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Introduction
In last RAN4 meeting, regarding to cell identification requirements for RRC-CONNECTED HST UE, following agreements are achieved. [1]: 
· Rel-15 SSB index acquiring delay requirements for non-DRX case is reused for NR HST
· Whether to keep the relaxation factor of 1.5 for DRX cycle <= 0.32s
· Option 1: remove the factor without restriction on SMTC period
· Option 2: when SMTC < 40, remove 1.5x scaling factor; when SMTC > =40, keep the scaling factor
· Option 3: when SMTC < =40, remove 1.5x scaling factor; when SMTC > 40, keep the scaling factor
· Option 4: When SMTC < =40, remove M2, M3, M4; when SMTC >40, M2 = 1.5, M3 = M4 = 2. Adding notes in the requirements, e.g. “Note x : 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”
· Measurement delay for DRX cycle < 0.32s
· Option 1: 5 samples
· Option 2: 3 samples
· Other options are not precluded
· for measurement delay with DRX cycle = 320ms, the number of samples is:
· Option 1: 3 samples
· Option 2: 4 samples
· Option 3: 5 samples
· Measurement delay for DRX cycle > 0.32s
· Option 1: 3 samples are used when SMTC <= 40ms, 5 samples are used when SMTC >40ms
· Option 2: 3 samples are used when SMTC < 40ms, 5 samples are used when SMTC >= 40ms
· Option 3: 5 samples
· Option 4: 3 samples applied for all the candidate SMTC
· Option 5: 3 samples are used when SMTC <= 40ms, 5 samples are used when SMTC >40ms. Adding notes in the requirements, e.g. “Note x : Operation with 5 samples may not be sufficient in all high speed deployments considered in this release of the specifications”
· Applied DRX cycle in cell identification requirements for HST
· Option 1: for NR HST, enhanced requirements are considered for DRX cycle <= 1.28s, and no enhanced requirements are considered for DRX cycle = 2.56s
· Other options are not precluded
· SS-SINR
· Option 1: SINR accuracy requirement is not applicable to HST scenario
· Option 2: SS-SINR measurement is not supported in HST scenario
· Option 3: identify the SNR upper bound below which the Rel-15 SS-SINR measurement requirements are reused. For the SNR larger than the upper bound, FFS whether to introduce new requirements or do not specify requirements

This contribution provides our views on these remaining issues.
Discussion
On enhancement of measurement period
In LTE HST with max speed 500km/h, for intra-frequency measurement, the requirement for cell identification was enhanced when DRX cycle length >= 0.04s and <= 1.28s, summarized in Table 1. 
Table 1   Enhancement of cell identification delay requirement in LTE HST with max speed 500km/h
	DRX cycle length (s) 
	Tidentify_intra (DRX cycles) for non-HST UE
	Tidentify_intra (DRX cycles) for UE configured with [highSpeedEnhMeasFlag2-r16]
	Enhancement

	≤0.04 
	Max(0.8s ,20 cycles)
	Max(0.8s ,20 cycles)
	No enhancement

	0.04< DRX-cycle ≤0.08 
	40
	15
	Enhanced from 40 to 15, 62.5%

	0.128
	25
	10
	Enhanced from 25 to 10, 60%

	0.128< DRX-cycle <1.28
	20
	10
	Enhanced from 20 to 10, 50%

	DRX=1.28
	20
	8
	Enhanced from 20 to 8, 60%

	1.28< DRX-cycle ≤2.56
	20
	20
	No enhancement



For measurement delay of a detected cell, the requirement was also enhanced in LTE HST, summarized in Table 2.
[bookmark: _GoBack]Table 2  Enhancement of measurement delay requirement in LTE HST with max speed 500km/h
	DRX cycle length (s) 
	Tmeasure_intra (DRX cycles) for non-HST UE
	Tmeasure_intra (DRX cycles) for UE configured with [highSpeedEnhMeasFlag2-r16]
	Enhancement

