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1 Introduction

The NB-IoT core part work has been finalized in RAN#72. In the contribution we provide views and suggestions on NB-IoT test model of transmitter characteristics for 36.141 comformance testing [1], data content of physical channels and signals are discussed as well.
2 Discussion

Similar as legacy LTE, the set-up of physical channels for NB-IoT transmitter tests shall be according to one of the NB-IoT test models (N-TM) below. Here the discussion on N-TM only refers physical channels configuration within one NB-IoT channel.
Proposal 1: NB-IoT test models (N-TM) should be defined for NB-IoT transmitter characteristics tests.
Different physical channel parameters for each E-UTRAN test model (E-TM) in LTE are due to various configuration of power ratio between LTE PRBs, power ratio of EPRE between PHY channels and modulation schemes etc. However for NB-IoT, considering there are

1) Only one modulation scheme in the downlink, 
2) Equal ratio power allocation between all of NB-IoT physical channels EPRE and NRS EPRE [2]
3) Common physical layer design without difference of RF impact amoung three operation modes.[2]
We propose to define single N-TM for all of NB-IoT tests and 
the following general parameters are used:
· The test models are defined for a single antenna port (using p = 1000); 

· Duration is 10 subframes (10 ms)

· Normal CP
the following physical channel parameters are used:
· The ratio of synchronisation signal EPRE and  NRS EPRE is 0 dB
· NPDCCH format 1

Proposal 2: Single NB-IoT test model (N-TM) is defined for all of NB-IoT transmitter characteristics tests with above general parameters and physical channel parameters.
Data content of physical channels and signals for NB-IoT should be fully aligned the specification statement in TS36.211 [2]. Detail configuration for the tranmistter characteristic tests are suggested as follows,
Initialization of the scrambler and RE-mappers as defined in TS36.211 [2] use the following additional parameters:

· 
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· The N-TM shall start when 
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· p = 1000 shall be used for the generation of the N-TM data
· 
[image: image3.wmf]cell

ID

N

 = 101 for the configured NB-IoT carrier
· Reference signals 
Sequence generation, modulation and mapping to REs according to TS36.211 [2], clause 10.2.6

· Synchronization signals

Sequence generation, modulation and mapping to REs according to TS36.211 [2], clause 10.2.7

· NPBCH

-
100 REs (200 bits) are available for NPBCH for the duration of the NB-IoT test model (1 frame, 10 ms)

-
Generate 200 bits of ‘all 0’ data 

-
Initialize scrambling generator for each invocation of the N-TM, i.e. set always 
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-
Perform scrambling according to TS36.211, clause 10.2.4.1
-
Perform modulation according to TS36.211, clause 10.2.4.2
-
Perform mapping to REs according to TS36.211, clause 10.2.4.4
· NPDCCH

-
NPDCCH is on the first of all available subframes which not transmit synchronization signals and NPBCH in the duration of the NB-IoT test model. The number of available bits (304 bits for stand-alone and guard band operation, or 200 bits for in-band operation) for NPDCCH is depended on the higher layer parameter operationModeInfo according to TS36.213, clause 16.6.1 [3].
-
Generate the amount of NPDCCH bits according to ‘all 0’ data
-
Perform NPDCCH scrambling according to TS36.211, clause 10.2.5.2

-
Perform modulation according to TS36.211, clause 10.2.5.3

-
Perform mapping to REs according to TS36.211, clause 10.2.5.5
· PDSCH

-
NPDSCH is on the rest of subframes in the duration of NB-IoT test model. The number of available bits (304 bits for stand-alone and guard band operation, or 200 bits for in-band operation) in each subframe for NPDSCH is depended on the higher layer parameter operationModeInfo according to TS36.213, clause 16.6.1 [3].
-
Generate the required amount of bits according to ‘all 0’ data

-
N-TM utilize 1 user NPDSCH transmissions indicated by 
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- 
Perform user specific scrambling according to TS36.211, clause 10.2.3.1. This makes use of 
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-
Perform modulation of the scrambled bits with the modulation scheme defined for each user according to TS36.211, clause 10.2.3.2

-
Perform mapping of the complex-valued symbols to PRBs according to TS36.211, clause 10.2.3.4
Proposal 3: Data content of physical channels and signals for NB-IoT could be considered as above.
3 Conclusion
In summary, proposals on transmitter characteristics for 36.141 comformance testing for NB-IoT are as follows,
Proposal 1: NB-IoT test modes (N-TM) should be defined for NB-IoT transmitter characteristics tests.

Proposal 2: Single NB-IoT test model (N-TM) is defined for all of NB-IoT transmitter characteristics tests with above general parameters and physical channel parameters.
Proposal 3: Data content of physical channels and signals for NB-IoT could be considered as above.
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