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The agenda was approved.
1 TR skeleton 
R4-144615, TR, TR 37.842 version 0.3.0, Huawei
Return to
2 Core Requirements

2.1 Conducted Un-wanted emissions
2.1.1 List of papers
R4-144243, Approval, TP on conducted unwanted emissions, Nokia Networks
R4-144334, Approval, Further consideration on Unwanted Emissions for AAS BS, NTT DOCOMO, INC.
R4-144618, Discussion, Discussion on conducted output power and unwanted emission requirements, Huawei
R4-144927, Approval, Scaling of conducted requirements, Ericsson
R4-145321, Approval, Operating Band Unwanted Emission Requirement for AAS BS, NEC
R4-145322, Approval, Transmitter Spurious Emission for AAS BS, NEC
All the above papers will be noted.
2.1.2 Summary from Rapporteur
In exiting 36.104 specification, the requirements for BS with multiple antenna connector is specified in Sub-clause 6.1:

“In case of multi-carrier transmission with one or multiple transmitter antenna connectors, transmit diversity or MIMO transmission, the requirements apply for each transmitter antenna connector.” 

In existing 36.141 specification, it is specified in sub-clause 4.5.7 that combiner is used to combine the power to meet the existing requirements for “BS using antenna array”. However, it is further stated that
“In case of diversity or spatial multiplexing, multiple antennas are not considered as an antenna array.”
There are proposals that the emission level from AAS BS should be less than the “legacy BS” while the definition of legacy BS is the BS conforming to the existing 104/141 specifications, and the AAS BS is the BS conforming to the future AAS specifications. One difference between AAS BS and BS could be a MIMO branch could be supported by multiple antenna connectors. 

Key points from the contributions are summarized below: 
1) Scaling down some of the requirements closer to noise floor can be problematic, such as -96dBm/100kHz.[Huawei, NTT DoCoMO, Ericsson]
2) It seems that the requirements shall be related to MIMO branches or MIMO layers, and the requirements are specified for a group of antenna connectors supporting a MIMO branch.  If the requirements are specified at each antenna connector, the limits are adjusted by + 10*log10 (number of transmit antenna ports for MIMO transmission /number of transceivers) [NEC 5321, 5322, 5324].

3) In paper [Ericsson, 4927], it is further suggested that number of transmit antenna ports for MIMO transmission could be fixed to 2 or 4.     
	Issue
	Nokia Networks
	NTT  Docomo
	Huawei
	Ericsson
	NEC
	Alcatel-Lucent
(R4-142733)

	Total emissions no worse than legacy system.
	yes
	yes
	yes
	yes
	yes
	

	Value applied to TRX antenna connector or on thesystem
	TRX with scaling (System OK said in meeting)
	TRX power sum (total system)
	system, scaled TRX
	system, scaled TRX
	system, scaled TRX
	system

	Total requirements scaling. Total = Legacy requirement * N_MIMO
	 
	discus
	MIMO Channels
	MIMO channels
fix 2 or 4
	MIMO Channels
	

	Scaling to TRX connector (total / No TRX)
	 
	/N (power sum implies this)
	/N
	/N
	/N
	

	Rx band is problematic for scaling – in this case use a combined requirement if necessary
	 
	power sum definition solves issue
	system req (2) implies this
	system req (2) implies this
	system req (2) implies this
	

	Limt No TRX for Rel-12
	 
	No
	No
	No
	 
	No


NEC: we need to agree on terminology before we can discuss these issues.

Ericsson: The second row defines whether there system should comply to one requirement (i.e. the power sum of contributions from all connectors), or whether the requirement shall be applied to each connector.

Nokia Networks: We believe our contribution implied that the requirement is ultimately applied to the whole system. We don’t believe that we disagree with the other companies represented in the table on this issue (2nd appearing in the table).

The group decided not to present the contributions above
Alcatel-Lucent: the first issue is to agree on the scaling. Then it doesn’t matter whether the requirement is per connector or per system.

