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1 Introduction

The AAS WI will define radiated requirements for the transmit power and receiver sensitivity (or gain), but will also continue to set conducted requirements for AAS basestations. The conducted requirements must be related both to the existing xx.104 specifications and the manufacturer declarations and radiated requirements. A generic method for doing this is outlined in a companion document [1]. A further document [2] proposes that the AAS conformance test specification should capture the means of scaling the xx.104 requirements to per transceiver requirements whilst xx.104 themselves should as far as possible be left untouched.
This document builds upon the generic framework discussed in [1] to propose combining and distribution approaches for some of the key downlink RF requirements.
2 Discussion

[1] proposes a generic framework for mapping xx.104 requirements to per transceiver AAS requirements based on the manufacturer declarations. For each requirement, there is a need to consider two things:

· The means by which the per MIMO branch requirements in xx.104 should be combined for each “MIMO branch group”
· The means by which the combined requirement for a MIMO group should be allocated to individual AAS transceivers within the set that generate the MIMO group.

These two questions are considered in the context of some of the key RF requirements:

Transmit power

In xx.104, transmit power is declared and the requirement is on the accuracy with which the declared output power is met. For basestations declared as medium range, local area and home Node B, there are limits on the maximum output power that can be declared. For all basestation classes, the power accuracy requirement is +-2dB under normal conditions or +-2.5dB under extreme conditions. The output power is declared and measured on each MIMO branch.
The declared output power per MIMO branch should obviously be summed in the linear domain across all of the MIMO branches in a group in order to obtain the total declared power for the MIMO group. In regard of the accuracy, it is interesting to note that if the TX power accuracy for each MIMO branch would be assumed to be statistically uncorrelated, then  the standard deviation in the linear domain  of the accuracy for each of the declared MIMO branches is σ, then the standard deviation in the linear domain  of the accuracy when N MIMO branches are combined is 
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). If the power per MIMO branch is PMIMO, and is the same per branch, then the total power in the log domain will be 10log(NP).
Thus the uncertainty will be 10log(NP)-10log(
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). Thus, the uncertainty in dB for the combined requirement would in fact be somewhat less than 2dB if the accuracy of the branches would be uncorrelated. If the accuracy would be fully correlated, the accuracy after combination would remain the same. The exact uncertainty will depend on the number of MIMO branches, the power in each MIMO branch (which may differ in the case of cell splitting) and the assumption on correlation in accuracy between branches. The accuracy would never exceed that of the individual transceivers. Thus we propose that the uncertainty for the MIMO group is also kept at 2dB under normal conditions or 2.5dB under extreme conditions.

The requirement then needs to be distributed to individual transceiver branches. The sum of the maximum power of each of the transceivers that produces a MIMO group should equal the declared maximum configurable power for the group. Similarly to the discussion about MIMO branches, if the uncertainty per transceiver is set at 2dB then the total uncertainty for the summed power over all transceivers would be less than 2dB if the transceivers would be uncorrelated or remain 2dB if the transceivers would be correlated. We propose to keep the uncertainty per transceiver requirement at 2dB under normal conditions, 2.5dB for extreme conditions.

Proposal 1: For transmit power, the sum of the maximum TX powers per transceiver should be equal to the sum of the declared conducted powers per MIMO branch for a MIMO group. The accuracy requirement should be 2dB under normal conditions and 2.5dB under extreme conditions per transceiver.
Unwanted emissions

In the current specifications, the total amount of unwanted emissions is specified in dBm per MIMO branch. When the same set of transceivers produce several MIMO branches, then to remain compatible with the current specifications, the unwanted emissions per MIMO branch should be summed in the linear domain to make the combined requirement. The sum of the emissions per transceiver should then equal the combined requirement.
Proposal 2: For spurious emissions, the linear sum of the spurious emissions from each transceiver responsible for generating a MIMO group should be equal to the linear sum of the spurious emissions requirement per MIMO branch for the MIMO branches that make up the transceiver group.
ACLR

The ACLR requirement is a ratio of co-channel power over adjacent channel emissions. For a MIMO group, both the co-channel power and the adjacent channel emissions per MIMO branch should be summed. This implies the ACLR ratio will remain the same for the combined requirement as for per MIMO branch requirements. A similar logic applies when considering the transceivers that generate the MIMO branches; the powers of the transceivers will sum and the emissions will sum. Thus, as already agreed in RAN4, it makes sense for the ACLR requirement per MIMO branch to be equal to the combined requirement for a MIMO group and equal to the transceiver requirement. What could be debated further is whether each transceiver should be required to meet the requirement, or whether the transceivers should be required to meet the requirement on average.
Proposal 3: For ACLR, either (i) the per MIMO branch requirement should be directly applied to each AAS transceiver or (ii) the average of ACLRs of the transceivers should equal the current requirement. RAN4 should discuss further which alternative is preferable.
EVM

