal 1	ATG UE output power is declared, subject to at least a maximum, but possibly maximum and minimum output power levels.
Proposal 2	The output power dynamic range of the UE needs to be at least 50dB
Proposal 3	The minimum output power for the ATG UE can likely be higher than ground based UEs, in the order of -20dBm at the UE array.
Proposal 4	Take the terrestrial UE in-band blocking requirements as a baseline
Proposal 5	The maximum input level needs to be around -40dBm at the UE antenna array and in the range -30 to -15dBm at the receiver input (after the antenna module); further analysis needed of the UE antenna array.

	R4-2216416
	Qualcomm Incorporated
	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 2: From UE perspective, UE is feasible to handle the DL Doppler frequency via SSB/TRS in ATG 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.
Proposal 1: RAN4 to investigate whether BS can handle two times of DL Doppler and different Doppler frequencies for UL UEs without UE pre-compensation.

	R4-2216539
	ZTE Corporation
	Proposal 1: to define single carrier operation in Rel-18 for ATG and postpone the CA operation in future release.
Proposal 2: to support the doppler/timing pre-compensation assumption for ATG UE.
Proposal 3: to capture ATG UE RF requirement in separate subclause with suffix J in the TS 38.101-1




Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1 General issues
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 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.
· Recommended WF
· TBA
Issue 1-2: Subclause to capture ATG UE requirement
· Proposals
· Option 1: it’s better to define ATG UE requirements in separate subclause with suffix J in 38.101-1. (CMCC, ZTE)
· Option 2: Others.
· Recommended WF
· Option 1
Issue 1-3: Since this work item aims to reuse the existing requirements for UE where possible, please discuss whether the following proposal is acceptable.
· Proposals
· Option 1: the existing requirements and frameworks for UE should be considered as first priority
· Option 2: Others.
· Recommended WF
· TBA
Issue 1-4: 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.
· Proposals
· Option 1: To use the term “CMA: CPE mounted in the aircraft” for the target UE type for this R18 air-to-ground work item.
· Option 2: Others.
· Recommended WF
· Option 1


Sub-topic 2 Tx requirements
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-1: Doppler pre-compensation
· 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.
· Recommended WF
· TBA
Issue 2-2: Power class for ATG UE
· Proposals
· 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)
· Recommended WF
· TBA

Issue 2-3: Output power dynamic range for ATG UE
· Proposals
· Option 1: The output power dynamic range of the UE needs to be at least 50dB. (Ericsson)
· Option 2: it’s suggested to reuse the same power dynamic range requirements as TN UE. (CMCC)
· NOTE: This implies around 60-70dB power dynamic range?
· Option 3: Others.
· Recommended WF
· TBA
Issue 2-4: Minimum output power for ATG UE
· Proposals
· Option 1: The minimum output power can be defined in the range of -25~-30dBm. (Apple)
· Option 2:	The minimum output power for the ATG UE can likely be higher than ground based UEs, in the order of -20dBm at the UE array.
· Option 3: Others.
· Recommended WF
· TBA
Issue 2-5: Power control accuracy
· Proposals
· Option 1: it’s suggested to reuse the same power control accuracy requirements as TN UE. (CMCC)
· Option 2: Others.
· Recommended WF
· TBA
Sub-topic 3 Rx requirements
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 3-1: in-band blocking requirements for ATG UE
· Proposals
· Option 1: Take the terrestrial UE in-band blocking requirements as a baseline. (Ericsson)
· Option 2: Others
· Recommended WF
· TBA
Issue 3-2: Maximum input level
· Proposals
· Option 1: The maximum input level needs to be around -40dBm at the UE antenna array and in the range -30 to -15dBm at the receiver input (after the antenna module) depending on architecture; further analysis needed of the UE antenna array. (Ericsson)
· Option 2: Others.
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
Sub topic 1 
	Company
	Comments

	Ericsson
	Issue 1-1: Conductive and/or OTA requirement
We do not understand the WID as ruling out OTA requirements on the UE just because it states that the aim is to use existing requirements as far as possible (clearly UE requirements should be updated or added if needed or useful).
If UEs could be antenna array based then it may be useful to consider OTA EIRP/EIS requirements that are similar to the BS (like 1-H). 
In general, we don’t see a need to reach any conclusion on this topic until it is more clear what kind of UE and UE antenna array is considered, or even whether more than one type of UE is considered (e.g. one type with a beamforming array, another type with a fixed or omni-directional array).

