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1. Introduction

At the last RAN4 meeting in Anaheim (RAN4#77) all relevant sections to TS 37.105 [1] was included. Until this meeting an extensive review with focus on editorial corrections and reference has been conducted. The outcome of the review is collected in a common text proposal in [2]. With corrections implemented the RF core specification is stable and can be used as base for deriving conformance test requirements conducted receiver requirements. Based on the proposed structure in [3] draft text for conducted receiver requirements have been created. 

This contribution presents a draft text for conformance test requirements for conducted receiver requirements in clause 7 in TS 37.145-1 [4].

2. Discussion

The following approach has been used to develop the draft specification text for conducted receiver requirements for AAS base stations:
1. Alignment with high-level structure proposed in [3] for TS 37.145-1.

2. Alignment with low-level structure in 37.141, sub-clause 4.11.

3. Introduced sub-clauses for MSR operation, single RAT FDD UTRA operation, single RAT TDD UTRA 1,28 Mcps option operation and single RAT E-UTRA operation.

4. Added text from single RAT specifications TS 25.141, TS 25.142, TS 36.141 and 37.141.

5. Remove references in re-used MSR text related to GSM/EDGE.
6. Remove references to home eNB.

7. Add terminology developed for AAS base stations (e.g. TAB connector instead of antenna connector).
3. Conclusion

This contribution presents a first version of clause 7 for TS 37.145-1 with specification text added for sub-clause 7.1 “General” and 7.2 “Reference sensitivity level”. 
The intension with this contribution is to set a structure for clause 7 before adding all text related to other sub-clauses to the specification, since the work of adding text is quiet extensive. The aim have been to create  specification text that is self-contained with respect on test requirement and corresponding test procedure, minimizing need for referencing to other specifications.

It can be noted that procedures between RAT differ, which requires new sub-clauses to be introduced. 
At the end of this contribution a text proposal is attached.
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7.
Conducted receiver characteristics

7.1
General

Unless otherwise stated, the receiver characteristics are specified at the AAS BS TAB connector with full complement of transceivers for the configuration in normal operating condition. For FDD operation the requirements in clause 7 shall be met with the transmitter unit(s) on.

NOTE1:
In normal operating condition the BS in FDD operation is configured to transmit and receive at the same time.

NOTE2:
In normal operating condition the BS in TDD operation is configured to TX OFF power during receive period.

7.2
Reference sensitivity level

The reference sensitivity power level PREFSENS is the minimum mean power received at the TAB connector at which a reference performance requirement shall be met for a specified reference measurement channel.
7.2.1
Definition and applicability

The reference sensitivity power level PREFSENS is the minimum mean power received at the TAB connector at which a reference performance requirement shall be met for a specified reference measurement channel. 

Additional details are in TS 36.141 [x] sub-clause 7.2, TS 25.141 [x] sub-clause 7.2 and TS 25.142 [x] sub-clause 7.2. 
7.2.2
Minimum requirement
7.2.2.1
MSR operation
The minimum requirement is in TS 37.104 [x] sub-clauses 7.2.1, 7.2.2, 7.2.3, and 7.2.4.
7.2.2.2
Single RAT FDD UTRA operation

The minimum requirement is in TS 25.104 [x] sub-clause 7.2.
7.2.2.3
Single RAT TDD UTRA 1,28 Mcps option operation
The minimum requirement is in TS 25.105 [x] sub-clause 7.2.1.2.

7.2.2.4
Single RAT E-UTRA operation
The minimum requirement is in TS 36.104 [x] sub-clause 7.2.1.

7.2.3
Test purpose

To verify that at the BS Reference sensitivity level the performance requirements shall be met for a specified reference measurement channel. 

7.2.4
Method of test
7.2.4.1
Initial conditions

7.2.4.1.1
MSR operation

For MSR initial conditions are described in sub-clause 7.2.4.1.2, sub-clause 7.2.4.1.3 and 7.2.4.1.4.
7.2.4.1.2
Single RAT FDD UTRA operation

Test environment: normal; see [sub-clause 4.4.1]
RF channels to be tested: B, M and T; see sub-clause 4.8.

