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1. Introduction

The WI [1] on NR HST was approved during last meeting. There are still some open issues in this WI. This contribution provides further discussion on the remaining open issues.
2. Discussion
· Applicability of scaling factor
In the last meeting, the most cell reselection requirements in idle mode and intra-NR measurement requirements in connected mode were settled down. One open issue is 

· FFS whether additional note such as Note x: Operation with scaling factor 1.5 may not be sufficient in all high speed deployments considered in this release of the specifications should be added in NR high speed specifications
In the R13 LTE HST SI, the high speed scenarios are provided by multiple operators [TR 36.878]. The high speed train deployments include multiple scenarios, e.g., SFN where multiple RRUs share the same cell ID (3km ISD is mentioned), rural area (5km ISD is mentioned). What we want to say is that when we discuss the RRM enhancement requirements for HST, general requirements are expected in order to cover all deployments. Network has the knowledge of network deployment, then network can configure corresponding parameters to adapt different scenarios. Consequently we think the additional note of scaling factor is not needed.
Proposal 1: Additional note of scaling factor is not needed.
· Inter-RAT measurement 
In high speed scenario, UE still needs to perform NR to EUTRA inter-RAT measurements (in NR SA) and the EUTRA-NR measurement (before EN-DC). In the initial phase of NR deployment, the NR coverage may be not so sufficient. Thus in order to guarantee the coverage continuity, the inter-RAT measurement between EUTRA and NR is important. 
· NR- EUTRA Inter-RAT cell reselection in idle mode
For LTE cell reselection, there are PSS/SSS resources per 5ms. There are multiple PSS/SSS detection and measurement opportunities within one DRX cycle. In LTE R16 HST, the intra-frequency cell reselection requirement is defined as below,
	DRX cycle length [s]
	Tdetect,EUTRAN_Intra [s] (number of DRX cycles)
	Tmeasure,EUTRAN_Intra [s] (number of DRX cycles)
	Tevaluate,E-UTRAN_intra
[s] (number of DRX cycles)

	0.32
	2.56 (8)
	0.32(1)
	0.96(3)

	0.64
	5.12 (8)
	0.64 (1)
	1.92 (3)

	1.28
	8.96 (7)
	1.28 (1)
	3.84 (3)

	2.56 
	58.88 (23)
	2.56 (1)
	7.68 (3)


For NR-LTE cell reselection, as there are enough opportunities to measurement, R16 EUTRA HST enhanced cell reselection requirements can be reused for NR to EUTRA inter-RAT cell reselection.
Proposal 2: R16 EUTRA HST enhanced cell reselection requirements can be reused for NR to EUTRA inter-RAT cell reselection.
	DRX cycle length [s]
	Tdetect,EUTRAN_Intra [s] (number of DRX cycles)
	Tmeasure,EUTRAN_Intra [s] (number of DRX cycles)
	Tevaluate,E-UTRAN_intra
[s] (number of DRX cycles)

	0.32
	2.56 (8)
	0.32(1)
	0.96(3)

	0.64
	5.12 (8)
	0.64 (1)
	1.92 (3)

	1.28
	8.96 (7)
	1.28 (1)
	3.84 (3)

	2.56 
	58.88 (23)
	2.56 (1)
	7.68 (3)


· NR- EUTRA Inter-RAT measurement in connected mode
It is tentative agreed that for NR-LTE measurement, the sample number can reuse the sample numbers of LTE R16 HST. In LTE HST, the enhancement requirements for R16 HST are for intra-frequency measurements and the corresponding requirements are defined as below,

Table 8.1.2.2.1.2-1C: Requirement to identify a newly detectable FDD intrafrequency cell for UE configured with highSpeedEnhMeasFlag2-r16
	DRX cycle length (s)
	Tidentify_intra (s) (DRX cycles)

	≤0.04
	0.8 (Note1)

	0.04<DRX-cycle≤0.08
	Note2(15)

	0.08<DRX-cycle<1.28
	Note2(10)

	DRX=1.28
	Note2(8)

	1.28<DRX-cycle≤2.56
	Note2(20)

	Note1:
Number of DRX cycle depends upon the DRX cycle in use.

Note2:
Time depends upon the DRX cycle in use.


