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1 Background
In an LS [1] RAN2 has informed RAN4 about its discussions on modifications to NS values. The issues with regard to modified NS values are the behaviour of a UE receiving a NS value defined for the cell band but a value for which there is no additional requirement for the cell bandwidth (unexpected NS), and furthermore, the consequences for introducing new NS values for existing bands in the RAN2 specifications and the signaling needed to accommodate this. In this contribution we discuss the two cases.
2 New NS values for existing bands

If the NS value configured in the cell is not comprehended by the UE, the UE should consider the cell barred, since there is a risk that a regulatory requirement may not be met. It is recognised that this behaviour is not specified in 36.331. This has led RAN4 to the conclusion that it is “impossible” to define a new NS value for an existing band. 

In the LS [1], RAN2 addresses the specification of new NS value in an existing band and asks if such a change is likely or possible in the future. While this may be beneficial for deployment of an existing band in new regions, new NS values should only be introduced in exceptional cases. New NS values have been specified for existing bands that are not yet deployed or in the process of being deployed, but the examples are few: NS_20 and NS_24 for using an existing band motivated by modified regulatory requirements and in a new region, respectively. 

According to the current understanding, new NS values in legacy bands require a new band number for the frequency range of the said operating band. While this is possible technically, it means that existing well-known operating bands would be associated with different band numbers. This may not be desirable from a market or a technical perspective. 
One way around this could be to make use of the frequency band indicator (FBI) sent by the eNodeB in SIB1 for indicating the operating band used in the cell. This FBI is the “number” of the band, e.g. FBI = 28 for “Band 28”. If an existing “Band X” would be associated with two different FBI, i.e. the existing FBI = X and an additional FBI = X’, then new NS values could be associated with FBI = X´. The two FBIs with their corresponding NS values could be managed by the multiband info-list (MFBI) just as for overlapping bands. The operating band would still be referred to as “Band X”. Then there is no need to define additional fields in the system information as proposed in [2].
Use of more than one FBI associated with one and the same operating band (number) is associated with an effort, but would discourage specifications of a multitude of new NS values for existing bands leading to terminal fragmentation. 
3 Modified NS values and the cell bandwidth 
Modification of MPR/A-MPR for channel bandwidths for the associated NS value already allows that back-off can be handled by using the bitmap of modified MPR to be included into 36.101 and 36.331. 
In order to avoid undefined UE behaviour when an NS defined for the cell band but not for the cell bandwidth, RAN2 proposes that the network may have to configure NS_01 in SIB2, from [1]
RAN2 has discussed potential consequences of certain modifications to the definitions of NS values, such as a modification to add a new bandwidth to the definition of an existing NS value. RAN2 is aware that RAN4 have been considering such modifications. If the network broadcasts this NS value from a cell with this bandwidth, then legacy UEs (i.e. those UEs introduced prior to the addition of this bandwidth to the NS value definition) will not expect to receive this NS value from this cell. RAN2's understanding is that there is no defined UE behaviour in this situation. RAN2 discussed that to avoid undefined UE behaviour the network could ensure that the NS value broadcast in system information is always set in accordance with the original NS value definitions for that band. A consequence is that the network may need to use NS value 1 if that is the only NS value that is valid for the current cell bandwidth.
This would guarantee that a legacy UE connects to the network, but implies that a new NS value must be defined if additional requirements need to be specified for the bandwidth configured. To this end it is proposed in [2] that the new NS is indicated in the system information (SIB2) in a new field that can be decoded by a new UE; see the draft CR to 36.331 in [3]. 
An alternative solution is to use an additional FBI as discussed in Section 2. A new NS value is defined including the missing bandwidth for this additional FBI for the operating band as discussed in Section 2, which may be appropriate for bands in which there is a large number of legacy UEs in the field. 
Notwithstanding, the above is an issue only for a few bands: the only NS values for which unwanted emissions requirements are not specified for all bandwidths supported by the applicable band are NS_07 for Band 13 (5 MHz), NS_12-NS_14 for Band 26 and the new tentative value NS_24 for Band 28. With the exception of Band 13, the number of legacy UEs in the field with the undefined behaviour discussed above is limited. For these limited cases, it is still preferable to either: 
1. modify the MPR behavior for the existing NS value (and use the UE-signaled bitmap for modified MPR, or
2. change the original NS values as corrections to the specifications, even if this means that the behavior of the (relatively few) legacy UEs remains uncertain. 
Specifying new NS for existing bands should be the exception rather than the rule.
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