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1 Introduction
The suggest modifications to the OTA sensitivity and the OTA reference sensitivity level are provided in the text below.

There are some open issues currently being discussed about the definition of the OTA REFSENS RoAoA and the equation for calculating EISREFSENS so these parts have been left in square brackets. The rest of the changes seem in line with current agreements and it is hopped they can be approved.
2 Text Proposal:

TR37.105  
--------------Start of text proposal-------------
3.1
Definitions

{Unchanged definitions omitted}
OTA REFSENS RoAoA: Is the RoAoA determined by the contour defined by the points at which the achieved EIS is 3dB higher than the achieved EIS in the reference direction.

Note: This contour will be related to the average element/sub-array radiation pattern 3dB beam width.

3.2
Symbols

{Unchanged symbols omitted}
<symbol>
<Explanation>
BeWθ,REFSENS 

The beamwidth equivalent to the range of OTA REFSENS RoAoA in the θ-axis in degrees.

BeWφ,REFSENS
The beamwidth equivalent to the range of OTA REFSENS RoAoA in the φ-axis in degrees.
{Unchanged sections omitted}
3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
{Unchanged symbols omitted}
{ Unchanged sections omitted}

10
Radiated receiver characteristics

10.1
General

OTA receiver characteristics requirements apply to the AAS BS including all its functional components active unless otherwise stated in each requirement. 

Unless otherwise stated the requirements in clause 10 apply during the AAS BS receive period.
The requirements in clause 10 shall be met for any transmitter setting.

The (E-UTRA) throughput requirements defined for the receiver characteristics in this clause do not assume HARQ retransmissions.

When the AAS BS is configured to receive multiple carriers, all the throughput requirements are applicable for each received carrier.

10.2
OTA sensitivity

10.2.1
General

The OTA sensitivity requirement is based upon the declaration of one or more OTA sensitivity direction declarations (OSDD), related to an AAS BS receiver. 

The AAS BS receiver may optionally be capable of redirecting/changing the receiver target by means of adjusting BS settings resulting in multiple sensitivity RoAoA. The sensitivity RoAoA resulting from the current AAS BS settings is the active sensitivity RoAoA.

If the AAS BS is capable of redirecting the receiver target related to the OSDD then the OSDD shall include: 

-
The set(s) of RAT, Channel bandwidth and declared minimum EIS level applicable to all sensitivity RoAoA in the OSDD.

-
A declared receiver target redirection range, describing all the angles of arrival that can be addressed for the OSDD through alternative settings in the AAS BS.

-
Five declared sensitivity RoAoA comprising the conformance testing directions as detailed in 3GPP TS 37.145 part 2 [13].

-
The receiver target reference direction.
NOTE 1:
Some of the declared sensitivity RoAoA may coincide depending on the redirection capability. 

NOTE 2:
In addition to the declared sensitivity RoAoA, several sensitivity RoAoA may be implicitly defined by the receiver target redirection range without being explicitly declared in the OSDD.

NOTE 3:
The declared OTA sensitivity applies only to the active sensitivity RoAoA inside the receiver target redirection range.

If the AAS BS is not capable of redirecting the receiver target related to the OSDD, then the OSDD includes only: 

-
The set(s) of RAT, Channel bandwidth and declared minimum EIS level applicable to the sensitivity RoAoA in the OSDD.

-
One declared active sensitivity RoAoA.

-
The receiver target reference direction.

NOTE 4:
For AAS BS without target redirection capability, the declared (fixed) sensitivity RoAoA is always the active sensitivity RoAoA.

The OTA sensitivity EIS level declaration shall apply to all supported polarizations, under the assumption of polarization matching. 

10.2.2
Minimum requirement for MSR operation

The minimum requirements for a UTRA FDD and for UTRA TDD 1,28 Mcps option carrier OTA sensitivity are defined in subclause 10.2.3.

The minimum requirement for an E-UTRA carrier OTA sensitivity is defined in subclause 10.2.4.

10.2.3
Minimum requirement for single RAT UTRA operation

For a received signal whose AoA of the incident wave is within the active sensitivity RoAoA of an OSDD, the error rate criterion as described below shall be met when the level of the arriving signal is equal to the minimum EIS level in the respective declared set of EIS level, RAT and channel bandwidth. 

For UTRA FDD, the BER shall not exceed 0,001, using the 12,2 kbps data rate reference measurement channel specified in 3GPP TS 25.104 [2].

For UTRA TDD 1,28 Mcps option, the BER shall not exceed 0,001, using the 12,2 kbps data rate reference measurement channel specified in 3GPP TS 25.105 [3].

NOTE:
The requirement applies for all declared sets of EIS, RAT and channel bandwidth, within the OSDD comprising UTRA, and for all related active sensitivity RoAoA settings within the AAS BS capability.