Issue 1-3: Since this work item aims to reuse the existing requirements for UE where possible, please discuss whether the following proposal is acceptable.
The UE requirements should be examined on a case by case basis. In general, though a UE requirement should only be changed if needed or really useful.

Issue 1-4: 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.
We are OK to give the UE type a name if needed. Note that the term “CPE” refers to “customer premises equipment” and the word “premises” refers to a fixed building from which a business is carried out. So, the term CPE does not ideally fit to an aircraft. We don’t have a strong view though. One question is where this term will be used; would it be in the TS ?


	ZTE
	Issue 1-1: Conductive and/or OTA requirement
We share similar understanding as Ericssion and we also don’t understand how the WID rule out of some UE types. 
Regarding the UE types as mentioned by thread 136,  we need to consider two types of ATG CPEs at least to meet the market demand based on our experience in the past. 
Issue 1-2: Subclause to capture ATG UE requirement
We are fine with the recommended WF.
Issue 1-3: Since this work item aims to reuse the existing requirements for UE where possible, please discuss whether the following proposal is acceptable.
As commented by Ericssson, we need to check the requirement case by case instead of reusing the existing requirement in spec as first priority.
Issue 1-4: 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.
No strong opinions, if possible, we want to use some naming which is well known in the past for ATG CPE to avoid causing any unnecessary confusion on the market.


	Huawei
	Issue 1-1: Conductive and/or OTA requirement
Option 1, considering the limited TU in this WI, it’s very hard to extend the scope. If companies want to add some objectives and extend the TU, it’s better to discuss this in RAN plenary.
Issue 1-2: Subclause to capture ATG UE requirement
If the assumption is to take FR1 UE requirement structure as the baseline, OK with option 1.

Issue 1-3: Since this work item aims to reuse the existing requirements for UE where possible, please discuss whether the following proposal is acceptable.
Option 1. I suppose this high level requirement let companies focus on the conductive requirement.
Issue 1-4: 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.
To Ericsson, yes, it’s planned to specify this standard term into spec. 
To ZTE, ATG CPE may be OK. What I proposed here is to emphasizing the aircraft. Anyway, we can explain it in the definition. 

	Apple
	Issue 1-1: Conductive and/or OTA requirement
Share the similar view as Ericsson that it’s premature to preclude specific UE type. It should be determined after the co-existence clearer. Eventually it may be option 1 for omni-directional UE and Option 2 for UE with beam forming function. 

Issue 1-2: Subclause to capture ATG UE requirement
We are ok with the proposal. Separate specification could also be considered if eventually the content has too much differences with the existing TN UE.

Issue 1-3: Since this work item aims to reuse the existing requirements for UE where possible, please discuss whether the following proposal is acceptable.
We are generally ok to prioritize the UE requirement structure. But as commented for 1-1, the applicable type of requirement, conductive v.s. OTA, needs to be examined.

Issue 1-4: 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.
We are ok to define the terminology. Why “ATG UE” does not work?


	Qualcomm
	Issue 1-1: Conductive and/or OTA requirement
Agree with Ericsson and ZTE. If the CPE is the with antenna array, it will have to be test in OTA manner. The OTA test method for smart phone or gNB can be leveraged. What’s the typical size for ATG CPE?
Issue 1-2: Subclause to capture ATG UE requirement
OK with the recommended WF.
Issue 1-3: Since this work item aims to reuse the existing requirements for UE where possible, please discuss whether the following proposal is acceptable.
Too early to have this conclusion. Need to check case by case.


	China Telecom
	Issue 1-2: Subclause to capture ATG UE requirement
We are ok with the option 1.
Issue 1-4: 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.
We are ok with the recommended WF.


