3GPP TSG-RAN WG4 Meeting #70bis 











  
          R4-142433
San Jose del Cabo, Mexico, 31 March – 4 April , 2014
Source: 



Huawei
Title: 
RAN4#70bis AAS Ad hoc agenda and meeting minutes
Agenda Item:
7.2
Document for:
Approval
The RAN4#70Bis AAS ad hoc meeting was held from 7:00pm–21:00pm on March 31, 2014. 
The following companies and organizations were presented: Alcatel-Lucent, CATT, DT, Ericsson, Huawei, NSN, NTT DoCoMo, Kathrein, KDDI, NEC, Orange, Samsung, Sprint, Telecom Italia, Vodafone, ZTE, Sumitomo Electric
1.
TR and Text Proposals on Terms (5)
R4-141607, Approval, Technical Report for AAS WI Ver 0.1.0, Huawei
Approved
R4-142022, Approval, Transceiver boundary for AAS, KDDI
Noted
Ericsson: TP is missing.

ALU: We prefer a proper TP.
R4-141293, Approval, definitions for AAS, CATT
Noted
R4-142166, Approval, TP for TR 37.xxx: Definitions, symbols and abbreviations in AAS BS WI TR, Part 1, Ericsson
Noted
R4-141357, Approval, TP to confirm MCL values for AAS BS Classes in AAS BS TR, NEC
Return to
NSN: We prefer to note this contribution at this time.
NEC: From last meeting NSN was OK with the proposal. Has NSN changed its view?
CATT will merge the Text Proposals on term definition.
2.
Conducted Requirements (18)
R4-142019, Approval, Conducted Requirements, Alcatel-Lucent
Noted
R4-142160, Approval, TP Update of AAS reference architecture in section 4.3 of AAS WI TR version 1.0, Ericsson
To be revised 
R4-142119, Approval, Conducted requirement options, Ericsson
Noted
R4-141342, Approval, The number of physical transceivers for AAS BS, NTT DOCOMO, INC.
Noted
R4-141355, Approval, AAS BS requirements considerations, NEC
To be presented in main session.
R4-141616, Approval, Text proposal on conducted requirements, Huawei
Noted
R4-142177, Approval, AAS conducted transmitter requirements, NSN
Noted
R4-141359, Approval, TP on Conducted Output power Requirements for AAS BS, NEC
Noted
R4-141361, Approval, Operating Band Unwanted Emission Requirement for AAS BS, NEC, KDDI
Noted
R4-141341, Approval, Further consideration on Unwanted Emissions for AAS BS, NTT DOCOMO, INC.
Noted
R4-141362, Approval, Transmitter Inter-modulation Requirement for AAS BS, NEC
Noted
R4-141363, Approval, TP on Error Vector Magnitude Requirements for AAS BS TR, NEC
To be revised 
R4-141364, Approval, TP on ACLR Requirements for AAS BS, NEC
To be revised 
R4-141365, Approval, TP on Time Alignment Error Requirements for AAS BS TR, NEC

To be revised
R4-141611, Discussion, Consideration on in-band blocking and other receiver requirements, Huawei
Noted
R4-142178, Approval, AAS conducted receiver requirements, NSN
Noted
R4-141360, Approval, TP on Conducted Sensitivity Requirements for AAS BS TR, NEC
Noted
R4-142106, Approval, TP On Conducted Sensitivity Conformance Testing, NEC
Noted
2.1
Antenna Connector vs. Antenna Port
The output of the individual transceiver (Point B) is referred to as “AAS antenna connector”, and the antenna port and antenna connector shall be clarified. 
Alcatel-Lucent, R4-142019, 
Proposal 2 agreed
Ericsson R4-142160
To be revised
Minutes:

NEC: The Ericsson proposal adding the base band combination. Is that what we are approving?

ALU: Antenna port mapping is not radio architecture. It may be needed but at this point we do not see the relevance to the RF requirements.

NSN: WE propose further investigation into whether this is needed here and now.

Ericsson: We will need to consider that the beam forming will, in some cases, be performed before the radio.

