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1. Introduction
Core part of R16 NR support for high speed train scenario has been completed. However, we found some ambiguity on intra-frequency measurement requirement. In this contribution, we will elaborate the issue and propose some candidate solution to address it.
2. Discussion
During core part design, RRM requirements for high speed scenario in connected state were introduced in intra-frequency RRM requirements, including cell identification, time index detection and measurement requirements. The enhanced requirements cover both intra-frequency measurement with and without measurement gap.
For intra-frequency measurement with gap, enhanced requirements are specified in TS38.133 clause 9.6.2.
Table 9.2.6.2-1: Time period for PSS/SSS detection (FR1)
	DRX cycle
	TPSS/SSS_sync_intra

	No DRX
	max(600ms, 5 x max(MGRP, SMTC period)) x CSSFintra

	DRX cycle≤ 320ms
	max(600ms, ceil(M2Note 1x 5) x max(MGRP, SMTC period,DRX cycle)) x CSSFintra

	DRX cycle>320ms
	5 x max(MGRP, DRX cycle) x CSSFintra

	NOTE 1:	When RRM enhancement for high speed is not configured, M2 = 1.5; When RRM enhancement for high speed is configured, M2 = 1.5 if SMTC periodicity > 40 ms, otherwise M2=1.


Table 9.2.6.2-3: Time period for time index detection (Frequency range FR1)
	DRX cycle
	TSSB_time_index_intra

	No DRX
	max(120ms, 3 x max(MGRP, SMTC period)) x CSSFintra

	DRX cycle≤ 320ms
	max(120ms, ceil(M2Note 1x 3) x max(MGRP, SMTC period,DRX cycle) x CSSFintra)

	DRX cycle>320ms
	3 x max(MGRP, DRX cycle) x CSSFintra

	NOTE 1:	When RRM enhancement for high speed is not configured, M2 = 1.5; When RRM enhancement for high speed is configured, M2 = 1.5 if SMTC periodicity > 40 ms, otherwise M2=1.


Table 9.2.6.3-3: Measurement period When RRM enhancement for high speed is configured (Frequency Range FR1)
	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	max(200ms, 5 x max(MGRP, SMTC period)) Note 1

	DRX cycle≤ 160ms
	max(200ms, ceil(M2Note 2 x 5) x max(MGRP, SMTC period,DRX cycle))

	160ms < DRX cycle≤ 320ms
	max(200ms, ceil(M2Note 2 x 4) x max(MGRP, DRX cycle))

	DRX cycle>320ms
	Y Note 3 x max(MGRP, DRX cycle)

	NOTE 1:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified
NOTE 2:	M2 = 1.5 if SMTC periodicity > 40 ms, otherwise M2=1
NOTE 3:	Y=3 when SMTC <= 40ms, Y=5 when SMTC > 40ms


As can be seen in above tables, MGRP is taken into account in high speed requirements. Measurement gap can be configured for two purposes. One is for intra-frequency measurement if the target SSB is not confined within UE active BWP. The other one is for inter-frequency measurement. Even though inter-frequency measurement was not enhanced, it was not precluded from network configuration point of view according to current specification. If both gap based intra-frequency measurement and inter-frequency measurement are configured, the measurement gaps have to be shared between intra and inter-frequency measurement. From requirements perspective this is reflected in the scaling factor CSSF. However, the scaling factor CSSF in high speed measurement period requirement is missing.
[bookmark: _Ref53695172]Observation 1: scaling factor CSSF is missing in high speed measurement period requirement.
There are two candidate options to address this issue:
Option 1: introduce CSSF in high speed measurement period requirement
Option 2: clarify in the specification that network shall not configure inter-frequency measurement for the UE when high speed is configured.
Both options can work. But option 2 would bring some unnecessary restriction in terms of network deployment and configuration. While in option 1 there is no such restriction. On the other hand, option 1 won’t increase any complexity since whether to configure inter-frequency measurement is still under network control.
[bookmark: _Ref53695192]Proposal 1: introduce CSSF in high speed measurement period requirement.
3. Conclusion
In this contribution, we identify some issue in intra-frequency measurement requirement in high speed scenario. After discussion the following conclusions are provided:
Observation 1: scaling factor CSSF is missing in high speed measurement period requirement.
Proposal 1: introduce CSSF in high speed measurement period requirement.
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