 
Sub topic 2 
	Company
	Comments

	Ericsson
	Issue 2-1: Doppler pre-compensation
Our investigations suggests that NTN functionality can be re-used. The ephemeris “position-velocity” format in SIB 19 can provide absolute BS positions. One question may be whether the NTN functionality works for TDD, but we have not seen any showstopper. Pre-compensation is needed, because even if the Doppler could be estimated from the RS (may not work for the BS), the UE still needs to apply the right timing for a PRACH access.

Issue 2-2: Power class for ATG UE
Options 2/4 are similar. We think that a power can be declared (with a requirement to meet the declaration), similar to IAB. A maximum limit on the declared power can be specified; the maximum limit would be the same as the assumed power in the co-existence simulations.

Issue 2-3: Output power dynamic range for ATG UE
Either 50, 60, 70dB is OK

Issue 2-4: Minimum output power for ATG UE
Either proposal is OK, although it may be useful to defer a decision until after deciding on the assumptions on network layout, ISD, UE antenna etc.

Issue 2-5: Power control accuracy
This is probably OK, although probably the power control accuracy requirement could be relaxed. One reason to do this would be if the UE would need to support a larger power than current UEs. It is also worth to remember that the UE would need to be built to aviation component specifications and environments, which might impact the achievable power control range. So possibly double checking those things may be good before making a final decision.



	ZTE
	Issue 2-1: Doppler pre-compensation
We have similar understanding as Ericsson.  NTN SIB19 could be reused for ATG network here since ATG is part of Rel-17 NTN work. In addition, both timing and freq compensation is feasible based on the assistant information if provided. 
Issue 2-2: Power class for ATG UE
We also support the Options 2/4 and suggestions from Ericsson.

Issue 2-3: Output power dynamic range for ATG UE
This could be further studied, the minimum output power defined in TN spec is also coming from coexistence study back to LTE Rel-8 phase and we also did some similar practice for IAB-MT in Rel-16.  therefore we might need more consideration on it.

Issue 2-4: Minimum output power for ATG UE
This is somehow related with previous discussion for issue 2-3.

Issue 2-5: Power control accuracy
Share similar understanding as Ercisson, the aviation specification might have some impacts, we could use the the existing UE requirement as baseline for it.


	Huawei
	Issue 2-1: Doppler pre-compensation
If we go option 1, is there any impact on RAN4 spec? Or should RAN1/RAN2 be involved to check whether current pre-compensation mechanism is applicable to ATG? If there is no RAN1/RAN2/RAN4 impact, no matter whether we assume the Doppler pre-compensation or not, we can drop this issue. Otherwise, companies are encouraged to elaborate the working group’s impacts.
Issue 2-2: Power class for ATG UE
Option 1a. I have to highlight that UE is different from a network node. Generally, network node can’t be moved and the performance is deterministic. For a UE, it’s moving. In order to meet the network performance, we have to specify the minimum requirements for MOP.
Issue 2-3: Output power dynamic range for ATG UE
OK with CMCC’s proposal.
Issue 2-4: Minimum output power for ATG UE
Based on the power dynamic range, we can get the minimum output power.
Issue 2-5: Power control accuracy
OK to further study this after we specify a accurate output power range.

	Apple
	Issue 2-1: Doppler pre-compensation
Pre-compensation is needed in our view. 
Regarding how to get the location information, we have similar view that SIB 19 could work for ATG as well. While our proposal is that we better confirm with with RAN1/2 by sending a LS. Since these are high level assumptions that deserve to be made clear earlier.

Issue 2-2: Power class for ATG UE
We share similar view as Huawei on the understanding of ATG UE. IAB approach is not workable for a UE type of device. Power class information should be communicated to ATG BS anyway. We are open for further discussion on whether it is a fixed set of power class or based on declaration. Either way needs signaling support for network to know the power details.

Issue 2-3: Output power dynamic range for ATG UE
According to our analysis, the power dynamic range could be in the range of -25dBm ~ -30dBm. But reusing the existing requirement is also fine by us.

Issue 2-4: Minimum output power for ATG UE
Either proposal is OK. 

Issue 2-5: Power control accuracy
Ok to further study this issue.


	Qualcomm
	Issue 2-1: Doppler pre-compensation
We are not convinced by NTN pre-compensation is necessary for ATG since the scenario of ATG is quite similar as HST (speed, maximum doppler, etc.) but we did not consider any pre-compensation in HST. 
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? 
With that, we suggest to further discussing this issue in 2nd round/GTW.

