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1 Introduction
This paper analyses the questions raised in the incoming RAN4 LS [3] on expected UE behavior for unknown NS values, and proposes a way forward.

2 Discussion
At RAN2#67, RAN2 discussed the UE behavior upon receiving a value of the additionalSpectrumEmission IE not supported by the UE. At that time, RAN2 came to the conclusion below.
=>  RAN4 should handle new emission mask requirements with the introduction of new frequency bands. Should sent an LS to RAN4 in R2-095212

The conclusion was conveyed to RAN4 in an outgoing LS [2], where RAN2 suggested that the most appropriate solution to handle future emission mask requirements was to introduce a new frequency band for a frequency band that overlaps with an existing frequency band. This way, legacy UEs consider the new band (with its associated emission requirement) an unsupported frequency band and will not consider it for cell (re-)selection. 
With the incoming RAN4 LS [3] to this meeting, there seems to be a need to address this topic again and not only solve the issue for already deployed UEs but provide a future-proof solution. In this document, we discuss first how to solve the problem in existing bands with deployed UEs (legacy issue), and second how to solve the problem in a future-proof way for new bands and/or UEs.
2.1 Existing bands with deployed UEs
Rel-8/9/10 RRC specifications define the AdditionalSpectrumEmission IE as an INTEGER with a value range from 1 to 32. The maximum value was chosen in order to accommodate not only already defined NS values in TS 36.101 [3] (Table 6.2.4-1), but also new NS values which might be defined in TS 36.101 in the future. The Rel 8/9/10 RRC specification does not explicitly specify the UE behavior for the NS values – there is only a reference to TS 36.101 for the UE requirements. However, TS 36.101 only specifies additional emission requirements for a subset of the defined NS values (up to today, NS values NS_01 to NS_10 are specified). For other NS values, nothing is specified in the table. This could imply that if a new NS value is added for an existing band for which UEs have already been designed/deployed, the legacy UEs would not understand the new additional emission requirements signalled by the network by means of the new NS value. This could imply that an A-MPR of 0 dB is used, as no other A-MPR is defined, or it could imply that the UE considers that the new NS value is not defined and bars the cell. It is simply not clear from the current specifications how the UE should act upon receiving an NS value that is not defined in TS 36.101. However, as the new NS value corresponds to a regulatory requirement, legacy UEs would violate regulatory requirements if they applied an A-MPR of 0 dB. To address this potential UE legacy issue of new emission requirements for deployed bands,  the new band number solution agreed at RAN2#67 seems to be the best way forward.
Proposal 1
Indicate to RAN4 that for existing bands where UEs have already been designed/deployed, definition of new band numbers can be considered to avoid potential legacy issues.
2.2 New bands and/or new UEs
Although the solution above could be used also in the future, for future legacy UEs, such a solution could easily lead to a possible band number explosion. Furthermore, since the AdditionalSpectrumEmission is a regulatory requirement, it would be desirable to have the UE behavior for undefined NS values clearly specified rather than potentially assuming a 0 dB A-MPR in the UE and avoiding the consequences by defining new band numbers. 

The AdditionalSpectrumEmission IE is signalled both in SIB2 and in the MobilityControlInfo IE. For not-yet-deployed UEs, a simple solution would be that the UE:

· considers the cell as barred when receiving an undefined NS value in SIB2, and 

· considers the target cell as barred and considers that it cannot comply with the configuration in the RRCConnectionReconfiguration including MobilityControlInfo, if the MobilityControlInfo contains an undefined NS value. Furthermore, since the UE considers it is not able to comply with the configuration, the UE performs the actions upon reconfiguration failure.
Based on the above, we believe a barring solution is preferable for not-yet-deployed UEs and bands.
Proposal 2
The UE shall consider the cell as barred when it receives an undefined NS value for that cell (in SIB2 or during handover).
Proposal 3
The UE shall consider that it cannot comply with the configuration and perform the actions of reconfiguration failure, if the AdditionalSpectrumEmission in the MobilityControlInfo received during handover includes an undefined NS value.
3 Conclusion

Based on the discussion above, we propose the following for existing bands:
Proposal 1
Indicate to RAN4 that for existing bands where UEs have already been designed/deployed, definition of new band numbers can be considered to avoid potential legacy issues.
For not-yet-deployed UEs and bands:
Proposal 2
The UE shall consider the cell as barred when it receives an undefined NS value for that cell (in SIB2 or during handover).
Proposal 3
The UE shall consider that it cannot comply with the configuration and perform the actions of reconfiguration failure, if the AdditionalSpectrumEmission in the MobilityControlInfo received during handover includes an undefined NS value.
Corresponding CRs to capture Proposals 2 and 3 in the RRC specification can be found in [5], [6] and [7].
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