Ericsson: As long as it is possible to do the on each connector; Can we all agree that the requirement hall be applied as the power sum of all connectors?
Proposed Agreement: the requirement is the power sum of the emissions from all transceivers (connectors).
Chair: does the testing need to be performed per transceiver connector or in other ways?
Ericsson: We propose the requirement can be tested per transceiver.

Nokia Networks: What should the alternative to per transceiver be? (Recall the previous discussion on the unsuitability of using combiners.)

Ericsson: In the current release it should be sufficient to state that the testing can be done per transceiver connector.

NEC: Either per transceiver or combined should be allowed.

Ericsson: It will be made possible to use per transceiver port (not excluding other methods).

Suggested Conclusion: Per connector measurement shall be possible where feasible. No other method is currently precluded.
Chair: When talking about MIMO shall we scale up the requirement relative to no MIMO?
NEC: yes

Alcatel-Lucent: MIMO in context of the output of one TRx scaling up to the combined output of all transceivers?

Ericsson: At first we should discuss whether the AAS system shall have the same or worse (or better) unwanted emission performance than the legacy BS. Today the unwanted emission scales with the number of transmit antenna ports (for MIMO transmission).
ZTE: We would not like to redefine MIMO. We should agree the scaling should be done with power sum. We do not see need to limit the total TRX. The UEM requirements do not explicitly scale with no. of ant. ports.
NEC: The current legacy specifications do scale with the number of transmit antenna ports (for MIMO transmission).

Nokia Networks: Some type of scaling is necessary. At this meeting we should agree that some sort of scaling is necessary. But we need to define the requirement in terms that are not confusing. We need to study the terminology to ensure alignment with RAN1 terminology. 
Ericsson: In our contribution we try to escape the definitions issue by just deciding on a number (e.g. 2 or 4) to be used for the scaling instead of delving into the discussion on MIMO definitions.

NEC: We agree with Ericsson and Nokia that we do not need to invent any new terminology. However it is important to use existing terminology.We understand that Ericsson wants to limit the scaling factor corresponding to number of MIMO transmit  antenna ports, but in the current xx.104/141 specifications there is no upper limit on the number of antenna connectors which corresponds to MIMO transmit antenna ports. The limit is already controlled and imposed by the transmission modes specified in TS36.213. We can maintain the same.
Chair: Summary: Ericsson wants to fix a number an NEC wants to have continued scaling.
Ericsson: We believe that 8 is a too high a number. But we suggest that the scaling should be limited to discussing the number (2, 4 or 8).

Chair: This number is not intended to limit the operation of the AAS BS, it should only limit the total unwanted emission. 

Ericsson: correct

Alcatel-Lucent: If we agree on the scaling base of 4 and I have 8 TRX outputs (Tx antenna ports for MIMO transmission), would that break the legacy requirement rule?

Ericsson: the AAS is a new specification. I think we need to discuss the numbers at this point.
NEC (answering ALCATEL-LUCENT): If we fix the scaling to 4 MIMO transmit antenna ports for all cases and your AAS System is using 8 Tx antenna ports for MIMO transmission, the emission limit requirements are then 3 dB tighter than currently specified in the legacy specifications. But if you use 2 Tx antenna ports for MIMO transmission, the emission limit requirements requirement is then relaxed by 3 dB.

Huawei: We are currently only using numbers that are inside the XX.104/141 specifications. What happens when we go beyond these numbers? We need to decide what should happen. For the legacy cases we can reuse the legacy requirement scaling.

NEC: today xx.104/141 does not specify any limit on the antenna connectors corresponding to MIMO transmit antenna ports. The limit of 8 comes from the current specs in 36.213.

