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Introduction
This email discussion thread will handle all contributions in agenda item 5.14.2, which are related to NR ATG UE RF requirements with the following sub-topics.
1.	Tx requirements for ATG UE
2.	Rx requirements for ATG UE
3.  TPs for TR 38.876
Topic #1: Tx requirements for ATG UE
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304206
	CMCC
	Proposal 1: It’s suggested to add TDD band n39 as the operating band of ATG.
Observation 1: ATG users need traffic with high throughput, and the ATG BS has supported 256QAM.
Proposal 2: 256 QAM should be supported for ATG UE.
Proposal 3: According to simulation results, the 40dBm could be set as the MOP upper limit.
Proposal 4: UE MOP capability report could be set as {23dBm, 26dBm, …, 40dBm} with 3dB granularity.
Proposal 5: -26dBm/MHz could be used as the minimum output power for 2GHz and -37dBm/MHz could be used for 4GHz.
Proposal 6: It’s suggested to define two power classes, one is for low power range UE that uses antenna array to enhance coverage and the other is for high power range UE that uses omni-direction antenna.

	R4-2304674
	Qualcomm Incorporated
	Observation 1: Production variations in maximum output power present an opportunity for UL coverage improvements that should be enabled by removing upper limit for maximum output power 

Proposal 1: The power class definition for ATG UE should be written as follows:

6.2.1XX	Maximum output power for ATG UE

The following UE Power Classes define the maximum output power for any transmission bandwidth within the channel bandwidth of NR carrier unless otherwise stated. UE shall meet maximum output power with RMC defined in A.2.2.5 with uplink modulation set to [256 QAM] and using maximum NRB according to Table 5.3.2-1 for the maximum supported channel BW. UE may be capable for higher output power with other NRB_alloc smaller than maximum defined in Table 5.3.2-1 and lower order modulation.  The period of measurement shall be at least one sub frame (1ms).
Table 6.2.1XX-1: UE Power Class
	NR
band
	Class 1 (dBm)
	Tolerance (dB)
	Class 1.5 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)

	n1
	
	
	
	
	
	
	23
	-2

	n78
	
	
	
	
	
	
	23
	-2

	n79
	
	
	
	
	
	
	23
	-2

	NOTE 1:	PPowerClass is the maximum UE power specified without taking into account the tolerance
NOTE 2:   RMC is defined in Annex A.2.2.5



Proposal 2: UE to limit the maximum transmit power according to the country specific maximum transmit power limit if any. The corresponding country specific maximum power limit could be specified in RAN4 spec with a separate table as UE Power Class.

Proposal 3: Considering some margins, the minimum output power for ATG could be written as below with 25dB relaxation:

Table 6.3.1-1: Minimum output power
	Channel bandwidth
	(MHz)
	5,10,15,20
	25,30,35,40,45,50
	60,70,80,90,100

	REF_SCS
	(kHz)
	15
	30

	Minimum output power
	(dBm)
	-40+25
	-40+25+10log10 (BWChannel /20)
	-40+25+10log10 (BWChannel /20)

	Measurement bandwidth
	(MHz)
	MBW=REF_SCS*(12*NRB+1)/1000

	NOTE: The minimum output power value is rounded to the nearest number down to one decimal point.



Proposal 4:  256QAM should be supported for ATG UL and the existing transmit modulation quality requirements can be reused.


	R4-2305005
	Ericsson
	Proposal 1	Use maximum output power in co-existence simulations as MOP upper limit.
Proposal 2	Define UE minimum output power to be -25 dBm for 2 GHz, and -20 dBm for 4 GHz.
Proposal 3	256 QAM should be supported for ATG UE.

	R4-2305373
	Huawei, HiSilicon
	Proposal 1: New capability can be introduced for ATG UE to indicate the maximum output power at maximum modulation order and full PRB configurations.
Proposal 2: The range of this IE P-Max from -30 to 33dBm is not enough for ATG UE. Whether to extend the range of P-Max or introduce a similar new IE with larger range for ATG can be further discussed.
Proposal 3: it’s proposed to define the following Pcmax,f,c
The UE is allowed to set its configured maximum output power PCMAX,f,c for carrier f of serving cell c in each slot. The configured maximum output power PCMAX,f,c is set within the following bounds:
PCMAX_L,f,c ≤  PCMAX,f,c  ≤  PCMAX_H,f,c with
PCMAX_L,f,c = MIN {PEMAX,c, PMaxOutputPowerClass}
PCMAX_H,f,c = PEMAX,c
where
	PEMAX,c is the value given by [either the p-Max IE or the field additionalPmax of the NR-NS-PmaxList IE], whichever is applicable according to TS 38.331[7];
	PMaxOutputPowerClass is the maximum UE output power at maximum modulation order and full PRB configurations which is indicated by ATG UE;
Proposal 4: To specify Minimum output power for ATG UE as -20dBm/100MHz and scale this value for other different channel bandwidths.

