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Introduction
In last meeting RAN4 agreed a WF in [3] in which the Idle mode requirements under HST were captured. Related to idle mode operation only two open items remain namely the serving cell requirements and whether a note is needed or not. In this paper we give further input on the topics.

Discussion
In this section we initially discuss the serving cell requirements under HST and the applicability of M2 scaling factor as discussed in [2]. Secondly, we look at the UE measurement assumptions and the need for having a note clarifying the HST conditions.

Serving cell measurements under HST
In the RAN4#94bis meeting the conditions for applying the scaling factors were agreed:
For cell re-selection requirements for neighbour cell, when SMTC < =40ms, remove M2, M3, M4; when SMTC >40ms, M2 = 1.5, M3 = M4 = 2
Hence, it is now clear that when SMTC ≤ 40 no scaling factor is applied for intra-frequency neighbour measurements.
[image: ]
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,
Which gives a misalignment between serving cell and intra-frequency when scaling is applied and when not. The case of concern is the SMTC = 40ms. In this case the intra-frequency neighbour cell will assume M2=M3=M4=1 (i.e. removed) leading to e.g. neighbour cell measurement delay of 0.32 seconds or 1 DRX cycles. For the same SMTC period of 40ms the serving cell measurements are scaled with M1=2 leading to a measurement delay of 0.64 seconds or once every 2nd DRX cycle.
Serving cell measurements are more relaxed than intra-frequency neighbour cell measurements for SMTC=40ms.
Having more relaxed serving cell measurements seem counter intuitive. Additionally, UE will have the receiver and searcher active for performing intra-frequency neighbour cell measurements, and hence, measuring also serving cell should be a negligible effort on UE side.
Hence, in order to align the serving cell measurement requirements with the requirements for intra-frequency neighbour cell measurement, we propose that the for serving cell requirements, the SMTC period should include 40ms: As illustrated next:
· M1=2 if SMTC periodicity (TSMTC) > 40 ms and DRX cycle ≤ 0.64 second,
For HST M1=2 if SMTC periodicity (TSMTC) > 40 ms and DRX cycle ≤ 0.64 second for the serving cell measurements.
Similarly, the scaling should be limited to DRX of 320ms.
For HST M1=2 if SMTC periodicity (TSMTC) > 40 ms and DRX cycle ≤ 0.32 second for the serving cell measurements.
In [1] we have provided a CR capturing the proposals.

Concerning UE measurement assumptions in NR HST
In the last couple of meetings RAN4 has been discussing the need for being clearer about the mobility assumptions under HST. It has been proposed to include a note (or similar) into the 38.133 to clarify the limitations related to expected mobility. On example proposal has been:
Operation with scaling factor M=1.5, M=2 may not be sufficient in all high speed deployments considered in this release of the specifications
The assumption (or agreement) in RAN4 is that NR HST work up to and including DRX cycles of 1.28 seconds. Using the current RAN4 assumption that the UE is performing measurements at paging reception (once per 1.28 seconds) this would mean that a new cell would be ready for evaluation after 10*1.28second = 12.8 seconds. Assuming 500kmh this would mean that in worst case the UE has moved around 1700m.
We believe this delay is too long to ensure timely cell change and UE is likely losing service. Hence, it is preferred to add the proposed note as to when at least mobility can be ensured with the existing RAN4 measurement assumptions.
Include a note for NR HST when at least NR HST mobility can be ensured with the existing measurement assumptions.
Another approach is to note that it what is the assumed number of UE measurements samples taken during the different DRX periods. It can be left for implementation how and when any additional (to the current assumed baseline sampling) measurements are performed, if only the simple amount is known.

Conclusion
In last meeting RAN4 agreed a WF in [3] in which the Idle mode requirements under HST were captured. Related to idle mode operation only two open items remain namely the serving cell requirements and whether a note is needed or not. 
1. Serving cell measurements are more relaxed than intra-frequency neighbour cell measurements for SMTC=40ms.
Related to this we propose:
1. For HST M1=2 if SMTC periodicity (TSMTC) > 40 ms and DRX cycle ≤ 0.64 second for the serving cell measurements.
For HST M1=2 if SMTC periodicity (TSMTC) > 40 ms and DRX cycle ≤ 0.32 second for the serving cell measurements.
Include a note for NR HST when at least NR HST mobility can be ensured with the existing measurement assumptions.
In [4] we have provided a TP capturing the proposal 2.
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