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1 Introduction
A WI was approved in [1] on NR support for high speed train scenario. Currently, there are no RRM requirements specified for HST in NR which are to be introduced for Rel-16 NR.

In RAN4#92-bis, a WF on RRM was agreed in [6]. In addition, simulation assumptions for NR HST link-level RRM studies were agreed in [4] and [5] for cell identification and measurement accuracy, respectively.

2 Discussion
Prior to developing RRM requirements for NR HST, RAN4 needs to discuss and agree on the following basic aspects:
· Applicable frequency ranges and frequency bands,
· NR deployments supporting NR HST (e.g., which of SA NR, EN-DC, NE-DC, NR-DC, NR CA), and
· Basic NR configuration requirements or restrictions applicable for NR HST, 
which we further discuss in this contribution.
2.1 Applicable frequency ranges, channel bandwidth, and SCS
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. According to [1], the carrier frequency is up to 3.6GHz covering both TDD and FDD, which is a subrange in FR1. Hence RAN4 will need to specify the applicability correspondingly, namely that the RRM requirements for HST scenario apply for these agreed frequency ranges.
Furthermore, for SCS the following was agreed for BS demod [3]:

· 30kHz for 3.6GHz
· 15kHz
· 350km/h for 2.1GHz
· 500km/h FFS (NOTE: the agreed DM-RS pattern supports up to 1.9 GHz)
For UE demod, the following agreement on the channel bandwidth and SCS was made in RAN4#92-bis [2]:

· FDD: 10 MHz, SCS 15 kHz
· TDD: 40 MHz, SCS 30 kHz 
· Proposal 1: RAN4 specifies in TS 38.133 that the RRM requirements and test cases for HST scenario apply as follows:

·  with SCS 30 kHz for up to 3.6 GHz (including the range below 2.1 GHz), FDD and TDD

·  with SCS 15 kHz for up to 1.9 GHz, FDD (FFS whether the requirements apply for band n39 going across 1.9 GHz).
· Proposal 2: The following channel bandwidths and SCS are assumed for RRM requirements (where relevant) and test cases, the applicability can be captured in the applicability section of TS 38.133: 

·  FDD: 10 MHz, SCS 15 kHz
·  TDD: 40 MHz, SCS 30 kHz 
2.2 Configuration restrictions in HST requirements
Due to the nature of the HST scenario and the changing channel, it is justified to restrict the NR HST requirements applicability to a subset of NR configuration parameters, to ensure that the procedures (e.g., cell identification, measurements, RLM, etc.) do not take too long time and the necessary signals availability is not too sparse.
Identifying feasible NR configurations, incl. SMTC period, DRX length, and the number of DL beams, is a RAN4 task according to the agreed WF [6].
2.2.1 SMTC periodicity
Unlike in LTE, the signal availability for measurements in NR is already sparse. In LTE, PSS/SSS are transmitted every 5ms, and CRS also have very high availability, while in NR the UE may only assume that SSB is transmitted within SMTC, which has a configurable periodicity between 5 ms and 160 ms, with 20 ms being assumed by default for initial search. It can be envisioned further that the long SMTC periodicities are not suitable for HST, though it is important to ensure good mobility at least for more active UEs in the network, i.e., UEs in non-DRX and short DRX. This is aligned also with the agreed link-level simulation assumptions in [4] and [5].
· Proposal 3: The applicable signal periodicity in RRM requirements (e.g., cell identification period, measurement period, RLM evaluation period, etc.) for UE with HST channel conditions is as follows:

·  SMTC and SSB periodicity do not exceed 40 ms,

·  CSI-RS periodicity (e.g., for beam management and RLM, provided CSI-RS measurements are supported for HST in general) does not exceed 40 ms.

2.2.2 DRX cycle length

In LTE, HST scenario are supported for up to 1.28 seconds, since the high speed operation is not possible beyond this limit. The same restriction for the same reason is also proposed for NR.
· Proposal 4: DRX cycle length of 2.56 seconds is not supported for UE with HST channel conditions in RRC_IDLE and RRC_CONNECTED.
3 Summary

The following have been proposed and observed in this contribution:
· Proposal 1: RAN4 specifies in TS 38.133 that the RRM requirements and test cases for HST scenario apply as follows:

·  with SCS 30 kHz for up to 3.6 GHz (including the range below 2.1 GHz), FDD and TDD

· with SCS 15 kHz for up to 1.9 GHz, FDD (FFS whether the requirements apply for band n39 going across 1.9 GHz).
· Proposal 2: The following channel bandwidths and SCS are assumed for RRM requirements (where relevant) and test cases, the applicability can be captured in the applicability section of TS 38.133: 

·  FDD: 10 MHz, SCS 15 kHz
·  TDD: 40 MHz, SCS 30 kHz 
· Proposal 3: The applicable signal periodicity in RRM requirements (e.g., cell identification period, measurement period, RLM evaluation period, etc.) for UE with HST channel conditions is as follows:

·  SMTC and SSB periodicity do not exceed 40 ms,

·  CSI-RS periodicity (e.g., for beam management and RLM, provided CSI-RS measurements are supported for HST in general) does not exceed 40 ms.

· Proposal 4: DRX cycle length of 2.56 seconds is not supported for UE with HST channel conditions in RRC_IDLE and RRC_CONNECTED.
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