	China Telecom
	Issue 2-2: Power class for ATG UE
Option 1 is preferred. Furthermore, multiple ATG UE power classes can be defined to give more flexibility to ATG deployment.
Issue 2-5: Power control accuracy
The existing power control accuracy requirements for TN UE can be a baseline.


 
Sub topic 3
	Company
	Comments

	Ericsson
	Issue 3-1: in-band blocking requirements for ATG UE
We emphasize “baseline” here. The ATG UE will clearly not be very close to any BS if in the air. On the other hand, it can experience LoS pathloss to BS. Probably the blocking requirement could be less stringent; more analysis could be made.

	ZTE
	Issue 3-1: in-band blocking requirements for ATG UE
Similar understanding as Ericsson, the final value could be further revisited by the evaluation results.

Issue 3-2: Maximum input level
This depend on the simulation results input to verify whether this requirement could be further relaxed similar as NR over NTN in Rel-17.

	Huawei
	Issue 3-1: in-band blocking requirements for ATG UE
OK with Ericsson’s proposal and further study this.

Issue 3-2: Maximum input level
We can assume BS output power (46dBm), minimum distance between BS and UE and couple loss. Then, we can get Maximum input level.

	Qualcomm
	Issue 3-2: Maximum input level
Agree with ZTE and Huawei. 

	
	




Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic #1
	Issue 1-1: Conductive and/or OTA requirement
Some companies think it’s too early to exclude the UE types.  Some companies show the concerns on how the WID rule out of some UE types. Company show the concerns on the limited TU in this WI, and extension on the scope as WID said “Consider conductive requirements for UE”
Tentative agreements:
Candidate options:
Recommendations for 2nd round:
Further discuss this issue in the 2nd round.

Issue 1-2: Subclause to capture ATG UE requirement
Tentative agreements:
Option 1 can be agreeable.
             Note: Separate specification could also be considered if eventually the content has too much differences with the existing TN UE.
Candidate options:
Recommendations for 2nd round:
Capture the tentative agreements in WF.

Issue 1-3: Since this work item aims to reuse the existing requirements for UE where possible, please discuss whether the following proposal is acceptable.
Tentative agreements:
Candidate options:
Recommendations for 2nd round:
No need to discuss this issue. Experts can focus on issue 1-1.


Issue 1-4: 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.
Tentative agreements:
Candidate options:
Option 1: CMA: CPE mounted in the aircraft
Option 2: ATG CPE
Option 3: ATG UE
Option 4: ATGT: ATG terminal
Option 5: Other
Recommendations for 2nd round:
Further discuss the candidate options.

	Sub-topic #2
	Issue 2-1: Doppler pre-compensation
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?
Tentative agreements:
Candidate options:
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.
Recommendations for 2nd round:
Further discuss the potential options.

Issue 2-2: Power class for ATG UE
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.
Tentative agreements:
Candidate options:
Recommendations for 2nd round:
More discussions are needed to find a potential solution.

Issue 2-3: Output power dynamic range for ATG UE
Tentative agreements:
Candidate options:
Option 1: 50dB
Option 2: 60dB
Option 3: 70dB
Recommendations for 2nd round:
Further check the candidate options.

Issue 2-4: Minimum output power for ATG UE
Issue 2-5: Power control accuracy
Tentative agreements:
Candidate options:
Recommendations for 2nd round:
No need to discuss in the 2nd round. Focus on issue 2-2 and 2-3

	Sub-topic #3
	Issue 3-1: in-band blocking requirements for ATG UE
Tentative agreements:
Candidate options:
Recommendations for 2nd round:
Take the terrestrial UE in-band blocking requirements as a baseline.
Note: further study this requirement based on the coexistence study.

Issue 3-2: Maximum input level
Tentative agreements:
Candidate options:
Recommendations for 2nd round:
Further analyze BS output power, minimum distance between BS and UE, couple loss and coexistence output. Then come back to this requirement.