The main enhancement for the DRX cycles is in yellow highlight. If reusing the LTE HST intra-frequency cell identification requirement to NR-LTE inter-RAT, one thing need to be noted is that the cell identification time without DRX for inter-RAT is longer than intra-frequency. The inter-RAT measurement without DRX is specified with the below equation [TS 38.133 clause 9.4.2.2],
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where:

TBasicIdentify = 480 ms,

TInter1 is defined in clause 9.4.1,

CSSFinterRAT = CSSFwithin_gap,i is the scaling factor for the measured inter-RAT E-UTRA carrier i which is calculated as specified in clause 9.1.5.2.

Tinter1 is different is different for different gap pattern. Following the non-decreasing principle, Table 1 gives the calculation of DRX number for cell identification in NR-EUTRA in HST.
Table 1 Calculation of DRX number for cell identification in NR-EUTRA in HST
	DRX cycle
	Cell identification time with 40ms gap (ms)
	DRX number
	Cell identification time with 80ms gap (ms)
	DRX number

	40
	3840
	　N/A
	7680
	　N/A

	60
	3840
	　N/A
	7680
	　N/A

	64
	3840
	　N/A
	7680
	　N/A

	70
	3840
	　N/A
	7680
	　N/A

	80
	3840
	　N/A
	7680
	　N/A

	128
	3840
	　N/A
	7680
	　N/A

	160
	3840
	　N/A
	7680
	　N/A

	256
	3840
	15
	7680
	　N/A

	320
	4800
	15
	7680
	　N/A

	512
	5120
	10
	7680
	　N/A

	640
	6400
	10
	7680
	　N/A

	1024
	10240
	10
	10240
	10

	1280
	10240
	8
	10240
	8

	2048
	40960
	20
	400
	20

	2560
	51200
	20
	400
	　               20

	5120
	102400
	20
	400
	　               20

	10240
	204800
	20
	400
	　               20


When defining NR-LTE inter-RAT cell identification requirements, the CSSF factor (i.e., CSSFinter-RAT) shall be considered since the inter-RAT LTE measurement frequency participate the competition of measurement gaps. The cell identification requirements for NR –EUTRA HST can be descripted as below,

	DRX cycle length (s)
	TIdentify, E-UTRAN TDD (s) (DRX cycles)

	 
	Gap period = 40 ms, 20 ms
	Gap period = 80 ms

	≤0.16
	Non-DRX requirements in clause 9.4.2.2 apply
	Non-DRX requirements in clause 9.4.2.2 apply

	0.16<DRx cycle<=0.32
	 Note1 (15*CSSFinterRAT)
	

	0.32<DRx cycle <= 0.64
	Note1 (10*CSSFinterRAT)
	

	DRx cycle = 1.024
	10.240*CSSFinterRAT (10*CSSFinterRAT)
	10.240*CSSFinterRAT (10*CSSFinterRAT)

	DRx cycle = 1.28
	10.240*CSSFinterRAT (8*CSSFinterRAT
	10.240*CSSFinterRAT (8*CSSFinterRAT)

	1.28< DRX-cycle ≤10.24
	Note1 (20*CSSFinterRAT)
	Note1 (20*CSSFinterRAT)

	NOTE 1:
The time depends on the DRX cycle length.
NOTE 2:
 CSSFinterRAT is as defined in clause 9.4.3.2.


Proposal 3: For NR-EUTRA inter-RAT measurement, the cell identification requirements for NR HST can be descripted as below,
	DRX cycle length (s)
	TIdentify, E-UTRAN TDD (s) (DRX cycles)

	 
	Gap period = 40 ms, 20 ms
	Gap period = 80 ms

	≤0.16
	Non-DRX requirements in clause 9.4.2.2 apply
	Non-DRX requirements in clause 9.4.2.2 apply

	0.16<DRx cycle<=0.32
	 Note1 (15*CSSFinterRAT)
	

	0.32<DRx cycle <= 0.64
	Note1 (10*CSSFinterRAT)
	

	DRx cycle = 1.024
	Note1 (10*CSSFinterRAT)
	Note1 (10*CSSFinterRAT)

	DRx cycle = 1.28
	Note1 (8*CSSFinterRAT
	Note1 (8*CSSFinterRAT)

	1.28< DRX-cycle ≤10.24
	Note1 (20*CSSFinterRAT)
	Note1 (20*CSSFinterRAT)

	NOTE 1:
The time depends on the DRX cycle length.
NOTE 2:
 CSSFinterRAT is as defined in clause 9.4.3.2.