The following additional tests shall be performed:

a)
On each of B, M and T, the test shall be performed under extreme power supply as defined in [sub-clause 4.4.4]
NOTE:
Tests under extreme power supply also test extreme temperature.
1)
Connect BS to be tested to RF signal source.
2)
Start transmit 12,2kbps DPCH with reference measurement channel defined in annex A to the BS under test (PN-9 data sequence or longer).

3)
Disable TPC function.
7.2.4.1.3
Singe RAT TDD UTRA 1,28 Mcps option operation
Test environment: 


normal; see [sub-clause 5.9.1].

RF channels to be tested: 
B, M and T; see [sub-clause 5.3].

The following additional test shall be performed:

On each of B, M and T, the test shall be performed under extreme power supply as defined in [sub-clause 5.9.4].

NOTE:
Tests under extreme power supply also test extreme temperature.
(1)
Connect the BS tester (UE simulator) to the antenna connector of one BS Rx port.

(2)
Terminate or disable any other BS Rx port not under test.

(3)
Start transmission from the BS tester to the BS using the UL reference measurement channel (12.2 kbps) defined in [Annex A.2.1].

(4)
The level of the BS tester output signal measured at the BS antenna connector shall be adjusted to the Test Requirement for the BS reference sensitivity level specified in [table 7.2].
7.2.4.1.4
Singe RAT E-UTRA operation

Test environment: normal; see [sub-clause D.2]
RF channels to be tested for single carrier: B, M and T; see [sub-clause 4.7].

The following additional tests shall be performed:

a)
On each of B, M and T, the test shall be performed under extreme power supply as defined in [sub-clause D.5]
NOTE:
Tests under extreme power supply also test extreme temperature.

1)
Connect the test equipment as shown in [Annex I.2.1].

7.2.4.2
Procedure

7.2.4.2.1
MSR operation

7.2.4.2.2
Single RAT FDD UTRA operation

1)
Set the base station to transmit a signal according to TM1, [sub-clause 6.1.1.1], at manufacturer’s declared rated output power, Prated,c.

2)
Calculate BER according to [Annex C].
3)
Set the test signal mean power as specified in [table 7.1A].
4)
Measure BER.

In addition, for a multi-band capable BS, the following step shall apply:
5)
For multi-band capable BS and single band tests, repeat the steps above per involved band where single carrier test models shall apply with no carrier activated in the other band. For multi-band capable BS with separate antenna connector, the antenna connector not being under test shall be terminated.
7.2.4.2.3
Single RAT TDD UTRA 1,28 Mcps option operation

 (1)
Measure the BER of the wanted signal at the BS receiver.
(2)
Repeat the test for the other port(s), which was (were) terminated,

In addition, for a multi-band capable BS, the following steps shall apply:

(3)
For multi-band capable BS and single band tests, repeat the steps above per involved band with no carrier activated in the other band.

(4)
For multi-band capable BS with separate antenna connector, the antenna connector not being under test shall be terminated.

7.2.4.2.4
Single RAT E-UTRA operation

1)
For FDD BS start BS transmission according to E-TM 1.1 at manufacturer’s declared rated output power 
2)
Set the test signal mean power as specified in [table 7.2-1] for Wide Area BS, in [Table 7.2-2] for Local Area BS and in [Table 7.2-4] for Medium Range BS.

3)
Measure the throughput according to [Annex E].

4)
Repeat the measurement for the other RX port(s).

In addition, for a multi-band capable BS, the following step shall apply:
5)
For multi-band capable BS and single band tests, repeat the steps above per involved band where single carrier test models shall apply with no carrier activated in the other band. For multi-band capable BS with separate antenna connector, the antenna connector not being under test shall be terminated.
7.2.5
Test requirements
7.2.5.1
MSR operation
For E-UTRA the test requirement is in sub-clause 7.2.5.4.
For UTRA-FDD the test requirement is in sub-clause 7.2.5.2.

For UTRA-TDD the test requirement is in sub-clause 7.2.5.3.

7.2.5.2
Single RAT FDD UTRA operation

The BER measurement result in step 3 of 7.2.4.2 shall not be greater than the limit specified in table 7.2.5.2-1.

