3GPP TSG-RAN WG4 Meeting #83
R4-1705572
Hangzhou, China, 14 - 20 May, 2017

Source: 
Huawei
Title: 
Consideration on NB-IoT new BS classes
Agenda Item:
9.14.2.1
Document for:
Approval
1 Introduction
The Rel-15 further enhancements to NB-IoT WI was approved at RAN#75 [1]. One of the WI objectives is small cell support.

NB-IoT small cell support

· Specify necessary support for NB-IoT to be used in microcell, picocell, and femtocell deployments [RAN4, RAN2, RAN1].

· Appropriate eNB classes [RAN4]

· Support for closed subscriber group (CSG) functionality can be considered. [RAN2]

In last meeting, BS RF impacts were discussed in [2] and [3]. In this contribution we provide further consideration on this topic.
2 Discussion

The overview on BS requirements for the new BS classed is given in Table 1. 

Table 1 Overview of BS requirements in TS 36.104 

	Clause
	Sub-clause
	Requirement

	Definitions, symbols and abbreviations
	Definitions
	No change is foreseen for this sub-clause.

	
	Symbols
	No change is foreseen for this sub-clause.

	
	Abbreviations
	No change is foreseen for this sub-clause.

	General
	Relationship between minimum requirements and test requirements
	No change is foreseen for this sub-clause.

	
	Base station classes
	No change is foreseen for this sub-clause.

	
	Regional requirements
	No change is foreseen for this sub-clause.

	
	Applicability of requirements
	No change is foreseen for this sub-clause.

	
	Requirements for BS capable of multi-band operation
	No change is foreseen for this sub-clause.

	Band and channel arrangement
	Operating bands
	No change is foreseen for this sub-clause.

	
	Channel bandwidth
	No change is foreseen for this sub-clause.

	
	Channel arrangement
	No change is foreseen for this sub-clause.

	
	Requirements for contiguous and non-contiguous spectrum
	No change is foreseen for this sub-clause.

	Clause
	Sub-clause
	Requirement

	Base station output power
	Minimum requirement
	Power class is FFS 

	
	Additional requirement (regional)
	No change is foreseen for this sub-clause.

	
	Home BS output power
	FFS

	Output power dynamics
	RE power control dynamic range
	No change is foreseen for this sub-clause.

	
	Total power dynamic range
	Power boosting for new power classes is FFS

	Transmit ON/OFF power
	Transmitter OFF power
	This is TDD requirement

	
	Transmitter transient period
	This is TDD requirement

	Transmit signal quality
	Frequency error
	Can be reused

	
	EVM
	BS class independent 

	
	Time alignment error
	BS class independent

	
	DL RS power
	BS class independent

	Unwanted emissions
	Occupied bandwidth
	BS class independent

	
	ACLR
	FFS

	
	Operating band unwanted emissions
	FFS

	
	Transmitter spurious emissions
	RAT independent

	Transmit Intermodulation
	BS class independent

	Reference sensitivity level
	FFS

	Dynamic range
	FFS

	In-channel selectivity
	FFS

	ACS and narrow-band blocking
	FFS

	Blocking
	General blocking requirement
	FFS

	
	Co-location with other base stations
	should be added

	Receiver spurious emissions
	BS class Independent

	Receiver intermodulation
	FFS


When introducing NB-IoT new power classes, 

Observation 1: no impact is foreseen for clause 3~5 of TS 36.104.

Observation 2: no impact is foreseen on transmit signal quality.
Observation 3: no impact is foreseen on Transmit Intermodulation.

Observation 4: no impact is foreseen on Receiver spurious emissions
Output power dynamics
For Macro BS, 6 dB power boosting is introduced for in-band and guard band operation, to achieve 164 dB MCL. While for Micro and Pico, the need and implementation feasibility should be clarified for power boosting.
Unwanted emissions
For in-band and guard band operation, the existing LTE requirements for corresponding BS class shall be reused. Regarding stand-alone operation, whether or not the ACLR need to be checked by running simulation is an open issue. For other RATs, a common relative ACLR is defined for all BS classes. It is likely also applicable for stand-alone NB-IoT. If the case MSR BC2 mask for narrow channel bandwidth (GSM, LTE 1.4/3 MHz) can apply for stand-alone NB-IoT.
Reference sensitivity level, Dynamic range, ACS and blocking
It was agreed that reference sensitivity, ACS and in-band blocking should be evaluated from co-existence simulation. [5]
3 Conclusion

This contribution provides further consideration on requirements for support of NB-IoT small cells. In summary, 
When introducing NB-IoT new power classes, no impact is foreseen for the following requirements
· clause 3~5 of TS 36.104.

· Transmit signal quality.

· Transmit Intermodulation.

· Receiver spurious emissions
The following requirements should be evaluated by co-existence simulation
· reference sensitivity
· ACS
· in-band blocking

The following requirements are FFS

· Output power dynamics for in-band and guard band operation
· Unwanted emissions for standalone
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