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Introduction
In RAN#95e meeting, the work item [RP-221369] on Air-to-ground network for NR was approved as one of Rel-18 RAN4 package. During the previous RAN4 meetings, we have reached some initial progress for ATG UE in [6], however there are still lots of open issues left for further discussions. For the ACLR/SEM and ACS requirement of ATG UE, it should be dependent on the outcome of ATG coexistence study as following. In this contribution, we want to share further views on ATG UE RF requirements based on the further evaluation results obtained so far. 
Table 6.1-1: Simulation scenarios for ATG coexistence study
	No.
	Combination
	Aggressor
	Victim
	Simulation frequency
	Notes
	Study Phase

	
	
	deployment scenario
UL/DL
	CBW
duplex mode
	deployment scenario
UL/DL
	CBW
duplex mode
	
	
	

	1
	TN with ATG
	ATG DL
	100MHz
TDD
	TN rural DL
	100MHz
/TDD
	3.5 GHz
	
	Phase 1

	2
	TN with ATG
	ATG UL
	100MHz
TDD
	TN rural UL
	100MHz
TDD
	3.5GHz
	
	Phase 1

	3
	TN with ATG
	TN rural DL
	100MHz
TDD
	ATG DL
	100MHz
TDD
	3.5GHz
	
	Phase 1

	4
	TN with ATG
	TN rural UL
	100MHz
TDD
	ATG UL
	100MHz
TDD
	3.5GHz
	
	Phase 1

	5
	TN with ATG
	ATG DL
	100MHz
TDD
	TN rural UL
	100MHz
/TDD
	3.5GHz
	
	FFS

	6
	TN with ATG
	ATG UL
	100MHz
TDD
	TN rural DL
	100MHz
TDD
	3.5GHz
	
	FFS

	7
	TN with ATG
	TN rural DL
	100MHz
TDD
	ATG UL
	100MHz
TDD
	3.5GHz
	
	FFS

	8
	TN with ATG
	TN rural UL
	100MHz
TDD
	ATG DL
	100MHz
TDD
	3.5GHz
	
	FFS

	9
	TN with ATG
	ATG DL
	20MHz FDD
	TN rural DL
	20MHz FDD
	2 GHz
	
	Phase 1

	10
	TN with ATG
	ATG UL
	20MHz FDD
	TN rural UL
	20MHz FDD
	2 GHz
	
	Phase 1

	11
	TN with ATG
	TN rural DL
	20MHz FDD
	ATG DL
	20MHz FDD
	2 GHz
	
	Phase 1

	12
	TN with ATG
	TN rural UL
	20MHz FDD
	ATG UL
	20MHz FDD
	2 GHz
	
	Phase 1

	13
	TN with ATG
	ATG UL
	20MHz FDD
	TN rural DL
	20MHz TDD
	2 GHz
	n1/n39
	FFS

	14
	TN with ATG
	TN rural DL
	20MHz TDD
	ATG UL
	20MHz FDD
	2 GHz
	n39/n1
	FFS
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2.1. ACS requirement of ATG UE
Based on the simulation results obtained so far for Case 3 and Case 11 as shown in Figure 1 and Figure 3, it should be sufficient to reuse the legacy FR1 UE PC3 ACS requirement 33dBc requirement for ATG UE.
[image: ]
Figure 1a. simulation results for Case 3: TN DL interfering ATG DL @4GHz [non co-located deployment]
[image: ]
Figure 1b. simulation results for Case 3: TN DL interfering ATG DL @4GHz [co-located deployment]
[image: ]
Figure 2. the TN cells placed underneath of Aircraft [the figure is for informative with one more ring of 57 sectors]

[image: ]
Figure 3. simulation results for Case 10: TN DL interfering ATG DL @2GHz [non co-located deployment] 

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.
2.2. Other Rx RF requirements for ATG UE
In addition, in the following table 1, we share some further views on the ATG UE Rx RF requirement and its details could be found as following:
Table 1. Summary of the proposals for ATG UE requirements
	Requirement
	Band-specific
	Applicability 

	Receiver characteristics
	
	

	General
	No
	

	Diversity characteristics
	No
	Status: completed

	Reference sensitivity
	Yes 
	Status: completed

	Maximum input level
	No
	Status: ongoing
This depend on the simulation results input to verify whether this requirement could be further relaxed similar as NR over NTN in Rel-17.
Based on the coupling loss shown as following, the maximum input power could be further relaxed around 30dB compared with MCL 70dBc for Wide area BS class.
Proposal 1: the maximum input power could be relaxed around 30dBc. 
[image: ][image: ]

	ACS
	No
	Status: ongoing
Please see the simulation results in section 2.1 and its observations.