	R4-2305394
	ZTE Corporation
	Observation 1: based on the initial simulation results in Case 2 and Case 10, it should be sufficient to reuse the legacy FR1 UE PC3 ACLR requirement 30dBc requirement for ATG UE.
Proposal 1: the minimum output power for ATG UE could be [-3dBm/100MHz] and scale with other BW.
Proposal 2: not to define the UL 256QAM for ATG CPE. 
Proposal 3: for configured output power of ATG CPE, propose not to configured Tx power defined similar as IAB-MT.
Proposal 4: for Additional SEM for ATG CPE, propose not to define it unless there are any regulatory requirement if necessary.
Proposal 5: for UE coexistence requirement for ATG CPE, propose not to define it.



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1 New operating band for ATG
Sub-topic description:
Open issues and candidate options before meeting:
Issue 1-1: It’s suggested to add TDD band n39 as the operating band of ATG.
· Proposals
· Option 1: Agreeable
· Option 2: disagree, please comment.
· Recommended WF
· TBA

Sub-topic 1-2 The maximum output power
Sub-topic description 
Open issues and candidate options before meeting:
Issue 1-2-1: The indication of the maximum output power
· Proposals
· Option 1: New capability can be introduced for ATG UE to indicate the maximum output power at maximum modulation order and full PRB configurations.
· UE MOP capability report could be set as {23dBm, 26dBm, …, 40dBm} with 3dB granularity.
· Option 2: Others
· Recommended WF
· Option 1
Issue 1-2-2: upper limit for maximum output power
· Proposals
· Option 1: 40dBm
· Option 2: Use maximum output power in co-existence simulations as MOP upper limit.
· Option 3: Not to define the upper limit for maximum output power. 
· Recommended WF
· TBA

Issue 1-2-3: Consideration for power class
· Proposals
· Proposal 1: It’s suggested to define two power classes, one is for low power range UE that uses antenna array to enhance coverage and the other is for high power range UE that uses omni-direction antenna.
· Proposal 2: The power class definition for ATG UE should be written as proposed in R4-2304674. If there is a country specific maximum transmit power limit set by the regulation, the corresponding maximum power limit could be specified in RAN4 spec with a separate table as UE Power Class.
· Table 6.2.1XX-1: UE Power Class
	NR
band
	Class 1 (dBm)
	Tolerance (dB)
	Class 1.5 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)

	n1
	
	
	
	
	
	
	23
	-2

	n78
	
	
	
	
	
	
	23
	-2

	n79
	
	
	
	
	
	
	23
	-2

	NOTE 1:	PPowerClass is the maximum UE power specified without taking into account the tolerance
NOTE 2:   RMC is defined in Annex A.2.2.5


· 
· Recommended WF
· TBA
Sub-topic 1-3 Minimum output power for ATG
Sub-topic description:
Open issues and candidate options before meeting:
Issue 1-3: Minimum output power for ATG
· Proposals
· Option 1: -13dBm/MHz could be used as the minimum output power for 2GHz and -17dBm/MHz could be used for 4GHz.
· Option 2: Considering some margins, the minimum output power for ATG could be written as below with 25Db relaxation:
	Channel bandwidth
	(MHz)
	5,10,15,20
	25,30,35,40,45,50
	60,70,80,90,100

	REF_SCS
	(kHz)
	15
	30

	Minimum output power
	(dBm)
	-40+25
	-40+25+10log10 (BWChannel /20)
	-40+25+10log10 (BWChannel /20)

	Measurement bandwidth
	(MHz)
	MBW=REF_SCS*(12*NRB+1)/1000

	NOTE: The minimum output power value is rounded to the nearest number down to one decimal point.



