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1. Introduction

A work item [1] was approved to define the specification for carrier aggregation supplemental downlink (SDL) with a new band spanning 1452 – 1492 MHz.  This band is also referred to as the L-band for Europe, not to be confused with Band 24 which has also been referred to as L-band, but for the United States.  In this contribution, we summarize the results of coexistence studies and emission limit recommendations which have been performed in ECC and captured in Report 202 [2].

2. Discussion

The ECC Working Group Spectrum Engineering (WG SE), responsible for developing technical guidelines and sharing and compatibility arrangements for radio spectrum, has been working on evaluating out-of-band emission limits to facilitate coexistence and compatibility with adjacent services for the SDL L-band in Europe.  In the 64th meeting of WGSE during 13 – 17 May, 2013, the working group SE7 provisionally approved for public consultation the draft ECC report 202 [2].  This report represents the outcome of coexistence and compatibility studies, particularly with regard to the impact that the introduction of Mobile/Fixed Communication Networks (MFCN) may have on existing services within the band or in adjacent bands.  In this contribution, we provide an overview of this study; the interested reader is encouraged to seek out the references listed below for further details.
There are two coexistence scenarios to consider.  These include the MFCN SDL basestation as aggressor generating interference with adjacent systems and the MFCN SDL UE as victim of interference from adjacent services.  Only the first scenario is addressed in Report 202 whereas the second scenario is currently under study. 
Coexistence scenarios for the basestation as aggressor
The coexistence scenarios studied in SE7 were first identified in ECC Report 121 [3] and coexistence with those in closest proximity to the proposed MFCN SDL band were further studied in [2].  These include Fixed Service, Mobile Service, and aeronautical telemetry below the band from 1429 – 1452 MHz and above the band from 1492 – 1518 MHz.  
The agreed L-band frequency arrangement is based on a block size of 5 MHz resulting in the following 8 frequency blocks in 1452 – 1492 MHz as shown in Table 1.

Table 1.  Frequency arrangment for L-band SDL.

	1452 -1457
	1457 - 1462
	1462 - 1467
	1467 - 1472
	1472 - 1477
	1477 -1482
	1482 - 1487
	1487 - 1492

	Downlink (base station transmit)

	40 MHz (8 blocks of 5 MHz)


Fixed Service
Fixed services are mainly located in rural areas providing highly directional point-to-point service between specified fixed points.  Since these services are fixed, it is possible to coordinate the deployment of new MFCN SDL Base Stations with existing Fixed Link stations.  In this scenario where coordination is possible, a coordination distance is derived based on transmitter and receiver performance parameters.  In other countries and administrations, however, Fixed Links may operate in an uncoordinated manner indicating that these links do not have specific operation locations.  In those cases, the study considers a worst case scenario where, for example, the main beams of the antennas are coincident.

For coordinated fixed links, the analysis approach is to start with assumptions on the MFCN SDL basestation in-band Tx power and out-of-block emissions and compute the minimum coupling loss taking into account the fixed link receiver blocking performance as well as its noise level and target interference-to-noise ratio.  It was found that Fixed Link deployment in the first MHz outside of the band required significantly larger separation between aggressor and victim due to the blocking selectivity of the Fixed Link receiver.  When coordination is possible so that main-beam to main-beam interference can be avoided, the recommended coordination pathloss was determined to be 130 dB, corresponding to an 8 km coordination distance.  The transmitter characteristics of the MCFN SDL basestation assumed in this analysis are shown in Table 2 with an assumption of maximum in-block EIRP of 68 dBm/5 MHz .

Table 2.  Out-of-block emission performance assumed for the SDL basestation.

	Frequency range of 

out-of-block emissions
	Maximum mean 

out-of-block EIRP

[dBm]
	Measurement 

Bandwidth

[MHz]

	–10 to –5 MHz from lower block edge
	11 dBm 
	5 MHz

	–5 to 0 MHz from lower block edge
	 16.3dBm 
	5 MHz

	0 to +5 MHz from upper block edge
	16.3 dBm 
	5 MHz

	+5 to +10 MHz from upper block edge
	11 dBm 
	5 MHz

	Remaining MFCN SDL frequencies
	 9 dBm 
	5 MHz


For uncoordinated fixed links, the objective is to define the out-of-band emissions to ensure compatibility under the worst case placement condition, i.e., main beam to main beam scenario with 250 meter separation distance.  Based on this, the following basestation emission limits were derived.  Note that these limits are much more stringent than those assumed for the case of coordinated links.  It is therefore recommended that these limits could only be applicable in those countries where uncoordinated deployment is considered.
Table 3.  In-band emissions for L-band SDL basestation under scenario of uncoordinated fixed link coexistence.