NTT DOCOMO: Currently we discuss number of MIMO capability or the number of TRx ports?
Ericsson: we should not talk about hiking or lowering requirements since we do not have any AAS requirements. I believe we cannot agree on the number right now, but can we agree to discuss and agree on a number rather than discussing some terminology? I think the agreement we have is that scaling shall be done, and that the amount of scaling is still to be agreed. The first row is indicating that the AAS BS shall be no worse (or better) than the legacy BS.

Chair: what do we refer to as the legacy BS?
NEC: The same emission limits as specified for the legacy BS with the same MIMO capability.
Ericsson: We do not prefer to talk about the legacy BS, but rather to refer to “non AAS BS”. The AAS BS shall be no worse, than a non-AAS BS.

Chair: The legacy BS shall conform to the 25 or 36 37 series specifications.

NEC: We would like to capture all agreed points in a document. 
2.1.3 Way forward
Huawei will produce a document based on agreements and further off-line discussions.
2.2 Conducted Transmitter inter-modulation and Coupling

2.2.1 List of papers
R4-144619, Information, Measurement results of coupling loss, Huawei
ZTE: What was the reason for the different isolation values in those tables?

Huawei: mainly distance.

Nokia Networks: What type of facility was used?

Huawei: Anechoic environment and NWA.

Ericsson: Did you try other beam directions?

Huawei: No this was to mimic co-location with legacy antennas.

The document was noted.
R4-144620, Discussion, On Tx inter-modulation and coupling, Huawei
NTT DOCOMO: If the number of TRx increases, the antenna gain of each antenna element decreases, so the coupling should be lower?

Huawei: Our finding does not suggest the coupling is related to the antenna gain. We find that the coupling from one antenna to a single element is lower than the coupling between legacy antennas. (50 dB in our case.) We need to be careful not to over-specify this requirement.

Ericsson: Cross polar isolation is the dominant coupling. The single column arrays experienced around 30 dB. We need to consider the AAS configuration with multiple columns where and we believe that the coupling will be stronger between co-polarized elements.
Huawei: We agree with this concern, but think it can be separated from the co-siting issue, that can easier be agreed on.

The document was noted.
R4-144837, Approval, On AAS transmitter intermodulation emission, Ericsson
NokiaNetworks: What are we approving with this contribution? We need to be careful about the wording. We do not want to imply that this issue is typical for an AAS BS.

NEC: Assuming that there is a proper TP for proposal 2 we are OK, but proposal 3 is redundant.

Huawei: This proposal is different from the co-location case.

Huawei: Do we need a test for the more than 30 dB isolation between connectors? This resembles ACLR – can we introduce another ACLR test case to solve this issue?

Ericsson: The 30 dB isolation is sufficient with a declaration – no need for tests. We have considered this ACLR but believe this is best captured OTA. To NEC: we believe it is important to capture the requirements (proposal 3).

Nokia Networks: We agree with NEC. Proposal 3 is redundant.

The document was noted.
R4-144839, Approval, TP for TR 37.842: Update of text in section 8.1.5, Ericsson

Huawei: Let us separate the intra isolation issue from the transmitter intermodulation issue.
Nokia Networks: The last sentence in the TP is ambiguous. It implies either that there is a class of AAS BS for which isolation is less than 30 dB or that all AAS BS have less than 30 dB of isolation. You can read it either way.

NEC: We do not understand the intention to link IM to the internal isolation within the antenna.

Ericsson: To Nokia Networks: it is not easy to find a proper text in this issue at it seems sensitive. Let us continue the work offline. We are open to separate the intra AAS isolation from the transmitter intermodulation.

Ericsson: If we cannot resolve this issue, then it will be an open issue. We have made contributions with simulations. The Huawei contribution does not treat this issue. Our previous contributions have highlighted the problem.
ZTE: The reverse intermod apply to multiple antennas, do we have the same problems with legacy MMO systems.

Ericsson: No, the coupling is much weaker using legacy antennas and longer distance between the antennas. The problem is related to highly integrated AAS.

