Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG4 #75
R4-153446
Fukuoka, Japan, 25th – 29th May 2015
Agenda Item:
7.2.4.1
Source: 
Ericsson 

Title:  
Emissions requirements for multi-band systems
Document for:
Discussion
1 Introduction

During RAN4#74bis, the topic of emissions was discussed and a framework proposal was agreed. The proposal defined a new term, AAS-ETAC and proposed that the emissions should apply once per AAS-ETAC; i.e. scaling is according to AAS-ETAC. 

The proposal does not yet completely capture all aspects that are necessary for setting the emissions requirement and a Way Forward was also created capturing some outstanding issues. This document discusses some of the following aspects of the Way Forward:

· How to deal with multiband systems

· Two options were discussed:

· Divide radios in the array into “sets” in which all radios in a set have the same frequency capability, and set and apply requirements independently to each set

· Apply requirements per band to all transmitters in the band. If there are mixed single band and multiband transmitters in a band, treat all transmitters as multiband.

· One of these solutions or an alternative should be agreed

· How to deal with multicarrier systems

2 Discussion

Non AAS systems may transmit in two bands in one of 3 ways:

(i) With separate, single band radios

(ii) With multiband radios that have separate antenna connectors for each band

(iii) With multiband radios that have a single antenna connector for both bands
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Figure 1 Multiband radio architecture possibilities
Depending on the type of radio, requirements are applied slightly differently. Significantly, for multiband radios that have a single antenna connector for both bands, so-called exclusion zones are defined in the requirements
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Figure 2 MB-MSR exclusion zones
AAS systems may have a larger amount of transmitters than non AAS systems. In the most simple case, all transmitters in the AAS will be of the same type (i.e. all single band, all multiband with a single connector or all multiband with separate connectors) and multiband requirements can be applied in exactly the same manner as today (allowing for AAS-ETAP based scaling etc.).

There may exist some potential, however for an array to consist of a mixture of single and multiband radios. The remainder of this document will consider mechanisms for dealing with a mixture of transmitter types should it prove to be useful.
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Figure 3 Example of an array consisting of both multiband and single band radios
During RAN4#74bis, two potential proposals for setting requirements on an array with a mixture of single and multiband transmitters were considered:

Option 1:

According to this option, transmitters are grouped into frequency capability sets. A frequency capability set consists of transmitters with the same potential configurations of transmit frequencies. Thus single band transmitters that can operate within the same band would form a set (for each band) and multiband transmitters transmitting in two bands would form another set. Emissions requirements are then applied independently for each frequency capability set.
An advantage with this approach is that it enables direct re-use of the existing single RAT, MSR and MB-MSR requirements (according to the capabilities of the transmitters in each set). A disadvantage is that it potentially causes a larger amount of total emissions from the AAS for the reasons outlined in the description of option 2.

Option 2:

According to this option, requirements are applied separately for each band. Requirements are applied for all transmitters capable of transmitting in a band, regardless of whether the transmitters are single or multi band.
This option has the advantage of potentially reducing the total emissions compared with option 1. Consider the example of figure 3 above. In this example, according to option 1 there would be 3 frequency capability sets; band X single band, band Y single band and band X-Y multi band. Since emissions requirements are applied separately for each frequency capability set in option 1, in some cases the total emissions would be 3 times greater than the xx.104 requirement.
With option 2, however the emissions requirement is only applied once per band, and thus the total emissions would only be twice the xx.104 requirement (which would be the same as for a non AAS basestation).

A disadvantage with option 2 is that it is unclear how to deal with exclusion zones. MB-MSR radios with a single antenna connector could be granted an exclusion zone in each band. However single band radios should not be granted an exclusion zone.

Potential options for dealing with exclusion zones could include:

· Also allow an exclusion zone for single band radios as long as any multi-band radios are present

· Allow exclusion zones for MB-MSR radios only. Set the requirement for the exclusion zone for the MB-MSR radios in some way that is scaled according to the number of MB-MSR radios. For the remaining radios, meet the spurious emissions requirement, possibly with some scaling according to the proportion of radios that are not MB-MSR.

It should be noted if an OTA emissions test would be performed with all radios transmitting at full power, it would not be possible to differentiate between spurious emissions from single band radios and exclusion zone emissions from multiband radios. Thus the first approach, of treating the whole array as MB-MSR as long as any multiband radio is present could be acceptable as a means of providing a potential platform for setting “black box” basestation requirements.
3 Conclusion

This document has considered two potential mechanisms for dealing with emissions from an AAS  basestation that contains a mixture of single and multiband radios. The first option enables MB-MSR to be directly applied to the appropriate radio type but also leads to an increased total emissions. The second option may allow exclusion zones for single band radios, but leads to a reduced total emissions level and provides a platform for defining “black box” emissions requirements if needed in the future.
Given that emissions are not allowed to increase with the second option and the emissions would be no worse than the case of 100% multiband radios forming the array, for AAS systems, in which emissions are calculated on a whole array based on estimating an “equivalent” amount of non AAS radios option 2 seems to be the best option.
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