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1	Introduction
RAN4#93 agreed with the way forward on RRM for NR high speed train scenario [1], which also includes the agreement on beam management as follow. This contribution discusses the remaining issue on BM for NR HST.
	Beam management
· CBD based on SSB/CSI-RS
· Rel-15 CBD requirements based on SSB/CSI-RS (including delay and accuracy) are reused for NR HST 
· BFD based on SSB/CSI-RS
· Q1: whether the outcome on the scaling factor for L3 measurement can be reused for BFD?
· Option 1: YES
· Option 2: NO
· Q2: If the answer to Q1 is NO, whether 1.5x relaxation factor for BFD shall be kept?
· Option 1: keep the 1.5x scaling factor
· Option 2: 1.5x relaxation factor is kept when TSSB >= TBD, 1.5x relaxation factor is removed when TSSB < TBD
· L1-RSRP based on SSB/CSI-RS
· Reuse Rel-15 SSB/CSI-RS based L1-RSRP measurement requirements, including the measurement accuracy and sample number for HST. FFS: measurement delay including the 1.5x scaling factor, for NR HST



2	Evaluation period of beam failure detection
In Rel-15, the evaluation period of the beam failure detection is specified based on the evaluation period of RLM in-synch. According to WF [1], RAN4 agreed to apply Rel-15 BFD requirements to the HST scenario, but the remaining issue is whether to keep the relaxation factor of 1.5 in the case of DRX<=320ms. 
Table 8.5.2.2-1: Evaluation period TEvaluate_BFD_SSB for FR1
	Configuration
	TEvaluate_BFD_SSB (ms) 

	no DRX
	Max(50, Ceil(5  P)  TSSB)

	DRX cycle ≤ 320ms
	Max(50, Ceil(7.5  P)  Max(TDRX,TSSB))

	DRX cycle > 320ms
	Ceil(5  P)  TDRX

	Note:	TSSB is the periodicity of SSB in the set [image: ]. TDRX is the DRX cycle length.



Table 8.5.3.2-1: Evaluation period TEvaluate_BFD_CSI-RS for FR1
	Configuration
	TEvaluate_BFD_CSI-RS (ms) 

	no DRX
	Max(50, [MBFD  P]  TCSI-RS)

	DRX cycle ≤ 320ms
	Max(50, [1.5 × MBFD  P]  Max(TDRX, TCSI-RS))

	DRX cycle > 320ms
	[MBFD  P]  TDRX

	Note:	TCSI-RS is the periodicity of CSI-RS resource in the set [image: ]. TDRX is the DRX cycle length.



For SSB-based BFD, it is assumed the radio link quality is based on 5 samples, which is same assumption as the evaluation period for RLM in-synch. As we proposed in [2], we proposed to remove the relaxation factor with TSSB < 40ms. 
For CSI-RS based BFD, it is assumed that the radio link quality evaluation is based on MBFD CSI-RS samples, where MBFD=10 with the assumption CSI-RS density 3. Considering the same evaluation period as SSB based BFD, we propose to remove the relaxation factor with TCSI-RS < 20ms. 
Proposal 1: For SSB based BFD, 1.5x relaxation factor is kept when TSSB >= 40ms, 1.5x relaxation factor is removed when TSSB < 40ms.
Proposal 2: For CSI-RS based BFD, 1.5x relaxation factor is kept when TCSI-RS >= 20ms, 1.5x relaxation factor is removed when TCSI-RS < 20ms.
3	Evaluation period of L1-RSRP measurements
[bookmark: _GoBack]The remaining issue for L1-RSRP measurement for high speed scenario is whether to apply the relaxation factor of 1.5 for the case of DRX cycle <= 320ms. Table 1 and Table 2 show the existing SSB based L1-RSRP measurement period and CSI-RS based L1-RSRP measurement period, respectively. The formula is similar to the evaluation periods for RLM or BFD, but the difference is the CSI reporting delay Treport, and assumed number of SSB/CSI-RS samples, M, is 1 or 3 according to higher layer parameter timeRestrictionForChannelMeasurement. If the network configures the channel measurement restriction, the difference of measurement period with and without 1.5 scaling is small compared with BFD or RLM evaluation periods. Therefore we can keep 1.5 scaling factor for L1-RSRP measurement period. 
[bookmark: _Ref37165323]Table 1	SSB based L1-RSRP measurement period in Rel-15 NR.
	Configuration
	TL1-RSRP_Measurement_Period_SSB (ms) 

	non-DRX
	max(TReport, ceil(M*P)*TSSB)

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*M*P)*max(TDRX,TSSB))

	DRX cycle > 320ms
	ceil(M*P)*TDRX

	Note:	TSSB = ssb-periodicityServingCell is the periodicity of the SSB-Index configured for L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.



[bookmark: _Ref32323138]Table 2	CSI-RS based L1-RSRP measurement period in Rel-15.
	Configuration
	TL1-RSRP_Measurement_Period_CSI-RS (ms) 

	non-DRX
	max(TReport, ceil(M*P)*TCSI-RS)

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*M*P)*max(TDRX,TCSI-RS))

	DRX cycle > 320ms
	ceil(M*P)*TDRX

	Note 1:	TCSI-RS is the periodicity of CSI-RS configured for L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.
Note 2:	the requirements are applicable provided that the CSI-RS resource configured for L1-RSRP measurement is transmitted with Density = 3.



Proposal 3: 1.5x relaxation factor for DRX cycle <= 320ms can be kept for L1-RSRP measurement period in HST.
4	Summary
Proposal 1: For SSB based BFD, 1.5x relaxation factor is kept when TSSB >= 40ms, 1.5x relaxation factor is removed when TSSB < 40ms.
Proposal 2: For CSI-RS based BFD, 1.5x relaxation factor is kept when TCSI-RS >= 20ms, 1.5x relaxation factor is removed when TCSI-RS < 20ms.
Proposal 3: 1.5x relaxation factor for DRX cycle <= 320ms can be kept for L1-RSRP measurement period in HST.
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