ALU: We recall that the antenna port discussion was more related to the “antenna connector” versus “antenna port” (in Prague).
Ericsson: This picture is important for determining where the requirements apply and the antenna port and antenna connector shall be clarified.
Agreement: The output of the individual transceiver (Point B) is referred to as “AAS antenna connector
2.2 Conducted Transmitter Requirements
2.2.1
Conducted Output Power
Proposals

The sum of all transmitter RF powers is equal to the declared system RF output power rating within the specified accuracy. (NSN: R4-142177)
The RF output power from each transmitter is equal to the declared RF output power for that transmitter within the specified accuracy. (NSN: R4-142177, ALU: R4-142019)
The output power shall be specified as the sum of powers for all transmitters at the transceiver boundaries with weighting vectors set to corresponds to maximum output power for all declared beams (NEC: R4-141359)

Discussions
Question 1: Whether or not to specify the conducted output power as sum of power from the transmitters generated the declared beam? If so, how to treat transmission mode 1 (TS36.213) where all the transmitters might be combined?
Question 2: If yes to question 1, whether the transmitters shall be configured with the weighting vectors applied for the max EIRP of the declared beam?

Minutes:
Ericsson: The conducted requirement accuracy requirement should be applied per transceiver. The total power shall be tested in the radiated requirements. It may be useful to declare the total power (for BS class determination). We need to discuss further on how to relate all the AAS transceivers to the legacy antenna requirement.

Ericsson: Our proposal is that the power accuracy is applied per TRx. BS power class shall be declared. The details about the power definition are for further study.
Chair: To clarify further on the requirements on output power: the requirements include the following components, the accuracy of the conducted requirements, the upper limit of for Micro and Pico BS.
Chair: We shall consider the backward compatibility with legacy system. The legacy is defined per TRX.

ALU: Why do we not have the accuracy requirement on the sum of the BS?
Ericsson: The per TRX accuracy also tells us something about the total accuracy.

ALU: Summing the AAS TRX power seems to be more compatible with the legacy definition.

NEC: Maybe we should apply it per the sum of TRX corresponding to each MIMO branch? We are not ready to make a decision now.

NTT DoCoMo: We could define maximum power for Micro and Pico based on max EIRP, not the conducted power.
ALU will lead a document on options with details.
2.2.2
Operating Band Unwanted Emission and Spurious Emission
Proposals

It is therefore preferred that the requirements for unwanted emissions be stated in the same way as the transmitter RF output power accuracy requirement. (NSN: R4-142177)
The AAS total radiated unwanted emission level must be equal or lower than non-AAS BS. (NTT DoCoMo R4-141341)

Regulatory requirements shall be met (NTT DoCoMo R4-141341). Per some regulatory guidance, sum of unwanted emission power of each transceiver at the transceiver array boundary to meet the existing requirements (ALU: R4-142019)

The sum of unwanted emission power of each transceiver at the transceiver array boundary to meet the existing requirements (NEC KDDI: R4-141361) 

Apply the existing per antenna connector requirement to each transceiver by limiting the number of transmitters <=8 in Rel-12, and continue the study in Rel-13 for number of transmitters >=8 (Huawei R4-141616). 

Discussions
Question 1: Whether or not to specify OOB emission and spurious emissions as sum of emission power from the transmitters generated the declared beam? If so, how to treat transmission mode 1 (TS36.213) where all the transmitters might be combined?

Question 2: Should the 3GPP requirements align towards the conducted requirements for legacy base-stations, or towards FCC (Ericsson: R4-142119)
Minutes:
Ericsson: We prefer to solve the problem for also more than 8 TRX in release 12. There is a need to do some scaling according to the simultaneous number of cell specific beams.
ALU: We should always have the sum of the unwanted emission. We have concerns about limiting the scope for release 12 and then open the issue again. Once the first release is set, the structure will affect the future possibilities to change.

Huawei: To scale the unwanted emission level we are making the assumption that the unwanted emission is linearly proportional to the transmitter power, which is not confirmed. If we have a large number of transmitters, the scaling may drive down the emission levels to unrealistic levels (implementation prohibitive). We should consider whether we can reuse the legacy requirements, for example, the UTRA approach which sets the SEM and emission level by different transmitter power range. We could come up a new SEM and emission level for a new transmitter power level.

NEC: There are different requirements in different regions: If you scale the sum instead of per TRX it may work.

Huawei: I am afraid there is not a regulatory requirement on total emission level from multiple antennas. The emission level can’t be scaled down to a level without lower limit. We are also wondering about the benefit to network performance if the emission level is set an unrealistic level. We could create trouble to the future if making the decision without careful study. That is why we prefer to study 8 TRXs in the Rel-12 and have decent study for the other cases in Rel-13.
NEC: Usually, the total power of unwanted emission is limit by the regulations. If you scale per Trx you only need to reduce the unwanted emission per Trx by the log number. (I.e. 100 Trxs corresponds to 20 dB reduced maximum power.)
ALU: Practically this is the only way to go. If you replace a legacy BS by an AAS BS thy both need to conform to the same unwanted emission limits.

