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An ad hoc meeting on AAS held on Monday evening 18:30 - 20:00.

The following companies and organizations were presented: Huawei, Alcatel-Lucent, Ericsson, DT, Nokia Siemens Networks, KDDI, ZTE, NTT DOCOMO, Alcatel-Lucent, NEC, Samsung, CATT.
Summary after the meeting:
1. Ericsson leads the discussion to come up a way forward on reference sensitivity. 
2. Spurious emission shall be specified at the transceiver array boundary pending final confirmation from one company by next meeting.

3. R4-132393 shall be revised to capture the agreed parameters. 
4. Contents for Reply LS in 2811 are approved. To be revised for formatting change.
5. The rests of TDoc listed on the MM can be noted.

=================================================================================

Agenda

1. Reference Sensitivity

2. Spurious Emissions
3. Unwanted Emission

4. Transmitter inter-modulations
5. Deployment, coexistence scenarios, and simulations
1 Reference Sensitivity
	R4-132403
	Discussion
	Discussion on AAS BS: Reference sensitivity requirement
	Huawei

	R4-132637
	Approval
	AAS Requirement Reference Point for Receiver Reference Sensitivity
	Nokia Siemens Networks


	Reference sensitivity Req.
	Conductive Requirements
	Radiated Requirements
	Transformation from requirement point and test points

	
	Spatial effects
	Requirements
	Issues to be resolved
	Spatial effects
	Requirements
	Issues to be resolved
	

	Huawei
	As discussed in [9], spatial effects exist at the transceiver array boundary if all are in-phase combined.

However, it’s not necessary to test thespatial effects of active receiver array for reception performance. No values to do so.
	Option 1: Fixed Refsen level for each individual receiver for certain level of throughputs. Each receiver is tested conductively and independently.
Option 2: Fixed Refsen level for a virtual receiver consists of multiple physical receivers.

No trade-off between NF and antenna gain. Reference sensitivity at the far field is a function of antenna gain. 
	Option 1 is problematic if the number of receivers is large.

Another questions is whether or not the antenna pattern shall be tested as part of the requirements?
No Figure-of-Merit to measure the reception performance of AAS BS as an integrated system
If the antenna gain is large, it’s may not be necessary to have a low noise figure.
	The min EIRS to be tested to receive a reference signal at multiple points for a virtual receiver. 

For the rests of the receiver requirements, it’s not necessary to be specified and tested at multiple points.
	The min EIRS values at multiple points in the space for the declared virtual receiver, reflecting the AAS BS reception performance, as well as the beam steering capability.

Min EIRS is fixed values at far field. This allows the trade-off between NF and antenna gain within the AAS system.
	Agree on a reference antenna gain based on what the minimum EIRS is derived for a virtual receiver.

How to specify and test the rests of the receiver requirements:

Option 1: all the rests of receiver requirements are also specified and tested at the far field. Issues: This would require interference signals with very high power to be generated. Need special design of test facilities. Detailed investigation required.

Option 2: transform the min EIRS as conductive Refsen at transceiver array boundary. Issues: need to measure the antenna gain. May need external CW source for accurate measurement.
	If all the receiver requirements are specified and tested at far field, no transformation is needed.

If the rests of the requirements other than the Refsens are specified and tested conductively, the follow work needed:
1. Measure the antenna gain and convert the min EIRS as conductive Refsens.
2. This is feasible and process can be figured out with further detailed investigation.

	NSN
	
	AAS requirement reference point for reference sensitivity remain at the transceiver boundary.
	
	
	
	
	The requirements defined at this point may need further consideration based on considerations of the characteristics of the RDN + antenna sub-array


Discussions: 

NSN: We shall have more accurate definition for EIRS. What could min EIRS tell us on network performance?
E///: We can consider to declare the angle of the min EIRS. And there is definition of EIRS already. EIRS is a commonly used term.
E///: EIRS is needed to measure the performance of the uplink of the BS. Question to paper 2637, what are the issues of the sources as wanted signals? Those issues can be resolved by calibration.