	Frequency range
	Maximum mean e.i.r.p.

	1452 – 1457 MHz
	11.8 dBm

	1457-1487 MHz
	20.2 dBm

	1487 – 1492 MHz
	11.8 dBm


Table 4.  Out-of-band emissions for L-band SDL basestation under scenario of uncoordinated fixed link coexistence.

	Frequency range of 

out-of-band emissions
	Maximum mean 

out-of-band e.i.r.p.
	Measurement 

Bandwidth

	Below 1452 MHz
	-38.5 dBm
	1 MHz

	Above 1492 MHz
	-38.5 dBm
	1 MHz


Mobile Service

The mobile service operating in this frequency range from 1429 – 1452 MHz and 1492 – 1518 MHz has been identified to be used for tactical radio relay (TRR) operations.  The approach is to derive the necessarily out-of-band emission requirements on the MFCN SDL basestation in order to maintain compatibility with existing mobile services.  The compatibility studies indicate that the most appropriate frequency plan is to establish a 3 MHz separation between the channel edge of the MFCN SDL and the mobile services TRR.  Operation within 3 MHz may require additional consideration and coordination.  The principle behind the study was to determine the out-of-band emissions from the MFCN SDL basestation in such a way that the contribution of out-of-band interference is insignificant; instead, coexistence is dominated by the blocking performance of the TRR receiver.
The recommended out-of-band emissions for the MFCN SDL basestation are provided in Table 5.
Table 5.  Out-of-band emission limits for the L-band SDL basestation for coexistence with mobile service (TRR).

	Frequency range of 

out-of-band emissions
	Maximum mean 

out-of-band e.i.r.p.
	Measurement 

Bandwidth

	Below 1449 MHz
	-20 dBm 
	1 MHz

	1449-1452 MHz
	14 dBm
	3 MHz

	1492-1495 MHz
	14 dBm
	3 MHz

	Above 1495 MHz
	-20 dBm 
	1 MHz


Aeronautical telemetry

The coordination distance between MFCN SDL and aeronautical telemetry systems was evaluated using the same MFCN out-of-band emissions as derived for TRR.  It was determined that coordination  path loss of 150 dB, equivalent to 31 km, is needed for coexistence with systems within 3 MHz of the MFCN SDL channel edge; that is, from 1449 – 1452 MHz and from 1492 – 1495 MHz.  Outside of this frequency range, the coordination path loss is 121 dB corresponding to a distance of 9 km.  Additional interference mitigation techniques may be required for distances less than the coordination distances computed.  The study did not include the impact of blocking tolerance in the aeronautical telemetry receiver.
 Coexistence scenarios for the UE as victim

While the studies within ECC WGSE have not yet been completed on this coexistence scenario with the MFCN SDL UE as victim, it is not anticipated to be wide-spread problem.  Potential transmitters in adjacent bands are the fixed services, tactical radio relays, aeronautical telemetry, and wireless microphones.  Wireless microphones may operate above the band, but only at lower power (17 dBm) and are not widespread.  For fixed links and tactical relays, the deployments are generally sparse, in rural areas, and deployed with high antenna sites, and with highly directional antenna patterns.  Therefore, the likelihood of interference is low.  Within the 1452 – 1492 MHz band, there may be regional broadcast radio services in a limited part of the band in a few selected countries, namely France, Hungary, the Vatican, and Italy.  However, the T-DAB transmitters have very good transmit filters although blocking may be a consideration depending on the deployment.  Aeronautical telemetry is protected in a few countries – Armenia, Azerbajian, Belarus, Bulgaria, the Russian Federation, Uzbekistan, Kyrgystan, and Ukraine but these systems are using older equipment whose service life may be nearing retirement.
Furthermore, because the L-band is to be used as a supplemental channel in a CA configuration, the impact of degrading the L-band channel should be considered only as a part of overall system performance.  Specifically, even in the extreme case that the supplemental channel is completely in an outage condition for some sites near adjacent band transmitters, the primary channel may still be available and active.  Furthermore, the primary channel contains the uplink where all uplink control and feedback information is sent, so outage on the supplemental channel has no bearing on the ability of the UE to transmit control and feedback to the basestation. 
3. Conclusion
In this contribution, a summary of the ECC Report 202 on coexistence with other in-band and adjacent-band services has been provided.
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