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Introduction

An ad hoc meeting on AAS is held on Tuesday evening 19:00 – 21:00.
The following companies and organizations were presented: Huawei, Ericsson, Nokia Siemens Networks, ZTE, DOCOMO, Alcatel-Lucent, CATT, Vodafone, NEC, Katherine
Blue:        Document discussed, can be noted unless the proponent requests to present the document
Green:      Will likely be approved directly
Yellow:    To be revised, revision likely to be approved
Summary of the Ad-hoc
1. The very limited time was mainly used for reviewing the simulation results. There are detailed simulation results presented, which are valuable to facilitate further understandings on AAS spatial characteristics. Unfortunately, only a little bit of time is allocated to each of paper even the contents are large.
2. Following the way forward from last meeting, methodologies for antenna modeling, as well as the simulation assumptions are discussed. A few papers are suggested for revisions.
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1. Antenna Modeling
R4-123925          Discussion for composite radiation pattern of AAS          ZTE
Noted
R4-124170          Text Proposal: 3D antenna modeling                                 Huawei

ALU: Why model correlation? 
E///: Impact of correlation on spatial characteristics is the key of the study. Support the mathematics and equations. 

NSN: Support this approach if good results can be obtained.

E///: Need to define what can be modeled by correlation.  
Revised
R4-124033          TP on antenna model                                                           Ericsson

Noted
R4-124485          Consideration on AAS antenna modeling                          CATT

Noted
R4-124035          TP on AAS far-field characteristics for large tilt angles    Ericsson
Noted
R4-124045          Spatial Model for BS with AAS                                           Alcatel-Lucent
Noted
ZTE advice to formulate the composite radiation pattern with both the arrangement phase shift, different down tilts and variable weight amplitudes for AAS antenna modeling, the remaining parts of the way forward of AAS modeling could be unchanged.
Ericsson provides antenna element model for AAS SI.
Ericsson presents a generic model for generating far-field characteristics for an array antenna with large tilt angles applied. The model holds vital information related to how far-field pattern can be normalized when determining the array antenna gain. The antenna gain is needed for system and link simulations where AAS BS is included.
ALU proposes that 3-D antenna array model for two-dimensional antenna array geometry and the inclusion of signal correlation between the array elements, the ability to resolve the angle of elevation becomes important. Channel model with resolvable paths in both the azimuth angles and the elevation angles should be considered to complete the spatial signal propagation for AAS.
CATT: comparison between composite approach and parameterized approach. Prefer the composite approach slightly.
2.  Simulation assumptions and parameters
2.1  Antenna down tilt
R4-124171          On the down-tilt for 3D coexistence simulation                 Huawei

Huawei proposes an updated text proposal on 3D antenna models for system simulations for AAS is provided for TR ver. 0.2.0 for AAS SI in R4-124170. And in R4-124171, Huawei proposes to fine-tune the down-tilt angle as 9 degree for ISD of 750m macro cell scenario.

E///: agree 9 degree is reasonable for ISD750m macro. Would like to study the sensitivity of throughput on down tilt.

Huawei: present the methodology for  determine the reference down tilt. Agree the sensitivity on down tilt shall be studied. 9 degree for initial study for fixed beam coverage like legacy BS. More can be study based on more complicated scenarios.
Noted
R4-124007 Antenna tilt angle considerations     NSN
NSN discusses that for composite antenna patterns, the tilt angle should be selected such that the main lobe of the beam is pointed at a point that has a ground distance which is 37.5% of the Inter-Site Distance (ISD). Relative tilt between the composite pattern and the pattern of individual sub-arrays should be part of the simulation study.
Huawei: disagree with conclusions. The 37.5% number is problematic.
Noted
2.2   Antenna spacing
R4-124485          Consideration on AAS antenna modeling                          CATT (Re-list)
CATT proposes that  spacing of 0.5 lambda should be included for further evaluation work.                                Constant-module weight is preferred for further evaluation work.
Chair: RAN1 does studied half-wavelength and 4 wave length for horizontal antenna spacing.  For vertical element spacing,  we assume 0.9 wave length in RAN4. May consider the other choices later.

E///:  0.9 is OK, can include some analysis on the slide lobe changes in the TR.

NSN: support 0.9

CMCC: support 0.9.
2.3 The proposals
R4-124169          Text Proposal: 3D coexistence scenarios and simulation assumptions   Huawei

Revised
R4-124036          TP on simulation parameter assumptions                                                 Ericsson

Revised

Huawei proposes that the simulation cases and general assumptions for 3D coexistence simulation study, particularly for ACLR and in band blocking for AAS BS study item.
Ericsson proposes to add simulation parameter assumptions to TR 37.840 based on the way forward of last meeting.
DISCUSSION:

Huawei: suggested to merge the two contributions. Huawei’s contribution is the super set of the assumptions. The path loss model is different.
E///: We copy from the way forward from last meeting.
ALU: The Coupling loss formula should be revised.

