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1 Introduction
Reporting of NS values has been discussed in last RAN4 meeting [1] and WF [2] was discussed, however, not agreed. Some issues were brought up but no conclusions.
By looking into the papers in last meeting, it seems the reasons of asking UE to report the NS values are discussed in [1] mainly the scenarios are as following:

· New NS signalling might be introduced into spec due to some new emission limitation scenarios defined. 

· This newly introduced NS signalling if be added to the legacy bands, then it may cause legacy UEs confront with RRCReconfiguration failure in SA HO or in EN-DC Scell addition.

· Or new band could be introduced for this newly introduced NS signalling to avoid above RRCReconfiguration failure, but needs more efforts.

· Proposed solution in [1] is asking UE to report the supported NS values to let NW know about whether this newly introduced NS values is supported or not.

After the discussions in last meeting, it can be seen that there still have different understanding on whether the scenario is valid, whether the solution is effective, whether UE needs to support all the NS requirements, etc. Below, we are trying to dig into these aspects.

2 Discussion
2.1 NS requirements
Currently, there are NS values defined in the spec for certain scenarios and UE is asked to tighten its emissions if it access to the cell. If this NS requirement is not met, UE shall consider this cell as bared [1]. To keep UE not violating regulation requirements is the most important meaning of defining NS values in the spec.

Observation 1:    The most important meaning of defining NS values in the spec is to keep UE not violating regulation requirements.
Observation 2:    UE is not allowed to access a cell if it does not support the NS values broadcasted.
It is clear that all the NS requirements shall be met if UE want to access this NW/cell, but on the other hand it seems if UE does not access this NW/cell, the regulation requirements is not violated. And this can be guaranteed by current spec, i.e. if not support the NS value the cell is considered bared. This leads to one of the possibility that UE may not support some of the NS values.

· For example, in n1, the NS_100, NS_05, NS_05U are defined. UE1 can choose to support all NS values, so it can works in all the NWs, this is good. UE2 choose to not support NS_100, then it can only works in the areas where NS_100 is not broadcasted (UTRA NW not exists in this area). Performance maybe not good for UE2 especially in roaming cases, but no regulation issues.

Observation 3:   From practical perspective, there is possibility that UE does not support some of the NS values while not violating regulatory requirements.
If we further looking into the spec definitions, the information in 38101 specs are as below which was also referred in last meeting discussions to justify that all the NS values are mandatory to be met by all UEs. 
However, it is still not clear. It says “for specific scenarios…UE is mandated to meet the additional requirements”, does that mean only when UE is working in this specific scenario that it shall meet the additional requirements or no matter this specific scenario exists or not UE shall meet the additional requirements? Maybe people have different understanding from different angles. But actually no matter for the former or latter interpretation no regulation problem is expected.
	4.2
Applicability of minimum requirements

a)
In this specification the Minimum Requirements are specified as general requirements and additional requirements. Where the Requirement is specified as a general requirement, the requirement is mandated to be met in all scenarios

b)
For specific scenarios for which an additional requirement is specified, in addition to meeting the general requirement, the UE is mandated to meet the additional requirements.
c)
The spurious emissions power requirements are for the long-term average of the power. For the purpose of reducing measurement uncertainty it is acceptable to average the measured power over a period of time sufficient to reduce the uncertainty due to the statistical nature of the signal

d)
All the requirements for intra-band contiguous and non-contiguous CA apply under the assumption of the same slot format indicated by UL-DL-configuratin-common in the PCell and SCells for NR SA.


Observation 4:     No solid conclusion can be drawn from current RAN4 spec on whether UE shall meet the additional requirements no matter the additional scenarios exists or not in certain region.

If we further look into RAN5 conformance testing which is also quoted in last meeting. It is found that UE shall meet all the NS values in one band if it wants to pass the conformance test. But it should be noted that RAN5 responsibility is defining test cases according to core requirements rather than defining requirements.
Observation 5:     UE shall meet all the NS requirements of certain band if this band is declared RAN5 conformance specification compliant.

Observation 6:    It is RAN4 responsible rather than RAN5 in making decision on which requirement is optional and mandatory.
Based on above study it seems that even UE does not support certain NS value, the regulation requirement is not been violated thanks to the NR cell is considered bared. And RAN4 spec needs further clarification on whether this kind of UE is allowed or not. However, according to current RAN5 test case design, all NS values need to be met since TE cannot distinguish UEs support or not support certain NS value.