The document was noted.
2.2.2 Summary

Papers [Huawei, 4619 and 4620] provided measurement results on coupling for “antenna to antenna” and “element to antenna”. Proposals on Tx inter-modulation is provided based on the measurement results.
Papers [Ericsson, 4837 and 4839] elaborated the differences between co-location and intra-system coupling with more texts.  

2.2.3 Way forward
Ericsson wants to propose a way forward on the intra antenna isolation and the intra antenna isolation issue. Using off line discussions.
2.3 EIRP and its accuracy

2.3.1 List of papers
Group 1
R4-145319, Approval, TP Declaration of Beams and EIRP Accuracy requirements for AAS BS TR, NEC, ZTE, Huawei, Kathrein
Return to
R4-144616, Discussion, Additional simulation results on the impact of amplitude and phase error, Huawei

R4-144617, Approval, Text proposals on impact of phase and amplitude on EIRP accuracy, Huawei
R4-144924, Approval, On AAS EIRP accuracy, Ericsson
NEC: Your proposed requirement is more stringent than proposed by the analysis from CATT. We think it may be too strict. The current legacy systems have the same accuracy for the different BS classes, but we agree it does not suggest this have to be followed by AAS requirements.

Nokia Networks: We should not adapt to anything stricter than non-AAS BS. These results suggest that 2.5 dB is quite sufficient. 2.25 is clearly too tight.
Vodafone: We have been following the discussion and would like to recall a paper from Kathrein showing an improved accuracy among non-AAS BS. We know that this performance is much better than the current requirements. We think that 2.5 dB is not acceptable.

NEC: Kathrein proposal in R4-140765, refers to Non-AAS single transmitter BS and does not give technical justification for the tightened accuracy. Kathrein proposal is not suitable for our purpose of specifying AAS BS EIRP accuracy. For the AAS BS, if you consider an array, of transmitters with smaller filters, there will be more difficult to achieve tight accuracy. The AAS will be a new technology which is not as mature as the non-AAS BS.

Nokia Networks: We are only considering these numbers as a comparison to the non-AAS BS case. Comparison to the non-AAS BS requirement may not be the optimal approach, but nothing else been submitted in terms of determining requirements. Without a better approach, it is only sensible to add some allowance for RDN + antenna array variation to the +/- 2.0 dB requirement applied to non-AAS BS.

Vodafone: We cannot agree to 2.5 dB at this point. Something between 2 dB and 2.5 dB would be acceptable but we would have expected a lower accuracy.

NEC: 2.5 is low. 3 is too high. Can we agree on the model to use for estimating the proposed accuracy value.

Telecom Italia: We can agree on the model, but would require more time to discuss the actual values.

The document was noted.
R4-144252, Approval, EIRP accuracy requirements, CATT
Ericsson: Using these very simplified models, it will be very difficult to conclude on a reasonable requirement for the entire RF chain.

The document was noted.
R4-145065, Discussion, Further considerations on AAS EIRP, ZTE, Tejet

R4-145066, Discussion, Statistical AAS models and simulation results, ZTE, Tejet
Group 2
R4-144853, Approval, TP for TR 37.842: Update of text in section 7.1, Ericsson
R4-144854, Approval, Radiated transmit power requirement, Ericsson
2.3.2 Summary

The first group of papers is on setting the accuracy requirements on EIRP. The issues around EIRP accuracy is

1) Accuracy performance of legacy system, considering the accuracy at antenna connector, feeder, and antenna.

2) Accuracy performance of AAS system due to amplitude and phase error at each elements

3) The models or methodologies to set the accuracy requirements.

