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1 Introduction

A way forward on NB-IoT test model was agreed in RAN4#80 meeting [1]. There are some remaining open issue on test model generation for NB-IoT in-band operation and guard-band caseIn this contribution. In this contribution we provide discussion and proposals to solve the open issue.
2 Discussion
WF approved in [1] is as below:
· For NB-IoT standalone case,
· NB-IoT Test Model (N-TM) in R4-166367 is agreed in RAN#80.
· For NB-IoT in-band operation and guard-band case,

· Identify all E-TMn impacted when tested with NB-IoT in-band/guard band 
· The physical channels for transmitter tests shall be configured according to E-TMn on all E-UTRA carriers and N-TM on all NB-IoT carriers. For in-band case, one E-UTRA PRB is replaced by NB-IoT PRB.
·  The description on power setting between E-UTRA PRB and NB-IoT PRB will be discussed via email and try to get consensus two weeks before RAN4#80BIS. 
· Approve the completed CR on test model during RAN4#80BIS (10 - 14 Oct 2016). 

Firstly we look at the impated E-TMn when tested with NB-IoT in-band/guard band. As endorsed in [2], there are some requirements tested by new TC (e.g. ETC8 for in-band and ETC 9 for guard band).
· 6.2 Base station output power
· 6.6 Unwanted emissions
· 6.7 Transmitter intermodulation
	BS test case
	NB-IoT operating in-band
	TM for LTE test

	6.2 Base station output power
	ETC8
	TM 1.1

	6.6 Unwanted emissions
	-
	-

	6.6.2 Adjacent Channel Leakage power Ratio (ACLR)
	ETC8
	TM 1.1 and TM 1.2

	6.6.3 Operating band unwanted emissions
	ETC8
	TM 1.1 and TM 1.2

	6.6.4 Transmitter spurious emissions
	ETC8
	TM 1.1

	6.7 Transmitter intermodulation
	ETC8
	TM 1.1


It is found that for LTE tests TM1.1 is used for tests on all these requirements and TM1.2 is used for tests on ACLR and operating band unwanted emissions.  In TM 1.2 some PDSCH PRBs are boosted and remaining PRBs are de-boosted, and the positions of boosted PRBs are changed for different sub-frames. It caused the configuration on the mixed tests with LTE TM1.2 and NB-IoT N-TM very complicated. I.e. the edge PRB may be boosted or de-boosted and varies with sub-frames. Hence we propose for ETC 8 or ETC 9 transmitter test only TM 1.1 is used for LTE channel.
Proposal 1: For ETC 8 or ETC 9 transmitter tests only TM 1.1 is used for LTE channel.

One drawback for proposal 1 is that the text coverage of test usting E-UTRA TM 1.2 is missing and may not be able to support the general test strategy that testing E-UTRA and NB-IoT operating in-band would cover testing E-UTRA only. Hence ETC1 should be tested for ACLR and operating band unwanted emissions.
Proposal 2: if proposal 1 is agreed, ETC1 should be tested for ACLR and operating band unwanted emissions additionally.
The transmission power is flat in LTE PRBs using TM 1.1, which makes power setting for E-UTRA PRB and NB-IoT PRB much simple. For example the following procedure can be used for power setting.

· The average power per PRB over all carriers (both LTE and NB-IoT) is calculated according to manufacturer’s declared rated output power
· The power of boosted NB-IoT carrier is calculated according to manufacturer’s declared maximum power dynamic range
· The remaining power is allocated to LTE PRBs.
3 Conclusion
In this paper, discussion on test model for in-band and guard band is provided and it is proposed,
Proposal 1: For ETC 8 or ETC 9 transmitter tests only TM 1.1 is used for LTE channel.

Proposal 2: if proposal 1 is agreed, ETC1 should be tested for ACLR and operating band unwanted emissions additionally.

The corresponding draft CR is attached for approval.
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6.1.5
Test Model for NB-IoT in-band or guard band operation
The physical channels for transmitter tests shall be configured according to E-TM1.1 on all E-UTRA carriers and N-TM on all NB-IoT carriers. 
For in-band transmitter tests, one E-UTRA PRB is punctured and replaced by NB-IoT PRB.
For guard band transmitter tests, NB-IoT PRB is placed closest to E-UTRA PRBs.
The power for E-UTRA PRB and NB-IoT PRB is set by following procedures:
· The average power per PRB over all carriers (both LTE and NB-IoT) is calculated according to manufacturer’s declared rated output power
· The power of boosted NB-IoT carrier is calculated according to manufacturer’s declared rated NB-IoT maximum power dynamic range
· The remaining power is allocated to LTE PRBs.
Update on draft CR NB-IoT TS36-141 4-11 Applicability Configurations (R4-166672)

For a E-UTRA with NB-IoT operating in-band and/or guard band BS declared to be capable of multi-carrier in contiguous spectrum operation in single band only, the test configurations in Table 4.11-5 shall be used for testing.

Table 4.11-5: Test configurations for a E-UTRA with NB-IoT operating in-band and/or guard band BS capable of multi-carrier in contiguous spectrum in single band only

	BS test case
	NB-IoT operating in-band
	NB-IoT operating in guard band or NB-IoT operating in-band and in guard band

	6.2 Base station output power
	ETC8
	ETC9

	6.3
Output power dynamics
	
	

	6.3.1 RE Power control dynamic range
	Tested with Error Vector Magnitude
	Tested with Error Vector Magnitude

	6.3.2 Total power dynamic range
	SC (Note 1)
	SC (Note 1)

	6.3.3 NB-IoT RB power dynamic range for in-band or guard band operation
	Tested with Unwanted Emission
	Tested with Unwanted Emission

	6.4
Transmit ON/OFF power (only applied for E-UTRA TDD BS)
	Not applicable
	Not applicable

	6.5 Transmitted signal quality
	-
	

	6.5.1
Frequency error
	Tested with Error Vector Magnitude
	Tested with Error Vector Magnitude

	6.5.2
Error Vector Magnitude
	ETC1 (Note 1)
	ETC1 (Note 1)

	6.5.3 
Time alignment error
	ETC1 (Note 1)
	ETC1 (Note 1)

	6.5.4
DL RS power
	SC and SCNI
	SC and SCNG

	6.6 Unwanted emissions
	-
	

	6.6.1 Occupied bandwidth
	SC and SCNI
	SC and SCNG

	6.6.2 Adjacent Channel Leakage power Ratio (ACLR)
	ETC8, ETC1
	ETC9, ETC1

	6.6.3 Operating band unwanted emissions
	ETC8, ETC1
	ETC9, ETC1

	6.6.4 Transmitter spurious emissions
	ETC8
	ETC9

	6.7 Transmitter intermodulation
	ETC8
	ETC9

	7.2
Reference sensitivity level
	SC and SCNI
	SC and SCNG

	7.3
Dynamic range
	SC and SCNI
	SC and SCNG

	7.4
In-channel selectivity
	SC and SCNI
	SC and SCNI (Note 2)

	7.5 Adjacent Channel Selectivity(ACS) and narrow-band blocking
	ETC8
	ETC9

	7.6 Blocking
	ETC8
	ETC9

	7.7 Receiver spurious emissions
	ETC8
	ETC9

	7.8 Receiver intermodulation
	ETC8
	ETC9

	Note 1: There is no specific test with NB-IoT for those requirements, tests could be performed using E-UTRA signal only, without NB-IoT.

Note 2: Applicable only if BS supports NB-IoT operating in-band and guard band 


