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Introduction
In last meeting RAN4 agreed a WF in [R4-2002253] in which the Idle mode requirements under HST were captured. Compared to the discussion in RAN4#93 in Reno, US, the scaling parameters Mx are still under discussion. In this paper we give further input on the topic.

Discussion
In this section we initially discuss the intra-frequency neighbour cell requirements under HST and the M2, M3 and M4 scaling factors. Secondly, we look at serving cell requirements.

Intra-frequency measurements under HST
In the RAN4#93 meeting following scaling parameters were listed as being for discussion:
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Hence, for DRX=320ms the M2, M3 and M4 scaling parameters are to be decided. For non-HST the M2 factor applied for intra-frequency cell detection, measurement and evaluation period is 1.5 if SMTC periodicity of measured intra-frequency cell > 20 ms, otherwise it is 1.
In last meeting we suggested, that for HST case the M2=M3=M4=1. Reasoning behind proposing this came from our SL simulations. Although, these are for connected they give a good insight as to how the idle mode mobility delays impact the potential loss of service in idle mode as well.
In the simulation we had detection time of 600ms or 5 DRX cycles depending on which was the longer. We had results both with and without the 1.5x scaling factor. For the 320ms, if the 1.5 scaling is kept for all cases the total delay would be 12*1.5 which gives a total delay of 5,76 seconds. Without the scaling factor the same delay would be 3,84 seconds.
Assuming neighbour cell detection conditions the cell detection cannot be done before neighbour cell SSB signal is good enough – hence, not during the full coverage of the serving cell. At a speed of 500kmh the UE would travel around 140m/s and therefore travel though the cell in about 7,2 seconds. 
Being optimistic and assuming a cell overlap of 250ms which would allow the UE about 500m ‘time’ to detect and reselect the neighbour cells, this should be done with 3.6 seconds. 
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From above we see that with the 1.5 scaling factor the total cell detection, measurement and evaluation delay was 5,76 second while without the 1.5x scaling factor it would take 3.84 seconds. 
Hence, without the 1.5x scaling factor it is possible for the UE to perform timely cell reselection assuming UE minimum requirements are fulfilled. With the 1.5X scaling factor this is not possible.
Remove the 1.5x scaling factor for HST idle mode intra-frequency measurements.
I.e. we propose that M2 = M3 = M4 = 1.
For intra-frequency neighbour cell measurements M2 = M3 = M4 = 1.
As discussed in last meeting as, in order to consider also the impact on the UE power consumption it would be acceptable to also assume that the UE does not apply the 1.5x scaling factor provided that the SMTC periodicity in the cell is short. Hence, for an SMTC periodicity of SMTC ≤ 40ms the UE shall not apply the 1.5x scaling factor and M2 = M3 = M4 = 1.
Provided SMTC periodicity of SMTC ≤ 40ms the UE shall not apply the 1.5x scaling factor.

Serving cell measurements under HST
Table 4.2.2.2-1 lists the measurement requirements for the serving cell.
	DRX cycle length [s]
	Scaling Factor (N1)
	Nserv [number of DRX cycles]

	
	FR1
	FR2Note1
	

	0.32
	1
	8
	M1*N1*4

	0.64
	
	5
	M1*N1*4

	1.28
	
	4
	N1*2

	2.56
	
	3
	N1*2

	Note 1:	Applies for UE supporting power class 2&3&4. For UE supporting power class 1, N1 = 8 for all DRX cycle length.



It is noted that for the M1 RAN4 has defined followed:
· M1=2 if SMTC periodicity (TSMTC) > 20 ms and DRX cycle ≤ 0.64 second,
Hence, in order to align the serving cell measurement requirements with the proposal for intra-frequency neighbour cell measurement, we propose that the for serving cell requirements, the SMTC period should include 40ms. Similarly, the scaling should be limited to DRX of 320ms. As illustrated next:
· M1=2 if SMTC periodicity (TSMTC) > 40 ms and DRX cycle ≤ 0.64 second,
A similar condition related to the SMTC periodicity can be applied also for the serving cell requirements as proposed for the intra-frequency measurements.
Adapt serving cell measurement requirements if proposals 1 - 3 are agreed.
for HST M1=2 if SMTC periodicity (TSMTC) > 40 ms and DRX cycle ≤ 0.64 second for the serving cell measurements.
In [1] we have provided a TP capturing the proposals if agreed.

Conclusion
In this paper we discuss the Mx scaling factors which were left open in last RAN4 meeting. Based on the discussion we propose following:
1. Remove the 1.5x scaling factor for HST idle mode intra-frequency measurements.
For intra-frequency neighbour cell measurements M2 = M3 = M4 = 1.
Provided SMTC periodicity of SMTC ≤ 40ms the UE shall not apply the 1.5x scaling factor.
Adapt serving cell measurement requirements if proposals 1 - 3 are agreed.
for HST M1=2 if SMTC periodicity (TSMTC) > 40 ms and DRX cycle ≤ 0.64 second for the serving cell measurements.
In [1] we have provided a TP capturing the proposals.
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