	Blocking characteristics
	
	

	- In-band
	No
	Status: ongoing
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  

	- Out-of-band
	Partially Yes
	Status: ongoing
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  

	- Narrow band
	No
	Status: completed

	Spurious response
	No
	Status: ongoing
Expect 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.

	Intermodulation 
	No
	Status: ongoing
Not applicable

	Spurious emissions
	No
	Status: completed


2.3. Reference point for RF requirement definition
In the last RAN4 meeting, it was agreed to have the following two UE types e.g. omni antenna and phase antennary array.
Slightly different from ATG UE Tx requirement definition, for ATG UE with phase antenna array, the Rx RF requirement should be defined on top of each TAB connector. 
Proposal 6: for ATG UE with phase antenna array, the Rx RF requirement should be defined on top of each TAB connector.
Agreement: 
· Introduce two UE types to distinguish the antenna types for ATG UE.
[image: C:\Users\10164284\AppData\Local\Microsoft\Windows\INetCache\Content.MSO\4BC42716.tmp]
Figure 3. RF architecture for ATG CPE with phase antenna array or type 1-H
Conclusions
In this contribution, we shared some further views for ATG UE Rx RF requirements and proposals are made as following:
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.
Proposal 6: for ATG UE with phase antenna array, the Rx RF requirement should be defined on top of each TAB connector.
References
[1] RP-221369, Core part: Air-to-ground network for NR, CMCC, Approved.
[2] R4-2214461,WF on BS requirements for ATG, ZTE, Approved.
[3] R4-2215147,WF on UE requirements for ATG, Apple, Approved.
[4] R4-2214247,	Email Discussion Summary for [104-e][136] NR_ATG_UERF, CMCC, Noted
[5] R4-2217738	WF on ATG terminal RF requirement, Huawei, HiSilicon, Approved.
[6] R4-2306609	WF on ATG UE RF requirements, Huawei, approved.




image6.wmf
94

96

98

100

102

104

106

108

110

112

114

Coupling loss [dB]

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

C

D

F

4GHz


image7.png
Radio Transceiver unit array

Transceiver armay boundary

Radio

Distributio

n network
(RDN)

Antenna
Array
(AR)





image1.wmf
0

5

10

15

20

25

30

35

40

ACIR [dB]

0

5

10

15

20

25

30

35

T

h

r

o

u

g

h

p

u

t

 

l

o

s

s

 

[

%

]

Case 3: TN DL interfering ATG DL @4GHz,non-coloated

mean throughput loss

5% cdf throughput loss


image2.wmf
0

5

10

15

20

25

30

35

40

ACIR [dB]

0

5

10

15

20

25

30

35

T

h

r

o

u

g

h

p

u

t

 

l

o

s

s

 

[

%

]

Case 3: TN DL interfering ATG DL @4GHz,coloated

mean throughput loss

5% cdf throughput loss


image3.png




image4.wmf
0

5

10

15

20

25

30

35

40

ACIR [dB]

0

10

20

30

40

50

60

70

80

90

T

h

r

o

u

g

h

p

u

t

 

l

o

s

s

 

[

%

]

Case 11: TN DL interfering ATG DL @2GHz

mean throughput loss

5% cdf throughput loss


image5.wmf
98

100

102

104

106

108

110

112

114

Coupling loss [dB]

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

C

D

F

2GHz



3GPP

TSG-RAN

WG4

Mee

ting#

10

7

R4-2309172

Incheon

,

KR

,

May

22

–

May

2

7

,

20

2

3

Agenda

item:

8

.14.2.

3

Source:

ZTE

Corporation

Title:

Further

discussion

on

ATG

UE

Rx

RF

requirements

Document

for:

Approval

1.

Introduction

In

RAN#95e

meeting,

the

work

item

[

RP-221369

]

on

Air-to-ground

network

for

NR

was

approved

as

one

of

Rel-18

RAN4

package.

During

the

previous

RAN4

meetings,

we

have

reached

some

initial

progress

for

ATG

UE

in

[6],

however

there

are

still

lots

of

open

issues

left

for

further

discussions.

For

the

ACLR/SEM

and

ACS

requirement

of

ATG

UE,

it

should

be

dependent

on

the

outcome

of

ATG

coexistence

study

as

following.

In

this

contribution,

we

want

to

share

further

views

on

ATG

UE

RF

requirements

based

on

the

further

evaluation

results

obtained

so

far.

Table

6.1-1:

Simulation

scenarios

for

ATG

coexistence

study

No.

Combination

Aggressor

Victim

Simulation

frequency

Notes

Study

Phase

deployment

scenario

UL/DL

CBW

duplex

mode

deployment

scenario

UL/DL

CBW

duplex

mode