The key issues seems to be on 3) 

The second group of papers is additional inputs on the requirements:

1) Whether the requirements shall be on cell specific beams
2) One beam or multiple beams, and the direction of the beams.  
	Issue
	CATT
	Huawei
	Ericsson
	ZTE
	NEC

	method 
	 
	Legaccy baseline adapted for AAS
	Legaccy baseline adapted for AAS
	Legaccy baseline adapted for AAS
	Legaccy baseline adapted for AAS

	Legaccy perf
	-
	-
	-
	-
	-

	Actual perf (lower bound)
	2 Error model (no phase based steering error)
	3 error (rms add)
	3 error with comment
	3 error (issues about rms add)
	3 error (rms add)

	Network analysis
	 
	 
	2.25dB
	 
	 

	BTS classes
	 
	 
	applies to Macro, FFS for micro and pico
	 
	 


2.3.3 Way forward
2.4 OTA Sensitivity
2.4.1 List of papers

R4-144242, Approval, TP for AAS OTA RX sensitivity, Nokia Networks
R4-144244, Approval, Vendor declaration for AAS OTA sensitivity, Nokia Networks

R4-144245, Approval, Terminology for AAS OTA RX sensitivity, Nokia Networks

R4-144262, Approval, Definition and reference point for EIRS requirement, CATT

R4-144263, Approval, Text proposal on EIRS requirements, CATT

R4-144721, Discussion, AAS Reference Sensitivity, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R4-144835, Approval, On AAS OTA receiver sensitivity, Ericsson

R4-144838, Approval, TP for TR 37.842: Adding text to section 7.2, Ericsson

R4-145207, TP, TP to TR37.842: OTA sensitivity and output power requirements with , Huawei
R4-145208, Discussion, Proposed method of OTA PREFSENS definition and measurement with, Huawei
R4-145209, Discussion, Proposed method of OTA Max output power and reference sensitivity definitions, Huawei
R4-145210, Approval, OTA transmit power and receiver sensitivity terminology, Huawei

R4-145323, Approval, TP on OTA equivalent receiver Requirements for AAS BS TR, NEC
R4-144852, Approval, TP for TR 37.842: Update of text in section 3, Ericsson

2.4.2 Summary
Basically, there are two options proposed for “OTA sensitivity”
Option 1: The “OTA sensitivity” is the function of conducted reference sensitivity, antenna loss, and beam. 

Option 2: The “OTA sensitivity” is the minimum power in specific direction to meet the throughput requirements. 
The open issues around Option 2 include:

1) The measurement procedure is not clear. 

2) The power level is declared by manufacturers or fixed threshold.. 
3) Whether the power level is in Far field (which could mean that the far field power level is transformed as the equivalent power level at antenna front surface with path loss assumed to be zero dB).   
	
	Way Fwd question
	Huawei
	Ericsson
	Alcatel Lucent
	Nokia Networks
	NEC

	1
	1. EIRS and field strength are equivalent and interchangeable. Thus the specification can find a harmonised means of referring to the OTA receive requirement and effort should focus on finding a specification wording to harmonize field strength and available-power (i.e., EIS/EIRS) approaches
	TIS + directivity
(directivity of DL beam)
	EIS (dBm)
(directivity included)
	EIS (dBm)
(directivity included)
	antenna surface (field or dBm)
(directivity included)
	antenna surface (dBm)
(directivity included)

	2
	2. Reach agreement on definition and selection of the desired stimulus signal,
	
	
	
	
	

	2.1
	a.It is agreed that the stimulus (desired) signal should be a UE-specific signal that arrives at the basestation from a single elevation/azimuth angle combination
	DL beam
	front + max angles
	single beam - to UE
	
	front

	2.2
	b. Propose and agree on declarations that are necessary to fully specify the stimulus (desired) signal.
	no change
	no change
	
	UE specific
	no change

	3
	3.  Reach agreement on applying the requirement either per receiver or to the combination of all receivers
	combined
	combined
	
	combined
	combined

	4
	4. Determine the feasibility of defining a common implementation-neutral reference sensitivity, possibly based on BS class
	reuse ref sense concept (DL directivity de-embedded)
	vendor declared
	
	vendor declared
	

	5
	5. Define a framework for vendor declaration of AAS OTA receiver sensitivity targets. (i.e., “threshold” vs “window”)
	threshold
	window
	
	threshold
	threshold

	6
	6. Agree on a better term than “radiated receiver sensitivity” for the receiver requirement
	OTA sensitivity
	OTA sensitivity
	