NSN: There are complexities on the measurement setup. Furthermore, Radiated reference point is too arbitrary. 
E///: We will come back with more details on the OTA measurement setup. We shall have the counterpart performance indicator as for the transmitter side.

NEC: Our position is the same as NSN. How to specify min EIRS for multiple beams?

E///: We can use the same approaches as at transmitter side. 

ALU: Can you please clarify your comments regarding the similarly agreed transmitter approach? It is not agreed yet.

E///: At the transmitter side, we propose to include both the radiated and conductive requirements for output power. We wish this to be formally agreed. 
ALU: This is a proposal that is being discussed currently but there have not been any agreements. Testing at either radiated and conductive requirements is aligned with the SI conclusion.
NSN: I am wondering we are discussing the different question. The question to be answered is where the reference point for reference sensitivity is. 

HW: The min EIRS and the conductive reference sensitivity are two different requirements. They could have different reference point.
E///: The AAS BS is supposed to meet both requirements.

NSN: We need more offline discussion.

Way forward: Ericsson leads the discussion on a way forward on reference sensitivity.
2 Spurious emissions
	R4-132399
	Discussion
	Discussion on AAS BS: Spurious emission requirement
	Huawei

	R4-132534
	Approval
	How to specify spurious emission requirements for AAS BS
	NTT DOCOMO

	R4-132458
	Discussion
	Unwanted and spurious emissions for AAS
	Ericsson

	R4-132642
	Approval
	AAS Requirement Reference Point for Transmitter Spurious Emissions
	Nokia Siemens Networks

	R4-132405
	Discussion
	One operator's view on RF measurements
	KDDI


	BS Tx spurious emission Req.
	Conductive Requirements
	Radiated Requirements
	Transformation from requirement point and test points

	
	Spatial effects
	Requirements
	Issues to b
e resolved
	Spatial effects
	Requirements
	Issues to be resolved
	

	Huawei
	As analyzed in [4], spatial effects exist at the transceiver array boundary.
However, it’s not necessary to specify and test the spatial effects for active transmitter array only. No value to do so.
	Option 1: The requirement is defined as the sum of spurious emission per physical transmitter within the virtual transmitter. The virtual transmitter could consist of multiple physical transmitters.

Option 1 is aligned the existing requirements specified for a single transmitter in legacy BS.
Option 2: Requirement is defined per individual physical transmitter port. 
	Option 1 is problematic if the number of receivers is large.


	The directional transmission of the spurious emission in the space depending on the transmitter configurations.
	Option 1: The EIRP values at single point in the space for a virtual transmitter. The requirements shall be scaled by the antenna gain if specified and tested as EIRP values 

This is aligned with some of the existing regulations.

Option 2: Total radiated power over the whole sphere for a virtual transmitter. 
	The power level at far field would reach the noise floor of the measurement facilities, especially for the coexistence / co-location spurious emission level.
	Transformation from EIRP to conductive power requires precise measure of the antenna gain at the spurious emission domain. 

	Ericsson
	
	For uncorrelated spurious emissions, requirement can be defined and tested at equivalent antenna port.
	
	
	For partly correlated spurious emissions, the requirement should be set such that such effects are properly captured.
	The potential impact of array coupling and feedback between transceiver chains should be investigated further. 
	

	DOCOMO
	
	Proposal1 ... Specifying spurious emission requirement for AAS BS in transceiver array boundary.”
“Proposal2 ... The spurious emission level of each transceiver unit should be equal or lower than 1/n of the levels for legacy BS. Here, n is the number of transceiver unit.”


	
	
	
	It is very hard work to identify the location of the worst case for the spurious emission in the radiated space. Furthermore, the estimation of the location by some simulations requires the precise antenna pattern in the wide range of frequency (9 kHz -12.75 GHz or higher). Specifying spurious emission limits for AAS BS in the far field is not practical.
	

	NSN
	
	the requirement reference point for transmitter spurious emissions at the transceiver boundary.
	