· Option 3: Define UE minimum output power to be -25 dBm for 2 GHz, and -20 dBm for 4 GHz.
· Option 4: To specify Minimum output power for ATG UE as -20dBm/100MHz and scale this value for other different channel bandwidths.
· Option 5: the minimum output power for ATG UE could be [-3dBm/100MHz] and scale with other BW.
· Recommended WF
· TBA
Sub-topic 1-4 UL 256QAM for ATG UE
Sub-topic description:
Open issues and candidate options before meeting:
Issue 1-4: UL 256QAM for ATG UE
· Proposals
· Option 1: 256QAM should be supported for ATG UL and the existing transmit modulation quality requirements can be reused. (CMCC, Qualcomm, Ericsson)
· Option 2: not to define the UL 256QAM for ATG CPE. (ZTE)
· Recommended WF
· Option 1
Sub-topic 1-5 Configured transmitted power
Sub-topic description:
Open issues and candidate options before meeting:
Issue 1-5-1: Configured transmitted power
· Proposals
· Option 1: it’s proposed to define the following Pcmax,f,c
The UE is allowed to set its configured maximum output power PCMAX,f,c for carrier f of serving cell c in each slot. The configured maximum output power PCMAX,f,c is set within the following bounds:
PCMAX_L,f,c ≤  PCMAX,f,c  ≤  PCMAX_H,f,c with
PCMAX_L,f,c = MIN {PEMAX,c, PMaxOutputPowerClass}
PCMAX_H,f,c = PEMAX,c
where
	PEMAX,c is the value given by [either the p-Max IE or the field additionalPmax of the NR-NS-PmaxList IE], whichever is applicable according to TS 38.331[7];
	PMaxOutputPowerClass is the maximum UE output power at maximum modulation order and full PRB configurations which is indicated by ATG UE;
· Option 2: for configured output power of ATG CPE, propose not to configured Tx power defined similar as IAB-MT.
· Recommended WF
· TBA
Issue 1-5-2: The range of IE P-Max
· Proposals
The range of this IE P-Max from -30 to 33dBm is not enough for ATG UE. Whether to extend the range of P-Max or introduce a similar new IE with larger range for ATG can be further discussed.
· Option 1: The range of this IE P-Max should be extended.
· Option 2: Keep the range of this IE P-Max as it is.
· Option 3: Others.
· Recommended WF
· Option 1
Sub-topic 1-6 Additional SEM
Sub-topic description:
Open issues and candidate options before meeting:
Issue 1-6: Additional SEM
· Proposals
· Option 1: for Additional SEM for ATG CPE, propose not to define it unless there are any regulatory requirement if necessary
· Option 2: other
· Recommended WF
· TBA
Sub-topic 1-7 UE coexistence requirement for ATG CPE
Sub-topic description:
Open issues and candidate options before meeting:
Issue 1-7: UE coexistence requirement for ATG CPE
· Proposals
· Option 1: for UE coexistence requirement for ATG CPE, propose not to define it.
· Option 2: other
· Recommended WF
· TBA

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

	XXX
	

	Huawei
	Option 1 is OK

	Qualcomm
	Ok with Option 1. Revised WID is needed to include the newly added band. Co-existence simulation scenario in TR 38.876 should be updated accordingly.

	Ericsson
	Option 1, we are OK to add n39 to ATG

	ZTE
	Okay with option 1

	CMCC
	Option 1

	Apple
	OK with option 1 since it is operator request. 


 
Sub topic 1-2 
	Company
	Comments

	XXX
	Issue 1-2-1:

Issue 1-2-2:

Issue 1-2-3:



	Huawei
	Issue 1-2-1:
Option 1 is OK
Issue 1-2-2:
Option 1. But I’m open to consider other higher value. If a capability is introduced, not sure how can it work without upper limit.
Issue 1-2-3:
If my understanding is correct, CMCC proposed to specify two kinds for UE as the requirements are different for different implementations. UE type or class can be considered as power class may cause some ambiguity and misunderstanding.


	Qualcomm
	Issue 1-2-1: The indication of the maximum output power
Option 2. It is not clear for us why we need a new capability for ATG UE MoP which includes an upper limit of max output power. As we explain in our paper R4-2304674, from co-channel interference management and SAR designs reasons, there is no need to limit the upper limit of max output power. With that, UE just needs indicate network the lower limit of max output power which could reuse the current IE for Ppowerclass. In addition, if power class is defined with 256QAM with full allocation, how would upper limit, e.g., 40dBm work? Is it assuming some difference for QPSK?
Issue 1-2-2: upper limit for maximum output power
Option 3. No need to define the upper limit for as we explained in issue 1-2-1. Question to Huawei, could you explain more why it doesn’t work without upper limit? Network can always use P-max to restrict the max transmit power of UE.
Issue 1-2-3: Consideration for power class
For proposal 1, it is needed to have separate UE types. 
We support proposal 2 as proponent. Look at the comments in issue 1-2-1/1-2-2 and justifications in  R4-2304674.

