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1 Introduction
In RAN plenary #69 the new work item Narrowband IoT was approved for the support of massive number of devices in narrow bandwidth. This WI has been revised during last RAN#70 [1]. According to the work item description, the objective is to specify a radio access for cellular internet of things. NB-IOT supports different operation modes including stand-alone operation, in-band operation and guard-band operation. 

During last RAN4#79 meeting, CRs to 36.104 [2] and 37.104 [3] have been approved and several agreements were made during last RAN4#79 AH meeting in Hong Kong ([4] and [5]).
This contribution proposed a draft CR to section 7.2 of TS 36.141 ([6]) based on those agreements and proposed CR on test configurations [7].
2 Discussion
<Start of text proposal >

7.2
Reference sensitivity level

7.2.1
Definition and applicability

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

The test is set up according to Annex I.2.1 and performed without interfering signal power applied to the BS antenna connector. For duplex operation, the measurement configuration principle is indicated for one duplex branch in Annex I.2.1. The reference point for signal power is at the input of the receiver (antenna connector). 

7.2.2
Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 7.2.1.

7.2.3
Test purpose

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

7.2.4
Method of testing

7.2.4.1
Initial conditions

Test environment: 


normal; see subclause D.2

RF channels to be tested for single carrier: 
B, M and T; see subclause 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 subclause 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

1)
a) For FDD BS start BS transmission according to E-TM 1.1 at manufacturer’s declared rated output power.  
b) For NB-IoT BS start BS transmission according to N-TM at manufacturer’s declared rated output power
2)
Set the test signal mean power as specified in table 7.2-1 for E-UTRA Wide Area BS, in Table 7.2-2 for E-UTRA Local Area BS, in Table 7.2-3 for E-UTRA Home BS and in Table 7.2-4 for E-UTRA Medium Range BS and in Table 7.2-5 for NB-IoT Wide Area 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 requirement

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 7.2-1 for Wide Area BS, in Table 7.2-2 for Local Area BS, in Table 7.2-3 for Home BS and in Table 7.2-4 for Medium Range BS.

Table 7.2-1: E-UTRA 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 7.2-2: E-UTRA 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 7.2-3: E-UTRA Home 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 7.2-4: E-UTRA 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


For NB-IoT standalone BS or E-UTRA BS with NB-IoT (in-band and/or guard band), NB-IoT throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in Annex A with parameters specified in Table 7.2-5 for Wide Area BS.
Table 7.2-5: NB-IoT Wide Area BS reference sensitivity levels

	NB-IoT
channel bandwidth [kHz]
	NB-IoT

Sub-carrier spacing

[kHz]
	Reference measurement channel
	 Reference sensitivity power level, PREFSENS

 [dBm] 
(f≤3.0 GHz))

	200
	15
	FRC A14-1 in Annex A.14
	-126.6

	200
	3.75
	FRC A14-2 in Annex A.14
	-132.6


NOTE: NB-IoT REFSENS with repetitions requirement test would be specified when the corresponding requirement would be specified.
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 subclause 4.1 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex G.

<End of text proposal>
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