ALU: We support capturing just what was agreed in the last meeting. 
WAY FORWARD:
Suggest to revise both contributions.
8 Transmitter requirements

8.1 Spatial ACLR simulation results

R4-124749 
Simulation results for AAS ACLR

                           Huawei
Noted
R4-123926
Discussion for ACLR requirements  
                                          ZTE
Noted
R4-124420
Further results on downlink AAS coexistence with non AAS
Ericsson
Noted
R4-124422
Further results on downlink AAS coexistence with AAS
               Ericsson
Noted
R4-124414
Legacy base-line E-UTRA co-existence simulation results for AAS
 Ericsson
Noted
R4-12419
Downlink co-existence with electronic tilt
                                            Ericsson
Noted
8.2 Spatial EVM simulation results

R4-124749
On AAS spatial EVM



                              Huawei
Noted
8.3 Tx spatial characteristics

R4-124409
TP on transmitter spatial domain impacts of AAS
Ericsson

R4-124425
On defining spatial ACLR
Ericsson

R4-124427
TP on general AAS TX characteristics
Ericsson
8.4 Tx requirements

R4-123805
On ACLR requirement for BS with AAS requirements
NTT DOCOMO
R4-124046
ACLR Considerations
                                                         Alcatel Lucent
R4-124050
Spurious Emissions Requirements for AAS
              Alcatel Lucent
	Definition
	Requirements
	How to verify
	Other

	NTT DOCOCM
	Per element ACLR + X dB (X TBD)
	Combined and test
	Determine X for WI

	ZTE
	Current ACLR per TX
45dBc is enough
	OTA Test (??)
	ACLR is not uniformly distributed in spatial domain.

	Alcatel Lucent
	Current ACLR per TX requirements
	Test point at 

· Single Tx

· Combined point


	Measure and sum technique for FCC
Measure and add Log(N) dB

	Huawei
	EVM: current EVM% per Tx
ACLR: current 45dBc per TX
	EVM: Per Tx test
ACLR: Per TX test
	If combined, requirements tightened by (X) dB, worst case is log(N)dB

	Ericsson
	Identify various requirement points
· Per TRX 

· Combined (array) various test points

· Spatial ACLR

· Bore site ACLR

· Zero phase (coherent add)

Adjacent channel abs power (not ratio) at worst case.
	
	· Highlight adjacent channel power varies spatially with multi-carrier different tilts.

· Simulations have similar results i.e 45dBc / Tx has only small degradation on mean victim throughput (no recommendation).

· More parameters investigated (tilt), results similar (i.e. small effect on mean throughput)

· AAS victim and aggressor shows some degradation to 5th percentile at some tilts.

· Further simulations suggested – UMTS, micro cell etc.


1. Agreed the spatial ALCR degraded in the side lobe improved in the main beam.
2.  Simulations indicate that ACLR of 45dBc per Tx  does not substantially degrade  mean throughput in the victim system.
3. 
9 Receiver requirements 

9.1 In-band blocking simulation results

R4-124174
Simulation results for AAS in-band blocking

Huawei
Noted
R4-124048          Receive Blocking Requirements: Simulation Results
Alcatel Lucent
Huawei: why legacy levels with PC set 1 are higher than existing levels? The simulation is problematic. 
Noted
9.2 Rx spatial characteristics

R4-124175
Text Proposal on AAS receiver spatial characteristics
Huawei
R40124034
TP on receiver spatial domain aspects


Ericsson
R4-124429
TP on general AAS RX characteristics


Ericsson
9.3 Rx requirements

R4-124049
RF Requirements: Receive Blocking


Alcatel Lucent
R4-124054
Text Proposal: Receive Blocking



Alcatel Lucent
	Definition
	Requirements
	Notes

	Huawei
	-43dBm per Rx input

Refsens +6dB wanted signal

	Test option1 – per Rx 

Refsens+6dB, blocker -43dbM

Option 2., combined

Refsens+6dB, blocker -43dBm+10logN

Note. Not exactly equivalent but NF requirement on both is the same.

	Alcatel Lucent
	-29dBm pc set 1, -44dBm PC set 2

Deltas

2D(legacy) to 3d -6dB

2D to 1 element -> 0dB

2D to 2 element -> 3dB

2D to 3 element -> 8dB
	· Legacy levels with PC set 1 are higher than existing levels ?

· Deltas indicate 1 element value same as legacy (matches other conclusions)

· Highlights differences if Rx paths have multiple antennas (i.e. some spatial gain)

	Ericsson
	None
	· Spatial processing (in main beam) needs to be studied.

