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1 Introduction
In certain geographical area, additional emission requirement on top of normal requirement has been ruled by 3GPP due to either the regulatory reason or co-existence with other operating system.  The current handling of additional emission requirement is to introduce network signalling, NS value in RAN4 terminology, to inform UE to follow certain emission related requirement, e.g., A-MPR, spectrum emission mask and spurious emission. Along with the LTE successes globally, more and more LTE/LTE-A bands are planned in different countries. In recent new bands related standardization WI, it has been observed that different additional emission requirement may be requested for same band. In RAN4 #58, LS out to RAN2 [1] has identify such request. We believe along with more LTE/LTE-A deployment request, to introduce new/additional NS value is necessary to avoid undesirable amount of new band definition. In this paper, we would like the enhancement of handling of additional NS value to be discussed among the group. 
2 Discussion 
According to the network signalling, additional emission requirement is defined as band specified. All UE supporting that band should follow the additional emission requirement labelled by certain NS value. One cell identified itself as certain band only signals it band specified additional emission requirement. At the time of defining such single NS value signalling, the assumption is based on that a sufficient solution for handling different emission requirement would be to define a new frequency band. This is indeed a solution if it can be assumed that the need to define additional NS values is quite rare and thus would not lead to many new "dummy" band definitions. However, the situation will be not still valid in the cases below as examples but not all of them:
· Years after a band is defined, new regulatory requirement or occurrence of new co-existing system may request new additional emission requirement only applied for the later introduced UE. 
· Lately we see more and more overlapping bands definition in 3GPP which may have different additional emission requirement depends on their operating area. Impossibility of decoding the unknown NS value for legacy UE disable such visiting UE access certain cells. 
As conclusion, current additional emission requirement handling is not possible to define additional NS value for existing bands for which already UE’s exist in the field. Therefore, we see the benefits of introducing below proposals
Proposal 1: Allow a cell to transmit, in addition to one NS value from the NS value-range defined at band creation time, additional NS values

Proposal 2: If a cell is broadcasting multiple NS values for one band, a UE supporting at least one additional NS values will use an additional NS value

Based on above proposals, it allow flexibility of operator to mandate the UE under its control by different level of additional emission requirement as well as enable visiting UE access
The impact of new introduced NS value to the specification is relatively limited
IDLE mode

· allow a serving cell to broadcast additional NS values

· UE has to use the NS value it supports or preferred NS value
Note:  no NS values have to be indicated for neighbouring frequencies since all UE’s supporting a band are still allowed on all frequencies of that band irrespective of NS values they support

Connected mode:

· As part of the SIB information for each serving cell, the UE would be informed about the NS values applicable for the serving cell, and apply the appropriate one it receives.
Regarding the appropriated requirement applied interpretation, in many cases, there will be clear from the defined emission requirement. Taking the spectrum emission mask requirement in 36.101 as one example, if we compare the NS_04 and NS_06 as defined as the following:

Table 6.6.2.2.2-1: Additional requirements (Editor note: NS_4)
	
	Spectrum emission limit (dBm)/ Channel bandwidth

	ΔfOOB
(MHz)
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	Measurement bandwidth

	( 0-1
	-10
	-13
	-15
	-18
	-20
	-21
	30 kHz

	( 1-2.5
	-13
	-13
	-13
	-13
	-13
	-13
	1 MHz

	( 2.5-2.8
	-25
	-13
	-13
	-13
	-13
	-13
	1 MHz

	( 2.8-5.5
	
	-13
	-13
	-13
	-13
	-13
	1 MHz

	( 5.5-6
	
	-25
	-25
	-25
	-25
	-25
	1 MHz

	( 6-10
	
	
	-25
	-25
	-25
	-25
	1 MHz

	( 10-15
	
	
	
	-25
	-25
	-25
	1 MHz

	( 15-20
	
	
	
	
	-25
	-25
	1 MHz

	( 20-25
	
	
	
	
	
	-25
	1 MHz


Table 6.6.2.2.3-1: Additional requirements (Editor note: NS_6)
	
	Spectrum emission limit (dBm)/ Channel bandwidth

	ΔfOOB
(MHz)
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	Measurement bandwidth

	( 0-0.1
	-13
	-13
	-15
	-18
	30 kHz

	( 0.1-1
	-13
	-13
	-13
	-13
	100 kHz

	( 1-2.5
	-13
	-13
	-13
	-13
	1 MHz

	( 2.5-2.8
	-25
	-13
	-13
	-13
	1 MHz

	( 2.8-5
	
	-13
	-13
	-13
	1 MHz

	( 5-6
	
	-25
	-13
	-13
	1 MHz

	( 6-10
	
	
	-25
	-13
	1 MHz

	( 10-15
	
	
	
	-25
	1 MHz


It is clear that e.g., for 1.4MHz, the NS_04 is less demanding than NS_06. We also recognise such above clear UE behaviour interpretation may be not so obvious all the time. In such cases the network should signal implicitly or explicitly what NS value to consider more appropriated
Proposal 3: For the case the UE supports more than one of the additional NS values, RAN4 should discuss whether the UE would be able to determine by himself what additional NS value to apply or whether the network needs to indicate a preferred NS value

 Also, in the case that one cell belonging to multiple bands, to support legacy visiting UE with more stringent additional emission requirement, network could configure the back compatible NS for such visiting UE but additional emission requirement for its later introduced UE. 
3 Conclusion
In this paper, we identify the situations of introducing multiple additional emission requirements for one cell. Based on the situations, enhancement of additional emission requirement handling has been proposed as the followings to support evolution of additional emission requirement as well as global LTE operating.

Proposal 1: Allow a cell to transmit, in addition to one NS value from the NS value-range defined at band creation time, additional NS values

Proposal 2: If a cell is broadcasting multiple NS values for one band, a UE supporting at least one additional NS values will use an additional NS value

Proposal 3: For the case the UE supports more than one of the additional NS values, RAN4 should discuss whether the UE would be able to determine by himself what additional NS value to apply or whether the network needs to indicate a preferred NS value

We would like to highlight that the proposals are expected to resolve the unnecessary band definition which only extra additional emission requirement comparing with existing band will be addressed for the standardization work. In that manner, network operator could focus on the appropriated emission requirement signalling to support new regulatory requirement and global operating. 
We would like RAN4 will discuss any potential situations where multiple NS values are expected. Once we could agree on the situations, besides the proposals above, we are open for discussion of the feasible solutions to address the situations. Involving RAN2 from signalling aspects is also expected to complete the work. 
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