	OTA sensitivity
	OTA sensitivity


2.4.3 Way forward
2.5 Other – Technical papers
2.5.1 List of papers

R4-145064, Discussion, Consideration on interference between AAS inner- and outer- cell, ZTE, Tejet
R4-145087, Approval, Definition of AAS (antenna) connector, ZTE, Tejet
R4-145324, Approval, TP on Conducted Output power Requirements for AAS BS TR, NEC
2.5.2 Summary

2.5.3 Way forward
3 AAS Specifications

3.1 AAS Specification Structure

3.1.1 List of papers
R4-144333, Approval, AAS BS specification structure and conformance, NTT DOCOMO, INC., NEC

R4-144622, Approval, AAS requirements and specification organization, Huawei

R4-144723, Discussion, AAS Specifications, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
R4-144925, Approval, Specification structure for AAS, Ericsson
R4-144926, Approval, AAS TS skeleton, Ericsson

R4-144928, Information, On the need for a separate AAS specification, Ericsson
3.1.2 Summary

Creating AAS specification was the original objective as stated in the WID and draft TS has been submitted [Huawei, 4622]. Papers in [NTT DoCoMo, 4333, Ericsson 4928] discussed different options and proposed to have a separate AAS core and a conformance testing specification. However, it was also noted in paper [ALCATEL-LUCENT 4723] that creating new specification is not a trivial work. It’s therefore a reasonable proposal to consider a realistic approach toward creating AAS specifications considering the magnitude of the work and the available meeting time. Paper [ALCATEL-LUCENT 4723] seems to propose capturing the changes on conducted requirements as well as the radiated requirements in TR37.842 as the first step. 
3.1.3 Way forward
4 AAS WI in REl12 and Rel-13
4.1 List of papers
R4-144624, Discussion, AAS WIs for Rel-12 and Rel-13, Huawei
R4-144621, Approval, AAS deployment and coexistence, Huawei
R4-144720, Discussion, AAS Core Completion, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R4-144930, Discussion, Release 13 AAS: Applicability of MB-MSR, Ericsson

R4-145086, Discussion, On the support of multi-band operation for AAS BS, ZTE, Tejet

4.2 Summary

4.3 Way forward
5 Conformance/Testing

5.1 OTA measurement and uncertainty
5.1.1 List of papers
R4-144247, Approval, Selection of AAS conformance test methodology, Nokia Networks
R4-144249, Approval, Conformance test aspects of AAS sensitivity requirements, Nokia Networks

R4-144091, Discussion, Measurement Uncertainty Analysis, SATIMO Industries

R4-144248, Approval, Conformance test aspects of AAS EIRP requirement, Nokia Networks

R4-144722, Discussion, Radiated Measurements Accuracy, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R4-144836, Discussion, On principles for estimation of measurement uncertainty, Ericsson

R4-145320, Approval, Conformance testing considerations for conducted requirements for AAS BS, NEC

5.1.2 Summary

5.1.3 Way forward
5.2 Near Field measurement
5.2.1 List of papers
R4-145044, Discussion, Near Field Measurement setups for AAS BS OTA testing, SATIMO Industries

5.2.2 Summary

5.2.3 Way forward
6 TDoc number reserved but documents not available
R4-144623, Information, AAS WID revision, Huawei
R4-144246, Approval, Beam declaration for AAS TX EIRP accuracy requirement, Nokia Networks
R4-144929, Discussion, Draft TS text for the EIRP requirement, Ericsson
R4-145088, Approval, TPs for TR 37.842: AAS UEM requirements, ZTE, Tejet
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