	≤0.04 
	Max(0.2s, 5 cycles)
	Max(0.2s, 5 cycles)
	No enhancement

	0.04< DRX-cycle ≤0.08 
	5
	4
	Enhanced from 5 to 4, 20%

	0.08< DRX-cycle ≤1.28
	5
	3
	Enhanced from 5 to 3, 40%

	1.28< DRX-cycle ≤2.56
	5
	5
	No enhancement


Quite significant enhancement can be observed for long DRX cycles, especially 1.28s. For extremely short DRX cycles, i.e. DRX cycle < 0.04, there is actually no enhancements. The requirement is the same as non-DRX, which is not enhanced either.
Observation 1: In LTE HST, enhancement on intra-frequency cell identification delay and measurement delay was only done for DRX cycle > 0.04s and DRX cycle ≤ 1.28s. 
For DRX cycle length >0.04s, tightening of requirement can be considered if the issue of handover failure is significant. With Rel. 15 NR UE in mind, one successful handover may include the period of neighbour cell identification and measurement, the period configured by time-to-trigger, the period to complete one successful UL transmission for MR, the period to complete one successful DL transmission of handover command, and the period to complete one random access procedure in the target cell. Considering distance between RRH is 700m, the max speed is 500 km/h and post-processed SNR is generally high, we identified that for DRX cycle length ≤ 0.16s, there is no strong motivation for further enhancement. For DRX cycle length > 0.16s, some enhancement, either dropping the 1.5x factor or tightening the assumed measurement period to 3 samples, can be considered.
For the cell identification delay with DRX, it was agreed in previous meeting that cell identification delay is 5 samples with square bracket. The issue on whether scaling factor 1.5x should be kept was discussed in last meeting and 4 options are provided. In R15 RRM discussions, the scaling factor 1.5 was introduced to solve misalignment issue between SSB and DRX cycles when their lengths are almost equal. With this factor UE can relief power consumption due to fast handover. Based on above options, we agree that it is reasonable to remove the scaling factor if SMTC can be set to <= 40ms. In this case, UE measurement performance can be improved by small SMTC period, while the misalignment issue is also significant relieved. Therefore, either option 3 or 4 is fine to us.
Proposal 1: For cell identification delay when DRX<=320 ms, adopt either option 3 or 4 in last meeting, i.e. when SMTC < =40, remove 1.5x scaling factor, and when SMTC > 40, keep the scaling factor.
For cell measurement delay, in Rel. 15, 5 sample was adopted in the spec even though simulation results reveals that 3 samples would be enough. The motivation, in our understanding, was to provide some margin for potential UE hardware impairment and power saving. For NR HST, due to the large Doppler offset, the issue of hardware impairment would be more severe. For DRX < 320ms, we also do not see the strong motivation to further enhance the requirement for non-DRX case. 
For DRX = 320ms, under 500km/h assumption, 5 sample takes 1.6s, in case UE moves around 220m. Considering RRH distance as 700m, there is still room for UE to perform MR and handover. Therefore, although 5 samples are preferred, 4 samples are also reasonable compromise for us. 
For DRX > 320ms, mobility issue can be identified if number of sample is large than 3. Therefore, 3 sample is fine to us if SMTC periodicity is set to <=40ms. Either option 1 or option 5 is fine for us.
Therefore, we have the following proposals.
Proposal 2: For number of measurement samples when DRX<320ms, adopt option 1, i.e. reuse R15 requirement for cell measurement delay, i.e. 5 samples.
Proposal 3: For number of measurement samples when DRX=320ms, adopt option 2 or 3, i.e. number of measurement samples should not be less than 4.
Proposal 4: For number of measurement samples when DRX>320ms, adopt option 1 or 5, i.e. number of measurement samples can be 3.
For the scaling factor 1.5x in cell measurement delay, we think the conclusion from the same issue for cell identification can be reused. 

2.3 On feasible configuration in NR HST
Based on the physical layer framework in R15/R16, it is difficult to tighten cell identification and measurement delay requirement for DRX cycle > 1.28s in NR HST. Note that for idle/inactive UE, it is already agreed in last meeting that the enhancement of requirement was only done for DRX cycle ≤ 1.28s. Considering the smaller distance between adjacent RRHs in NR HST, it is preferred to reduce the maximum of supported DRX cycle length to 0.64s. But as a compromise to provide more flexibility in network configuration, 1.28s is also fine. 
Proposal 5: The enhancement of intra-frequency RRM requirement in NR HST is only done for DRX cycle ≤ 1.28s.

2.4 SS-SINR requirement 
For SS-SINR measurement, the issue of SINR accuracy degradation in NR HST can be observed. In last meeting, three options were provided. In our view, option 2 is slightly preferred, since there is potential room for future enhancement. Since HST is mostly high SNR scenario, and cell quality can be obtained based RSRP/RSRQ, the importance for SINR measurement is not that significant.
Proposal 6: For SS-SINR requirement in HST, slightly prefer option 2, i.e. SINR accuracy requirement is not applicable to HST scenario.
Conclusion
In this paper, we provide our views on the remaining issues in NR HST. We provide the following proposals and observations:
Observation 1: In LTE HST, enhancement on intra-frequency cell identification delay and measurement delay was only done for DRX cycle > 0.04s and DRX cycle ≤ 1.28s. 
Proposal 1: For cell identification delay when DRX<=320 ms, adopt either option 3 or 4 in last meeting, i.e. when SMTC < =40, remove 1.5x scaling factor, and when SMTC > 40, keep the scaling factor.
Proposal 2: For number of measurement samples when DRX<320ms, adopt option 1, i.e. reuse R15 requirement for cell measurement delay, i.e. 5 samples.
Proposal 3: For number of measurement samples when DRX=320ms, adopt option 2 or 3, i.e. number of measurement samples should not be less than 4.
Proposal 4: For number of measurement samples when DRX>320ms, adopt option 1 or 5, i.e. number of measurement samples can be 3.
Proposal 5: The enhancement of intra-frequency RRM requirement in NR HST is only done for DRX cycle ≤ 1.28s.
Proposal 6: For SS-SINR requirement in HST, slightly prefer option 2, i.e. SINR accuracy requirement is not applicable to HST scenario.
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