	
	
	OTA measurements will need to be performed in a fashion similar to radiated EMC tests
	


Discussions on the following issues:
1) Where is the reference point?
2) Coupling issues between transmitters?
3) KDDI raised the issue: It’s difficult to measure the spurious emissions in field by OTA measurement.
NSN: Is the intention to characterize the coupling, or to check the compliance to the requirements?

Chair: It seems that the spurious emissions can be specified at the transceiver array boundary.
ZTE: We would like to have more time to analyse by next meeting.


Way forward: This requirement shall be specified at the transceiver array boundary pending further confirmation from one company by next meeting.
3 Unwanted emissions
	R4-132401
	Discussion
	Discussion on AAS BS: Operating band unwanted emission requirement
	Huawei

	R4-132458
	Discussion
	Unwanted and spurious emissions for AAS
	Ericsson

	R4-132646
	Approval
	AAS Requirement Reference Point for Transmitter Operating Band Unwanted Emissions
	Nokia Siemens Networks


	Operating band unwanted emissions Req.
	Conductive Requirements
	Radiated Requirements
	Transformation from requirement point and test points

	
	Spatial effects
	Requirements
	Issues to be resolved
	Spatial effects
	Requirements
	Issues to be resolved
	

	Huawei

	Spatial effects exist at the transceiver array boundary. 

However, it’s not necessary to test spatial effects of active receiver array for transmission performance. No values to do so.
	Option 1: Apply existing requirements to each physical transmitter.
Option 2: Apply existing requirements to the virtual transmitter consists of multiple physical transmitters.

Option 2 is aligned the existing requirements specified for a single transmitter in legacy BS.
	Option 1 is problematic if the number of receivers is large.


	operating band unwanted emissions is highly directional and radiation pattern is very close to the wanted signal transmitted by the virtual transmitter

	The requirements shall be scaled by the antenna gain if specified and tested as EIRP values 

This is aligned with some of the existing regulations.
	Measure the antenna gain precisely.

The power level would reach the noise floor of the measurement facilities. Further detailed evaluation is required. 
	Convertible if the associate antenna gain is precisely measured.

	Ericsson
	
	
	
	
	For partly correlated spurious emissions, the requirement should be set such that such effects are properly captured.
	The potential impact of array coupling and feedback between transceiver chains should be investigated further. 
	

	NSN
	
	reference point for operating band unwanted emissions be formulated at the receiver boundary.
	
	
	
	
	OTA measurements will need to be performed in a fashion similar to radiated EMC tests


Discussions: 

E///: We have comment on paper 2401: the requirements shall not be specified per virtual transmitter. More analyses are needed in the next meeting. 
NEC: Will the coupling result in additional more emissions?

E///: Depending on the implementation, it’s possible.

NSN: The existing Tx intermodulation requirement would address this issue. There is much high interference injected into transmitter. Any issues not covered by this requirement.
E///: We are aware of the existing Tx inter-modulation requirements, but we need careful and more check.

Way forward: Further study is needed. 
4 Transmitter inter-modulation
	R4-132402
	Discussion
	Discussion on AAS BS: transmitter intermodulation requirement
	Huawei

	R4-132651
	Approval
	AAS Requirement Reference Point for Transmitter Intermodulation
	Nokia Siemens Networks


	BS Tx IMD Req.
	Conductive Requirements
	Radiated Requirements
	Transformation from requirement point and test points

	
	Spatial effects
	Requirements
	Issues to be resolved
	Spatial effects
	Requirements
	Issues to be resolved
	

	Huawei
	Spatial effects exist at the transceiver array boundary if a group of transceivers are examined together. However, it’s not necessary to test spatial effects of active receiver array for transmission performance. No values to do so.
	Option 1: Apply existing requirements to each physical transmitter.
Option 2: Apply existing requirements to the virtual transmitter consists of multiple physical transmitters.