Huawei: Is the legacy BS a single antenna or an 8 branch MIMO (or anything in between)?

ALU: The sum of all the antenna connectors for the AAS BS corresponds to the one legacy BS antenna connector.

Ericsson: The MIMO description corresponds to our suggestion regarding cell specific beams. Can we test the AAS unwanted emission by per Trx tests?
Huawei: We shall say the impact on coexistence shall be equivalent to legacy system. It’s not the same thing that the absolute emission level is equivalent to legacy system. The approach should be that the co-existence impact of the AAs should be similar to the Legacy BS.

Ericsson: There are a number of proposals on the table. We should make a document clarifying what the options are.

ALU: We support this idea. There are a few options: Requirements on individual Tx output with limitation of TRXs. The sum of the TRX.
ALU will lead a document to summarize the options with details.
2.2.3
ACLR

The core requirements are 45dBc per physical transmitter specified at the transceiver array boundary. (
NEC: R4-141364,
To be revised
ALU: R4-142019
Noted
Minutes:
ALU: We support the NEC proposal.
Ericsson: Should it not be per Trx?
NEC: yes it should.
NSN: Either TRx or Tx is fine with us.

ALU: The agreed term “AAS antenna connector” should be used.

NTT DoCoMo: The UTRA ACLR is different for the ACLR2 compared to E-UTRA. How to resolve?

NEC this is correct – only the E-UTRA was simulated. Let us revise the text.
Huawei: We prefer to limit the 45dBc/transmitter requirements for number of TRX(s)<=8. ACLR requirements for large array is pending further study.
NEC: We will revise the TP according to comments.

2.2.4
Transmitter Inter-modulation

Proposals

This requirement to be stated per transmitter, as the test configurations may need adjustments based on the relative position of the transmitter. (NSN: R4-142177)
Noted
The transmitter inter-modulation level shall be specified as the sum of each transmitter inter-modulation at the transceiver array boundary. (NEC: R4-141362)

Noted
Discussions
Question 1: This requirement shall be tested per each transmitter. How much is the wanted signal level?
Question 2: How much is the interference signal level?

Question 3: Whether or not to sum the emission level from a group of transmitters? If yes, how to group the transmitters?
Minutes:
NEC: The logic for the sum in our proposal is that the impact in the AAS BS should be the same as in the Legacy BS.
Ericsson: That logic makes sense. The interference level of the interferer is based on the scenario that two legacy BS are co-located with 30 dB antenna isolation (mutual). The Tx antenna port is injected with the other Tx output. 

NSN: In our contribution we try to model the mutual coupling between the antenna elements.

Ericsson: We had contributions in previous meetings on the issue.
Huawei: we shall be clear about the scenarios and work on the parameters of the requirements.
Ericsson will lead a document to elaborate the scenarios and parameters for this requirement.
2.2.5
EVM

For AAS BS, it is proposed that the reference point for EVM requirements is adapted from the current requirements for EVM as conductive requirement and using the same measurement methodology. Test signals from transmitter shall be applied at the transceiver array boundary for each transceiver. (NEC: R4-141363)
To be revised
Ericsson: We need to work a bit more on this proposal. This is a Tx requirement and the reference point is supposedly in the Rx in the TP. The definition for UTRA and E-UTRA are different. 
NEC: This is from the existing specifications.

Ericsson: The reference point for the requirement shall be the Tx. The reference point for the calculation is in the receiver.

NEC: This is in line with our TP.

2.2.6
TAE

It is therefore proposed that the reference point for TAE to be at the transceiver array boundary and maintaining same TAE requirements as per the legacy BS specified in TS36.104 ver.12.0.0. (NEC: R4-141365)
To be revised
Ericsson: The current requirement for TAE is between two transmitters. In the AAS case we cannot easily test the timing between all AAS individual transceivers. We need to define what this parameter means in the AAS context.

