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Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.
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Transmitter characteristics at the AAS antenna connector
6.1
General

6.2
Base station output power
[Note: There is a need to introduce AAS specific declarations for transceiver conducted output power and AAB BS total output power per carrier. The existing conducted requirements should thus apply for AAS specific requirements.]

Output power of the base station is the mean power delivered to a load with resistance equal to the nominal load impedance of the transmitter.

The maximum total carrier output power, Pc,max, of the AAS base station is the sum of per carrier mean power level measured at all AAS transceivers during the transmitter ON period in a specified reference condition.

The rated AAS transceiver carrier output power, Pc,tranceiver, of the AAS base station is the mean carrier power level measured at any AAS transceiver during the transmitter ON period for a specific RAT in a specified reference condition.

The maximum total transceiver output power (Pmaxtransceiver), of an AAS transceiver is the mean power level measured at the antenna connector during the transmitter ON period in a specified reference condition. 
The rated AAS transceiver carrier output power the AAS BS is specified in Table 6.2-1.
Table 6.2-1 AAS Base Station rated transceiver carrier output power

	AAS BS class
	Pc,tranceiver

	Wide Area AAS BS
	(note)

	Medium Range AAS BS
	≤+ 38 dBm

	Local Area AAS BS
	≤+ 24 dBm

	NOTE:
There is no upper limit for the rated transceiver carrier output power of the Wide Area AAS Base Station.


6.2.1.1
Minimum requirement 

The minimum requirement for AAS maximum total transceiver output power accuracy shall be the same as the BS output power accuracy requirement specified in TS 36.104 [x.x], subclause 6.2.1 which shall apply for any AAS transceiver.
6.2.2
Additional requirement (regional)
The minimum requirement for additional requirement is specified in TS 36.104 [x.x], subclause 6.2.2 which shall apply for any AAS transceiver.
6.3
Output power dynamics
Output power dynamics is defined by the BS transmitter’s ability to operate at varying output power levels.
6.3.1
RE Power control dynamic range
The minimum requirement for RE power control dynamic range is specified in TS 36.104 [x.x], subclause 6.3.1 and shall apply for any AAS transceiver.
6.3.2
Total power dynamic range
The minimum requirement for total power dynamic range is specified in TS 36.104 [x.x], subclause 6.3.2 and shall apply for any AAS transceiver.
6.4
Transmit ON/OFF power
Transmitter OFF power is defined as the mean power measured over 70 (s filtered with a square filter of bandwidth equal to the RF bandwidth(s) of the BS centred on the central frequency of the RF bandwidth(s) during the transmitter OFF period. 
6.4.1
Transmitter OFF power
For BS supporting intra-band contiguous CA, the transmitter OFF power is defined as the mean power measured over 70 us filtered with a square filter of bandwidth equal to the Aggregated Channel Bandwidth BWChannel_CA centred on (Fedge_high+Fedge_low)/2 during the transmitter OFF period.

The minimum requirement for transmitter off power specified in TS 36.104 [x.x], for AAS BS with >[4] transceivers, subclause 6.4.1 scaled by (-10*log(n) + [6] dB) shall apply for any AAS transceiver where n is the number of transceivers in the AAS BS. For AAS BS with <=[4] transceivers, the requirement of TS 36.104 [x.x] subclause 6.4.1 shall apply.
6.4.2
Transmitter transient period
The transmitter transient period is the time period during which the transmitter is changing from the OFF period to the ON period or vice versa.
The minimum requirement for transmitter transient period is specified in TS 36.104 [x.x], subclause 6.4.2 and shall apply for any AAS transceiver. 

6.5
Transmitted signal quality
The requirements in subclause 6.5 apply to the transmitter ON period.

6.5.1
Frequency error
Frequency error is a measure of the difference between the actual BS transmit frequency and the assigned frequency. The same source shall be used for RF frequency and data clock generation.

The minimum requirement for frequency error is specified in TS 36.104 [x.x], subclause 6.5.1 and shall apply for any AAS transceiver.

6.5.2
Error Vector Magnitude
The minimum requirement for EVM is specified in TS 36.104 [x.x], subclause 6.5.2 and shall apply for any AAS transceiver.

6.5.3
Time alignment error
This requirement applies to frame timing in TX diversity, MIMO transmission, carrier aggregation and their combinations. 

Frames of the LTE signals present at the BS transmitter antenna connector(s) are not perfectly aligned in time. In relation to each other, the RF signals present at the BS transmitter antenna connector (s) experience certain timing differences.

For a specific set of signals/transmitter configuration/transmission mode, the Time Alignment Error (TAE) is defined as the largest timing difference between any two signals or any two AAS transceivers that are transmitting different LTE signals on any carrier.
The minimum requirement for time alignment including between any pair of transceivers that are transmitting different LTE signals on any carrier is specified in TS 36.104 [x.x], subclause 6.5.3.
6.5.4
DL RS power 
DL RS power is the resource element power of the Downlink Reference Symbol.

The absolute DL RS power is indicated on the DL-SCH.  The RS power offset is defined as the difference in dB between the indicated absolute DL RS power and the BS carrier output power. The per AAS transceiver RS power is the sum in dB of the transceiver carrier output power and the RS power offset.

The absolute accuracy is defined as the maximum deviation between the DL per AAS transceiver RS power and the DL RS power of each E-UTRA carrier at the AAS antenna connector.
DL per transceiver RS power of each E-UTRA carrier shall be within ( 2.1 dB of the DL per transceiver AAS power calculated from the value indicated on the DL SCH and the RS power offset.
6.6
Unwanted emissions
Unwanted emissions consist of out-of-band emissions and spurious emissions [x.x]. Out of band emissions are unwanted emissions immediately outside the channel bandwidth resulting from the modulation process and non-linearity in the transmitter but excluding spurious emissions. Spurious emissions are emissions which are caused by unwanted transmitter effects such as harmonics emission, parasitic emission, intermodulation products and frequency conversion products, but exclude out of band emissions. 

The out-of-band emissions requirement for the BS transmitter is specified both in terms of Adjacent Channel Leakage power Ratio (ACLR) and Operating band unwanted emissions. The Operating band unwanted emissions define all unwanted emissions in each supported downlink operating band plus the frequency ranges 10 MHz above and 10 MHz below each band. Unwanted emissions outside of this frequency range are limited by a spurious emissions requirement.

For a BS supporting multi-carrier or intra-band contiguous CA, the unwanted emissions requirements apply to channel bandwidths of the outermost carrier larger than or equal to 5 MHz.

There is in addition a requirement for occupied bandwidth.

6.6.1
Occupied bandwidth
The occupied bandwidth is the width of a frequency band such that, below the lower and above the upper frequency limits, the mean powers emitted are each equal to a specified percentage /2 of the total mean transmitted power. See also ITU-R Recommendation SM.328 [x.x].

The value of /2 shall be taken as 0.5%.

The requirement applies during the transmitter ON period.

The minimum requirement for occupied bandwidth is specified in TS 36.104 [x.x], subclause 6.6.1 and shall apply for any AAS transceiver. In addition, for E-UTRA intra-band contiguous carrier aggregation, the requirement in clause 6.6.1 of TS 36.104 [x.x] applies for the E-UTRA component carriers that are aggregated. 

6.6.2
Adjacent Channel Leakage power Ratio (ACLR)
Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency.

The requirements shall apply outside the Base Station RF bandwidth edges or radio bandwidth edges whatever the type of transmitter considered (single carrier or multi-carrier). It applies for all transmission modes foreseen by the manufacturer's specification.

For a BS operating in non-contiguous spectrum, the ACLR also applies for the first adjacent channel inside any sub-block gap with a gap size Wgap ≥ 15MHz. The ACLR requirement for the second adjacent channel applies inside any sub-block gap with a gap size Wgap ≥ 20 MHz. The CACLR requirement in subclause 6.6.2.2 applies in sub block gaps for the frequency ranges defined in Table 6.6.2.2-1.

For a BS operating in multiple bands, where multiple bands are mapped onto the same antenna connector, the ACLR also applies for the first adjacent channel inside any inter RF bandwidth gap with a gap size Wgap ≥ 15MHz. The ACLR requirement for the second adjacent channel applies inside any inter RF bandwidth gap with a gap size Wgap ≥ 20 MHz. The CACLR requirement in subclause 6.6.2.2 applies in inter RF bandwidth gaps for the frequency ranges defined in Table 6.6.2.2-1.
The requirement applies during the transmitter ON period
6.6.2.1
Minimum requirement
The minimum requirement for ACLR is specified in TS 36.104 [x.x], subclause 6.6.2.1 and shall apply for any AAS transceiver.
6.6.2.2
Cumulative ACLR requirement in non-contiguous spectrum
The Cumulative Adjacent Channel Leakage power Ratio (CACLR) in a sub-block gap or the inter RF bandwidth gap is the ratio of 

a)
the sum of the filtered mean power measured at a single transmitter centred on the assigned channel frequencies for the two carriers adjacent to each side of the sub-block gap or the inter RF bandwidth gap, and

b)
the filtered mean power measured at the same transmitter centred on a frequency channel adjacent to one of the respective sub-block edges or RF bandwidth edges.
The Cumulative ACLR requirement described in 36.104 [x.x] section 6.6.2.2 shall be applied to each transmitter based on the above per transmitter definition of CACLR for any AAS transceiver..
6.6.3
Operating band unwanted emissions
Unless otherwise stated, the Operating band unwanted emission limits are defined from 10 MHz below the lowest frequency of each supported downlink operating band to the lower RF bandwidth edge located at FBW RF,low and from the upper RF bandwidth edge located at FBW RF,high  up to 10 MHz above the highest frequency of each supported downlink operating band. 
The requirements shall apply whatever the type of transmitter considered. It applies for all transmission modes foreseen by the manufacturer's specification. Unless otherwise stated, all requirements are measured as mean power (RMS).
For BS capable of multi-band operation where multiple bands are mapped on separate antenna connectors, the single-band requirements apply and the cumulative evaluation of the emission limit in the inter-RF bandwidth gap are not applicable.
For E-UTRA SR, the minimum requirement for operating band unwanted emission specified in TS 36.104 [2], subclause 6.6.3 scaled by (-10*log(n) + [6] dB) shall apply for any AAS transceiver where n is the number of transceivers in the AAS BS. For AAS BS with <=[4] transceivers, the requirement of TS 36.104 [2] subclause 6.6.3 shall apply for any AAS transceiver.
6.6.4
Transmitter spurious emissions

The transmitter spurious emission limits apply from 9 kHz to 12.75 GHz, excluding the frequency range from 10 MHz below the lowest frequency of the downlink operating band up to 10 MHz above the highest frequency of the downlink operating band. For BS capable of multi-band operation where multiple bands are mapped on the same antenna connector, this exclusion applies for each supported operating band. For BS capable of multi-band operation where multiple bands are mapped on separate antenna connectors, the single-band requirements apply and the multi-band exclusions and provisions are not applicable.
The requirements shall apply whatever the type of transmitter considered. It applies for all transmission modes foreseen by the manufacturer's specification. Unless otherwise stated, all requirements are measured as mean power (RMS).
6.6.4.1
Mandatory Requirements

The minimum requirement for transmitter spurious emission specified in TS 36.104 [2], for AAS BS with >[4] transmitterstransceivers, subclause 6.6.4.1 scaled by (-10*log(n) + [6] dB) shall apply for any AAS transceiver where n is the number of transceivers in the AAS BS. For AAS BS with <=[4] transmitterstransceivers, the requirement of TS 36.104 [2] subclause 6.6.4.1 shall apply for any AAS transceiver.
6.7
Transmitter intermodulation

The transmit intermodulation requirement is a measure of the capability of the transmitter to inhibit the generation of signals in its non linear elements caused by presence of the own transmit signal and an interfering signal reaching the transmitter via the antenna. The requirement applies during the transmitter ON period and the transmitter transient period. The transmitter intermodulation level is the power of the intermodulation products when an interfering signal is injected into the antenna connector.

For BS capable of multi-band operation where multiple bands are mapped on separate antenna connectors, the single-band requirements apply regardless of the interfering signals position relative to the inter-RF bandwidth gap.

6.7.1
Minimum requirement

The the minimum requirement for transmit intermodulation is specified in TS 36.104 [x.x], subclause 6.7 and shall apply for any AAS transceiver. 

For AAS BS with >[4] transceivers, the spurious emission and operating band unwanted emission requirements shall be scaled by (-10*log(n) + [6] dB) for any AAS transceiver where n is the number of transceivers in the AAS BS.
7
Receiver characteristics at the AAS antenna connector
7.1
General
<This section contains a description of the AAS antenna connector>
7.2
Reference sensitivity level
The reference sensitivity power level PREFSENS is the minimum mean power received at the antenna connector at which a reference performance requirement shall be met for a specified reference measurement channel.
The minimum requirement for reference sensitivity is specified in TS 36.104 [2], subclause 7.2 scaled by [TBD] for corresponding AAS BS class and shall apply for any AAS transceiver.
7.3
Dynamic range
The dynamic range is a measure of the capability of the receiver to receive a wanted signal in the presence of an interfering signal inside the received channel bandwidth or the capability of receiving high level of wanted signal. 

The minimum requirement for dynamic range is specified in TS 36.104 [x.x], subclause 7.3where the wanted signal mean power and interfering signal mean power are scaled by [TBD] for corresponding AAS BS class and shall apply for any AAS transceiver.
Note: The scaling for dynamic range [is equal to] the scaling adopted for reference sensitivity.
7.4
In-channel selectivity
In-channel selectivity (ICS) is a measure of the receiver ability to receive a wanted signal at its assigned resource block locations in the presence of an interfering signal received at a larger power spectral density. In this condition a throughput requirement shall be met for a specified reference measurement channel. The interfering signal shall be an E-UTRA signal as specified in Annex C and shall be time aligned with the wanted signal.
The minimum requirement for in-channel selectivity is specified in TS 36.104 [2], subclause 7.4where the wanted signal mean power and interfering signal mean power are scaled by [TBD] for corresponding AAS BS class and shall apply for any AAS transceiver.
Note: The scaling for in-channel selectivity [is equal to] the scaling adopted for reference sensitivity.
7.5
Adjacent Channel Selectivity (ACS) and narrow-band blocking
Adjacent channel selectivity (ACS) is a measure of the receiver ability to receive a wanted signal at its assigned channel frequency in the presence of an adjacent channel signal with a specified centre frequency offset of the interfering signal to the band edge of a victim system. The interfering signal shall be an E-UTRA signal as specified in Annex C.
The minimum requirements for ACS and narrowband blocking is specified in TS 36.104 [x.x], subclause 7.5 where the wanted signal mean power is scaled by [TBD] for corresponding AAS BS class and shall apply for any AAS transceiver.
Note: The scaling for ACS and NB blocking [is equal to] the scaling adopted for reference sensitivity.
7.6
Blocking
The blocking characteristics is a measure of the receiver ability to receive a wanted signal at its assigned channel in the presence of an unwanted interferer, which are either a 1.4MHz, 3MHz or 5MHz E-UTRA signal for in-band blocking or a CW signal for out-of-band blocking. The interfering signal shall be an E-UTRA signal as specified in Annex C.
7.6.1
General blocking requirement
The minimum requirement for general  blocking is specified in TS 36.104 [x.x], subclause 7.6.1 where the wanted signal mean power is scaled by [TBD] for corresponding AAS BS class and shall apply for any AAS transceiver.
Note: The scaling for blocking [is equal to] scaling adopted for reference sensitivity.
7.6.2
Co-location with other base stations
This additional blocking requirement may be applied for the protection of E-UTRA BS receivers when GSM, CDMA, UTRA or E-UTRA BS operating in a different frequency band are co-located with an E-UTRA BS. The requirement is applicable to all channel bandwidths supported by the E-UTRA BS.

The requirements in this clause assume a 30 dB coupling loss between interfering transmitter and E-UTRA BS receiver and are based on co-location with base stations of the same class. 

The minimum requirement for co-location blocking is specified in TS 36.104 [x.x], subclause 7.6.2 where the wanted signal mean power is scaled by [TBD] for corresponding AAS BS class and shall apply for any AAS transceiver.
Note: The scaling for co-location blocking is equal to scaling adopted for reference sensitivity.
7.7
Receiver spurious emissions
The receiver spurious emissions power is the power of emissions generated or amplified in a receiver that appear at the BS receiver antenna connector. The requirements apply to all BS with separate RX and TX antenna ports. In this case for FDD BS the test shall be performed when both TX and RX are on, with the TX port terminated. 

For TDD BS with common RX and TX antenna port the requirement applies during the Transmitter OFF period. For FDD BS with common RX and TX antenna port the transmitter spurious emission limits as specified in subclause 6.6.1 are valid.

For BS capable of multi-band operation where multiple bands are mapped on separate antenna connectors, the single-band requirements apply and the excluded frequency range is only applicable for the operating band supported on each antenna connector.

The minimum requirement for transmitter spurious emission specified in TS 36.104 [x.x], for AAS BS with >[4] transceivers, subclause 7.7.1 scaled by (-10*log(n) + [6] dB) shall apply for any AAS transceiver where n is the number of transceivers in the AAS BS. For AAS BS with <=[4] receivers, the requirement of TS 36.104 [2] subclause 7.7.1 shall apply for any AAS transceiver.

7.8
Receiver intermodulation 
Third and higher order mixing of the two interfering RF signals can produce an interfering signal in the band of the desired channel. Intermodulation response rejection is a measure of the capability of the receiver to receive a wanted signal on its assigned channel frequency in the presence of two interfering signals which have a specific frequency relationship to the wanted signal. 

The minimum requirement for receiver intermodulation is specified in TS 36.104 [x.x], subclause 7.8 where the wanted signal mean power is scaled by [TBD] for corresponding AAS BS class and shall apply for any AAS transceiver.
Note: The scaling for receiver intermodulation [is equal to] the scaling adopted for reference sensitivity.
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Reference measurement channels

Annex B (normative): 
Propagation conditions

Annex C (normative): 
Characteristics of the interfering signals

Annex D (normative): 
Environmental requirements for the BS equipment

Annex E (normative): 
Error Vector Magnitude

Annex F (Informative): Unwanted emission requirements for multi-carrier BS

Annex G (Informative):
Regional requirement for protection of DTT

Annex H (Informative): 
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