	Ericsson
	Issue 1-2-1: We are fine with the UE indication of MOP as a new capability. However, we have some reservations regarding the granularity. The proposed granularity of 3 Db only has marginal benefit in terms of RRC signalling overhead reduction (as compared to 1 Db granularity) while making UE implementation less flexible. Hence, we do not see clear advantages of having a coarser granularity. 
Issue 1-2-2:
The ATG UE output power varies with the type of aircraft and deployment scenario. It is essential to restrict the upper limit MOP to the values that have been used in the co-existence studies. 40 dBm for 2 GHz, 43 dBm for 4 GHz
[bookmark: OLE_LINK1]Issue 1-2-3: There are two types of ATG UE for 2 GHz and 4 GHz, it would be better to postpone the power class discussion until we have confirmed the requirements. If there is no or little difference in the requirements, then there is no need to differentiate them.


	ZTE
	Issue 1-2-1: The indication of the maximum output power
Option 2. from our understanding, there are no necessity to add one more capability, ATG CPE are allowed to report its power  and from the granularity perspective, we would like to have one Db step size instead 3Db.
Issue 1-2-2: upper limit for maximum output power
For the upper limit, we are fine with 40dBm TRP if necessary.
Issue 1-2-3: Consideration for power class
For proposal 1, we are fine with it since these are under the ATG coexistence discussion.

	CMCC
	Issue 1-2-1:
We are fine with Option 1. 
Issue 1-2-2:
We are fine with Option 1 and Option 2. 
Issue 1-2-3:
Thanks for Huawei explanation. Our opinion is defining two sets of RF requirements for ATG UE based on the antenna types. Considering the existing analysis, two sets of RF requirements are required for 2GHz and 4GHz. So we prefer to define it by antenna types.

	Apple
	Issue 1-2-1: 
We share similar view as Ericsson. We support the UE indication of MOP as a new capability. While we think the granularity of 3dB does not make maximum benefit of such capability. have some reservations regarding the granularity. The benefit for RRC signalling overhead reduction by using 3dB granularity instead of 1dB granularity is marginal. We propose to consider minimum granularity of 1dB for future proof of such capability.
Issue 1-2-2:
Form signalling design perspective, there should be an upper limit. While the upper limit can be sufficiently large so that it can accommodate as much applications as possible.  40 dBm could be the candidate for consideration since it is already approaching the WA BS output power and should be sufficient for a CPE.
Issue 1-2-3: 
If we introduce UE indication of MOP with granularity, maybe the power class requirement is not needed for ATG UE as for handheld UE. The ATG UE can report its power capability to network using the new capability. In specification, ATG SEM can be defined similar as BS SEM which is related to different power range.



 
Sub topic 1-3 
	Company
	Comments

	XXX
	

	Huawei
	Option 3.

	Qualcomm
	We prefer to define a general minimum output power requirements based on worst case as we did for TN UE.
Support Option 2 that is the same format we use for TN UE min. output power requirements.

	Ericsson
	Issue 1-3, we can use -20 dBm as the minimum output power. However, the power could  be scaled in the same way as in TS 38.101.

	ZTE
	We still prefer to go with option 5 since other options are not possible happen with ATG BS placed upwards and ATG ue is flying over the ATG BS.  

	CMCC
	We update our result that we can use -13 dBm / -17dBm for 2GHz and 4GHz. Because more stringent requirements are used, we are fine with Option 3 or using -20 dBm.

	Apple
	Option 3 based on our analysis in R4-2218694.


 
Sub topic 1-4 
	Company
	Comments

	XXX
	

	Huawei
	Option 1

	Qualcomm
	Option 1

	Ericsson
	Option 1, 256QAM shall be supported given the high data rate use cases and high achievable link budget.

	ZTE
	Based on the existing link budget and coupling loss during the coexistence study. The upper sinr could be around 20dBc which should still supported by 64QAM with high coding rate and if we want to support 256QAM with low coding rate, that might be also possible, however we don’t see much benefit for it unless the target SINR could be improved up to 25dB-30dBc if possible.

	CMCC
	Base on the CL CDF result, 2GHz CPE UL with 36dbc has 25% probability for 256QAM and 29% with 4GHz. So we prefer Option 1.

	
	


 

Sub topic 1-5 
	Company
	Comments

	XXX
	Issue 1-5-1:

Issue 1-5-2:


	Huawei
	Issue 1-5-1:
Option 1.
Issue 1-5-2:
Option 1

	Qualcomm
	Issue 1-5-1:
Option 2. 
Issue 1-5-2:
Option 1. An offset can be applied for ATG UE. 