· Blocking not subject to spatial gain

· Antenna mutual coupling can change behaviour.




Seems that simulations indicate that  a per Rx level is similar to the existing one (-43dBm).
The requirement definition and requirement point should still be discussed

Test method / test point is started to be discussed.

More complex issues are being considered, 

· Different Rx to Antenna mappings

· Antenna implantation (deviation from used models).

· Main beam Rx performance
DISCUSSION:

WAY FORWARD:
10 Next Step (with consideration of applications and scenarios)
R4-124179          On AAS applications                        Huawei

R4-124406          TP on AAS scenarios                        Ericsson

R4-124571          AAS example applications                Ericsson

    CATT:  Proposing multiple column

R4-124035          TP on AAS far-field characteristics for large tilt angles    Ericsson (Re-list)
Ericsson provides a text proposal for AAS scenarios and classification in R4-124406. For AAS scenarios, detailed coexistence scenarios (BS to BS, BS to UE, Scenario restriction and rationalisation) have been added. AAS BS classification should need to consider variable more complex form of MCL. The MCL in this case would depend on parameterization of the reference structure as well as application and the declared level of tilt/beam control.  

Huawei proposes 3 prioritized applications for AAS study:

1) Traditional 3-sector/site + static beam pattern

2) 3-sector/site + Planar-MIMO

3) cell splitting + Linear-MIMO

So far RAN4 has made good progress on the first application, and Huawei proposes to study the 3-sector/site + Planar-MIMO as the next prioritized application.
Ericsson provides TP on AAS tilt and beamwidth control in R4-124571, including application examples for cell partitioning, in the horizontal and vertical plane and independent tilt control for uplink and downlink pendent tilt control for uplink and downlink
R4-124180 On the remaining work of AAS study item    Huawei
Huawei analyzed the remaining work for AAS study item and proposed the plan in order to conclude the AAS study with the full understanding of AAS new characteristics. It’s suggested to agree on this proposal.
DISCUSSION:

WAY FORWARD:
11 Verification of the minimum requirements

R4-124578 Discussion on test and requirement points for AAS                                       Ericsson
Ericsson proposes that 

1. Requirements are set in the far-field or requirements in the specification are based on far-field requirements;
2. Methods should be provided in the test specification for mapping far-field requirements to test requirements on individual antenna connectors where this is possible.
3. Alternative methods for testing should be allowed for BS that do not have an accessible antenna connector. 
R4-123960 Text proposal for comparison of different test methods for AAS   ZTE

R4-124041 TP on placing together AAS RF performance test methods           Ericsson
R4-123960 and R4-12401 summarize the test methods from contributions of different companies, and listed out the feature of each test method for comparison.

Details Testing Method
R4-123957 Methodologies of Far field OTA test and Close field coupling test for AAS       ZTE

R4-124221 Close field coupling test methodology for the RF parameters of AAS                 ZTE

R4-124222 Far field OTA test methodology for the spatial performance of AAS                  ZTE

R4-124047 Further Considerations of Combined Conducted-OTA Approach                      ALU

R4-124051 Text Proposal for Combined Conducted-OTA Approach                                     ALU

R4-124053 Text Proposal for Testing Methodologies                                                                ALU
ZTE discussed the methods of far field OTA test and close field coupling for AAS based on the classified spatial performance test and the RF parameter test. The far field OTA test is an imperative way for the spatial performance test of the AAS, while the close field coupling test is an effective way for the RF parameter test of the AAS.

Regarding the close field coupling test, the AAS test method with RF test probe is a way corresponding to the individual TX/RX channel test in the conduct test, while the AAS test method with RF test hat is a way corresponding to the multi-channel test with combiner in the conduct test.

By the flexible combination of the far field OTA test and the close field coupling test, the spatial performance and the RF parameter can be obtained efficiently.
ALU proposes that the methodology of combined conductive and OTA testing approach.
ALU also proposes that the methodology of conductive testing with combiner and splitter.

DISCUSSION:

WAY FORWARD:
Declaration
R4-124573 Further elaboration of AAS parameterization           Ericsson

R4-124576 Example for reference structure parameterization    Ericsson

Ericsson introduces parameters for declaring AAS and uses this list to make an example declaration of an AAS.
DISCUSSION:

WAY FORWARD:
R4-124042 Impact of Coupling between Sub-Arrays                           Ericsson
R4-124416 Text proposal on impact of AAS on demodulation performance requirements   Ericsson
Ericsson shows the impact of coupling between sub-arrays on the sub-array patterns and on the composite patterns for a simple example antenna.
Ericsson proposes to capture a note about potential impact to demodulation requirements in an Annex of the TR for reference purposes.
DISCUSSION:

WAY FORWARD:
























