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1 Introduction
In RAN #81, it was approved to discuss HST in TEI15 after December 2018 [3]. However, so far the discussions have been mainly focused on UE and BS demodulation performance requirements as well as on test cases for HST scenarios.
Further, in RAN4#90-bis, the following was agreed [4]:
Agreement: Decouple the discussion of demodulation requirements for high speed scenario from RRM requirements for high speed scenario.
· RRM shall be studied in the furture meetings.

In this contribution, we summarize our views on RRM requirements for HST in NR.
2 Discussion
Currently, there are no RRM requirements specified for HST in NR.
To support the basic HST functionality, at least the following needs to be clear in NR RRM specifications with regards to the HST support:
· In which NR release HST is supported
· Applicable frequency ranges and frequency bands

· NR deployments supporting NR HST (e.g., SA NR, EN-DC, NE-DC, NR-DC, or NR CA?)
· UE measurement capability

· Basic NR configuration requirements or restrictions applicable for NR HST

· RRM test cases for NR HST

2.1 RRM specification release supporting HST
The release for RRM supporting HST shall be aligned with the support for HST performance requirements. If HST performance requirements are supported from Rel-15 NR (which is the assumption in [1] and [2]), at least the minimum RRM requirements need also to be supported for HST in the same release.
· Proposal 1: Specify RRM requirements (new or existing) for HST in Rel-15, provided HST performance requirements are also specified in the same release;
· At least in TS 38.133 is impacted,
· TS 36.133 may be impacted in case HST is supported for EN-DC or NE-DC.
2.2 Applicable frequency ranges and frequency bands

RAN4 needs to clarify in RRM specifications for which frequency bands and frequency ranges the RRM requirements for HST are valid, since there are RRM requirements that are band-dependent, e.g., measurement accuracy requirements.
· Proposal 2: Add a note in the requirements applicability section clarifying the applicable bands and frequency ranges (e.g., all non-SDL and non-SUL frequency bands FR1).
2.3 NR deployments supporting HST

In the table bellow we summarize our view on the NR deployments supporting HST in Rel-15.
Given that CA support has some challenges with HST and considering the time constraints for Rel-15, it is proposed that NR CA is not supported with NR HST in Rel-15, which is, however, may be further discussed for Rel-16.

Inter-RAT HST requirements have not been defined in LTE, which makes it difficult to support EN-DC with HST. If no inter-RAT HST requirements are defined in NR as well, then supporting NE-DC with HST is also less justified. Furthermore, for these mixed LTE-NR deployments, more discussion is needed on what requirements would be applicable when the HST flag is provided via NR serving cell or LTE serving cell; therefore, considering the time line for Rel-15, EN-DC and NE-DC for HST could be excluded.
As of NR-DC, if HST requirements are limited to FR1, then the NR-DC operation with HST would be limited, since all currently agreed band combinations are for SCG in FR2. Therefore, RAN4 may consider not specifying any requirements applicable for NR-DC in Rel-15.
Table 1: HST support in different NR deployments in Rel-15
	
	SA NR
	NR CA
	EN-DC
	NE-DC
	NR-DC

	NR HST requirements
	Yes
	Not in Rel-15
	Not in Rel-15
	Not in Rel-15
	Option 1: Not in Rel-15.

Option 2: Yes, NR HST requirements apply in FR1 (MCG), and non-HST requirements apply in FR2 (SCG).


· Proposal 3: Rel-15 NR RRM requirements for HST are specified (new or existing) for NR deployments according to Table 1, i.e., for SA NR only without CA and without inter-RAT.
2.4 UE measurement capability and RRM requirements
Since there is no HST flag in NR Rel-15, it may be difficult for the UE to differentiate between the HST and non-HST propagation environments, hence the same UE measurement capability is proposed also for HST, namely:
· Proposal 4: UE measurement capability for HST is the same as for general Rel-15 NR UE, including:

·  the number of frequency layers,
·  reporting criteria,
·  the number of measured cells and beams.

Similarly, as a general approach to defining RRM requirements for HST should be that the existing requirements apply whenever possible, while the set of configurations may be restricted to align with the HST scenario. For example, SSB availability should not be too sparse for HST.
· Proposal 5: Clarify all requirements sections applicable for HST in the requirements applicability section (section 3.6); further requirements details for HST, including configuration restrictions, can be captured in the relevant sections.
· Proposal 6: Existing cell reselection, cell identification, and measurement requirements can apply also for UE configured with HST measurements, under additional conditions, e.g.,

· SMTC and SSB periodicity do not exceed 20 ms,

· CSI-RS periodicity (for beam management and RLM) does not exceed 20 ms.

· Proposal 7: The existing Rel-15 NR measurement accuracy requirements apply also for HST propagation conditions.

2.5 RRM test cases for NR HST

Depending on the agreements, RAN4 may or may not need to specify RRM test cases for NR HST.

· Proposal 8: No RRM test cases will be specified for NR HST in Rel-15.

3 Summary

The following have been proposed and observed in this contribution:
· Proposal 1: Specify RRM requirements (new or existing) for HST in Rel-15, provided HST performance requirements are also specified in the same release;

· At least in TS 38.133 is impacted,

· TS 36.133 may be impacted in case HST is supported for EN-DC or NE-DC.
· Proposal 2: Add a note in the requirements applicability section clarifying the applicable bands and frequency ranges (e.g., all non-SDL and non-SUL frequency bands FR1).

· Proposal 3: Rel-15 NR RRM requirements for HST are specified (new or existing) for NR deployments according to Table 1, i.e., for SA NR only without CA and without inter-RAT.

· Proposal 4: UE measurement capability for HST is the same as for general Rel-15 NR UE, including:

·  the number of frequency layers,

·  reporting criteria,
·  the number of measured cells and beams.

· Proposal 5: Clarify all requirements sections applicable for HST in the requirements applicability section (section 3.6); further requirements details for HST, including configuration restrictions, can be captured in the relevant sections.
· Proposal 6: Existing cell reselection, cell identification, and measurement requirements can apply also for UE configured with HST measurements, under additional conditions, e.g.,

· SMTC and SSB periodicity do not exceed 20 ms,

· CSI-RS periodicity (for beam management and RLM) does not exceed 20 ms.

· Proposal 7: The existing Rel-15 NR measurement accuracy requirements apply also for HST propagation conditions.

· Proposal 8: No RRM test cases will be specified for NR HST in Rel-15.

Based on the proposals above, a WF and a draft CR are provided in [1] and [2], respectively.
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