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Introduction
We begin by reviewing the capabilities and configurations available under the release 14 work item
The following capabilities are specified in TS36.306
[bookmark: _Toc5986793]4.3.33.1	measurementEnhancements-r14
This field defines whether UE supports measurement enhancements in high speed scenario as specified in TS 36.133 [16].
[bookmark: _Toc5986794]4.3.33.2	demodulationEnhancements-r14
This field defines whether the UE supports advanced receiver in SFN scenario as specified in TS 36.101 [6].
[bookmark: _Toc5986795]4.3.33.3	prach-Enhancements-r14
This field defines whether the UE supports random access preambles generated from restricted set type B in high speed scenario as specified in TS 36.211 [17].
measurementEnhancements-r14 is the only capability relevant for RRM aspects.
Similarly, there is a single configuration flag highSpeedEnhancedMeasFlag which enables all release RRM 14 enhancements for UE speed up to 350 km/h including
· Enhanced idle requirements for Tdetect,EUTRAN_Intra, Tmeasure,EUTRAN_Intra and Tevaluate, E-UTRAN_intra
· Enhanced cDRX requirements for Tidentify_intra and Tmeasure_intra
· Accuracy requirements for EVA875 and HST875 are supported
Discussion
The conclusion on UE configuration and capabilities depends on the sub-features introduced for the work item. In general, these can be considered as
Package A : Idle mode and cDRX non CA based enhancements to enable operation at UE speeds up to 350km/h; this is already the release 14 capability and configuration flag
Package B : SCell cDRX enhancements to enable UE CA operation at speeds up to 350km/h; this will be introduced in release 16 according to the WID which has an objective At least, extend Rel-14 RRM/demodulation enhancement to CA case
Package C : Any further enhancements to SCell cDRX requirements to enable UE CA operation at speeds up to 500km/h; this is not strictly an objective of the WID but could be considered under the basis that package B covers “at least extension of release 14 RRM requirements”
Package D : Any enhancement to non-CA operation to allow operation at target speeds above 350km/h and up to 500km/h

Package A is already part of release 14. For the other packages, a summary of our views is

In companion contributions, we provide detailed analysis of the necessary requirements. In summary, our views are
· Package A : The capability and configuration from release 14 can mostly support non CA operation at even higher speeds than 350km/h in RRC connected state but does not offer sufficient performance in idle mode due to the shortest possible Tdectect,intra of 3.2s
· Package B : Applying release 14 enhancements to SCells. In addition, deactivated SCell measurement requirements need to be updated to support UE target speed up to 350 km/h
· Package C : Our view is that applying release 14 enhancements to SCells is also sufficient to enable UE target speed up to 500 km/h. Hence, according to our proposals, package C does not contain any additional enhancement compared to package B
· Package D : Our view is that idle mode requirements need to be enhanced to support operation up to 500km/h, and larger Tq needs to be specified (already agreed in R4-19.

Based on this, we propose the following additional configuration flags and UE capabilities for release 16 (exact naming should be left for RAN2)
SCellmeasurementEnhancements-r16 : This capability indicates that UE has capability to support Scell enhancements in cDRX and for deactivated SCells (i.e. package B and C),
[bookmark: _Hlk6420787]additionalHighSpeedlMeasurementEnhancement-r16 : This capability indicates that UE has capability to support non CA enhancements supporting higher speed than release 14 e.g. 500km.h (i.e. package D)

Similarly, it would appear beneficial to specify two configuration flags
SCellhighSpeedEnhancedMeasFlag-r16 : Enables support for Scell high speed enhancements in cDRX and for deactivated SCells
addionalHighSpeedEnhancedMeasFlag-r16 : Enables support for non-CA enhancements to support higher speed operation than release 14

Proposal 1 : Two additional capabilities and configuration flags are added in release 16 to
· Indicate and enable support for Scell enhancements in cDRX and for deactivated SCells
· Indicate and enable support for non-CA enhancements supporting higher UE speed 
 Alternatively, independent capability and configuration could be considered for the two proposed sub-features of package D (idle mode measurements and larger Tq).
However, it must be emphasised that proposal 1 is based on our analysis of the content of package B, C and D. If the technical content is changes, the suitable capability and configuration flags may also change.
Observation 1: Proposal 1 is dependent on Ericsson views of the added HST requirements in release 16; If the technical content is changes, the suitable capability and configuration flags may also change.

Combinations of features
Under proposal 1, the first enhancement for SCells can be used at 350km/h so it makes sense to enable rel14 enhancements for the PCell and additionally to enable high speed support for the SCell. 
Proposal 2 : Capabilities and configuration support for Scell enhancements in cDRX and for deactivated SCells can be used with release 14 PCell capabilities
The 2nd enhancement  is for even higher speed, so it should be enabled instead of the release 14 enhancement package(A) in case the speed is above 350km/h. Configuring both simultaneously would be an error case. 
Proposal 3 : Configuration support for even higher speed enhancements for PCell in cDRX cannot be used with release 14 PCell capabilities
Then the SCell flag may be used with even higher speed PCell operation (in which case SCells should also meet suitable requirements).
Proposal 4 : Capabilities and configuration support for Scell enhancements in cDRX and for deactivated SCells can be used simultaneously with release 16 PCell configuration
So then the SCell feature could be turned on if wanted as long as one of the PCell high speed RRM features (r14 or r16) is used.
Then similar analysis for the capabilities, i.e. it wouldn’t be valid to support SCell enhancements and not support at least one of release 14 or release 16 PCell high speed enhancements.

Conclusions
In this contribution we discuss further high speed enhancement capabilities and configuration flags. Based on the analysis we propose:
Proposal 1 : Two additional capabilities and configuration flags are added in release 16 to
· Indicate and enable support for Scell enhancements in cDRX and for deactivated SCells
· Indicate and enable support for non-CA enhancements supporting higher UE speed 
Alternatively, independent capability and configuration could be considered for the two proposed sub-features of package D (idle mode measurements and larger Tq) i.e. 3 capabilities and corresponding configuration flags could be considered.
Observation 1: Proposal 1 is dependent on Ericsson views of the added HST requirements in release 16; If the technical content is changes, the suitable capability and configuration flags may also change.
Proposal 2 : Capabilities and configuration support for Scell enhancements in cDRX and for deactivated SCells can be used with release 14 PCell capabilities
Proposal 3 : Configuration support for even higher speed enhancements for PCell in cDRX cannot be used with release 14 PCell configuration
Proposal 4 : Capabilities and configuration support for Scell enhancements in cDRX and for deactivated SCells can be used simultaneously with release 16 PCell configuration
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