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1. Introduction

Recently, several NS value issues were discussed: 

· Adding 10, 15MHz channel bandwidth to NS_12 for Band 26.
· Adding 1.4, 3 MHz channel bandwidth to NS_13 for Band 26.
· Band 28 OOBE in 470-694MHz is changed to from -26.2dBm/6MHz  to -42dBm/8MHz for 10MHz channel bandwidth.
· Band 41 OOBE in 2500-2690MHz was changed [1].
Modifying NS value or adding a new NS value for an existing operating band was considered to address above issues.
These bands have already been completed and the UE had already been working in these operating bands, if NS value is modified or a new NS value was added for certain existing operating band, UE behavior when a UE receives a non-recognized NS value is not defined.
In this paper, the two aspects are discussed and relative proposals are presented: 

· Whether to modify a NS value or add a new NS value for an existing band?

· What is the UE’s behavior when it receives a unknown NS value?
2. Discussion
2.1 Modifying a NS value or adding a new NS value
As described in [2], there are some scenarios for NS value modified or added: 
Case1: Adding a new channel bandwidth in a later release: when the legacy UE receive the NS_x which is recognized but the channel bandwidth is not aligned with what that UE implemented, e.g., NS_12 is configured but system bandwidth is configured as 10MHz or 15 MHz bandwidth. 
Case2: Change the emission requirements of original NS_x in a later release: the legacy UE could comprehend the NS_x but it will not follow the new emission requirements, especially when the new emission requirements is tighten, the legacy UE follow the original NS_x will exceed the regulatory requirements.
Case3: Change A-MPR for existing band on the original NS_x in a later release: the legacy UE recognized the NS_x and identify the requirements, but it only follow the original A-MPR requirements, it may inadvertently exceed regulatory requirements. 
For Case 2 and Case 3, such a UE could not connect to this cell if UE cannot meet the regulatory requirements, and therefore must fall back to other modes of communications; i.e., 3G, 2G, or find a different band, if available.
For these cases, to keep the legacy UE follow the regulatory requirements and connect to the cell, simply modifying the existing NS value will cause regulatory issue, therefore, 
Proposal 1: Allow defining mandatory additional NS_y for an existing band due to adding a new channel bandwidth or changing the emission requirements or A-MPR for existing band.
2.2 UE behaviour

In above section, we proposed to introduce a new NS value for an existing band. When the new NS value is introduced, legacy UE behavior has to be defined to guarantee the legacy UE meet the regulatory requirements.  
In our understanding, a cell should transmit multiple NS values, i.e., legacy NS and new NS, and then the UE will signal the eNB which NS values are supported, it will be up to eNB implementation how to handle UEs based on the knowledge of which NS values are supported:
· If UE signals the eNB it does not support latest NS value and only support the original NS value, the cell need first check what is different between the latest NS value and the original NS value then the eNB signals the UE what it should do.
Case1: The new NS value is introduced for adding a new channel bandwidth, the eNB could allow the legacy UE to operate following the original NS value to connect the cell.
Case2: The new NS value is introduced for change the emission requirements of original definition NS_x in a later release. If the emission is relaxed then the cell could let the UE connect into the cell, if not, the cell need further decide let the legacy UE read NS_01 from the SIB or this UE is not allowed to connect to the cell.
Case3: The new NS value is introduced just for change the A-MPR value for the existing band. This case is similar with case2, if the new A-MPR is relaxed, the legacy UE could be allowed to connect the cell, if not this UE is not allowed to connect to the cell.
Case4: The new NS value is introduced just due to new requirements for an existing band. In general, this case does not exist indeed in current, due to Band 28 is still not yet deployed and specification of the NS_24 is still in progress.
· If UE signals the eNB it supports the latest NS value, then the cell can perform scheduling/handover without the restrictions mentioned above.
In this solution the operator can progressively make the impact to a band less by starting to mandate support for the additional NS value for more and more terminals in subsequent years.
Proposal 2: A cell transmits multiple NS values, and then the UE inform the eNB which NS value(s) is/are supported, it is up to eNB implement how to handle UEs based on the knowledge of which NS value(s) is/are supported.
3. Conclusion

In this contribution, we discuss the ability to introduce a new NS value to an existing band and a solution for UE's not capable of comprehending this new NS value as below proposals:
Proposal 1: Allow defining mandatory additional NS_y for an existing band due to adding a new channel bandwidth or changing the emission requirements or A-MPR for existing band.
Proposal 2: A cell transmits multiple NS values, and then the UE inform the eNB which NS value(s) is/are supported, it is up to eNB implement how to handle UEs based on the knowledge of which NS value(s) is/are supported.
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