	Ericsson
	Issue 1-5-1, 
Option 1, for regulatory or operational reasons, it maybe needed for the network to configure the output power to be below the maximum which UE is capable.
Issue 1-5-2: 
Option 1, the range of Pmax should be extended.


	ZTE
	Issue 1-5-1:
We support the Option 2 and we don’t see the problem for IAB-MT yet. 
Issue 1-5-2:
From our understanding, P-Max might be not needed at all since this should be part of regulation information and vendors should be well known that information. For IAB-MT, we have WA IAB-MT with its power up to BS level, the system could also work indeed. 

	CMCC
	Issue 1-5-1:
We prefer to Option 2, since MPR requirement is not defined for ATG.
Issue 1-5-2:
If the upper limit of MOP is larger than 33dBm, we prefer Option 1.


 
Sub topic 1-6 
	Company
	Comments

	XXX
	

	Huawei
	If no further regulatory inputs can be observed, we can go option 1 in this release.

	Qualcomm
	OK with option 1.

	ZTE
	We support the option 1.

	CMCC
	We are fine with option 1.


 

Sub topic 1-7 
	Company
	Comments

	XXX
	

	Huawei
	It’s better to check whether general spurious emission requirements can meet the UE-to-UE coexistence requirements considering the worst case. Otherwise, we need to specify the requirements somehow.

	Qualcomm
	Agree with Huawei. Need to wait for the co-ex conclusion for UE-UE co-ex scenario. 

	ZTE
	We support the option 1,  the general spurious emission requirement has already been agreed before.

	CMCC
	We are fine with option 1 or waiting for coexistence conclusion


 
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 #1-1
	Tentative agreements: Option 1
Candidate options:
Recommendations for 2nd round: 

	Sub-topic #1-2
	Tentative agreements:
Candidate options:
Recommendations for 2nd round: 
Capture the agreement in GTW into the WF.

	Sub-topic #1-3
	Tentative agreements:
Candidate options:
Option 2, Option 3 and Option 5 can be kept for further discussion
Recommendations for 2nd round: 
Further discuss whether RAN4 can have a consensus on the assumption of minimum distance between ATG BS and ATG UE when deriving the minimum output power.

	Sub-topic #1-4
	Majority view seems option 1. Company also provide the probability for UL SINR for clarification.
Tentative agreements:
Candidate options:
Recommendations for 2nd round: 
Further check whether company can compromise option 1.

	Sub-topic #1-5
	More discussion are needed on issue 1-5-1
For issue 1-5-2, Majority view seems option 1. Company also provide the probability for UL SINR.
Tentative agreements:
Candidate options:
Recommendations for 2nd round: 
For issue 1-5-1, capture the candidate options into the way forward.
For issue 1-5-2, Further check whether company can compromise option 1.

	Sub-topic #1-6
	Tentative agreements:
Option 1
Candidate options:
Recommendations for 2nd round: 


	Sub-topic #1-7
	Tentative agreements:
Candidate options:
Recommendations for 2nd round: 
Further check whether general spurious emission requirements can meet the UE-to-UE coexistence requirements considering the worst case.




Discussion on 2nd round (if applicable)

Topic #2: Rx requirements for ATG UE
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304207
	CMCC
	Proposal 1: Maximum input level is -37dBm for 2GHz and -19dBm for 4GHz.
Proposal 2: Define at least two kinds of power classes based on the antenna types. One for omni-direction and the other for antenna array.

	R4-2304675
	Qualcomm Incorporated
	Proposal 1: RAN4 to consider 25dB relaxation for the maximum input level compared with TN requirements.

Proposal 2: Pinterference for ACS case 2 should align with the maximum input level

	R4-2305006
	Ericsson
	Observation 1	The out-of-band blocking requirement depends on the environment of other radio transmitters and radar systems.
Observation 2	The spurious response requirement depends on the environment of other radio transmitters and radar systems.


Based on the discussion in the previous sections we propose the following:
Proposal 1	Propose to use -56 dBm interference power level for in-band blocking.
Proposal 2	It is not necessary to consider blocking from other ATG networks when assessing the in-band blocking requirement.
Proposal 3	The RX intermodulation requirement should be considered after the maximum input level and blocking requirements are determined.