[bookmark: _GoBack]Discussion on 2nd round (if applicable)
Open issues 
Sub topic 1: Companies are encouraged to comment the Way forward directly. And we will discuss the way forward in next Monday’s GTW meeting.
WF on ATG terminal RF requirement:
	Company
	Comments

	sub topic 1-1:

	Ericsson: We don’t agree to rule out radiated requirements based on the WID; the WID states to re-use requirements where possible, but clearly that does not preclude changing or adding requirements otherwise there would be nothing to do. We don’t see the need to make any conclusion between the options right now though but think we can wait to discuss and decide further until more is clear about the UE.  So just keeping these options is sufficient.
ZTE: we could understand the motivation from moderator, however we don’t see its urgency to draw the conclusion. Even for AAS type based ATG CPE, then beamforming capability should be also considered as well.


	sub topic 1-3:

	Ericsson: Option 4 is fine for us; option 3 would be too. We don’t have a strong view, but as mentioned, the term “CPE” is not quite right English language wise considering the meaning of the term “premises” (although maybe anyhow understood in the industry).
ZTE: no strong preference on it. Option 3 is also fine for us.


	sub topic 2-1:

	Ericsson: In our understanding, pre-compensation is likely to be essential for PRACH and quite probably needed for at least BS Doppler estimation too. Our understanding is that the NTN method can be applied. All of options 1-4 are applicable. If needed, we can LS to check whether the NTN framework is applicable. We should follow the WID and not create work for RAN1/2, although if the NTN framework would for some reason not be applicable then we need to discuss how to handle PRACH and Doppler; this may need some RAN discussion if it would need RAN1/2 changes. But as said we believe NTN functionality should be workable. There should be further discussion in RAN4, but as indicated it does not really impact the RF. It could be potentially discussed in RRM and demod instead. 
How about as a WF, to conclude that the topic should be handed for now to the RRM session, which could send an LS if needed and then, if there is an issue with NTN functionality there may need to be earlier demod TUs (to figure out if there is a RAN4 solution) or some RAN1/2 involvement to fix it ? (The latter, to be clear is not our preference; we prefer to use NTN functionality!)
ZTE: firstly as mentioned by Ercisson, if ISD for ATG BS is up to 300km, then timing pre-compensation is useful for the PRACH transmission. The existing NTN functionality could be reused and we don’t see any RAN1/RAN2 impacts and there are no need to send the LS to other WG. In Rel-17, ATG is also part of NTN WID indeed. 
Regarding the timing/frequency compensation, frequency compensation should be have some impacts on how RAN4 define the freq error requirement for it. 
Again we also prefer to reuse the existing NTN funtionality which is also part of WID to create the additional work for RAN1/2.


	Sub-topic 2-2
	Ericsson: We appreciate the viewpoint of those companies that argue for a power class and fixed power requirement. Indeed, it will be more tricky if terminals appear with different power. On the other hand, the aircraft mounted UEs will need to be mounted on an aircraft fuselage where there may be located together with other radio equipments that may be sensitive to the TX power of the ATG UE. ATG UE may possibly with avionics regulations limiting the power. Furthermore, the UEs will need to be built with avionics grade components and meet all relevant airline industry requirements. The requirements may even vary between aircraft types. As of now, it is not obvious how, given the avionics related considerations, RAN4 can decide on what is a suitable power level. It may not be good to take the risk of deciding a power level in RAN4 that is for some reason not workable on an aircraft. Any further inputs on avionics related regulation / considerations that would help to make such a decision welcome. 
ZTE: the same understanding as Ericsson, we are fine to have some assumptions for ATG UE from coexistence perspective, however when defining the specific power class for ATG CPE, maybe regulations or other considerations should be taken into account. 
To conservative way,  this could be left up to the declaration in the spec instead of fixing any power class. When vendor implement certain ATG CPE for each aircraft, they could consult with aviation corporation on its targets.


	Sub-topic 2-3
	Ericsson: From our analysis, any of these are OK. Again, it is not clear what a UE with avionics component grade and meeting relevant requirements, and potentially with a higher power level can actually do. 70dB is a safer assumption from a 3GPP perspective, but 50dB safer from an implementation perspective.
ZTE: we need to fix the power limits for ATG UE firstly and then further discuss the dynamic range requirement for it. At least we don’t see its urgency to draw the conclusion for it.
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