10.2.4
Minimum requirement for single RAT E-UTRA operation

For a received signal whose AoA of the incident wave is within the active sensitivity RoAoA of an OSDD the throughput criterion, as described below, shall be met when the level of the arriving signal is equal to the minimum EIS level in the respective declared set of EIS level, RAT and channel bandwidth.  

The throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channel as specified in 3GPP TS 36.104 [4] with parameters specified in table 10.2.4-1.

NOTE 1:
The requirement applies for all declared sets of EIS level, RAT and channel bandwidth, within the OSDD comprising E-UTRA, and for all related active sensitivity RoAoA settings within the AAS BS capability.

Table 10.2.4-1: E-UTRA AAS BS reference measurement channel

	E-UTRA

channel bandwidth [MHz]
	Reference measurement channel

	1.4
	FRC A1-1 in 3GPP TS 36.104 [8], annex A.1

	3
	FRC A1-2 in 3GPP TS 36.104 [8], annex A.1

	5
	FRC A1-3 in 3GPP TS 36.104 [8], annex A.1

	10
	FRC A1-3 in 3GPP TS 36.104 [8], annex A.1 (NOTE)

	15
	FRC A1-3 in 3GPP TS 36.104 [8], annex A.1 (NOTE)

	20
	FRC A1-3 in 3GPP TS 36.104 [8], annex A.1 (NOTE)

	NOTE: 
The declared minimum EIS level is applied to a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of FRC A1-3 mapped to disjoint frequency ranges with a width of 25 resource blocks each.


NOTE 2:
 Several OSDD EIS level declarations corresponding to different channel bandwidths may be made.

10.3
OTA Reference sensitivity level

10.3.1
General

The OTA REFSENS requirement is intended to ensure the minimum OTA reference sensitivity level for a declared OTA REFSENS RoAoA.

The OTA reference sensitivity power level EISREFSENS is the minimum mean power received at the radiated interface at which a reference performance requirement shall be met for a specified reference measurement channel.

10.3.2
Minimum requirement for MSR operation

For UTRA, the minimum requirement for reference sensitivity is specified in subclause 10.3.3.

For E-UTRA, the minimum requirement for reference sensitivity is specified in subclause 10.3.4.

10.3.3
Minimum requirement for single RAT UTRA operation

For a received signal who’s AoA of the incident wave is within the OTA REFSENS RoAoA, the error rate criterion as described below shall be met when the level of the arriving signal is equal to EISREFSENS.
For UTRA FDD, using the reference measurement channel specified in 3GPP TS 25.104 [2], the OTA reference sensitivity level and performance shall be as specified in Table 10.3.3-1.
Table 10.3.3-1: UTRA FDD OTA reference sensitivity levels

	BS Class
	Reference measurement channel data rate
	EISREFSENS
(dBm)
	BER

	Wide Area BS
	12.2 kbps
	-121 +10*log10(BeWθ,REFSENS*BeWφ,REFSENS) - [41.1]
	BER shall not exceed 0.001

	Medium Range BS
	12.2 kbps
	-111 +10*log10(BeWθ,REFSENS*BeWφ,REFSENS) - [41.1]
	BER shall not exceed 0.001

	Local Area 
	12.2 kbps
	-107 +10*log10(BeWθ,REFSENS*BeWφ,REFSENS) - [41.1]
	BER shall not exceed 0.001


For UTRA TDD 1,28 Mcps option, using the 12,2 kbps data rate reference measurement channel specified in 3GPP TS 25.105 [3], the OTA reference sensitivity level and performance shall be as specified in Table 10.3.3-2.
Table 10.3.3-2: UTA TDD 1,28Mcps option, OTA reference sensitivity level

	BS Class
	Reference measurement channel data rate
	EISREFSENS
 (dBm)
	BER

	Wide Area BS
	12.2 kbps
	-110 +10*log10(BeWθ,REFSENS*BeWφ,REFSENS) - [41.1]
	BER shall not exceed 0.001

	Local Area BS
	12.2 kbps
	-96 +10*log10(BeWθ,REFSENS*BeWφ,REFSENS) - [41.1]
	BER shall not exceed 0.001


10.3.4
Minimum requirement for single RAT E-UTRA operation

For a received signal who’s AoA of the incident wave is within the OTA REFSENS RoAoA the throughput criterion, as described below, shall be met when the level of the arriving signal is equal EISREFSENS in the respective declared channel bandwidth.  

The throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channel as specified in 3GPP TS 36.104 [4] with parameters specified in table 10.3.4-1 for Wide Area BS, in Table 10.3.4-2 for Local Area BS and in Table 10.3.4-3 for Medium Range BS.
Table 10.3.4-1: E-UTRA Wide area AAS BS OTA reference measurement channel 
	E-UTRA

channel bandwidth (MHz)
	Reference measurement channel
	 EISREFSENS
 (dBm)

	1.4
	FRC A1-1 in 3GPP TS 36.104 [8], annex A.1
	-106.8 +10*log10(BeWθ,REFSENS*BeWφ,REFSENS) - [41.1]

	3
	FRC A1-2 in 3GPP TS 36.104 [8], annex A.1
	-103.0 +10*log10(BeWθ,REFSENS*BeWφ,REFSENS) - [41.1]

	5
	FRC A1-3 in 3GPP TS 36.104 [8], annex A.1 
	-101.5 +10*log10(BeWθ,REFSENS*BeWφ,REFSENS) - [41.1]

	10
	FRC A1-3 in 3GPP TS 36.104 [8], annex A.1 (NOTE)
	-101.5 +10*log10(BeWθ,REFSENS*BeWφ,REFSENS) - [41.1]

	15
	FRC A1-1 in 3GPP TS 36.104 [8], annex A.1(NOTE)
	-101.5 +10*log10(BeWθ,REFSENS*BeWφ,REFSENS) - [41.1]

	20
	FRC A1-2 in 3GPP TS 36.104 [8], annex A.1(NOTE)
	-101.5  +10*log10(BeWθ,REFSENS*BeWφ,REFSENS) - [41.1]

	Note:
EISREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of FRC A1-3 mapped to disjoint frequency ranges with a width of 25 resource blocks each.


Table 10.3.4-2: E-UTRA Local Area AAS BS OTA reference sensitivity levels

	E-UTRA

channel bandwidth (MHz)
	Reference measurement channel
	 OTA Reference sensitivity power level, EISREFSENS
 (dBm)

	1.4
	FRC A1-1 in Annex A.1
	-98.8 +10*log10(BeWθ,REFSENS*BeWφ,REFSENS) - [41.1]

	3
	FRC A1-2 in Annex A.1
	-95.0 +10*log10(BeWθ,REFSENS*BeWφ,REFSENS) - [41.1]

	5
	FRC A1-3 in Annex A.1
	-93.5 +10*log10(BeWθ,REFSENS*BeWφ,REFSENS) - [41.1]

	10
	FRC A1-3 in Annex A.1 (Note 1)

FRC A1-8 in Annex A.1 (Note 2)
	-93.5 +10*log10(BeWθ,REFSENS*BeWφ,REFSENS) - [41.1]
-96.2 +10*log10(BeWθ,REFSENS*BeWφ,REFSENS) - [41.1]

	15
	FRC A1-3 in Annex A.1 (Note 1)
	-93.5 +10*log10(BeWθ,REFSENS*BeWφ,REFSENS) - [41.1]

	20
	FRC A1-3 in Annex A.1(Note 1)

FRC A1-9 in Annex A.1 (Note 2)
	-93.5 +10*log10(BeWθ,REFSENS*BeWφ,REFSENS) - [41.1]
-96.2 +10*log10(BeWθ,REFSENS*BeWφ,REFSENS) - [41.1]

	Note 1:
EISREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of FRC A1-3 mapped to disjoint frequency ranges with a width of 25 resource blocks each. This reference measurement channel is not applied for Band 46.
Note 2:
ESIREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each single interlace of FRC A1-8 and A1-9. This reference measurement channel is only applied for Band 46.


Table 10.3.4-3: E-UTRA Medium Range BS reference sensitivity levels
	E-UTRA

channel bandwidth [MHz]
	Reference measurement channel
	 Reference sensitivity power level, PREFSENS

 [dBm]

	1.4
	FRC A1-1 in Annex A.1
	-101.8 +10*log10(BeWθ,REFSENS*BeWφ,REFSENS) - [41.1]

	3
	FRC A1-2 in Annex A.1
	-98.0 +10*log10(BeWθ,REFSENS*BeWφ,REFSENS) - [41.1]

	5
	FRC A1-3 in Annex A.1
	-96.5 +10*log10(BeWθ,REFSENS*BeWφ,REFSENS) - [41.1]

	10
	FRC A1-3 in Annex A.1 (Note 1)

FRC A1-8 in Annex A.1 (Note 2)
	-96.5 +10*log10(BeWθ,REFSENS*BeWφ,REFSENS) - [41.1]
-99.2 +10*log10(BeWθ,REFSENS*BeWφ,REFSENS) - [41.1]

	15
	FRC A1-3 in Annex A.1 (Note 1)
	-96.5 +10*log10(BeWθ,REFSENS*BeWφ,REFSENS) - [41.1]

	20
	FRC A1-3 in Annex A.1 (Note 1)
FRC A1-9 in Annex A.1 (Note 2)
	-96.5 +10*log10(BeWθ,REFSENS*BeWφ,REFSENS) - [41.1]
-99.2 +10*log10(BeWθ,REFSENS*BeWφ,REFSENS) - [41.1]

	Note 1:
EISREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of FRC A1-3 mapped to disjoint frequency ranges with a width of 25 resource blocks each. This reference measurement channel is not applied for Band 46.

Note 2:
EISREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each single interlace of FRC A1-8 and A1-9. This reference measurement channel is only applied for Band 46.


--------------end of text proposal-------------










