	R4-2305375
	Huawei, HiSilicon
	Proposal 1: when deriving the maximum input level for ATG scenario, the antenna gains from both BS and UE sides should be considered. 3km minimum distance between BS and UE and 2GHz centre frequency can be assumed.
Proposal 2: to use -30dBm as the maximum input level for ATG UE.
Observation 1: the maximum input level for ATG UE can’t be smaller than the requirements specified for NTN UE due to the closer minimum distance.
Proposal 3: It’s proposed to reuse the existing in-band blocking requirements in TS 38.101-1 for ATG UE.
Proposal 4: The requirements for OOB blocking and spurious response specified in TS 38.101-1 can be reused for ATG UE.
Proposal 5: to reuse Intermodulation characteristics requirements specified in TS 38.101-1 for ATG UE.

	R4-2305395
	ZTE Corporation
	Observation 1: based on the initial simulation results in Case 3 and Case 11, it should be sufficient to reuse the legacy FR1 UE PC3 ACS requirement 33dBc requirement for ATG UE.
Proposal 1: the maximum input power could be relaxed around 30dBc. 
Proposal 2: for in-band blocking requirement of ATG CPE, propose to use the existing requirements in TS 38.101-1 as baseline and further discuss whether it could be relaxed further since the expected blocking signal should be lower compared with the handheld smartphone.
Proposal 3: for OOBB requirement of ATG CPE, propose to use the existing requirements in TS 38.101-1 as baseline and further discuss whether it could be relaxed further since the expected blocking signal should be lower compared with the handheld smartphone.  
Proposal 4: for receiver spurious response requirement, propose to the same as TN and its power level of interfering signal could be further investigated similar as in-band blocking and out of band blocking.
Proposal 5: for Rx IMD requirement of ATG CPE, propose not to define the requirement.



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1 Maximum input level
Sub-topic description:
Open issues and candidate options before meeting:
Issue 2-1-1: Maximum input level
· Proposals
· Option 1: Maximum input level is -37dBm for 2GHz and -19dBm for 4GHz considering two kinds of power classes based on the antenna types.
· Option 2: RAN4 to consider 25dB relaxation for the maximum input level compared with TN requirements.
· Option 3: To use -30dBm as the maximum input level for ATG UE.
· Option 4: the maximum input power could be relaxed around 30dBc.
· Recommended WF
· Discuss whether to specify two sets of requirements considering different antenna types.
· To align the assumption about minimum distance between ATG BS and UE, antenna gain for ATG UE and BS, maximum output power for ATG BS.
Issue 2-1-2: Pinterference for ACS case 2
· Proposals
· Option 1: Pinterference for ACS case 2 should align with the maximum input level
· Recommended WF
· Option 1

Sub-topic 2-2 In-band blocking
Sub-topic description 
Open issues and candidate options before meeting:
Issue 2-2: In-band blocking
· Proposals
· Option 1: to use -56 dBm interference power level for in-band blocking based on the evaluation in R4-2305006.
· It is not necessary to consider blocking from other ATG networks when assessing the in-band blocking requirement.
· Option 2: It’s proposed to reuse the existing in-band blocking requirements in TS 38.101-1 for ATG UE.
· Option 3: for in-band blocking requirement of ATG CPE, propose to use the existing requirements in TS 38.101-1 as baseline and further discuss whether it could be relaxed further since the expected blocking signal should be lower compared with the handheld smartphone.
· Recommended WF
· TBA
Sub-topic 2-3 Out-of-band blocking
Sub-topic description 
Open issues and candidate options before meeting:
Issue 2-3: Out-of-band blocking
· Proposals
· Option 1: The requirements for OOB blocking specified in TS 38.101-1 can be reused for ATG UE.
· General UE band filter can be reused for ATG UE and even much better filter can be implemented for ATG UE.
· Option 2: for OOBB requirement of ATG CPE, propose to use the existing requirements in TS 38.101-1 as baseline and further discuss whether it could be relaxed further since the expected blocking signal should be lower compared with the handheld smartphone.
· Other observation: The out-of-band blocking requirement depends on the environment of other radio transmitters and radar systems
· Recommended WF
· TBA
Sub-topic 2-4 receiver spurious response
Sub-topic description 
Open issues and candidate options before meeting:
Issue 2-4: Receiver spurious response
· Proposals
· Option 1: The requirements for spurious response specified in TS 38.101-1 can be reused for ATG UE.
· Option 2: for receiver spurious response requirement, propose to the same as TN and its power level of interfering signal could be further investigated similar as in-band blocking and out of band blocking.
· Other observation: The spurious response requirement depends on the environment of other radio transmitters and radar systems
· Recommended WF
· TBA

