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1. Introduction

In previous meetings, how to capture the changing of regulatory requirements into NS value, i.e., modifying a NS value or adding a new NS value, and how to handle UE behavior for confused or unknown NS values were discussed[1-4].
According to the current requests due to regulatory requirements changed, it can be classified:
· Introducing a new channel bandwidth to an existing NS value.
· Changing the additional emission requirements or A-MPR requirements.
Currently, there is no behavior defined when a UE receives an unknown NS value, i.e, NS values introduced in later release, or when the UE receives an NS value that it understands but it is being used in a scenario (i.e. the band and bandwidth) where it is not expected. 
In this paper, the relevant UE’s behavior is analyzed when modifying or adding a new NS value for an existing band.
2. Discussion
2.1 Signalling a modifying NS value to legacy UE
If the NS value is modified due to introducing a new channel bandwidth, the legacy UE receives the modifying NS value it dose understand but it may be used in a scenario (i.e., new bandwidth) where it is not expected. The legacy UE may support the new bandwidth with general emission requirements, i.e, NS_01, but there is no behavior defined for the UE.
If the NS value is modified due to change the additional emission requirements or A-MPR requirements, the legacy UE receives the modifying NS value it just dose understand but it can’t follow the new additional emission requirements or A-MPR requirements. In this case, there is a risk that a regulatory requirement may not be met.

2.2 Signalling a new NS value to legacy UE
If a new NS value is added due to introducing a new channel bandwidth. The eNB only signal one NS value, because currently NS value is a 'per cell' value that is based on the operating band of the cell and the bandwidth of the cell. 

· The eNB just signal the new NS value, the legacy UE doesn’t understand.

· The eNB signals multiple NS values, i.e., the existing NS and new NS for the existing band. The new UE should follow the latest NS value, the legacy UE only can understand old NS value, but when it is being used in a unexpected scenario, the legacy UE could support the new bandwidth but it can’t follow the new additional spectrum emission requirements. Maybe it can follow the requirements of NS_01 but there is no behavior defined for the UE.
If a new NS value is added due to change the additional emission requirements or A-MPR requirements. 
· The eNB just signal the new NS value, the legacy UE doesn’t understand.

· The eNB signals multiple NS values, i.e., the existing NS and new NS for the existing band. The legacy UE only can understand old NS value, and follow the old requirement (there is a risk that a regulatory requirement may not be met). The new UE should follow new NS value.

2.3 Behaviours of UE and eNB

From above analysis, for introducing a new channel bandwidth, whether it is introduced by modifying or new definitions of NS value, the legacy UE doesn’t know its behavior when it is being used in a unexpected scenario. 
Adding a new NS value just for the new introducing channel bandwidth, 
· The eNB only signals the NS value which is relevant with the channel bandwidth, 

· The eNB signals the old NS value when the channel bandwidth is configured on the existing channel bandwidth, the new UE and legacy UE could follow the requirements; 
· The eNB signals the new NS value when the channel bandwidth is configured on the new channel bandwidth, the legacy UE can’t understand the NS value and should not transmit any signal.
Proposal1: for introducing a new channel bandwidth, it’s better to add a new NS value just for the new channel bandwidth, and the eNB only signals the NS value which is relevant with the channel bandwidth.

For changing the additional emission requirements or A-MPR requirements:

· Just modifying the NS value, there is a risk that a regulatory requirement may not be met. 
· Adding a new NS value, the behavior of legacy UE should be decided by the eNB. The eNB should compare the new NS value and existing NS value,

· The new emission requirement is relaxed, the eNB should signal multiple NS value, the legacy UE ignores the new NS value, and follows the emission requirement under old NS value, i.e., no risk to break the regulatory requirement but maybe with larger A-MPR. The new UE follows the new NS value.

· The new NS value is stringent than existing US value, the eNB just need signal the new NS value, the legacy UE doesn’t understand it and should not transmit any signal.
Proposal2: for changing the additional emission requirements or A-MPR requirements, it’s better to add a new NS value, and the eNB compare these NS values, then decide signals new NS value or multiple NS values.

In last meeting, for adding new NS value, the solution adopting FBI was proposed[5]. In this case, the legacy UE will don’t receive unknown NS value, it can simple connect the cell follow old NS value. But the risk that a regulatory requirement may not be met will not be resolved.
Adding a new NS value and defining the behavior of legacy UE does more make sense. In this way, how to define the legacy UE behavior shall involve RAN2, i.e., when the legacy UE is on idle mode, it can’t understand the NS value, it will can’t camp on the cell; when the legacy UE is on connected mode, it can’t understand the NS value, how to define UE behavior of not transmitting need further discussion by RAN2.
3. Conclusion

In this contribution, we discuss the legacy UE's behavior when introducing a modifying or new NS value and given follow proposals:
Proposal1: for introducing a new channel bandwidth, it’s better to add a new NS value just for the new channel bandwidth, and the eNB only signals the NS value which is relevant with the channel bandwidth.
Proposal2: for changing the additional emission requirements or A-MPR requirements, it’s better to add a new NS value, and the eNB compare these NS values, then decide signals new NS value or multiple NS values.
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