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1 Introduction

According to previous discussions and WF relating to the conducted emissions for AAS, it has been agreed that the total emissions for an AAS basestation will be derived by means of scaling up the current per transceiver requirements by a factor N. The basis of the scaling should be such that AAS basestation emissions requirements are the same as legacy basestation emissions. The basis on which N should be defined and whether N should be declared or should be fixed has yet to be agreed.

During RAN4#73, several solutions for the scaling factor N have been discussed. The solutions presented by NEC, Sumitomo and Ericsson are examined:
NEC proposal:

The NEC proposal is as follows:

The Scaling Factor is denoted NMIMO-TX and is defined as the maximum number of MIMO transmission layers that is capable of supporting for the E-UTRA AAS BS or the maximum number of MIMO transmission streams that is capable of supporting for the UTRA AAS BS. (For a UTRA BS, if common pre-coding is applied, NMIMO-TX is assumed to be 2. For MBMSR, NMIMO-TX is the maximum of the supported number of E-UTRA MIMO layers and supported number of UTRA MIMO streams (or 2 with common pre-coding).
· Observation 1: The maximum number of MIMO transmission layers that are supported by the current specifications is 8.

· Observation 2: If the array configuration and RF could support several Nmimo-tx, then the declaration is in some way be related to the possible baseband configurations available in the BBU software. Thus, RF type approval might need to take into account baseband capabilities.

Sumitomo proposal:

The Sumitomo proposal is as follows:

the scaling factor N shall be the lowest MIMO capacity the AAS BS is declared to support
· Observation 1: The lowest MIMO capability could be implied from the array; e.g. if a BTS has cross polarised antennas, it may be assumed that the lowest capability that it would be sensible to support is 2.
· Observation 2: If the minimum number of MIMO layers is declared to be greater than the lowest implied by the array, then it could be on the basis that lower numbers of MIMO layers are not supported by the baseband; however then RF type approval will be linked with baseband software capability (or rather, lack thereof).

Ericsson proposal:

The Ericsson proposal is to pick a fixed value for N. However if the number of transmitters is lower than the fixed number, then N should be the number of transmitters. 

The Ericsson proposal could therefore be expressed as follows:

Min (# of transmitters, [2, 4])

2 Way Forward
Three options are presented along with advantages/disadvantages and open issues. Further input and analysis of these advantages/disadvantages/open issues is encouraged for the next meeting. Other options are not precluded to be proposed.
Option 1:

Set N= min (# of transmitters, Z)


· Advantages:

· 

· Does not need a normative definition of Ntx-mimo (i.e. number of MIMO layers) to be defined; less standardization effort needed
· Disadvantages:

· Not proportional to the MIMO (transmission streams) capability.
· With this option, if Z is 4 but the actual MIMO order is 2, then the emissions end up being scaled according to the number of transmitters rather than the MIMO order

· Still, the total emissions are lower than “legacy basestations”, although it could be debated whether the emissions are lower than an “equivalent legacy basestation”
· Requirements need to be revised in the future again to adapt to new range or values  of Z 
· The open issue with this approach is how to set Z and is the implication when # of transmitters are much larger than Z. 
Option 2:

Set N = declared maximum capability of  MIMO layers

· Advantages:

· Equivalency to legacy basestation achieved for maximum number of MIMO layers; 
· only when there are not multiple possibilities for the number of MIMO layers? 
· Disadvantages:

· Equivalency to legacy basestation not achieved when the legacy basestation is configured with a lower number of MIMO layers than the maximum
· 
· If the basestation is operating with fewer MIMO layers than the declared maximum, then the emissions limit would be higher than for a legacy basestation operating with the same number of MIMO layers

· Open issues for this approach:

· How to capture a good normative definition for “maximum capability of MIMO layers”

· Whether the approach should allow for scaling of emissions up to 8 times the current per transceiver limit, or a lower ceiling should be imposed

Option 3:

Set N = declared minimum configurable number of MIMO layers
· Advantages:

· Always equal to or better than equivalent legacy basestations

Disadvantages:

· Makes requirements more stringent for MIMO configurations with more layers than the minimum
· If “Declared minimum configurable number of MIMO layers” is based on the capability of all baseband variants for a product, then the RF requirements become linked to baseband capability (or rather, lack of baseband capability to support lower numbers of MIMO layers)
· If the “Declared minimum configurable number of MIMO layers” is not based on the capability of all baseband variants, then N will be  for cross polarized antennas and 1 for single polarized antennas.
· Open issues for this approach:

· How to capture a good normative definition for “Declared minimum configurable number of MIMO layers”

NOTE: If the maximum ceiling on scaling would be fixed at 2, then all 3 of these options would collapse to become the same thing.
Apart from these options, further clarification is encouraged as to what is implied by the agreement that total emissions from an AAS basestation should be not higher than those from a non AAS basestation. Considerations include:

· Whether there is such a thing as an “equivalent legacy basestation” to an AAS basestation, and if so what “equivalency” means
· For example, is an AAS basestation with 20 transceivers transmitting 2x2 MIMO whilst doing variable downtilt “equivalent” to a non AAS basestation with 2 transmitters that does not implement any electronic downtilt.
· What kind of non AAS basestation the AAS emissions shall not exceed

· One possibility is not to exceed the emissions of an identified “equivalent” BS

· A further possibility is not to exceed the emissions that are produced by basestations that are currently deployed and have the largest MIMO order / carrier configuration / sectorisation etc.

· Other possibilities are not excluded

· Further considerations should be given as to the emissions of AAS and non AAS basestations considering factors such as sectorisation, transmission of multiple carriers etc.
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�Not sure what simple here means, I suppose any proponent would consider their proposal simple?
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