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1. Introduction
In RAN4#98-bis-e R17 FR1 HST enhancement was widely discussed. Corresponding agreement and open items are captured in the approved WF [1]. In this contribution, we continue discussing the inter-frequency measurement related requirements.
2. Discussion
The open items for inter-frequency measurement according to [1] are:
· Inter-frequency measurement
· Define RRC Connected state inter-frequency measurement enhancements
· Support of HST inter-frequency measurement enhancements is up to UE capability. Details are FFS
· FFS whether enhancements for RRC IDLE inter-frequency measurements are needed
Several examples are provided by companies in RAN4#98-bis-e on how to enhance inter-frequency measurement. We agree with some of the proposals, such as maybe not all the inter-frequency layers are dedicated for HST. For those layers certain de-prioritization can be considered, which means enhancement on those layers may not be necessary. Therefore, it is expected that NW can indicate which inter-frequency layers need to be measured more often.
[bookmark: _Ref71626896]Proposal 1: NW shall indicate which inter-frequency layers need to be measured more often, for which enhanced inter-frequency measurement requirements shall apply. 
On detailed enhancement for connected mode, we think the proposal from [3] can be a good starting point. We make some modification based on proposals from [3]:
[bookmark: _Ref71626900]Proposal 2: enhancement on inter-frequency measurement in connected mode can be:
Table 9.3.4-1: Time period for PSS/SSS detection (Frequency range FR1)
	Condition NOTE1,2
	TPSS/SSS_sync_inter

	No DRX
	 Max(600ms, [6]  Max(MGRP, SMTC period))  CSSFinter

	DRX cycle ≤ 320ms
	Max(600ms, Ceil([6]*M2NOTE 3)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter

	DRX cycle > 320ms 
	[6]  DRX cycle  CSSFinter

	NOTE 1:	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1
NOTE 2:	In EN-DC operation, the parameters, timers and scheduling requests referred to in clause 3.6.1 are for the secondary cell group. The DRX cycle is the DRX cycle of the secondary cell group.
NOTE 3:   When [highSpeedMeasFlag-r17] is not configured, M2 = 1.5; When [highSpeedMeasFlag-r17] is configured, M2 = 1.5 if SMTC periodicity > 40 ms;,otherwise M2=1.


Table 9.3.4-3: Time period for time index detection (Frequency range FR1)
	Condition NOTE1,2
	TSSB_time_index_inter

	No DRX
	Max(120ms, 3  Max(MGRP, SMTC period))  CSSFinter

	DRX cycle ≤ 320ms
	Max(120ms, Ceil(3  M2NOTE 3)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter

	DRX cycle > 320ms
	3  DRX cycle  CSSFinter

	NOTE 1:	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1
NOTE 2:	In EN-DC operation, the parameters, timers and scheduling requests referred to in clause 3.6.1 are for the secondary cell group. The DRX cycle is the DRX cycle of the secondary cell group.
NOTE 3:   When [highSpeedMeasFlag-r17] is not configured, M2 = 1.5; When [highSpeedMeasFlag-r17] is configured, M2 = 1.5 if SMTC periodicity > 40 ms;,otherwise M2=1.


Table 9.3.5-1: Measurement period for inter-frequency measurements with gaps (Frequency FR1)
	Condition NOTE1,2
	T SSB_measurement_period_inter

	No DRX
	Max(200ms, [6]  Max(MGRP, SMTC period))  CSSFinter

	DRX cycle ≤ 320ms
	Max(200ms, Ceil([6]  M2NOTE 3)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter

	DRX cycle > 320ms
	[6]  DRX cycle  CSSFinter

	NOTE 1:	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1
NOTE 2:	In EN-DC operation, the parameters, timers and scheduling requests referred to in clause 3.6.1 are for the secondary cell group. The DRX cycle is the DRX cycle of the secondary cell group.
NOTE 3:  When [highSpeedMeasFlag-r17] is not configured, M2 = 1.5; When [highSpeedMeasFlag-r17] is configured, M2 = 1.5 if SMTC periodicity > 40 ms;,otherwise M2=1.