Chair: There were TDoc from the past meetings. Please include those documents as reference in the revised Text Proposals. 
2.3 Limitation for number of physical transceiver
Proposals

Apply the existing per antenna connector requirement to each transceiver by limiting the number of transmitters <=8 in Rel-12, and continue the study in Rel-13 for number of transmitters >=8 (Huawei R4-141616).
Discussions
Question: If the complexities and question require significant work not to limit the number of physical trancerivers, whether or not to treat the number of transmitters <=8 in Rel-12, and leave the other complexities for Rel-13 study?

Minutes

NTT DoCoMo: Not sure whether there are operators who have the plan to deploy AAS products with # of TRX>=8 in Rel-12 time frame. 

Chair: Maybe we can ask operators to share their view. Any operator who will deploy AAS with number of TRX >=8?
KDDI: We do not like to limit the number of transceivers (by 8). Our view is more in line with NTT DoCoMo.

Huawei: We don’t propose to limit the number of TRX(s) forever. The idea is to prioritize the work with more focus on the radiated requirements in the next a few months. After that, we can start decent study on the complexities of large array. It’s just a proposal to prioritize the work. 
Ericsson: the question is also if anyone wants to put such an AAS to the market.

ALU: The general discussion about the AAS size should be regarded an implementation issue.

Never ever restrict the number of transmitters (NTT DoCoMo, R4-141342)
Decision to be deferred to next meeting
2.4
Conducted Receiver Requirements
The wanted signal and blocking signal at each antenna connector for each non-AAS receiver shall apply to each AAS receiver, and the same for the other receiver requirements (Huawei R4-141611)
Apply the existing per antenna connector requirements to each AAS receiver (NSN: R4-142178 )
Apply the existing existing per antenna connector requirements to each AAS receiver for number of receivers <=8. (Huawei R4-141616).
For receiver reference sensitivity, requirement is per receiver but value is TBD (NEC: R4-141360, NEC: R4-142106 )
Minutes:
Ericsson: We have some comments about the analysis in the Huawei paper, but agree with the conclusions. We need to be clear about the scenario used to come to the conclusion in the TR.
NSN: What is the reason for the limitation of the number of TRX in the Huawei proposal?

Huawei: for receiver side we are ok not to limit the number TRX. 
The conclusion: based on the existing simulation results and analyses, the existing per receiver requirements are applied to each AAS receiver. 
NSN will lead the efforts to prepare the text proposals capturing the conclusions. 
4. Radiated Transmit Power (7)
R4-141626, Approval, Text proposal on radiated transmit power, Huawei
Noted
Ericsson: What is BS specific beam? What does the 7.1 section regarding the EIRP mean? The term “bore sight” is used in an unclear way. Maximum EIRP is difficult to understand in the context.

Huawei: We will respond off-line.

CATT: Some information about the beam (e.g. polarisation) needs to be added.

R4-141358, Approval, TP on Radiated Output power Requirements for TR on AAS BS, NEC
Noted
R4-141955, Discussion, Consideration on beam declaration, CATT
Noted
R4-142140, Approval, On definition of radiated output power level, Ericsson
Noted
R4-142165, Approval, EIRP minimum requirement and core specification text, Ericsson
Noted
R4-142167, Approval, TP for TR 37.xxx: Definitions, symbols and abbreviations in AAS BS WI TR, Part 2, Ericsson
Noted
R4-142145, Approval, On low directive AAS base stations, Ericsson
Noted
Minutes:

Ericsson: This should be added to the TR in the current release.

Huawei: Can we capture some of the observation on omni-directional Pico BS and defer the work to the next release?
CATT: Regarding the definition of the beam: Is it copied from our contribution or from somewhere else?

ALU: We support the use of the same definition:

Proposals:
Ericsson R4-142140
	Test setup
	Option  1
Carrier power per beam
	Option 2
Total carrier power of all beams
	Option 3
Cell-specific signal level

	One beam is generated at the time
	X
	
	X

	All beams enabled
	
	X
	X


Three papers proposed Text Proposals to TR (Huawei: R4-141626, NEC: R4-141358, Ericsson R4-142167)
One paper proposed requirement texts (Ericsson: R4-142165)

CATT: declare beams according to specific applications.

Minutes:

Chair: We have spent huge amount of time on this topic. We shall wrap up the discussion. 
Ericsson: Some issues are still open. It is not easy to write a TP to agreement. There are several issues still open for discussion.
Chair: I apologize we don’t have much time for those details. Can someone call an offline adhoc on those a few issues?
Ericsson will combine the text proposals into a TR after further off line discussions to wrap up the discussions.
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