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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. In the way forward in RAN4#83[1], it was simply agreed that 
· Further analysis is needed on the changes for 36.133 to support interRAT operation
2 Discussion

There are two main areas that should 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 should be reported to the LTE network when 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 must discuss in detail how the interRAT measurement gap pattern works. RAN1 has agreed

· The transmission of SS blocks within SS burst set is confined to a 5 ms window regardless of SS burst set periodicity
Since existing LTE measurement gaps have 5ms of useful measurement duration (assuming 0.5ms + 0.5ms for switching), it follows that MGL=6ms is likely to be useful for SS burst set measurements. Possible burst set periodicities (under discussion in RAN4) are 5ms,10ms, 20ms, 40ms, 80ms and 160ms. For the shorter periodicities such as 5ms, 10ms or 20ms, the SS burst set is transmitted more frequently than the existing LTE measurement gap periodicity (MGRP). Since LTE PSS/SSS is alao transmitted with higher periodicity (5ms) than the shortest measurement gap periodicity (40ms), we do not anticipate this to be an issue. While it would be possible to improve performance with shorter MGRP in these cases, it does not seem that this would be motivated considering that the UE already has an LTE connection when it is performing measurements and is searching for NR coverage to provide dual connectivity with enhanced data rate which is not time critical to maintain the connection. On the other hand, the impact to the LTE serving cell with MGRP=10ms or 20ms would be very high (6/10=60% and 6/20=30%, with further impact due to HARQ feedback delays). For SS burst periodicity =160ms (if this is agreed by RAN4), an MRGP=80ms gap pattern would imply unused gaps if only one NR frequency layer was configured. This is a similar situation to DRS with a DMTC periodicity of 160ms and MGRP=80ms. If other measurements such as another NR layer with an 80ms time offset, or LTE interfrequency measurements are configured, the spare gaps would not be wasted.

Observation 1: Based on RAN1 agreement that the transmission of SS blocks within SS burst set is confined to a 5 ms window, the existing 6ms measurement gaps in LTE appear useful for NR measurements.
We also consider that in many cases, 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, and LTE gaps may not be needed for mm-wave NR measurements. For sub6GHz frequency ranges, NR RF architectures may be quite like LTE RF architectures and we could then assume that the existing LTE dual connectivity requirements concerning gaps and interruption would form a good starting point for the case where there is an NR PSCell.

Observation 2: In many cases gaps to LTE may not be necessary to make mm-wave NR measurements. For sub6, the LTE dual connectivity framework on gaps and interruptions may provide a good starting point for LTE-NR dual connectivity. 
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 requirement6s 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 a gap and interruption perspective to derive the interruption requirements for NR PSCell/SCell operations

Proposal 4: Both SS and CSI-RS based measurements of NR should be defined in 36.133 to allow configuration of a PSCell for NSA operation.

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 requirement6s 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 e.g. 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 a gap and interruption perspective to derive the interruption requirements for NR PSCell/SCell operations

Proposal 4: Both SS and CSI-RS based measurements of NR should be defined in 36.133 to allow configuration of a PSCell for NSA operation.
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