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1
Introduction
Current 3GPP specifications [1] define spectrum emission masks to support the coexistence of different wireless systems that operate in the same or adjacent bands. These requirements are defined as minimum requirements and additional requirements. The additional requirements are defined for the frequency bands that need tighter emission masks and are signalled by the network as NS values in the system information. All the defined NS values are mandatory, thus have to be supported by all UEs.  
In this contribution we discuss the introduction of optional NS values and discuss the need to support them for backward compatibility of future releases. Furthermore, we also recommend that signalling methods should be defined to accommodate optional NS values.
2
Discussion 
In [1] minimum spectrum emission mask and additional spectrum emission mask requirements are defined based on present frequency allocations and the coexistence needs of the systems deployed in these bands. Additional requirements are defined for bands and/or geographical areas where the minimum requirements do not suffice to ensure the operation of adjacent systems. The network signals the presence of additional requirements as NS values located in the system information blocks and all UEs that connect to the network have to comply with the advertised requirements. At the moment, all the possible NS values are mandatory, thus the possibility that a UE can not decode the signaled NS value does not exist. This ensures that all coexistence needs are met but limits the network management flexibility and may lead to backward compatibility problems in the future.

If frequency allocations or system capabilities change in the future then system coexistence requirements could also change. This could lead to a relaxation of current requirements that can be used to improve system performance. Additional spectrum emission masks generally come with some maximum transmit power penalty, generally leading to some sort of system performance degradation (reduced coverage or data rates). 

Assume that in a certain band and certain region, there is a relaxation of the additional emissions requirements in a future release but also assume that the new requirements are still tighter than the general requirement.  Naturally, there would be a motivation to introduce a new relaxed NS value. However, the mandatory nature of current NS values makes it impossible to support such requirement relaxations in a backward compatible way. If a new NS value that legacy UEs can not decode is introduced, then all legacy UEs will not be able to operate. If optional NS values are allowed in the future, the network could advertise the old NS value as mandatory and the new NS value (associated with relaxed requirements) as optional. With this, the UEs that support the new NS value can take advantage of the relaxed requirements while legacy UEs can still operate. Such mechanism provides flexibility and can improve the system performance in a backward compatible way.
Also, different networks in different geographical areas might have different requirements so there might be a need to support a different NS values in different regions. Some frequency bands in certain areas could have tighter spectrum emission mask requirements but could still allow some UEs that do not support them to operate. This would be possible as long as the number of UEs that do not support the tighter additional requirements is small (e.g. roaming).  A mechanism with optional NS values could be useful to support this scenario without imposing tighter requirements on all the UEs. Of course, in this case, the requirement has to be structured such that the non-roaming UEs do comply with the tighter requirements; however, the need for UEs supporting multiple NS values in the same band is reduced. Supporting multiple spectrum emission masks can generate an increase in implementation complexity. Defining all NS values as mandatory will impose this burden on all UEs. 
Another possible scenario is the need to support different requirements for the same band depending on the exact frequency allocation. Different operators may own spectrum in the same frequency band, but can have different adjacent systems with different requirements. An optional NS can be defined only for parts of the band and UEs camping on that network would have to comply with it. 
Current 3GPP specs do not support the introduction of such optional NS values and do not define any signalling method to convey optional NS values. This can lead to backward compatibility problems in the future. 
3
Conclusion
In this contribution, we presented the introduction of optional NS values and shown to support them in future releases. Their introduction could solve future backwards compatibility issues, improve network management flexibility and lower the complexity of UE implementations. We recommend that RAN4 considers the introduction of optional NS and sends a liaison statement to RAN2 asking to define the signalling framework to support them.
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