Sub-topic 2-5 RX intermodulation
Sub-topic description 
Open issues and candidate options before meeting:
Issue 2-5: RX intermodulation
· Proposals
· Option 1: The RX intermodulation requirement should be considered after the maximum input level and blocking requirements are determined.
· Option 2: to reuse Intermodulation characteristics requirements specified in TS 38.101-1 for ATG UE.
· Option 3: for Rx IMD requirement of ATG CPE, propose not to define the requirement.
· Recommended WF
· Option 1
Companies views’ collection for 1st round 
Open issues 
Sub topic 2-1 
	Company
	Comments

	XXX
	Issue 2-1-1:

Issue 2-1-2:


	Huawei
	Issue 2-1-1:
Tend to agree with CMCC. We need to consider two sets of requirements assuming different UE antenna gain. In addition, 3km minimum distance should be considered when we specify this requirements.
Issue 2-1-2:
Option 1

	Qualcomm
	Issue 2-1-1:
It could be based on the worst case to define the maximum input.
Issue 2-1-2:
Option 1

	Ericsson
	Issue 2-1-1: Tentative to agree with option 2, but would like to re-word “relaxation”, because we are defining a requirement for a new type of equipment, not relaxing a requirement on the equipment that already has been specified.
Issue 2-1-2: Option 1


	ZTE
	Issue 2-1-1:
We support the option 2 and option 4 which is also aligned with Ericsson’s in-band blocking evaluation. 
Issue 2-1-2:
Agree with Option 1

	CMCC
	Issue 2-1-1:
We prefer to defining two sets of RF requirements for maximum input level
Issue 2-1-2:
Option 1


 
Sub topic 2-2 
	Company
	Comments

	XXX
	

	Huawei
	Option 2

	Qualcomm
	Option 2

	Ericsson
	Option 1, the level should be based on simulation because the interference situation is completely different to a handheld UE or CPE on the ground.

	ZTE
	We support the option 1 from Ericsson which is aligned with our estimation on maximum input power requirement.

	CMCC
	We prefer option 2.


 
Sub topic 2-3 
	Company
	Comments

	XXX
	

	Huawei
	Option 2. As the filter performance for ATG UE is better than the handheld UE.

	Qualcomm
	Option 1

	Ericsson
	The deployment scenarios of ATG UE are different from that of normal UE and a deeper understanding of the avionic radio environment is needed to determine the OOB and spurious response. Currently, there is a lack of knowledge of the avionic environment. We have raised our concern that the OOB and spurious response depend on the environment of other radio transmitters and radar systems. 

	ZTE
	We support the option 2.

	CMCC
	We prefer option 2


 
Sub topic 2-4 
	Company
	Comments

	XXX
	

	Huawei
	Option 2. As the filter performance and Rx RF chain for ATG UE are better than the handheld UE.

	Qualcomm
	Option 1

	ZTE
	Option 2

	CMCC
	We prefer option 2


 
Sub topic 2-5 
	Company
	Comments

	XXX
	

	Huawei
	Either option 1 or option 2 is OK.

	Qualcomm
	Option 1

	Ericsson
	see our comment for sub topic 2-3

	ZTE
	Option 1

	CMCC
	We prefer option 1


 

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#2-1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:
For issue 2-1-1:
Further to discuss whether we need to specify two sets of RF requirements for maximum input level.
Further discuss whether RAN4 can have a consensus on the assumption of minimum distance between ATG BS and ATG UE when deriving the maximum input level.
For issue 2-1-2:
Option 1 is agreeable.

	Sub-topic#2-2
	Tentative agreements:
Candidate options:
Option 1
Option 2
Recommendations for 2nd round:
Further discuss these two options.

	Sub-topic#2-3/2-4
	Tentative agreements:
Candidate options:
Option 1
Option 2
Recommendations for 2nd round:
Further discuss these two options.

	Sub-topic#2-5
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:
No need to further discuss this point since maximum input level and blocking requirements are still open.



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.

Topic #3: TPs for TR 38.876
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304351
	Apple
	TP for TR 38.876: General aspects

	R4-2304316
	Apple
	TP for TR 38.876: Transmit signal quality

	R4-2305374
	Huawei
	Text proposals for MOP and MPR/AMPR requirements 

	R4-2304676
	Qualcomm Incorporated
	TP on TR 38.876 for ATG UE Rx requirements part 1

	R4-2305007
	Ericsson
	TR 38.876 on UE Rx requirements, i.e., 7.1.3.6 – 7.1.3.10.