Option 2 is aligned the existing requirements specified for a single transmitter in legacy BS.
	Option 1 is problematic if the number of receivers is large.


	operating band unwanted emissions is highly directional and radiation pattern is very close to the wanted signal transmitted by the virtual transmitter
	The requirements shall be scaled by the antenna gain if specified and tested as EIRP values
	The interfering signal at the far field that is injected into the transmitters may have very high power to compensate the path loss.

The power level would reach the noise floor of the measurement facilities. Further detailed evaluation is required.
	Transformation from EIRP to conductive power requires precise measure of the antenna gain. 

	NSN
	
	The recommendation is therefore to set the requirement reference point for transmitter intermodulation at the transceiver boundary.
	
	
	
	
	Transformation from this requirement point to an OTA test point is insensitive to a specific location for the OTA test point and only requires enough knowledge of the array performance so that the correct interference signal level can be configured for execution of the test.


Discussions: 

E///: We need go back and check the coupling and the impact on the requirements.

NSN: What is the issue caused by coupling for this requirement? 
E///: Coupling was mentioned somewhere in the SI TR.
Way forward: Further study is needed.

5 Deployment/coexistence scenarios, and simulations
	R4-132393
	Approval
	Simulation scenarios and assumptions for AAS coexistence study
	Huawei

	R4-132392
	Approval
	Analysis on UE specific beam forming on system coexistence performance
	Huawei

	R4-132813
	Discussion
	AAS Scenarios and Assumptions
	Alcatel-Lucent

	R4-132568
	Discussion
	Simulation scenarios for AAS coexistence study
	ZTE, TejetCom

	R4-132570
	Discussion
	Four beam scenario for multi-column AAS BS
	ZTE, TejetCom

	R4-132213
	Discussion
	On simulations parameters
	Ericsson

	R4-132389
	Approval
	Analysis on setting angles for cell partitioning scenario
	Huawei

	R4-132571
	Discussion
	Electrical down-tilt of vertical cell partitioning for coexistence study
	ZTE, TejetCom

	R4-132572
	Discussion
	Discussion on spatial ACLR of AAS BS
	ZTE, TejetCom

	R4-132574
	Discussion
	Discussion on correlation level of spatial ACLR
	ZTE, TejetCom

	R4-132779
	Discussion
	Comments on AAS Coexistence Simulation Assumptions
	Nokia Siemens Networks

	R4-132575
	Discussion
	Discussion on cell edge UE distribution in vertical cell partitioning
	ZTE, TejetCom

	R4-132566
	Discussion
	The co-existence between adjacent AAS-TDD BS with unbalanced UL/DL configuration
	ZTE, TejetCom

	R4-132563
	Discussion
	The spectrum sharing between AAS macro cell and the micro-cells underlay
	ZTE, TejetCom


Discussions: 

ZTE: We would like to keep the document for information because the simulation assumption will be used in the next a few meetings.

HW: Adding additional contents are possible in the future meeting. But do you have a specific concern on the parameters in current version? 

ZTE: No specific concerns but we want this document to be alive.  

E///: We need a common set of parameters to do the simulation.
ALU: We have proposed in our contribtion that other scenario should be considered as well.

E///: The scope in RAN4 is doing the coexistence simulation. We don’t have to go beyond that scope. 

HW: It’s impossible and unnecessary to do simulations for all the scenarios.
Samsung: We would like to do more simulations on the UE specific beam forming.

Chair: Please Huawei present paper 2392. 

HW: It’s never late to add more results but do you have specific concerns on the analyses provided by Huawei?
Samsung: There was not enough time for RAN4 to further  analysis on UE specific beam forming. It is too urgent to close this important discussion. We but would like to keep the simulation scenario open and come back next meeting with more results for other simulation scenario if needed
ALU: We welcome the analyses. It’s very useful to prioritize the simulation tasks. But we would like to do cross check in next meeting.

Way forward: 2393 is to be revised to capture the common parameters for simulations so that cross-check between companies are possible.  
6 Reply LS to ITU-R 
	R4-132811
	LS out
	Reply LS on AAS to ITU-R WP5D
	Alcatel-Lucent


Decision: Contents are approved. Revision for formatting change. 
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