3GPP TSG-RAN WG4 Meeting #78b
R4-162100
San Jose del Cabo, Mexico, 11-15 April, 2016
Source:

Ericsson

Title:


BS RF Dynamic Range and In Channel Selectivity requirements 
Agenda item:

6.13.4
Document for:
Discussion
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#78 meeting, we discussed REFSENS requirement ([2]) and a way forward [3] has been agreed. 

This contribution proposes specification for the remaining BS RF Dynamic Range and In Channel Selectivity requirements.
2 Discussion
2.1 Dynamic range
As specified in [4], the dynamic range measures receiver’s capability to receive a wanted signal in the presence of an interfering signal inside the received channel bandwidth. The wanted signal’s throughput shall be more or equal to 95% of maximum FRC (Fixed Reference Channel) throughput. This reference channel is specified in Annex A of [4].
Dynamic Range requirement is illustrated in Figure 1.
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Figure 1: Dynamic Range requirement

2.1.1 Wanted Signal

For the same rationale as for REFSENS ([2]), the requirement should consider single tone signal for 3.75 kHz and multi-tone 180 kHz for 15 kHz sub-carrier spacing. 
Proposal 1: Specify dynamic range with multi tone (180 kHz) wanted signal for 15 kHz subcarriers spacing. Specify dynamic range with single tone wanted signal for 3.75 kHz subcarriers spacing.

Dynamic range is the minimum mean received signal strength to meet 95%of the maximum throughput. It can be calculated as follows:
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Where: 

-174dBm is the noise floor at room temperature,
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 is the operating bandwidth in Hz, 
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 is the Tx/Rx noise figure in dB,
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 is the additional margin to consider RF filter edge insertion losses, in dB.
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 is implementation margin in dB, 

SNR is the operating SNR in dB to meet the 95% of maximum throughput under reference measurement channel as specified in Annex A, as specified in TS 36.104.

IncPower is the power increase to mask receiver’s own noise floor.
The proposed parameters for the fixed reference channel are summarized in following Table 1. When this contribution was written, TBS/MCS tables were not finalized in RAN1. Most of the parameters in this table are still so tbd.
	Reference channel
	NB-IoT

	Sub carrier spacing (kHz)
	15
	3.75

	Number of tone
	12
	1

	Bandwidth (kHz)
	180
	3.75

	Allocated resource units
	Tbd
	Tbd

	DFT-OFDM symbols per slot
	6
	6

	Modulation
	QPSK
	

	Payload size (bits) 
	Tbd
	Tbd

	Transport block CRC (bits) 
	24
	24

	Coding Rate
	Tbd (2/3)
	Tbd (2/3)

	Code block CRC size (bits)
	0
	0

	Number of code blocks - C
	1
	1

	Coded block size including 12bits trellis termination (bits)
	
	

	Number of encoded bits after rate matching
	
	

	Total number of bits per resource unit
	96
	96

	Total symbols per resource unit
	144
	96

	Tx time (ms)
	1
	64


Table 1: Fixed Reference Channel parameters for Dynamic Range
Proposal 2: Agree on list of parameters mentioned in Table 1 to specify Fixed Reference Channel for Dynamic Range.
Once those reference channel characteristics would have been agreed, by running simulation, we could evaluate and agree on the SNR corresponding to this 95% maximum throughput based on the transport block size. This SNR value is one of the parameter used to determine Dynamic Range requirement, 3 additional parameters need agreement:
· Implementation margin 
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. LTE implementation margin is 2.5 dB.
· BS Noise figure 
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. LTE BS noise figure is 5 dB.
· IncPower. LTE sets this parameter to 20 dB.

For 15 kHz sub-carrier spacing, considering multi tone 180 kHz signal (1 LTE PRB), we could most likely reuse similar assumptions than LTE ones. For 3.75 kHz sub-carrier spacing, this might be further discussed.

Proposal 3: To determine Dynamic Range value for 15 kHz sub-carrier spacing, same LTE values might be considered for implementation margin (2.5 dB), BS noise figure (5 dB) and increased power (20 dB). For 3.75 kHz sub-carrier spacing, those values should be further discussed.
2.1.2 Interfering signal

Regarding the interfering signal, similar to LTE ([4]), we propose to use a AVWG signal type, + IncPower dB above the receiver noise floor. The interferer bandwidth should be 180 kHz. This also means the interference power should be equal to:
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Proposal 4: Specify dynamic range with 180 kHz AVWG interferer, + IncPower dB above received noise floor..
2.1.3 Conclusion

Following Table 2 captures agreements to specify Dynamic Range requirements

	Parameters
	Proposed values to agree on

	Wanted signal
	
	

	Type (sub-carrier spacing)
	15 kHz
	3.75 kHz

	Bandwidth
	Multi tone 180 kHz
	Single tone 

	Noise Figure
	5 dB
	[5 dB]

	Implementation margin due to RF filter edge filter losses
	[tbd]
	[tbd]

	Implementation Margin
	2.5 dB
	[2.5 dB]

	FRC parameters
	Refer to Table 1

	SNR
	From simulation

	IncPower
	+20 dB above noise floor
	[Tbd]

	Interferer
	
	

	Bandwidth
	180 kHz

	Position
	Adjacent

	Type
	AVWG

	Noise Figure
	5 dB
	5 dB

	IncPower
	+20 dB above noise floor
	[Tbd]


Table 2: Parameters for Dynamic Range

2.2 In channel selectivity
In channel selectivity requirement is checking ability to receive simultaneous user signals at greatly different power spectral density levels. Due to the nature of NB-IoT, such requirement doesn’t make sense really in such context. There should not be any in channel selectivity requirement for NB-IoT then.

Proposal 5: NB-IoT should not specify any in channel selectivity requirement.

3 Conclusion
In this contribution we are proposing parameters and assumptions BS RF Dynamic Range and In Channel Selectivity requirements.
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