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1 Introduction
In last RAN4 meeting, additional NS value has been discussed [1]. In this paper, we would like to further discuss the applicable scenarios and interpret the UE behaviour regarding the extra NS value to progress the work. 
2 Discussion 
Applicable Scenarios

In RAN4 discussion, especially for band 26[2], it has been observed that, for certain region, loser emission requirement can be accepted comparing with current NS. The following co-existence scenario in [2] is given as an example. 
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However, A-MPR required by existing NS value could not be accepted if UL coverage is considered. Especially, if such above loser requirement is introduced later than the time when band specific NS value is defined, the legacy UE which cannot recognize the new NS value will lost its access capability to the cells who broadcasts the new NS value even it could meet the regional regulatory requirement.  We understand such above particular scenarios has been addressed in band 26 ad-hoc. However, eventually, such loser regulatory requirement could be also raised up in future. 
Also, along with the tighten RF requirement such as LO leakage and IQ image in future release [3], A-MPR for certain NS value could be reduced even though the spurious emission requirement remains same. As observed in the band 26 AH meeting, tightened LO leakage and IQ image have contributed to the less A-MPR for certain emission requirement target. Operator would like to indicate the NS value complying with less A-MPR to meet the same emission requirement. However, from UE side, legacy UE could not met the emission requirement without A-MPR assistance. In order to allow the legacy UE to access the cell, cell has to broadcast the NS with larger A-MPR. Therefore, later release UE cannot be specified to use less A-MPR to enlarge the UL coverage by taking advantage of tightened RF requirement. 
In above scenarios, since NS value could not be added after band WI is closed, in order to use the new emission and/or power reduction requirement, new band WI should be created with the only change in NS specified requirement, which is certainly not expected from WG working load point of view. 

In order to address the above scenario, as proposed in [1] a cell could broadcast extra NS value on top of legacy NS value. Such enhanced NS value would allow an operator in above scenarios to mandating its later introduced UE to follow this enhanced NS value which is designed with loser emission requirement and/or less power reduction requirement. For roaming legacy UE, who can only recognize the legacy NS value, will also have the access capability to the cells with compromising UL transmission power. Therefore, 
Proposal 1: Allow a cell to transmit, in addition to one NS value from the NS value-range defined at band creation time, extra additional NS values
UE behavior 

In previous meetings, it has been recognized that UE behavior should be further study before concluding to introduce the additional NS mechanism. In our understanding, the following high-lighted signaling could be referred as an example. 
SystemInformationBlockType2 ::=    SEQUENCE {

  ac-BarringInfo                   SEQUENCE {

      ac-BarringForEmergency               BOOLEAN,

      ac-BarringForMO-Signalling           AC-BarringConfig             OPTIONAL,  -- Need OP

      ac-BarringForMO-Data             AC-BarringConfig             OPTIONAL   -- Need OP

  }                                                                 OPTIONAL,  -- Need OP

  radioResourceConfigCommon        RadioResourceConfigCommonSIB,

  ue-TimersAndConstants            UE-TimersAndConstants,

  freqInfo                         SEQUENCE {

      ul-CarrierFreq                   ARFCN-ValueEUTRA             OPTIONAL,  -- Need OP

      ul-Bandwidth                     ENUMERATED {n6, n15, n25, n50, n75, n100}

                                                                    OPTIONAL,  -- Need OP

      additionalSpectrumEmission           AdditionalSpectrumEmission

  },

  mbsfn-SubframeConfigList         MBSFN-SubframeConfigList         OPTIONAL, -- Need OR
  timeAlignmentTimerCommon         TimeAlignmentTimer,

  ...,

  lateNonCriticalExtension     OCTET STRING                     OPTIONAL,  -- Need OP

  [[  ssac-BarringForMMTEL-Voice-r9    AC-BarringConfig             OPTIONAL,  -- Need OP

      ssac-BarringForMMTEL-Video-r9    AC-BarringConfig             OPTIONAL   -- Need OP

  ]],

  [[  ac-BarringForCSFB-r10            AC-BarringConfig          OPTIONAL   -- Need OP

  ]],

  [[  additionalSpectrumEmission2-r11      AdditionalSpectrumEmission   OPTIONAL   -- Need OP
  ]]
For legacy UE, since only legacy NS value could be recognized, legacy UE will follow the emission and power reduction requirement which was introduced by the band creation time frame.  New emission and power reduction requirement for certain band could be also introduced after the band is created. For the UE could recognize both NS values, in order to take advantage of the less power reduction due to tighten RF requirement and/or looser emission requirement, these UEs are specified to follow the extra NS value.  
Proposal 2:  For the case the UE supports more than one of the additional NS values, UE is specified to follow the extra NS value. 
We also recognize that the number of extra NS value should be defined by RAN4. In current NS value discussion for band 26, we observe the necessity of introducing one extra NS value. We would like to further discuss the number of extra additional NS value within group. 

Suggestion: Further discussion on the number of extra NS value supported. One extra NS value is suggested based on current multiple NS value scenario.
Also, we would like to highlight that the proposals are expected to resolve the unnecessary band definition which only extra additional emission requirement comparing with existing band will be addressed for the standardization work. In that manner, network operator could focus on the appropriated emission requirement signalling to support new regulatory requirement and global operating. 

3 Conclusion
In this paper, we further identify the situations of introducing multiple additional emission requirements for one cell. Based on the situations, enhancement of additional emission requirement handling has been proposed as the followings to support evolution of additional emission requirement as well as global LTE operating.

Proposal 1: Allow a cell to transmit, in addition to one NS value from the NS value-range defined at band creation time, extra additional NS values
In order to implement the proposed enhanced NS value, UE behaviour is also proposed as
Proposal 2:  For the case the UE supports more than one of the additional NS values, UE is specified to follow the extra NS value. 

The number of extra NS value UE should support is suggested to be further discussed within RAN4 group:

Suggestion: Further discussion on the number of extra NS value supported. One extra NS value is suggested based on current multiple NS value scenarios.
If such above proposals are acceptable by RAN4 group, we would like to suggest sending LS to RAN2 like [3] to conclude the potential issue caused by lack of enhancement of NS value. 
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