The EVM requirement is also a ratio including transmitted power and self-interference. For a MIMO group, both the wanted power and the self-interference will sum. Thus if the EVM for each MIMO branch is the same, then the same EVM should be applied to the group of MIMO branches. In some circumstances, however it could be conceivable that the EVM requirement could be tighter for one MIMO branch than for another. For example, if the array would be doing cell splitting, a MIMO branch transmitted in an inner cell may support higher order modulation, whilst one in an outer cell might not. It might make sense therefore to set the requirement on a MIMO group as being the minimum of the EVM requirements for each of the MIMO branches. 
Both the power and the self-interference of the individual transceivers driving the MIMO branches will also add. Thus, in principle the EVM requirement should be met at each of the transceivers. It could be discussed, however whether it might be preferable to require that the average of the EVMs from each of the transceivers should be met.

Proposal 4: The EVM requirement for a MIMO group should be the most stringent of the EVM requirements for each of the MIMO branches. The transceivers should either (i) meet the combined EVM requirement individually or (ii) The average of the EVM at each transceiver should meet the EVM requirement. RAN4 should discuss further which is preferable.
Frequency accuracy

There is no reason to believe that the frequency accuracy requirement for a MIMO group should be any different to the requirement for a MIMO branch. Again, it could be discussed whether frequency accuracy should be met by each transceiver, or whether the average of the frequency accuracy per transceiver should meet the requirement.

Proposal 5: RAN4 should discuss further whether the frequency accuracy requirement should be met at each transceiver generating a MIMO group, or whether the average of the frequency error for the transceivers driving a MIMO group should meet the requirement.
Timing Alignment Error

Timing alignment error is defined between MIMO branches, including both branches in the same group and branches in different groups. TAE does not fall into the framework of the generic framework discussed in [1] and should be discussed separately.

Other DL requirements

Further consideration should be made for other DL requirements, such as dynamic range, ON/OFF power etc. We propose that a similar approach is used of identifying what the combining function for the MIMO branches in a MIMO group should be and then how to distribute the requirement to the transceivers  (even if in some cases the combining and distribution is just a simple 1:1 selection, as is the case with e.g. EVM)
UL Reference Sensitivity
UL reference sensitivity is not specified with UL MIMO active, hence there is in effect a single MIMO branch. In the absence of any colored interference, the receiver sensitivity for a transceiver should be 10logN times higher than the sensitivity for all of the transceivers. We propose that the reference sensitivity be met by either meeting the .104 requirement scaled up by 10logN at each transceiver, or showing that the combined sensitivity of all of the transceivers meets the .104 requirement.

Other UL requirements

For the other UL requirements, consideration should be given as to how to distribute the .104 requirement between transceivers. UL system simulation results suggest that e.g. blocking should be met at each transceiver.
3 Conclusion

Proposal 1: For transmit power, the sum of the maximum TX powers per transceiver should be equal to the sum of the declared conducted powers per MIMO branch for a MIMO group. The accuracy requirement should be 2dB under normal conditions and 2.5dB under extreme conditions per transceiver.
Proposal 2: For spurious emissions, the linear sum of the spurious emissions from each transceiver responsible for generating a MIMO group should be equal to the linear sum of the spurious emissions requirement per MIMO branch for the MIMO branches that make up the transceiver group.
Proposal 3: For ACLR, either (i) the per MIMO branch requirement should be directly applied to each AAS transceiver or (ii) the average of ACLRs of the transceivers should equal the current requirement. RAN4 should discuss further which alternative is preferable.
Proposal 4: The EVM requirement for a MIMO group should be the most stringent of the EVM requirements for each of the MIMO branches. The transceivers should either (i) meet the combined EVM requirement individually or (ii) The average of the EVM at each transceiver should meet the EVM requirement. RAN4 should discuss further which is preferable.
Proposal 5: RAN4 should discuss further whether the frequency accuracy requirement should be met at each transceiver generating a MIMO group, or whether the average of the frequency error for the transceivers driving a MIMO group should meet the requirement.
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