Companies views’ collection for 1st round 
CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2304315
	Huawei: band n39 need to be added. We can only list the band numbers and no need to the specific frequency range.
Qualcomm: In the WID, there are only n1, n78 and n79 listed as example bands.

	
	Ericsson: Not necessary to list the frequency range.

	
	

	R4-2304316
	Ericsson: maybe confirmed the 256QAM first and remove the “Note”

	
	ZTE: we didn’t discuss the pi/2 BPSK before and don’t see the reason to keep it. In addition, the discussion for uplink 256QAM is still ongoing. 

	
	

	R4-2305374
	Ericsson: suggest to rephrase: “ATG UE is that the components will need to be avionics grade and the output power / Tx chain design will be different to other types of UEs”

	
	

	
	

	R4-2304676
	Huawei: Generally, it’s very hard to assume 0dBi antenna gain for 4GHz phased array antenna model.
Delta R for four Rx should be added even if it’s optional for UE implementation.
Qualcomm: To Huawei, if conductive test is assumed for 4GHz as well, the antenna gain is 0dBi since there will be a cable connecting to the device. 

	
	Ericsson:
1. 7.1.3.4 -> 7.1.3.1
“Unless otherwise stated the receiver characteristics are specified at the antenna connector(s) of the ATG CPE.” repeated twice, one should be sufficient in general part (7.1.3.1)

	
	ZTE: we are fine to add the 4Rx as optional if companies have strong preference. In addition, I also agree with QC that if connector based testing, it should be okay.
More bands to be updated.

	R4-2305007
	ERC Recommendation 74-01 Annex 3 [2] and TS 38.101-1[xx] should be added into the reference clause.

	
	ZTE: similar comments as Huawei

	
	




Summary for 1st round 
CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”

	R4-2304315
	to be revised

	R4-2304316
	to be revised

	R4-2305374
	to be revised

	R4-2304676
	to be revised

	R4-2305007
	to be revised



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
	WF/TP number
	Comments collection

	WF: R4-230xxxx
	

	
	

	
	

	Revised TP of R4-2304315
	

	
	

	
	

	Revised TP of R4-2304316
	

	
	

	
	

	Revised TP of R4-2305374
	

	
	

	
	

	Revised TP of R4-2304676
	

	
	

	
	

	Revised TP of R4-2305007
	

	
	

	
	



[bookmark: _GoBack]Recommendations for Tdocs
1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	
	WF on …
	YYY
	

	
	LS on …
	ZZZ
	To: RAN_X; Cc: RAN_Y

	
	WF on ATG UE RF requirements
	Huawei
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-23xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-2304206
	
	Discussion on ATG UE Tx requirements
	CMCC
	Noted
	

	R4-2304207
	
	Discussion on ATG UE Rx requirements
	CMCC
	Noted
	

	R4-2304315
	
	TP for TR 38.876: General aspects
	Apple
	Revised
	

	R4-2304316
	
	TP for TR 38.876: Transmit signal quality
	Apple
	Revised
	

	R4-2304674
	
	On ATG UE Tx reuqirements
	Qualcomm Incorporated
	Noted
	

	R4-2304675
	
	On Rx requirements for ATG UE RF
	Qualcomm Incorporated
	Noted
	

	R4-2304676
	
	TP on TR 38.876 for ATG UE Rx reuqirements
	Qualcomm Incorporated
	Revised
	

	R4-2305005
	
	Discussion on remaining ATG UE RF Tx requirements
	Ericsson
	Noted
	

	R4-2305006
	
	Discussion on remaining ATG UE RF Rx requirements
	Ericsson
	Noted
	

	R4-2305007
	
	TP to TR 38.876 on ATG UE Rx requirements
	Ericsson
	Revised
	

	R4-2305373
	
	Discussion on ATG UE Tx requirements
	Huawei, HiSilicon
	Noted
	

	R4-2305374
	
	TP for TR 38.876 to introduce ATG UE Tx requirements
	Huawei, HiSilicon
	Revised
	

	R4-2305375
	
	Discussion on ATG UE Rx requirements
	Huawei, HiSilicon
	Noted
	

	R4-2305394
	
	Further discussion on ATG UE Tx RF requirements
	ZTE Corporation
	Noted
	

	R4-2305395
	
	Further discussion on ATG UE Rx RF requirements
	ZTE Corporation
	Noted
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-23xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-23xxxxx
	
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-23xxxxx
	
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents

