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1 Introduction

In RAN4#77 in Anaheim, a WF for declaration of multiband support was agreed [1]. In the current AAS BS specification draft [2], there is currently a distinction between multi-band TAB connectors, and single band TAB connectors as described by the definitions (quoted below):”

multi-band requirements:  requirements applying per one single operating band with exclusion bands or other multi-band provisions as defined for each requirement.

multi-band TAB connector: TAB connector supporting operation in multiple operating bands through common active electronic components(s).

NOTE:
For common RX and TX TAB connectors, the definition applies where common active electronic components are in both the receive path and in the transmit path. Combinations with active shared components in only Rx or Tx are TBD.

single band requirements: requirements applying per one single operating band without exclusion bands or other multi-band provisions.

single band TAB connector:  TAB connector supporting operation either in a single operating band only, or in multiple operating bands but without any common active electronic component(s)”
The WF [1] seeks to resolve the TBD in the note to the definition of multi-band TAB connector. It is quoted below for convenience:”

· It has been identified that there is a need to discuss whether requirements for BS capable of multi-band operation should be specified independently or not for TX and RX for AAS
· This discussion will take place during the conformance part
· Companies should contribute in RAN#78, which is appropriate from technical point of view. ”
This contribution is a response to that WF.
2 Technical discussion 
In the AAS BS specification [2], the conducted requirements and supported capabilities is generally described in a connector centric manner rather than a device centric manner. (I.e. the requirements and capabilities apply to the connectors rather than the entire device. This way, the point of reference for each requirement and capability is defined. 
The capability to support multiple operating bands on TAB connector has a further twist which can be said to be implementation specific. This is described by the definitions of multi-band TAB connectors and single band TAB connectors. It can be seen that both types may support operation of multiple operating bands and that the way this support is implemented in the device separates the two terms. I addition, different single operating bands can be supported on TAB connectors belonging to the same AAS BS, making it support multiple operating bands. “BS capable of multi-band operation”, as suggested in the WF bullet one, requires some interpretation to make a discussion meaningful. In the following, it will be assumed that it refers to an AAS BS comprising at least one multi-band TAB connector as defined above. (Whilst this is an implementation rather than a capability, it appears the most relevant interpretation for the discussion. Whether a TAB connector is multi-band or single band is to be declared. Also the bands supported by the TAB connector is to be declared. 

The issue of whether the requirements should be specified independently or not for TX and RX, is a big question if taken literally. Currently, almost all requirements are referred to transmitters or receivers exclusively, and it would appear difficult to combine them I a meaningful way. Therefore an interpretation is in place also here. It is assumed in the following discussion that the question is related to whether multi-band declarations for each TAB shall comprise more information – in particular whether the multi-band implementation is in a transmitter, receiver or both.
For the following discussions, technical implications for the TAB configurations shown in figure 1 below have been investigated.


[image: image1]
Figure 1, multiband configurations investigated in this contribution. Orange boxes represent transmitters, blue boxes represent receivers and the black bullets represent TAB connectors.
Each specification point in [2] has been studied for all configurations. The following findings have been made:

All requirements area applicable for all the studied configurations both for the case where the multi-band requirement applies in both UL and DL and for the case where multi-band requirements are applied in the link direction with multi-band implementation and single band requirements are applied in the other link direction.
The following sub-clauses apply special multi-band provisions, and are commented below with respect to network performance impact (or other spectrum protection) due to introduced differentiation between TX multi-band and RX multi-band TAB connectors:

3 Technical discussion on TX requirements
Sub-clause 6.4.2, Transmitter OFF power: The multi-band provision is that the requirement applies for all carriers in the bands supported by multi-band TAB connectors being off simultaneously. For single band TAB connectors, the requirement can be applied per operating band. This has only AAS BS internal implications, and does not affect network performance.

Sub-clause 6.6.3, ACLR: The multi-band provision is that the ACLR and CACLR requirements apply also in inter RF bandwidth gaps greater than 15 MHz. For single band TAB connectors, the same frequency regions would be described as normal ACLR and CACLR since the applicability would be per operating band. Hnece there is no real difference in the requirement – only the way it is described and tested. This has no impact on the network performance.
Sub-clause 6.6.4, Spectrum emission mask: This sub-clause does not have any explicit multi-band provisions. It should probably be verified that this is the case, but that is outside the scope of this contribution. Separating TX and RX multi-band may have further impact on this sub-clause, but it is reasonable to expect that these impacts will be very similar to those for sub-clause 6.6.5 as described below.
Sub-clause 6.6.5 Operating band unwanted emission: The multi-band provision is that cumulative evaluation of operating band unwanted emission is applied to inter RF bandwidth gaps for multi-band TAB connectors, but not for single band connectors. However, the concept of inter RF bandwidth gap I s not applicable to single band connectors, and since the single band requirement applies per operating band, the cumulative effect will be there in any case (except in the evaluation). Hence there will be no impact on network performance from making the distinction between TX and RX multi-band.

Sub-clause 6.6.6, Transmitter spurious emission: The multi-band provision is that each supported operating band is an exclusion band for other operating bands supported by a multi-band TAB connector (Operating band unwanted emission requirements apply in all the exclusion bands.) If the transmitters are single band receiver’s multi-band,  the multi-band excusion bands would be removed for the TX spurious emission requirements and single band requirements would apply independently with each band separately on. In practice, with all operating bands in operation, there would be no difference since the operating band unwanted emission would totally dominate the summed unwanted emission in each potential exclusion band. Thus no significant network performance or other spectrum protection impact would be noticeable. However, for single band TX TAB connectors, it is possible to operate a sub-set of all the operating bands supported with other switched off, whereas for multi-band Tab connectors this is not feasible. Thus, separate declaration of TX and RX multi-band implementation would allow for AAS BS with only RX multi-band TAB connectors to operate only part of the operating bands in the field (from TX spurious emission point of view). 

Another practical impact is that for conformance testing, the spurious emission test represents a large part of the test sequence. Exclusion bands shorten this time significantly – not so much due to the excluded bands themselves as to the fact that spurious testing is made once for all the affected bands instead of once per band. However, this impact is only on the conformance testing – not on spectrum protection or network performance.
4 Technical discussion on RX requirements
Sub-clause 7.4, ACS and narrow band blocking: The multi-band provision is that the requirement applies also to the inter RF bandwidth gap, and that the blocker may be placed in the inter RF bandwidth gap. Similar to ACLR, the concept of inter bandwidth gap is only needed for description of multi-band situations. Otherwise the same frequencies are addressed as outside the operating band, and still subject to test. Distinguishing between TX and RC multiband will thus have no practical impact on network performance or spectrum protection.
Sub-clause 7.5, Blocking: Since this sub-clause treats out of band blocking, the multi-band provision is the exclusion of other operating bands supported by the multi-band TAB connector receiver. If the multi-band implementation is in the transmitter side, the respective band would be tested separately with the other band(s) off, if distinction was made between RX multi-band and TX multi-band. Whilst this will impact the testing on the individual TAB connector, the resulting blocking sensitivity of the AAS BS will be the same whether the bands are tested separately or together (exclusion bands). Thus there is no network performance impact.

Sub-clause 7.6, RX spurious emission: Similar to the TX spurious emission requirement, the multi-band provision consists of exclusion bands for all operating bands supported by the multiband TAB connector. (This only applies to FDD due to a flaw in the text. The intention is that it shall apply to FDD RX-only and TDD during the transmitter OFF period. However, addressing this issue is not the goal for the present contribution.)The impact of separating TX multi-band and RX multi-band would be that TX-multi-band TAB connectors for TDD would not have exclusion bands for receiver spurious emission. Since the receiver spurious emission in all cases will be substantially lower that the transmitter spurious emission, nothing would be noticeable outside the AAS BS in spectrum protection or network performance.
The test procedure impact would be similar to that for TX spurious emission, where the exclusion bands gives the effect of reduced test time due to common spurious testing for more than one band.

Sub-clause 7.7, RX intermodulation: The multi-band provision is the definition of the requirement in the inter-RF bandwidth gaps in very much the same way as for out of band blocking requirements in sub-clause 7.5. Also the practical impact is essentially the same with the exception that the phase coherence between intermodulation products from two single band receivers is captured for the multi-band testing only. This is expected to have negligible impact on network performance or spectrum protection.
5 Specification implementation 
Making the distinction between RX multi-band and TX multiband implementations per TAB connector is possible by clarifying text in the note to the multi-band TAB connector definitions (see section 1 above).  However, introduction of definitions of TX multi-band and RX multi-band TAB connectors increases the clarity when describing the multiband provisions. 
 It can be noted that regardless of the preferred applicability of the multi-band provisions in requirements, this change is beneficial to the definition of the multi-band TAB connector since it extends the applicability of the specification.
Further, if distinction between RX and TX multi-band implementations are made, a sentence need to be inserted to sub-clause 4.9 in TS37.105, explaining that only multi-band implementations comprising active components in the receive function of a TAB connector are subject to multi-band provisions as detailed the receiver requirements. And correspondingly, that only multi-band implementations comprising active components in the transmit function of a TAB connector are subject to multi-band provisions as detailed in the transmitter requirements. Keeping a general term for multi-band TAB connector which comprises All TAB connector which are multi-band in at least one link direction, is thus still useful.
For the conformance requirements (TS37.145), it will be necessary to make multi-band declarations according to the distinction choice. Also the test procedures will be impacted, but only in terms of choice of wording – no technical impact.
6 Conclusion
· There is generally very little difference on system level between applying multi-band provisions per multi-band TAB connector or per respective link implementation on multi-band TAB connectors.

· The distinguishable gain from making such distinction is that a small subset of multi-band TAB connectors can be operated with part of the supported operating bands switched off, where they cannot if the distinction is not made.

· The distinguishable drawback is that a small subset of multi-band TAB connectors testing will capture intermodulation products phase coherence effects if distinction is not made, but miss it if the distinction is made.
· It is beneficial to distinguish between TX MB and RX MB also in each requirement.
· No considerable difficulty in specification implementation.
· The definition of multi-band TAB connector benefits from updating regardless of the preferred applicability of multi-band provisions.
· The below text proposal is suggesting that distinction between TX and RX multiband TAB connectors shall be made in the requirements. 
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8 Text proposal
3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

Definition format (Normal)

<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.

AAS BS receiver: composite receiver function of an AAS BS receiving in an operating band.

active antenna system base station: BS system which combines an Antenna Array with an Active Transceiver Unit Array and a Radio Distribution Network.

active receiver unit: the number of active receivers is the same as the [number of receiver diversity branches] to which compliance is declared for chapter 8 performance requirements.

active transmitter unit: a transmitter unit which is ON, and has the ability to send modulated data streams that are parallel and distinct to those sent from other transmitter units to one or more TAB connectors at the transceiver array boundary
band category: a group of operating bands for which the same MSR scenarios apply
base Station RF bandwidth: the bandwidth in which a base station transmits and/or receives single or multiple carrier(s) and/or RATs simultaneously within a supported operating band

NOTE:
In single carrier operation, the Base Station RF bandwidth is equal to the channel bandwidth.
base Station RF bandwidth edge: the frequency of one of the edges of the Base Station RF bandwidth

basic limit: an emissions limit taken from the non AAS specifications that is converted into a per TAB connector TX cell group AAS emissions limit by scaling.

beam: the main lobe of a radiation pattern from an AAS BS

NOTE: For certain AAS antenna array, there may be more than one beam.

beam centre direction: the direction equal to the geometric centre of the -3 dB EIRP contour of the beam.

beam direction pair: data set consisting of  the beam centre direction and the related beam peak direction.
beam peak direction: the direction where the maximum EIRP is supposed to be found.

beamwidth: the angles describing the major and minor axes of an ellipsoid closest fit to an essentially elliptic half-power contour of a beam.
carrier: the modulated waveform conveying the physical channels
carrier aggregation: aggregation of two or more E-UTRA component carriers in order to support wider transmission bandwidths 

channel bandwidth: RF bandwidth supporting a single RF carrier with the transmission bandwidth configured in the uplink or downlink of a cell. 

NOTE1:
The channel bandwidth is measured in MHz and is used as a reference for transmitter and receiver RF requirements. 

NOTE2:
For UTRA FDD, the channel bandwidth is the nominal channel spacing specified in TS25.104 [2], For UTRA TDD 1.28 Mcps, the channel bandwidth is the nominal channel spacing specified in TS25.105 [3]

NOTE3:
 For E-UTRA, the channel bandwidths are specified in TS36.104 [4].
code domain power: the part of the mean power which correlates with a particular (OVSF) code channel in a UTRA signal. 

NOTE:
The sum of all powers in the code domain equals the mean power in a bandwidth of (1+ ) times the chip rate of the radio access mode.

contiguous spectrum: spectrum consisting of a contiguous block of spectrum with no sub-block gap(s)
downlink operating band: the part of the (FDD) operating band designated for downlink.

EIRP accuracy directions set: the beam peak directions for which the EIRP accuracy requirement is intended to be met. The beam peak directions are related to a corresponding contiguous range or discrete list of beam centre directions by the beam direction pairs included in the set.

equivalent isotropic radiated power: the equivalent power radiated from an isotropic directivity device producing the same field intensity at a point of observation as the field intensity radiated in the direction of the same point of observation by the discussed device.

NOTE:
Isotropic directivity is equal in all directions (0 dBi).

equivalent isotropic sensitivity
: the sensitivity for an isotropic directivity device equivalent to the sensitivity  of the discussed device exposed to an incoming wave from a defined AoA.

NOTE1:
The sensitivity is the minimum received power level at which a RAT specific requirement is met.

NOTE2:
 Isotropic directivity is equal in all directions (0 dBi).
inter RF bandwidth gap: the frequency gap between two consecutive base station RF bandwidths that are placed within two supported operating bands.

maximum carrier output power per TAB connector: the mean power level measured on a particular carrier at the array boundary antenna connectors, during the transmitter ON period in a specified reference condition
maximum throughput: the maximum achievable throughput for a reference measurement channel. 

multi-band requirements:  requirements applying per one single operating band with exclusion bands or other multi-band provisions as defined for each requirement.

multi-band TAB connector : TAB connector supporting operation in multiple operating bands through common active electronic components(s).

NOTE:
For common RX and TX TAB connectors, the definition applies where common active electronic components are in any or both of the receive path and in the transmit path.  Hence a multi-band TAB connector may be both an RX multi-band connector and  a TX multi-band connector simultaneously.
non-AAS BS: BS  conforming to one of  the RF requirement specifications TS25.104 [2], TS25.105 [3], TS36.104 [4] or TS37.104 [5]
non-contiguous spectrum: spectrum consisting of two or more sub-blocks separated by sub-block gap(s)
OTA sensitivity directions declaration: set of manufacturer declarations comprising one or more EIS values (with related RAT and channel bandwidth), and the directions where it (they) applies.

NOTE:
All the directions apply to all the EIS values in an OSDD.

output power at a TAB connector: the mean power delivered to a load with resistance equal to the nominal load impedance of the TAB connector.
polarization match: the condition that exists when a plane wave, incident upon an antenna from a given direction, has a polarization that is the same as the receiving polarization of the antenna in that direction.

Radio bandwidth: frequency difference between the upper edge of the highest used carrier and the lower edge of the lowest used carrier.
radio distribution network: a passive network which distributes radio signals generated by the transceiver unit array to the antenna array, and/or distributes the radio signals collected by the antenna array to the transceiver unit array.

NOTE: 
In the case when the active transceiver units are physically integrated with the array elements of the antenna array, the radio distribution network is a one-to-one mapping.
rated beam EIRP: the EIRP that is declared as being achieved in the beam peak direction associated with a particular beam direction pair.

rated carrier output power per TAB connector : the mean power level associated with a particular carrier the manufacturer has declared to be available at the TAB connector, during the transmitter ON period in a specified reference condition

rated total output power per TAB connector: the mean power level associated with a particular operating band the manufacturer has declared to be available at the TAB connector, during the transmitter ON period in a specified reference condition
receive period:  the time during which the AAS BS is receiving data sub-frames or UpPTS on a carrier
receiver target: angles of arrival in which reception is performed.

receiver target redirection range: union of all the sensitivity RoAoA achievable through redirecting the receiver target related to the OSDD.
receiver target reference direction: direction inside the receiver target redirection range declared by the manufacturer for conformance testing. For an OSDD without receiver target redirection range, this is a direction inside the sensitivity RoAoA.

reference beam direction: a declared beam direction pair, including reference beam centre direction and reference beam peak direction where the reference beam peak direction is the direction for the intended maximum EIRP within the EIRP accuracy compliance directions set

RX multi-band TAB connector : TAB connector supporting operation in multiple operating bands through common active electronic components(s) in the receiver.

NOTE:
For TAB connectors supporting both RX and TX, the definition applies regardless of whether common active electronic components are in the transmit path. Hence a multi-band TAB connector may be both an RX multi-band connector and a TX multi-band connector simultaneously.
sensitivity RoAoA: RoAoA within which the declared EIS(s) of an OSDD is intended to be achieved at any instance of time for a specific AAS BS direction setting.
single band requirements: requirements applying per one single operating band without exclusion bands or other multi-band provisions.

single band TAB connector :  TAB connector supporting operation either in a single operating band only, or in multiple operating bands but without any common active electronic component(s)

sub-block: one contiguous allocated block of spectrum for use by the same Base Station. 

NOTE
There may be multiple instances of sub-blocks within an RF bandwidth.

sub-block gap: a frequency gap between two consecutive sub-blocks within an RF bandwidth, where the RF requirements in the gap are based on co-existence for un-coordinated operation.

TAB connector: transceiver array boundary connector.

TAB connector RX cell group: a group of receiver TAB connectors that are responsible for reception in a particular cell.

TAB connector TX cell group: a group of TAB connectors that are responsible for transmitting a cell when the AAS BS setting corresponding to the minimum number of cells is active.
throughput: the number of payload bits successfully received per second for a reference measurement channel in a specified reference condition.

transceiver array boundary:  the conducted interface between the transceiver unit array and the composite antenna

transmission bandwidth: bandwidth of an instantaneous E-UTRA transmission from a UE or BS, measured in Resource Block units.

transmitter OFF period: the time period during which the transmitter is scheduled not to transmit

NOTE:
For AAS BS, this definition applies per TAB connector and operating band.

transmitter ON period: the time period during which the transmitter is transmitting data and/or reference symbols

NOTE:
For AAS BS, this definition applies per TAB connector and operating band.

transmitter transient period: the time period during which the transmitter is changing from the OFF period to the ON period or vice versa

NOTE:
For AAS BS, this definition applies per TAB connector and operating band.

TX multi-band TAB connector : TAB connector supporting operation in multiple operating bands through common active electronic components(s) in the transmitter.

NOTE:
For TAB connectors supporting both RX and TX, the definition applies regardless of whether common active electronic components are in the receive path. Hence a multi-band TAB connector may be both an RX multi-band connector and a TX multi-band connector simultaneously.
uplink operating band: the part of the (FDD) operating band designated for uplink. 

NOTE:
Multi-word definitions are treated as linguistic expressions and printed in italic font throughout this requirement specification. Linguistic expressions may not be split and shall be printed in their entirety.

====================================== next changed section =====================================
4.9
Requirements for AAS BS capable of operation in multiple operating bands

For AAS BS capable of operation in multiple operating bands, the RF requirements in clause 6, 7, 9, and 10 apply separately to each supported operating band unless otherwise stated.

An AAS BS may be capable of supporting operation in multiple operating bands with one of the following implementations of TAB connectors in the transceiver array boundary:

· All TAB connectors are single band TAB connectors.

· Different sets of single band TAB connectors support different operating bands, but each TAB connector supports only operation in one single operating band. 
· Sets of single band TAB connectors support operation in multiple operating bands with some single band TAB connectors supporting more than one operating band.

· All TAB connectors are multiband TAB connectors.

· A combination of single band sets and multi-band sets of TAB connectors provides support of the of the AAS BS capability of operation in multiple operating bands.

Unless otherwise stated all requirements specified for an operating band apply only to the set of TAB connectors supporting that operating band.

In certain requirements it is explicitly stated that specific additions or exclusions to the requirement apply at multi-band TAB connectors as detailed in the requirement sub-clause. The TAB connector is considered multi-band only for the link direction comprising common active electronic components in the statements below. RX multi-band requirements apply only to RX multi-band TAB connectors. TX multi-band requirements apply only to TX multi-band TAB connectors. 
In the case of an operating band being supported only by single band TAB connectors in a TAB connector TX cell group or a TAB connector RX cell group, single band requirements apply to that set of TAB connectors. 

NOTE:
Each supported operating band needs to be operated separately during conformance testing on single band TAB connectors.

In the case of an operating band being supported only by multi-band TAB connectors supporting the same operating band combination in a TAB connector TX cell group or a TAB connector RX cell group, multi-band requirements apply to that set of TAB connectors.
The case of an operating band being supported by both multi-band TAB connectors and single band TAB connectors in the same link direction in a TAB connector TX cell group or a TAB connector RX cell group is FFS and is not covered by the present release of this specification.

The case of an operating band being supported by multi-band TAB connectors which are not all supporting the same operating band combination in the same link direction in a TAB connector TX cell group or a TAB connector RX cell group is FFS and is not covered by the present release of this specification.

For multi-band TAB connectors supporting the bands for TDD, the RF requirements in the present specification assume no simultaneous uplink and downlink occur between the bands.

The RF requirements for multi-band TAB connectors supporting bands for both FDD and TDD are FFS and are not covered by the present release of this specification.

======================================== next changed section ===============================
6.4.2
Transmitter OFF power

6.4.2.1
General

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.

The requirement applies at each TAB connector supporting transmission in the operating band. 

For TX multi-band TAB connectors, the requirement is only applicable during the transmitter OFF period in all supported operating bands.

For single band TAB connectors supporting transmission in multiple operating bands, the requirement is applicable per supported operating band.

========================================= next changed section ==================================

6.6.6
Spurious emission

6.6.6.1
General

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 some operating bands the upper frequency limit is higher than 12.75 GHz. In some exceptional cases, requirements apply also closer than 10 MHz from the downlink operating band; these cases are highlighted in the requirement tables. For operating bands supported by TX multi-band TAB connectors exclusion bands apply to each supported band. 

The requirements applies for both single band and multiband TAB connectors (except for frequencies at which exclusion bands or other multi-band provisions apply) and  for all transmission modes foreseen by the manufacturer's specification. Unless otherwise stated, all requirements are measured as mean power,

========================================== Next changed section ================================

7.4
Adjacent channel selectivity and narrowband blocking

7.4.1
General

The in-band selectivity and blocking characteristics are measures of the receiver unit ability to receive a wanted signal at its assigned channel at the TAB connector in the presence of an unwanted interferer inside the operating band and are defined by a (wideband) and a narrowband blocking requirement.
7.4.2
Minimum requirement for MSR operation

7.4.2.1
General minimum requirement

For the general blocking requirement, the interfering signal shall be a UTRA FDD signal as specified in TS 37.104, Annex A [9].

The requirement is applicable outside the base station RF bandwidth or radio bandwidth. The interfering signal offset is defined relative to the base station RF bandwidth edges or radio bandwidth edges applicable to each TAB connector.

For TAB connector supporting operation in non-contiguous spectrum, the requirement applies in addition inside any sub-block gap, in case the sub-block gap size is at least 15 MHz. The interfering signal offset is defined relative to the sub-block edges inside the sub-block gap.

For RX multi-band TAB connectors, the requirement applies in addition inside any inter RF bandwidth gap at those connectors, in case the gap size is at least 15 MHz. The interfering signal offset is defined relative to the base station RF bandwidth edges inside the inter RF bandwidth gap.

For the wanted and interfering signal coupled to the TAB connector, using the parameters in Table 7.4.2.1‑1 and 7.4.2.1-2, the following requirements shall be met:

-
For any E-UTRA carrier, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel defined in TS 36.104 [8], sub-clause 7.2.1.

-
For any UTRA FDD carrier, the BER shall not exceed 0.001 for the reference measurement channel defined in TS 25.104 [6], sub-clause 7.2.1.

-
For any UTRA TDD carrier, the BER shall not exceed 0.001 for the reference measurement channel defined in TS 25.105 [7], sub-clause  7.2.1.2.

For RX multi-band TAB connectors, the requirement applies according to Table 7.4.2.1-1 at those connectors for the in-band blocking frequency ranges of each supported operating band.

Table 7.4.2.1-1: General blocking requirement

	Base Station Type
	Mean power of interfering signal [dBm]
	Wanted Signal mean power [dBm]

(NOTE 1)
	Centre Frequency of Interfering Signal
	Interfering signal centre frequency minimum frequency offset from the base station RF bandwidth edge or edge of sub-block inside a gap [MHz]

	Wide Area BS
	-40
	PREFSENS + x dB 
(NOTE 2)
	See Table 7.4.1-2
	±7.5

	Medium Range BS
	-35
	PREFSENS + x dB 
(NOTE3)
	
	

	Local Area BS
	-30
	PREFSENS + x dB 
(NOTE4)
	
	

	NOTE1:
PREFSENS depends on the RAT, the BS class and on the channel bandwidth, see sub-clause 7.2.2.

NOTE2:
For Wide Area BS, “x” is equal to 6 in case of E-UTRA or UTRA wanted signals. 

NOTE3: 
For Medium Range BS, “x” is equal to 6 in case of UTRA wanted signals, 9 in case of E-UTRA wanted signal.

NOTE4: 
For Local Area BS, “x” is equal to 11 in case of E-UTRA wanted signal, 6 in case of UTRA wanted signal.

NOTE5:
For RX multi-band TAB connectors, “x” in NOTE2, 3, 4 apply in case of interfering signals that are in the in-band blocking frequency range of the operating band where the wanted signal is present. For other in-band blocking frequency ranges of the interfering signal for the supported operating bands, “x” is equal to 1.4 dB.


Table 7.4.2.1-2: Interfering signal for the general blocking requirement

	Operating Band Number
	Centre Frequency of Interfering Signal [MHz]

	1-7, 9-11, 13, 14, 18, 19, 21-23, 24, 27, 30, 33-44
	(FUL_low -20)
	to
	(FUL_high +20)

	8, 26, 28
	(FUL_low -20)
	to
	(FUL_high +10)

	12
	(FUL_low  -20)
	to
	(FUL_high +13)

	17
	(FUL_low  -20)
	to
	(FUL_high +18)

	20
	(FUL_low  -11)
	to
	(FUL_high +20)

	25
	(FUL_low  -20)
	to
	(FUL_high +15)

	31
	(FUL_low  -20)
	To
	(FUL_high +5)


NOTE:
The requirement in Table 7.4.2.1-1 and 7.4.2.1-2 assumes that two operating bands, where the downlink operating band ([see Table 4.5-1 and Table 4.5-2 in TR 37.104 [x9]]) of one band would be within the in-band blocking region of the other band, are not deployed in the same geographical area.

7.4.2.2
General narrowband blocking minimum requirement

For the general narrowband blocking requirement, the interfering signal shall be an E-UTRA 1RB signal as specified in Annex A in 37.104 [9].

The requirement is applicable outside the base station RF bandwidth or radio bandwidth. The interfering signal offset is defined relative to the base station RF bandwidth edges or radio bandwidth edges.

For TAB connectors supporting operation in non-contiguous spectrum, the requirement applies in addition inside any sub-block gap, in case the sub-block gap size is at least 3 MHz. The interfering signal offset is defined relative to the sub-block edges inside the sub-block gap.

For RX multi-band TAB connectors, the requirement applies in addition inside any inter RF bandwidth gap at those connectors, in case the gap size is at least 3 MHz. The interfering signal offset is defined relative to the base station RF bandwidth edges inside the inter RF bandwidth gap.

For the wanted and interfering signal coupled to the base station antenna input, using the parameters in Table 7.4.2.2‑1, the following requirements shall be met:

-
For any E-UTRA carrier, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel defined in TS 36.104 [8], sub-clause 7.2.1.

-
For any UTRA FDD carrier, the BER shall not exceed 0.001 for the reference measurement channel defined in TS 25.104 [6], sub-clause 7.2.1.

-
For any UTRA TDD carrier, the BER shall not exceed 0.001 for the reference measurement channel defined in TS 25.105 [7], sub-clause 7.2.1.2.

Table 7.4.2.2-1: Narrowband blocking requirement

	Base Station Type
	RAT of the carrier
	Wanted signal mean power [dBm]

(NOTE 1)
	Interfering signal mean power [dBm]
	Interfering RB (NOTE 3) centre frequency offset from the Base Station RF bandwidth edge or edge of sub-block inside a gap [kHz]

	Wide Area BS
	E-UTRA, 
UTRA 
	PREFSENS + x dB (NOTE 2)
	-49
	±(240 +m*180),

m=0, 1, 2, 3, 4, 9, 14

	Medium Range BS
	
	
	-44
	

	Local Area BS
	
	
	-41
	

	NOTE1:
PREFSENS depends on the RAT, the AAS BS class and on the channel bandwidth, see sub-clause 7.2.2.

NOTE2:
“x” is equal to 6 in case of E-UTRA or UTRA wanted signals. 

NOTE3:
Interfering signal (E-UTRA 3MHz) consisting of one resource block positioned at the stated offset, the channel bandwidth of the interfering signal is located adjacently to the base station RF bandwidth edge.


7.4.2.3
Additional BC3 blocking minimum requirement

The interfering signal is a 1.28 Mcps UTRA TDD signal as specified in TS 37.104, Annex A [9].

The requirement is always applicable outside the base station RF bandwidth or radio bandwidth. The interfering signal offset is defined relative to the base station RF bandwidth edges or radio bandwidth edges.

For RX multi-band TAB connectors, the requirement applies in addition inside any inter RF bandwidth gap at those connectors, in case the gap size is at least 4.8 MHz. The interfering signal offset is defined relative to the base station RF bandwidth edges inside the inter RF bandwidth gap.

For the wanted and interfering signal coupled to the TAB connector, using the parameters in Table 7.4.2.3‑1, the following requirements shall be met:

-
For any E-UTRA TDD carrier, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel defined in TS 36.104 [8], sub-clause 7.2.1.

-
For any UTRA TDD carrier, the BER shall not exceed 0.001 for the reference measurement channel defined in TS 25.105 [7], sub-clause 7.2.1.2.

Table 7.4.2.3-1: Additional blocking requirement for Band Category 3
	Operating Band
	Centre Frequency of Interfering Signal [MHz]
	Interfering Signal mean power [dBm]
	Wanted Signal mean power [dBm]
	Interfering signal centre frequency minimum frequency offset from the Base Station RF bandwidth edge [MHz]

	33 - 40
	(FUL_low - 20)
	to
	(FUL_high + 20)
	-40, 
	PREFSENS + 6 dB NOTE
	±2.4

	NOTE: 
PREFSENS depends on the RAT and on the channel bandwidth, see sub-clause 7.2.2.


7.4.3
Minimum requirement for single RAT UTRA operation

The UTRA FDD Wide Area BS shall fulfil minimum requirements for adjacent channel selectivity and narrow-band blocking specified in TS 25.104 [6], sub-clause 7.4.

The UTRA FDD Medium Range BS shall fulfil minimum requirements for adjacent channel selectivity and narrow-band blocking specified in TS 25.104 [6], sub-clause 7.4.

The UTRA FDD Local Area BS shall fulfil minimum requirements for adjacent channel selectivity and narrow-band blocking specified in TS 25.104 [6], sub-clause 7.4.

The UTRA TDD Wide Area BS shall fulfil minimum requirements for adjacent channel selectivity and narrow-band blocking specified in TS 25.105 [7], sub-clause 7.4.

The UTRA TDD Local Area BS shall fulfil minimum requirements for adjacent channel selectivity and narrow-band blocking specified in TS 25.105 [7], sub-clause 7.4.
7.4.4
Minimum requirement for single RAT E- UTRA operation

The E-UTRA Wide Area BS shall fulfil minimum requirements for adjacent channel selectivity and narrow-band blocking specified in TS 36.104 [8], sub-clause 7.5.

The E-UTRA Medium Range BS shall fulfil minimum requirements for adjacent channel selectivity and narrow-band blocking specified in TS 36.104 [8], sub-clause 7.5.

The E-UTRA Local Area BS shall fulfil minimum requirements for adjacent channel selectivity and narrow-band blocking specified in TS 36.104 [8], sub-clause 7.5.
7.5
Blocking

7.5.1
General

The blocking characteristics are a measure of the receiver unit ability to receive a wanted signal at the TAB connector at its assigned channel in the presence of an unwanted interferer.
7.5.2
Minimum requirement for MSR operation

7.5.2.1
General minimum requirement

For a wanted and an interfering signal coupled to the TAB connector using the parameters in Table 7.5.2.1-1, the following requirements shall be met:

-
For any E-UTRA carrier, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel defined in TS 36.104 [8], sub-clause 7.2.1.

-
For any UTRA FDD carrier, the BER shall not exceed 0.001 for the reference measurement channel defined in TS 25.104 [6], sub-clause 7.2.1.

-
For any UTRA TDD carrier, the BER shall not exceed 0.001 for the reference measurement channel defined in TS 25.105 [7], sub-clause 7.2.1.2.

For RX multi-band TAB connectors, the requirement applies for each supported operating band. The in-band blocking frequency ranges of all supported operating bands according to Table 7.5.2.1-1 shall be excluded from the requirement.

Table 7.5.2.1-1: Blocking performance requirement

	Operating Band Number
	Centre Frequency of Interfering Signal [MHz]
	Interfering Signal mean power [dBm]
	Wanted Signal mean power [dBm]
	Type of Interfering Signal

	1-7, 9-11, 13, 14, 18, 19, 21-23, 24, 27, 30, 33-44
	1 

(FUL_high +20)
	to

to
	(FUL_low -20) 

12750
	-15
	PREFSENS + x dB (NOTE)  
	CW carrier 

	8, 26, 28
	1 

(FUL_high +10)
	to

to
	(FUL_low  -20) 

12750
	-15
	PREFSENS + x dB (NOTE)  
	CW carrier 

	12
	1 

(FUL_high +13)
	to

to
	(FUL_low  -20) 

12750
	-15
	PREFSENS + x dB (NOTE)  
	CW carrier 

	17
	1 

(FUL_high +18)
	to

to
	(FUL_low  -20) 

12750
	-15
	PREFSENS + x dB (NOTE)  
	CW carrier 

	20
	1 

(FUL_high +20)
	to

to
	(FUL_low  -11) 

12750
	-15
	PREFSENS + x dB (NOTE)  
	CW carrier 

	25
	1 

(FUL_high +15)
	to

to
	(FUL_low  -20) 

12750
	-15
	PREFSENS + x dB (NOTE)  
	CW carrier 

	31
	1 

(FUL_high +5)
	to

to
	(FUL_low  -20) 

12750
	-15
	PREFSENS + x dB (NOTE)  
	CW carrier 

	NOTE: 
PREFSENS depends on the RAT, the BS class and the channel bandwidth, see sub-clause 7.2.2.
“x” is equal to 6 in case of E-UTRA or UTRA wanted signals.


7.5.2.2
Co-location minimum requirement

This additional blocking requirement may be applied for the protection of AAS BS receivers when E-UTRA BS, UTRA BS, CDMA BS or GSM/EDGE BS operating in a different frequency band are co-located with an AAS BS.

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

For a wanted and an interfering signal coupled to the TAB connector using the parameters in Table 7.5.2.2-1, the following requirements shall be met:

-
For any E-UTRA carrier, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel defined in TS 36.104 [8], sub-clause 7.2.1.

-
For any UTRA FDD carrier, the BER shall not exceed 0.001 for the reference measurement channel defined in TS 25.104 [6], sub-clause 7.2.1.

-
For any UTRA TDD carrier, the BER shall not exceed 0.001 for the reference measurement channel defined in TS 25.105 [7], sub-clause 7.2.1.2.

Table 7.5.2.2-1: Blocking requirement for co-location with BS in other frequency bands.

	Type of co-located BS
	Centre Frequency of Interfering Signal (MHz)
	Interfering Signal mean power for WA BS (dBm)
	Interfering Signal mean power for MR BS (dBm)
	Interfering Signal mean power for LA BS (dBm)
	Wanted Signal mean power (dBm)
	Type of Interfering Signal

	GSM850 or CDMA850
	869 – 894
	+16
	+8
	-6
	PREFSENS + x dB (NOTE1)
	CW carrier

	GSM900
	921 – 960
	+16
	+8
	-6
	PREFSENS + x dB (NOTE1)
	CW carrier

	DCS1800
	1805 – 1880

(NOTE4)
	+16
	+8
	-6
	PREFSENS + x dB (NOTE1)
	CW carrier

	PCS1900
	1930 – 1990
	+16
	+8
	-6
	PREFSENS + x dB (NOTE1)
	CW carrier

	UTRA FDD Band I or E-UTRA Band 1
	2110 – 2170
	+16
	+8
	-6
	PREFSENS + x dB (NOTE1)
	CW carrier

	UTRA FDD Band II or E-UTRA Band 2
	1930 – 1990
	+16
	+8
	-6
	PREFSENS + x dB (NOTE1)
	CW carrier

	UTRA FDD Band III or E-UTRA Band 3
	1805 – 1880

(NOTE4)
	+16
	+8
	-6
	PREFSENS + x dB (NOTE1)
	CW carrier

	UTRA FDD Band IV or E-UTRA Band 4
	2110 – 2155
	+16
	+8
	-6
	PREFSENS + x dB (NOTE1)
	CW carrier

	UTRA FDD Band V or E-UTRA Band 5
	869 – 894
	+16
	+8
	-6
	PREFSENS + x dB (NOTE1)
	CW carrier

	UTRA FDD Band VI or E-UTRA Band 6
	875 – 885
	+16
	+8
	-6
	PREFSENS + x dB (NOTE1)
	CW carrier

	UTRA FDD Band VII or E-UTRA Band 7
	2620 – 2690
	+16
	+8
	-6
	PREFSENS + x dB (NOTE1)
	CW carrier

	UTRA FDD Band VIII or E-UTRA Band 8
	925 – 960
	+16
	+8
	-6
	PREFSENS + x dB (NOTE1)
	CW carrier

	UTRA FDD Band IX or E-UTRA Band 9
	1844.9 – 1879.9
	+16
	+8
	-6
	PREFSENS + x dB (NOTE1)
	CW carrier

	UTRA FDD Band X or E-UTRA Band 10
	2110 – 2170
	+16
	+8
	-6
	PREFSENS + x dB (NOTE1)
	CW carrier

	UTRA FDD Band XI or E-UTRA Band 11
	1475.9 - 1495.9
	+16
	+8
	-6
	PREFSENS + x dB (NOTE1)
	CW carrier

	UTRA FDD Band XII or E-UTRA Band 12
	729 - 746
	+16
	+8
	-6
	PREFSENS + x dB (NOTE1)
	CW carrier

	UTRA FDD Band XIIII or E-UTRA Band 13
	746 - 756
	+16
	+8
	-6
	PREFSENS + x dB (NOTE1)
	CW carrier

	UTRA FDD Band XIV or E-UTRA Band 14
	758 - 768
	+16
	+8
	-6
	PREFSENS + x dB (NOTE1)
	CW carrier

	E-UTRA Band 17
	734 - 746
	+16
	+8
	-6
	PREFSENS + x dB (NOTE1)
	CW carrier

	E-UTRA Band 18
	860 - 875
	+16
	+8
	-6
	PREFSENS + x dB (NOTE1)
	CW carrier

	UTRA FDD Band XIX or E-UTRA Band 19
	875 - 890
	+16
	+8
	-6
	PREFSENS + x dB (NOTE1)
	CW carrier

	UTRA FDD Band XX or E-UTRA Band 20
	791 - 821
	+16
	+8
	-6
	PREFSENS + x dB (NOTE1)
	CW carrier

	UTRA FDD Band XXI or E-UTRA Band 21
	1495.9 – 1510.9
	+16
	+8
	-6
	PREFSENS + x dB (NOTE1)
	CW carrier

	UTRA FDD Band XXII or E-UTRA Band 22
	3510 – 3590
	+16
	+8
	-6
	PREFSENS + x dB (NOTE1)
	CW carrier

	E-UTRA Band 23
	2180 - 2200
	+16
	+8
	-6
	PREFSENS + x dB (NOTE1)
	CW carrier

	E-UTRA Band 24
	1525 – 1559
	+16
	+8
	-6
	PREFSENS + x dB (NOTE1)
	CW carrier

	UTRA FDD Band XXV or E-UTRA Band 25
	1930 – 1995
	+16
	+8
	-6
	PREFSENS + x dB (NOTE1)
	CW carrier

	UTRA FDD Band XXVI or E-UTRA Band 26
	859 – 894
	+16
	+8
	-6
	PREFSENS + x dB (NOTE1)
	CW carrier

	E-UTRA Band 27
	852 - 869
	+16
	+8
	-6
	PREFSENS + x dB (NOTE1)
	CW carrier

	E-UTRA Band 28
	758 – 803
	+16
	+8
	-6
	PREFSENS + x dB (NOTE1)
	CW carrier

	E-UTRA Band 29
	717 – 728
	+16
	+8
	-6
	PREFSENS + 6dB (NOTE1)
	CW carrier

	E-UTRA Band 30
	2350-2360
	+16
	+8
	-6
	PREFSENS + x dB (NOTE1)
	CW carrier

	E-UTRA Band 31
	462.5 – 467.5
	+16
	+8
	-6
	PREFSENS + 6dB (NOTE1)
	CW carrier

	UTRA FDD Band XXXII or E-UTRA Band 32
	1452 – 1496

(NOTE-5)
	+16
	+8
	-6
	PREFSENS + 6dB (NOTE1)
	CW carrier

	UTRA TDD Band a) or E-UTRA TDD Band 33
	1900-1920
	+16
	+8
	-6
	PREFSENS + x dB (NOTE1)
	CW carrier

	UTRA TDD Band a) or E-UTRA TDD Band 34
	2010-2025
	+16
	+8
	-6
	PREFSENS + x dB (NOTE1)
	CW carrier

	UTRA TDD Band b) or E-UTRA TDD Band 35
	1850-1910


	+16
	+8
	-6
	PREFSENS + x dB (NOTE1)
	CW carrier

	UTRA TDD Band b) or E-UTRA TDD Band 36
	1930-1990
	+16
	+8
	-6
	PREFSENS + x dB (NOTE1)
	CW carrier

	UTRA TDD Band c) or E-UTRA TDD Band 37
	1910-1930
	+16
	+8
	-6
	PREFSENS + x dB (NOTE1)
	CW carrier

	UTRA TDD Band d) or E-UTRA Band 38
	2570-2620
	+16
	+8
	-6
	PREFSENS + x dB (NOTE1)
	CW carrier

	UTRA TDD Band f) or E-UTRA Band 39
	1880-1920
	+16
	+8
	-6
	PREFSENS + x dB (NOTE1)
	CW carrier

	UTRA TDD Band e) or E-UTRA Band 40
	2300-2400
	+16
	+8
	-6
	PREFSENS + x dB (NOTE1)
	CW carrier

	E-UTRA Band 41
	2496 - 2690
	+16
	+8
	-6
	PREFSENS + x dB (NOTE1)
	CW carrier

	E-UTRA Band 42
	3400 – 3600
	+16
	+8
	-6
	PREFSENS + x dB (NOTE1)
	CW carrier

	E-UTRA Band 43
	3600 – 3800
	+16
	+8
	-6
	PREFSENS + x dB (NOTE1)
	CW carrier

	E-UTRA Band 44
	703 - 803
	+16
	+8
	-6
	PREFSENS + x dB (NOTE1)
	CW carrier

	NOTE1:
PREFSENS depends on the RAT, the BS class and the channel bandwidth, see sub-clause 7.2.2. 

“x” is equal to 6 in case of UTRA or E-UTRA wanted signals.

NOTE2: 
Except for a BS operating in Band 13, these requirements do not apply when the interfering signal falls within any of the supported uplink operating band or in the 10 MHz immediately outside any of the supported uplink operating band.
For a BS operating in band 13 the requirements do not apply when the interfering signal falls within the frequency range 768-797 MHz.

NOTE3: 
Some combinations of bands may not be possible to co-site based on the requirements above. The current state-of-the-art technology does not allow a single generic solution for co-location of UTRA TDD or E-UTRA TDD with E-UTRA FDD on adjacent frequencies for 30dB BS-BS minimum coupling loss.  However, there are certain site-engineering solutions that can be used. These techniques are addressed in TR 25.942 [12].

NOTE4:
In China, the blocking requirement for co-location with DCS1800 and Band III BS is only applicable in the frequency range 1805-1850MHz.

NOTE5:
For a AAS BS operating in band 11 or 21, this requirement applies for interfering signal within the frequency range 1475.9-1495.9 MHz. 

NOTE6: 
Co-located TDD base stations that are synchronized and using the same or adjacent operating band can receive without special co-location requirements. For unsynchronized base stations, special co-location requirements may apply that are not covered by the 3GPP specifications.


7.5.3
Minimum requirement for single RAT UTRA operation

 The UTRA FDD Wide Area BS shall fulfil minimum requirements for blocking specified in TS 25.104 [6], sub-clause 7.5.1.

The UTRA FDD Medium Range BS shall fulfil minimum requirements for blocking specified in TS 25.104 [6], sub-clause 7.5.1.

The UTRA FDD Local Area BS shall fulfil minimum requirements for blocking specified in TS 25.104 [6], sub-clause 7.5.1.

The UTRA 1,28 Mcps TDD Wide Area BS shall fulfil minimum requirements for blocking specified in TS 25.104 [7], sub-clause 7.5.

The UTRA 1,28 Mcps TDD Local Area BS shall fulfil minimum requirements for blocking specified in TS 25.104 [7], sub-clause 7.5.
7.5.4
Minimum requirement for single RAT E- UTRA operation

The E-UTRA Wide Area BS shall fulfil minimum requirements for blocking specified in TS 36.104 [8], sub-clause 7.6.1.

The E-UTRA Medium Range BS shall fulfil minimum requirements for blocking specified in TS 36.104 [8], sub-clause 7.6.1.

The E-UTRA Local Area BS shall fulfil minimum requirements for blocking specified in TS 36.104 [8], sub-clause 7.6.1.
7.6
Receiver spurious emissions

7.6.1
General

The receiver spurious emissions power is the power of emissions generated or amplified in a receiver unit that appear at the TAB connector. The requirements apply to all AAS BS with separate RX and TX TAB connectors. 

NOTE1:
In this case for FDD AAS BS the test shall be performed when both TX and RX are on, with the TX TAB connector terminated. 

For TDD AAS BS with common RX and TX antenna port the requirement applies during the transmitter OFF period. For TAB connectors supporting FDD UL and DL, only the DL requirements specified in sub-clause 6.6.6 are applied.

Operating bands supported by RX multi-band TAB connectors are exclusion bands for receiver spurious emissions at the receive-only multi-band TAB connectors supporting the respective bands.
The manufacturer shall declare the minimum supported number of geographical cells (i.e. geographical areas). The minimum number of supported geographical cells (Ncells) relates to the AAS BS setting with minimum amount of cell splitting. The manufacturer shall also declare TAB connector RX cell groups. All receiver TAB connectors supporting an operating band shall map to a TAB connector RX cell group. The mapping of TAB connectors to cells is implementation dependent and is subject to manufacturer declaration.  

The number of active receiver units that are considered when calculating the emission limit (NRXU,counted) for an AAS base station is calculated as follows:

NRXU,counted = min(NRXU,active, 8*Ncells) for E-UTRA single RAT AAS BS and MSR AAS BS (excluding UTRA only MSR AAS BS).

And

NRXU,counted = min(NRXU, active, 4*Ncells) for UTRA single RAT AAS BS and UTRA only MSR AAS BS.

NOTE2:
NRXU,counted depends on the number of actually active receiver units and is independent to the declaration of Ncells.

The emission limit of a TAB connector RX cell group is in general defined as the applicable non-AAS BS basic emission limit as specified in [2, 3, 4, 5} increased by Ncountedpercell, where Ncountedpercell is calculated as:

Ncountedpercell = NRXU,counted/Ncells
7.6.2
Minimum requirement for MSR operation

7.6.2.1
General minimum requirement

The general MSR RX spurious emission limits are provided in Table 7.6.2.1-1:
Table 7.6.2.1-1: General spurious emissions basic limits

	Frequency range
	Maximum level
	Measurement Bandwidth
	Note

	30MHz ‑ 1 GHz
	-57 dBm
	100 kHz 
	

	1 GHz – 12.75 GHz
	-47 dBm
	1 MHz
	

	12.75 GHz - 5th harmonic of the upper frequency edge of the UL operating band in GHz
	-47 dBm
	1 MHz
	Applies only for Bands 22, 42 and 43.

	NOTE:
The frequency range from FBW RF,DL,low -10 MHz to FBW RF,,DLhigh + 10 MHz may be excluded from the requirement. For multi-band TAB connectors, the exclusion applies for all supported operating bands for those connectors. 


The RX spurious emissions requirements for an MSR AAS BS are that for each applicable basic limit specified in Table 7.6.2.1-1 for each TAB connector RX cell group. The power sum of emissions at the TAB connectors of the TAB connector RX cell group shall not exceed an AAS limit specified as the basic limits + 10log10(Ncountedpercell).

In addition to the requirements in Table 7.6.2.1-1, the power of any spurious emission shall not exceed the Additional spurious emissions requirements in sub-clause [6.6.1.3]. In case of FDD BS (for BC1 and BC2) emission shall not exceed the levels specified for Protection of the BS receivers of own or different BS in sub-clause [6.6.1.2]. In addition, the requirements for co-location with other base stations specified in sub-clause [6.6.1.4] may also be applied. When the requirements of [6.6.1.2], [6.6.1.3] and [6.6.1.4] are applied to the RX TAB connectors in this context, 
NOTE:
Conformance to the AAS BS RX spurious emissions requirement can be demonstrated by meeting one or both of the following criteria as determined by the manufacturer:

1. The sum of the emissions power measured on each TAB connector in the TAB connector RX cell group shall be less than or equal to the AAS limit as defined above for the respective frequency span.

Or

2. The spectrum emission mask power at each TAB connector shall be less than or equal to the AAS limit as defined above for the respective frequency span, scaled by -10log10(n), where n is the number of TAB connectors in the TAB connector RX cell group.

7.6.3
Minimum requirement for single RAT UTRA operation

The basic single RAT UTRA FDD wide area, medium range area and local area RX spurious emissions limits are the same as those specified in TS 25.104 [6], subsection 7.7.1.

The basic single RAT UTRA TDD wide area and local area RX spurious emissions limits are the same as those specified in TS 25.105 [7], subsection 7.7.1.2.
The RX spurious emissions requirements for a single RAT UTRA AAS BS are that for each applicable basic limit specified in TS 25.104 [6] or 25.105[7], for each TAB connector RX cell group. The power sum of emissions at the TAB connectors of the TAB connector RX cell group shall not exceed an AAS limit specified as the basic limits + 10log10(Ncountedpercell).

NOTE:
Conformance to the AAS BS RX spurious emissions requirement can be demonstrated by meeting one or both of the following criteria as determined by the manufacturer:

1. The sum of the emissions power measured on each TAB connector in the TAB connector RX cell group shall be less than or equal to the AAS limit as defined above for the respective frequency span.

Or

2. The spectrum emission mask power at each TAB connector shall be less than or equal to the AAS limit as defined above for the respective frequency span, scaled by -10log10(n), where n is the number of TAB connectors in the TAB connector RX cell group.

7.6.4
Minimum requirement for single RAT E- UTRA operation

The basic single RAT E-UTRA wide area, medium range area and local area RX spurious emissions limits are the same as those specified in TS 36.104 [8], subsection 7.7.1.

The RX spurious emissions requirements for a single RAT E-UTRA AAS BS are that for each applicable basic limit specified in TS 36.104 [8] for each TAB connector RX cell group. The power sum of emissions at the TAB connectors of the TAB connector RX cell group shall not exceed an AAS limit specified as the basic limits + 10log10(Ncountedpercell).

NOTE:
Conformance to the AAS BS RX spurious emissions requirement can be demonstrated by meeting one or both of the following criteria as determined by the manufacturer:

1. The sum of the emissions power measured on each TAB connector in the TAB connector RX cell group shall be less than or equal to the AAS limit as defined above for the respective frequency span.

Or

2. The spectrum emission mask power at each TAB connector shall be less than or equal to the AAS limit as defined above for the respective frequency span, scaled by -10log10(n), where n is the number of TAB connectors in the TAB connector RX cell group.

7.7
Receiver intermodulation

7.7.1
General

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 unit 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 requirement applies per TAB connector.
7.7.2
Minimum requirement for MSR operation

7.7.2.1
General intermodulation minimum requirement

Interfering signals shall be a CW signal and an E-UTRA or UTRA signal as specified in TS 37.104, Annex A [9]. 

The requirement is applicable outside the base station RF bandwidth or radio bandwidth. The interfering signal offset is defined relative to the base station RF bandwidth edges or radio bandwidth edges.

For RX multi-band TAB connectors, the requirement applies in addition inside any inter RF bandwidth gap at those connectors, in case the gap size is at least twice as wide as the UTRA/E-UTRA interfering signal centre frequency offset from the base station RF bandwidth edge. The interfering signal offset is defined relative to the base station RF bandwidth edges inside the inter RF bandwidth gap.

For the wanted signal at the assigned channel frequency and two interfering signals coupled to the TAB connector, using the parameters in Table 7.7.2.1-1 and 7.7.2.1-2, the following requirements shall be met:

-
For any E-UTRA carrier, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel defined in TS 36.104 [8], sub-clause 7.2.1.

-
For any UTRA FDD carrier, the BER shall not exceed 0.001 for the reference measurement channel defined in TS 25.104 [6], sub-clause 7.2.1.

-
For any UTRA TDD carrier, the BER shall not exceed 0.001 for the reference measurement channel defined in TS 25.105 [7], sub-clause 7.2.1.2.

Table 7.7.2.1-1: General intermodulation requirement

	Base Station Type
	Mean power of interfering signals [dBm]
	Wanted Signal mean power [dBm]
	Type of interfering signal

	Wide Area BS
	-48
	PREFSENS +x dB (NOTE2)
	See Table 7.7.2.1-2

	Medium Range BS
	-44
	PREFSENS +x dB (NOTE3)
	

	Local Area BS
	-38
	PREFSENS +x dB (NOTE4)
	

	NOTE1: 
PREFSENS depends on the RAT, the BS class and on the channel bandwidth, see sub-clause 7.2.2. 

NOTE2:
For Wide Area BS, “x” is equal to 6 in case of E-UTRA or UTRA wanted signals.

NOTE3:
For Medium Range BS, “x” is equal to 6 in case of UTRA wanted signals, 9 in case of E-UTRA wanted signal.

NOTE4:
For Local Area BS, “x” is equal to 12 in case of E-UTRA wanted signals, 6 in case of UTRA wanted signal.


Table 7.7.2.1-2: Interfering signals for intermodulation requirement 

	RAT of the carrier adjacent to the high/low edge of the base station RF bandwidth
	Interfering signal centre frequency offset from the base station RF bandwidth edge [MHz]
	Type of interfering signal

	E-UTRA 1.4 MHz


	±2.0 (BC1 and BC3) / 
±2.1 (BC2)
	CW

	
	±4.9
	1.4MHz E-UTRA signal

	E-UTRA 3 MHz


	±4.4 (BC1 and BC3) / 
±4.5 (BC2)
	CW

	
	±10.5
	3MHz E-UTRA signal

	UTRA FDD and 
E-UTRA 5 MHz
	±7.5
	CW

	
	±17.5
	5MHz E-UTRA signal

	E-UTRA 10 MHz


	±7.375
	CW

	
	±17.5
	5MHz E-UTRA signal

	E-UTRA 15 MHz


	±7.25
	CW

	
	±17.5
	5MHz E-UTRA signal

	E-UTRA 20 MHz
	±7.125
	CW

	
	±17.5
	5MHz E-UTRA signal

	GSM/EDGE
	±7.575
	CW

	
	±17.5
	5MHz E-UTRA signal

	1.28 Mcps UTRA TDD
	±2.3 (BC3)
	CW

	
	±5.6 (BC3)
	1.28Mcps UTRA TDD signal


7.7.2.2
General narrowband intermodulation minimum requirement

Interfering signals shall be a CW signal and an E-UTRA 1RB signal as specified in TS 37.104, Annex A [9].

The requirement is applicable outside the base station RF bandwidth or radio bandwidth. The interfering signal offset is defined relative to the base station RF bandwidth edges or radio bandwidth edges. 

For TAB connector supporting operation in non-contiguous spectrum within each supported operating band, the requirement applies in addition inside any sub-block gap in case the sub-block gap is at least as wide as the channel bandwidth of the E-UTRA interfering signal in Table 7.7.2.2-2. The interfering signal offset is defined relative to the sub-block edges inside the gap.

For RX multi-band TAB connectors, the requirement applies in addition inside any inter RF bandwidth gap at those connectors in case the gap size is at least as wide as the E-UTRA interfering signal in Table 7.7.2-2. The interfering signal offset is defined relative to the base station RF bandwidth edges inside the inter RF bandwidth gap.

For the wanted signal at the assigned channel frequency and two interfering signals coupled to the TAB connector, using the parameters in Table 7.7.2.2-1 and 7.7.2.2-2, the following requirements shall be met:

-
For any E-UTRA carrier, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel defined in TS 36.104 [8], sub-clause 7.2.1.

-
For any UTRA FDD carrier, the BER shall not exceed 0.001 for the reference measurement channel defined in TS 25.104 [6], sub-clause 7.2.1.

-
For any UTRA TDD carrier, the BER shall not exceed 0.001 for the reference measurement channel defined in TS 25.105 [7], sub-clause 7.2.1.2.

Table 7.7.2.2-1: General narrowband intermodulation requirement 

	Base Station Type
	Mean power of interfering signals [dBm]
	Wanted Signal mean power [dBm]
	Type of interfering signal

	Wide Area BS
	-52
	PREFSENS +x dB (NOTE)
	See Table 7.7.2-2

	Medium Range BS
	-47
	
	

	Local Area BS
	-44
	
	

	NOTE:
PREFSENS depends on the RAT, the BS class and on the channel bandwidth, see sub-clause 7.2.2.
“x” is equal to 6 in case of E-UTRA or UTRA wanted signals.


Table 7.7.2.2-2: Interfering signals for narrowband intermodulation requirement 

	RAT of the carrier adjacent to the high/low edge of the base station RF bandwidth or edge of the sub-block
	CW or 1RB interfering signal centre frequency offset from the base station RF bandwidth edge or edge of sub-block inside a gap [kHz]
	Type of interfering signal

	E-UTRA 1.4 MHz


	±260 (BC1 and BC3) /  
±270 (BC2)
	CW

	
	±970 (BC1 and BC3) / 
±790 (BC2)
	1.4 MHz E-UTRA signal, 1 RB (NOTE1)

	E-UTRA 3 MHz


	±260 (BC1 and BC3) / 
±270 (BC2)
	CW

	
	±960 (BC1 and BC3) / 
±780 (BC2)
	3.0 MHz E-UTRA signal, 1 RB (NOTE1)

	E-UTRA 5 MHz
	±360
	CW

	
	±1060
	5 MHz E-UTRA signal, 1 RB (NOTE1)

	E-UTRA 10 MHz

(NOTE2)
	±325
	CW

	
	±1240
	5 MHz E-UTRA signal, 1 RB (NOTE1)

	E-UTRA 15 MHz

(NOTE2)
	±380
	CW

	
	±1600
	5MHz E-UTRA signal, 1 RB (NOTE1)

	E-UTRA 20 MHz

(NOTE2)
	±345
	CW

	
	±1780
	5MHz E-UTRA signal, 1 RB (NOTE1)

	UTRA FDD
	±345 (BC1 and BC2)
	CW

	
	±1780 (BC1 and BC2)
	5MHz E-UTRA signal, 1 RB (NOTE1)

	GSM/EDGE
	±340
	CW

	
	±880
	5MHz E-UTRA signal, 1 RB (NOTE1)

	1.28Mcps UTRA TDD
	±190 (BC3)
	CW

	
	±970 (BC3)
	1.4 MHz E-UTRA signal, 1 RB (NOTE1)

	NOTE1: 
Interfering signal consisting of one resource block positioned at the stated offset, the channel bandwidth of the interfering signal is located adjacently to the base station RF bandwidth edge. 

NOTE2:
This requirement shall apply only for an E-UTRA FRC A1-3 mapped to the frequency range at the channel edge adjacent to the interfering signals.


7.7.3
Minimum requirement for single RAT UTRA operation

The UTRA FDD Wide Area BS shall fulfil minimum requirements for receiver intermodulation specified in TS 25.104 [6], sub-clause 7.6.1.

The UTRA FDD Medium Range BS shall fulfil minimum requirements for receiver intermodulation specified in TS 25.104 [6], sub-clause 7.6.1.

The UTRA FDD Local Area BS shall fulfil minimum requirements for receiver intermodulation specified in TS 25.104 [6], subclause 7.6.1.

The UTRA TDD Wide Area BS shall fulfil minimum requirements for receiver intermodulation specified in TS 25.105 [7], sub-clause 7.6.1.2.

The UTRA TDD Local Area BS shall fulfil minimum requirements for receiver intermodulation specified in TS 25.105 [7], sub-clause 7.6.1.2.
7.7.4
Minimum requirement for single RAT E- UTRA operation

The E-UTRA Wide Area BS shall fulfil minimum requirements for receiver intermodulation specified in TS 36.104 [8], sub-clause 7.8.

The E-UTRA Medium Range BS shall fulfil minimum requirements for receiver intermodulation specified in TS 36.104 [8], sub-clause 7.8.

The E-UTRA Local Area BS shall fulfil minimum requirements for receiver intermodulation specified in TS 36.104 [8], sub-clause 7.8.
7.8
In-channel selectivity

7.8.1
General

In-channel selectivity (ICS) is a measure of the receiver unit 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 requirement applies per TAB connector.
7.8.2
Minimum requirement for MSR operation

For E-UTRA, the minimum requirement for in-channel selectivity is specified in sub-clause 7.8.4.

This requirement is not applicable for UTRA operation.
7.8.3
Minimum requirement for single RAT UTRA operation

This requirement is not applicable for UTRA BS.
7.8.4
Minimum requirement for single RAT E- UTRA operation

The E-UTRA Wide Area BS shall fulfil minimum requirements for in-channel selectivity specified in TS 36.104 [8], subclause 7.4.1.

The E-UTRA Medium Range BS shall fulfil minimum requirements for in-channel selectivity specified in TS 36.104 [8], subclause 7.4.1.

The E-UTRA Local Area BS shall fulfil minimum requirements for in-channel selectivity specified in TS 36.104 [8], subclause 7.4.1.

The interfering signal shall be an E-UTRA signal as specified in 36.104 [8], Annex C and shall be time aligned with the wanted signal.
========================================= End of change
s ======================================
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�Add all sub-clauses with MB provisions further down in the text and apply TX MB and RX MB where applicable.