Another issue is whether enhancement in idle mode is necessary. In our understanding inter-frequency cell reselection is unlikely to happen quite often. On the other hand, even if it is possible in certain scenario, we believe we can also survive without applying any enhancement. UE in idle mode has no business data. As long as UE can correctly receive paging there should not be significant problem. Usually paging is broadcast in the entire TA, not only in the serving cell. Therefore even if UE camps on the previous a bit longer (without any enhancement in idle mode inter-frequency) UE may still be able to receive paging. 
Note that power consumption in idle mode is also very critical for UE experience. We shall not enhance the inter-frequency requirement unless it is justified necessary.
[bookmark: _Ref71626928]Observation 1: no significant degradation is observed if idle mode inter-frequency requirements are not enhanced.
[bookmark: _Ref71626903]Proposal 3: enhancement on idle mode inter-frequency is unnecessary.
3. Conclusion
In this contribution, we further discuss inter-frequency measurement requirements for FR1 HST enhancement. After discussion, the following conclusions are provided:
Proposal 1: NW shall indicate which inter-frequency layers need to be measured more often, for which enhanced inter-frequency measurement requirements shall apply.
Proposal 2: enhancement on inter-frequency measurement in connected mode can be:
Table 9.3.4-1: Time period for PSS/SSS detection (Frequency range FR1)
	Condition NOTE1,2
	TPSS/SSS_sync_inter

	No DRX
	 Max(600ms, [6]  Max(MGRP, SMTC period))  CSSFinter

	DRX cycle ≤ 320ms
	Max(600ms, Ceil([6]*M2NOTE 3)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter

	DRX cycle > 320ms 
	[6]  DRX cycle  CSSFinter

	NOTE 1:	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1
NOTE 2:	In EN-DC operation, the parameters, timers and scheduling requests referred to in clause 3.6.1 are for the secondary cell group. The DRX cycle is the DRX cycle of the secondary cell group.
NOTE 3:   When [highSpeedMeasFlag-r17] is not configured, M2 = 1.5; When [highSpeedMeasFlag-r17] is configured, M2 = 1.5 if SMTC periodicity > 40 ms;,otherwise M2=1.


Table 9.3.4-3: Time period for time index detection (Frequency range FR1)
	Condition NOTE1,2
	TSSB_time_index_inter

	No DRX
	Max(120ms, 3  Max(MGRP, SMTC period))  CSSFinter

	DRX cycle ≤ 320ms
	Max(120ms, Ceil(3  M2NOTE 3)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter

	DRX cycle > 320ms
	3  DRX cycle  CSSFinter

	NOTE 1:	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1
NOTE 2:	In EN-DC operation, the parameters, timers and scheduling requests referred to in clause 3.6.1 are for the secondary cell group. The DRX cycle is the DRX cycle of the secondary cell group.
NOTE 3:   When [highSpeedMeasFlag-r17] is not configured, M2 = 1.5; When [highSpeedMeasFlag-r17] is configured, M2 = 1.5 if SMTC periodicity > 40 ms;,otherwise M2=1.


Table 9.3.5-1: Measurement period for inter-frequency measurements with gaps (Frequency FR1)
	Condition NOTE1,2
	T SSB_measurement_period_inter

	No DRX
	Max(200ms, [6]  Max(MGRP, SMTC period))  CSSFinter

	DRX cycle ≤ 320ms
	Max(200ms, Ceil([6]  M2NOTE 3)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter

	DRX cycle > 320ms
	[6]  DRX cycle  CSSFinter

	NOTE 1:	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1
NOTE 2:	In EN-DC operation, the parameters, timers and scheduling requests referred to in clause 3.6.1 are for the secondary cell group. The DRX cycle is the DRX cycle of the secondary cell group.
NOTE 3:  When [highSpeedMeasFlag-r17] is not configured, M2 = 1.5; When [highSpeedMeasFlag-r17] is configured, M2 = 1.5 if SMTC periodicity > 40 ms;,otherwise M2=1.


Observation 1: no significant degradation is observed if idle mode inter-frequency requirements are not enhanced.
Proposal 3: enhancement on idle mode inter-frequency is unnecessary.
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