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Introduction
In the last RAN4 meeting the issue of RLM under NR HST conditions were discussed. The WF [2253] capture following on the RLM aspects:
· Q1: whether the outcome on the scaling factor for L3 measurement can be reused for RLM?
· Option 1 (Ericsson, DOCOMO, Nokia, Samsung): YES
· Option 2 (QC, CMCC, Intel, HW): NO
· Q2: If the answer to Q1 is NO, whether 1.5x relaxation factor for RLM shall be kept?
· Option 1 (QC, CMCC, Intel, HW): keep the 1.5x scaling factor
· Option2: 1.5x relaxation factor is kept when TSSB >= TBD, 1.5x relaxation factor is removed when TSSB < TBD
In this paper we discuss how we see the RLM requirements for the UE in HST conditions.

Discussion
In this section we recap our conclusions from our RRM requirements under HST condition in [1]. Following, we analyse and give input on the RLM requirements under HST.

RRM Requirement principle proposal
In our paper [1] we discussed the L3 RRM aspects of cell detection and measurement period considering the number of samples assumed used for L1 filtering and the 1.5x scaling factor. Additionally, the SMTC periodicity limitation was discussed.
In the paper our simulation results showed a clear positive effect from reducing the measurement period from currently assumed 5 sample to 3 samples and removing the 1.5x scaling factor. The benefit from applying these actions is seen on system level as in HST conditions any additional delay – on UE and network side – can have a profound impact on the connection reliability between UE and network.
In the paper we suggested to define UE requirements for NR HST assuming UE applying L1 filter of 3 samples (i.e. in DRX the measurement delay is reduced from 5 to 3 DRX cycles) and the 1.5x scaling factor is removed. Additionally, RAN4 only defines UE requirements for DRX cycles up to and including 160ms under HST conditions.
To address UE concerns related to measurement performance and potential need for additional measurement samples beyond 3 samples, a limitation on the SMTC periodicity of maximum 40ms is introduced in HST deployments. This would ensure limited UE power consumption impact for those situations where additional measurements are needed.

RLM Requirements for HST
Currently, the UE requirements for RLM in non-HST are listed in section 8.1: 
The UE shall monitor the downlink radio link quality based on the reference signal configured as RLM-RS resource(s) in order to detect the downlink radio link quality of the PCell and PSCell as specified in TS 38.213 [3]. The configured RLM-RS resources can be all SSBs, or all CSI-RSs, or a mix of SSBs and CSI-RSs. UE is not required to perform RLM outside the active DL BWP.
As the RLM is based on either SSB or CSI-RS (or both) which – at least for the SSB based RLM – is based on the same RS as used for RRM measurements, it seems very reasonable to assume alignment of the requirements between L3 measurements and RLM evaluations.
Hence, for SSB based RLM, when the UE is measuring SSB for L3 measurements it is assumed that UE also evaluates the RLM. Hence, when the UE SSB based L3 measurement are performed these can be used for RLM. I.e. the RLM requirements are already for non-HST case aligned with RRM requirements and same principle should be kept for HST scenario.
RLM for HST should be aligned with RRM requirements for HST.
Do not apply 1.5x scaling factor for RLM in HST conditions.
Condition the UE requirements for RLM in HST to SMTC periodicity of no longer than 40ms.
For the RRM SSB based L3 measurements UE requirements for NR HST we proposed following:
· RAN4 defines RRM requirements up to and including DRX cycles of 160ms.
· L1 filter of 3 samples is assumed (UE measurement period)
· 1.5x scaling factor is not applied
· UE requirements apply provided SMTC periodicity does not exceed 40ms.
We believe the same discussion and argumentations as for RRM measurement can be applied to and are valid also to RLM. Meaning, in general, any additional delay in HST conditions can significantly impact the system performance and the same will apply also for RLM. Hence, we propose to adopt same principles for RLM evaluation period as we have proposed for RRM measurements:
· RAN4 defines RLM requirements up to and including DRX cycles of 160ms.
· RLM evaluation period is unchanged
· 1.5x scaling factor is not applied
· UE requirements apply provided SMTC periodicity does not exceed 40ms.
which can be captured as follows:
[bookmark: _Hlk36659182]Table 8.1.2.2-1x: Evaluation period TEvaluate_out_SSB and TEvaluate_in_SSB for FR1 for a UE configured with [HSTflag]
	[bookmark: _Hlk513850563]Configuration
	TEvaluate_out_SSB (ms) 
	TEvaluate_in_SSB (ms) 

	no DRX
	Max(200, Ceil(10  P)  TSSB)Note 1
	Max(100, Ceil(5  P)  TSSB) Note 1

	DRX cycle≤160ms
	Max(200, Ceil(10  P)  Max(TDRX,TSSB) Note 1)
	Max(100, Ceil(5  P)  Max(TDRX,TSSB) Note 1)

	NOTE:	TSSB is the periodicity of the SSB configured for RLM. TDRX is the DRX cycle length.
Note1:	UE requirements apply assuming TSSB periodicity does not exceed 40ms.



In a similar manner the CSI-RS based RLM requirements should be adapted for NR HST. One difference is that the CSI-RS based RLM already have condition on the CSI-RS periodicity which already captures the SSB based RLM SMTC periodicity condition:
Table 8.1.3.2-1x: Evaluation period TEvaluate_out_CSI-RS and TEvaluate_in_CSI-RS for FR1 for a UE configured with [HSTflag]
	Configuration
	TEvaluate_out_CSI-RS (ms)
	TEvaluate_in_CSI-RS (ms)

	no DRX
	Max(200, Ceil(Mout×P)×TCSI-RS)
	Max(100, Ceil(Min×P) × TCSI-RS)

	DRX ≤ 160ms
	Max(200, Ceil(Mout×P)× Max(TDRX, TCSI-RS))
	Max(100, Ceil(Min×P)× Max(TDRX, TCSI-RS))

	NOTE:	TCSI-RS is the periodicity of the CSI-RS resource configured for RLM. The requirements in this table apply for TCSI-RS equal to 5 ms, 10ms, 20 ms or 40 ms. TDRX is the DRX cycle length.



In [2] we have provided a TP capturing our proposals into 38.133. 

Conclusion
In this paper we address the open aspects related to NR HST and RLM. Based on the discussion we propose:
1. RLM for HST should be aligned with RRM requirements for HST.
Do not apply 1.5x scaling factor for RLM in HST conditions.
Condition the UE requirements for RLM in HST to SMTC periodicity of no longer than 40ms.
In [2] we have provided a TP capturing the proposals into 38.133
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