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1 Introduction
In this contribution we outline the requirements we see necessary for enabling NSA operation 3 operation in 36.133.
2 Discussion

There are two main areas that need to be supported with RRM requirements in 36.133 to enable NSA RRM. Option 3, where NSA operation with LTE as the PCell is considered.

· Measurements of the NR carrier(s) so that the PSCell may be detected and configured

· Definition of a suitable gap pattern (unless existing measurement gap patterns may be reused for NR measurements)

· NR cell identification requirements in gaps

· Possible relaxations to LTE intrafrequency measurements due to the NR measurement gaps

· NR measurement period

· NR measurement accuracies, If the requirements are the same as for eg NR inter-frequency measurements then this may be a section which refers to 38.133

· Interruptions of the LTE PCell/SCell(s) due to NR operations in scenarios such as

· PSCell Configuration/deconfiguration
· SCell Activation/deactivation

· Deactivated SCell measurements

· NR interfrequency measurements (once configured)

· The exact interruption scenarios are FFS

In addition, NR PSCell failure needs to be reported to the LTE network since the NR connection has been lost. However, we anticipate that this is mostly a signalling issue, and the requirements for detecting RLF will be included in 38.133 also covering NSA operation.

We anticipate that much of the work on measurements of NR carrier(s) can be reused from NR specifications (eg interfrequency requirements) and so we would recommend progressing firstly with the NR measurement requirements in 38.133. However, in parallel RAN4 needs to discuss in detail how the interRAT measurement gap pattern works, eg whether measurements can be made with the same gap pattern as is currently used in LTE (6ms or short MGL) or whether a new gap pattern is introduced with a dedicated purpose of NR measurement.

Interruption requirements should also be discussed in detail. We provide a separate contribution on UE architecture and interruptions, in short it may be that mm wave RF has a separate IC implementation from LTE RF and hence the interruptions from mm wave NR operations to LTE could be limited. Obviously this is speculative at this point and further input is needed on the likely impact of interruptions. For sub6GHz frequency ranges, NR RF architectures may be quite similar to LTE RF architectures and we could then assume that the existing LTE dual connectivity requirements concerning PS Cell operation would form a good starting point for the case where there is an NR PSCell.

In summary then, we propose that the work on requirements for 36.133 to enable NSA option 3 could proceed as follows

Proposal 1 : RAN4 progresses with NR interfrequency measurement requirements on the basis that they can mostly be reused as interRAT requirements in 36.133

Proposal 2 : RAN4 discusses details of interRAT measurement gaps to understand eg if NR measurement objects can be measured using the existing gap framework (shared gap between RATs), or if new gap patterns with a dedicated purpose for NR measurements is needed.
Proposal 3 : NR/LTE interRAT architecture is discussed from an interruption perspective to derive the interruption requirements for NR PSCell/SCell operations

3 Conclusions

In this contribution we discuss NR requirements which need to be specified in 36.133 to enable NSA option 3 operation. The following requirements are likely to need to be specified:
· Measurements of the NR carrier(s) so that the PSCell may be detected and configured

· Definition of a suitable gap pattern (unless existing measurement gap patterns may be reused for NR measurements)

· NR cell identification requirements in gaps

· Possible relaxations to LTE intrafrequency measurements due to the NR measurement gaps

· NR measurement period

· NR measurement accuracies, If the requirements are the same as for eg NR inter-frequency measurements then this may be a section which refers to 38.133

· Interruptions of the LTE PCell/SCell(s) due to NR operations in scenarios such as

· PSCell Configuration/deconfiguration

· SCell Activation/deactivation

· Deactivated SCell measurements

· NR interfrequency measurements (once configured)

· The exact interruption scenarios are FFS

To progress with the requirements we make the following proposals:

Proposal 1 : RAN4 progresses with NR interfrequency measurement requirements on the basis that they can mostly be reused as interRAT requirements in 36.133

Proposal 2 : RAN4 discusses details of interRAT measurement gaps to understand eg if NR measurement objects can be measured using the existing gap framework (shared gap between RATs), or if new gap patterns with a dedicated purpose for NR measurements is needed.

Proposal 3 : NR/LTE interRAT architecture is discussed from an interruption perspective to derive the interruption requirements for NR PSCell/SCell operations
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