RAN4 needs to further discuss and get common understanding on the usage of NS values and requirements. RAN4 specification shall be crystal clear to avoid of such different understandings.
Proposal 1:     RAN4 clarify the usage of NS values and requirements in the specification to avoid different understandings.

2.2 NS reporting
During the discussion, the approach of introducing new NS value in LTE was referred, i.e. new band has to be introduced for this new NS value to solve the problem of legacy UEs do not recognize this new NS value and this scenario should be avoided in LTE.

For NR, it seems this situation does not happen anymore, because the behaviour of UE is defined when unknown NS is broadcasted in the cell, i.e. UE consider this cell is bared. Thus, new NS values can be introduced in the legacy NR bands.

Observation 7:     New NS values can be introduced in the NR legacy bands thanks to the defined UE behavior when unknown NS is received.

The potential issue of introducing the new NS value to legacy NR bands might be NW does not know whether UE supports this new NS value or not. And further the RRCreconfiguration failure might happen then RRC connection re-establishment procedure needs to be followed. Performance might be impacted when this happens, however, changing of Rel-15 sepc for this issue is not encouraged, since this is not such a critical issue for Rel-15 system.
Observation 8:    No critical issue is observed due to BS does not know NS values UE supported, normal RRC connection re-establishment procedure can be followed.
Proposal 2:            No change to Rel-15 spec for RRCreconfiguration failure caused by not supporting certain NS value.
For Rel-16 or future releases, the solutions for this RRCreconfiguration failure can be studied. And asking UE to report the supported NS values could be one of the approaches, however, considering this issue only happens when new NS value is introduced and only happens in very small number of networks, asking all UEs to report all the supported NS values per band could be a waste of radio resource and most of the time the reported NS values are meaningless if no new NS values added to the legacy band.

Observation 9:         Asking all UEs to report all the supported NS values per band is not efficient especially considering this issue only happens when new NS value is introduced and only happens in very small number of networks.

Instead some other alternative approaches which can also serve the same purpose but be more efficient should be considered. Some examples are as below:

· asking UE report the supported 38.101 specification version if all the NS values are determined mandatory support

· or introducing new RRCreconfiguration failure cause in ReestablishmentCause to make BS aware of this failure reason then issue can be avoided for this specific UE
Similar more simple approaches should be considered in Rel-16 or even Rel-17 to avoid massive UEs reporting large number of capabilities which actually are never been used at most of the times in most of the operator networks.
Proposal 3:           Considering more simple and efficient approaches in Rel-16, such as UE report the supported 38.101 specification versions or introduce new RRCreconfiguration failure causes, rather than asking UEs to report all supported NS values.

3 Conclusion
NS requirements
Observation 1:    The most important meaning of defining NS values in the spec is to keep UE not violating regulation requirements.
Observation 2:    UE is not allowed to access a cell if it does not support the NS values broadcasted.
Observation 3:   From practical perspective, there is possibility that UE does not support some of the NS values while not violating regulatory requirements.
Observation 4:   No solid conclusion can be drawn from current RAN4 spec on whether UE shall meet the additional requirements no matter the additional scenarios exists or not in certain region.

Observation 5:   UE shall meet all the NS requirements of certain band if this band is declared RAN5 conformance specification compliant.

Observation 6:    It is RAN4 responsible rather than RAN5 in making decision on which requirement is optional and mandatory.

Proposal 1:        RAN4 clarify the usage of NS values and requirements in the specification to avoid different understandings.

NS reporting

Observation 7:    New NS values can be introduced in the NR legacy bands thanks to the defined UE behavior when unknown NS is received.

Observation 8:   No critical issue is observed due to BS does not know NS values UE supported, normal RRC connection re-establishment procedure can be followed.
Proposal 2:       No change to Rel-15 spec for RRCreconfiguration failure caused by not supporting certain NS value.

Observation 9:     Asking all UEs to report all the supported NS values per band is not efficient especially considering this issue only happens when new NS value is introduced and only happens in very small number of networks.

Proposal 3:           Considering more simple and efficient approaches in Rel-16, such as report the UE supported 38.101 specification versions or introduce new RRCreconfiguration failure causes, rather than asking UEs to report all supported NS values.
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