Table 7.2.5.2-1: BS reference sensitivity levels
	BS class
	Reference measurement channel data rate
	BS reference sensitivity level ( dBm)
	BER

	
	
	f ≤ 3.0 GHz
	3.0 GHz < f ≤ 4.2 GHz
	

	Wide Area BS
	12.2 kbps
	-120.3 
	-120.0
	BER shall not exceed 0.001

	Medium Range BS
	12.2 kbps
	-110.3
	-110.0
	BER shall not exceed 0.001

	Local Area BS 
	12.2 kbps
	-106.3
	-106.0
	BER shall not exceed 0.001


NOTE:
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in [sub-clause 4.2] and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in [Annex F].
7.2.5.3
Single RAT TDD UTRA 1,28 Mcps option operation

NOTE:
If the Test Requirements below differ from the Minimum Requirements, then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in sub-clause 5.11 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in [Annex D].
For any BS Rx port tested, the measured BER at the Test Requirement of the BS reference sensitivity level specified in table 7.2.5.3-1 shall not exceed 0,001.

Table 7.2.5.3-1: Test Requirement for BS reference sensitivity level for 1,28 Mcps option

	BS class
	Reference measurement channel data rate
	BS reference sensitivity level
	BER

	Wide Area BS
	12,2 kbps
	-109,3 dBm
	BER shall not exceed 0,001

	Local Area BS
	12,2 kbps
	-95,3 dBm
	BER shall not exceed 0,001


7.2.5.4
Single RAT E-UTRA operation
For each measured E-UTRA carrier, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in Annex A.1 with parameters specified in Table 7.2.5.4-1 for Wide Area BS, in Table 7.2.5.4-2 for Local Area BS and in Table 7.2.5.4-3 for Medium Range BS.

Table 7.2.5.4-1: Wide Area BS reference sensitivity levels

	E-UTRA channel bandwidth [MHz]
	Reference measurement channel
	Reference sensitivity power level, PREFSENS [dBm]

	
	
	f ≤ 3.0GHz
	3.0GHz < f ≤ 4.2GHz

	1.4
	FRC A1-1 in Annex A.1
	-106.1
	-105.8

	3
	FRC A1-2 in Annex A.1
	-102.3
	-102.0

	5
	FRC A1-3 in Annex A.1
	-100.8
	-100.5

	10
	FRC A1-3 in Annex A.1*
	-100.8
	-100.5

	15
	FRC A1-3 in Annex A.1*
	-100.8
	-100.5

	20
	FRC A1-3 in Annex A.1*
	-100.8
	-100.5

	Note*: 
PREFSENS 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 7.2.5.4-2: Local Area BS reference sensitivity levels

	E-UTRA

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

 [dBm]

	
	
	f ≤ 3.0GHz
	3.0GHz < f ≤ 4.2GHz

	1.4
	FRC A1-1 in Annex A.1
	-98.1
	-97.8

	3
	FRC A1-2 in Annex A.1
	-94.3
	-94.0

	5
	FRC A1-3 in Annex A.1
	-92.8
	-92.5

	10
	FRC A1-3 in Annex A.1*
	-92.8
	-92.5

	15
	FRC A1-3 in Annex A.1*
	-92.8
	-92.5

	20
	FRC A1-3 in Annex A.1*
	-92.8 
	-92.5 

	Note*: 
PREFSENS 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 7.2.5.4-3: Medium Range BS reference sensitivity levels
	E-UTRA

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

 [dBm]

	
	
	f ≤ 3.0GHz
	3.0GHz < f ≤ 4.2GHz

	1.4
	FRC A1-1 in Annex A.1
	-101.1
	-100.8

	3
	FRC A1-2 in Annex A.1
	-97.3
	-97.0

	5
	FRC A1-3 in Annex A.1
	-95.8
	-95.5

	10
	FRC A1-3 in Annex A.1*
	-95.8
	-95.5

	15
	FRC A1-3 in Annex A.1*
	-95.8
	-95.5

	20
	FRC A1-3 in Annex A.1*
	-95.8
	-95.5

	Note*: 
PREFSENS 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


NOTE:
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The relationship between Minimum Requirements and Test Requirements is defined in [sub-clause 4.1] and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in [Annex G].

7.3
Dynamic range
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7.4
Adjacent channel selectivity and narrowband blocking
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7.5
Blocking
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7.6
Receiver spurious emissions
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7.7
Receiver intermodulation
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7.8
In-channel selectivity
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[The end of text proposal]