· EUTRA- NR Inter-RAT measurement
For LTE-NR inter-RAT cell reselection, UE needs to retune RF to the NR carrier, then the AGC adjustment time shall be considered. Similarly the AGC adjustment time shall be considered in PSS/SSS detection and measurement requirements in connect mode. According to the discussion in NR R15, the AGC adjustment time is specified as 3 samples. Thus at least 3 samples for AGC adjustment shall be considered in cell reselection in idle mode and cell identification/measurement in connected mode for NR HST.
The cell reselection requirements for EUTRA-NR inter-RAT can be specified as below. Whether M2, M3 and M4 shall be kept can follow the conclusion of the intra-frequency NR cell reselection. 
	DRX cycle length [s]
	Tdetect,NR_Intra [s] (number of DRX cycles)
	Tmeasure,NR_Intra [s] (number of DRX cycles)
	Tevaluate,NR_Intra
[s] (number of DRX cycles)

	0.32
	[3.52 x M2 (11 x M2)]
	[0.32 x M3 (1 x M3)]
	[0.96 x M4 (3 x M4)]

	0.64
	[7.04 (11)]
	[0.64 (1)]
	[1.92 (3)]

	1.28
	[12.8 (10)]
	[1.28 (1)]
	[3.84 (3)]

	2.56
	[58.88 (23)]
	[2.56 (1)]
	[7.68 (3)]


Proposal 4: The EUTRA-NR inter-RAT cell reselection requirements in NR HST can be specified as below,

	DRX cycle length [s]
	Tdetect,NR_Intra [s] (number of DRX cycles)
	Tmeasure,NR_Intra [s] (number of DRX cycles)
	Tevaluate,NR_Intra
[s] (number of DRX cycles)

	0.32
	[3.52 x M2 (11 x M2)]
	[0.32 x M3 (1 x M3)]
	[0.96 x M4 (3 x M4)]

	0.64
	[7.04 (11)]
	[0.64 (1)]
	[1.92 (3)]

	1.28
	[12.8 (10)]
	[1.28 (1)]
	[3.84 (3)]

	2.56
	[58.88 (23)]
	[2.56 (1)]
	[7.68 (3)]


3. Conclusions

This contribution provides the discussion on RRM requirements on NR HST. The proposals are provided as below,
Proposal 1: Additional note of scaling factor is not needed.
Proposal 2: R16 EUTRA HST enhanced cell reselection requirements can be reused for NR to EUTRA inter-RAT cell reselection.
	DRX cycle length [s]
	Tdetect,EUTRAN_Intra [s] (number of DRX cycles)
	Tmeasure,EUTRAN_Intra [s] (number of DRX cycles)
	Tevaluate,E-UTRAN_intra
[s] (number of DRX cycles)

	0.32
	2.56 (8)
	0.32(1)
	0.96(3)

	0.64
	5.12 (8)
	0.64 (1)
	1.92 (3)

	1.28
	8.96 (7)
	1.28 (1)
	3.84 (3)

	2.56 
	58.88 (23)
	2.56 (1)
	7.68 (3)


Proposal 3: For NR-EUTRA inter-RAT measurement in connected mode, the cell identification requirements for NR HST can be descripted as below,
	DRX cycle length (s)
	TIdentify, E-UTRAN TDD (s) (DRX cycles)

	 
	Gap period = 40 ms, 20 ms
	Gap period = 80 ms

	≤0.16
	Non-DRX requirements in clause 9.4.2.2 apply
	Non-DRX requirements in clause 9.4.2.2 apply

	0.16<DRx cycle<=0.32
	 Note1 (15*CSSFinterRAT)
	

	0.32<DRx cycle <= 0.64
	Note1 (10*CSSFinterRAT)
	

	DRx cycle = 1.024
	Note1 (10*CSSFinterRAT)
	Note1 (10*CSSFinterRAT)

	DRx cycle = 1.28
	Note1 (8*CSSFinterRAT
	Note1 (8*CSSFinterRAT)

	1.28< DRX-cycle ≤10.24
	Note1 (20*CSSFinterRAT)
	Note1 (20*CSSFinterRAT)

	NOTE 1:
The time depends on the DRX cycle length.
NOTE 2:
 CSSFinterRAT is as defined in clause 9.4.3.2.


Proposal 4: The EUTRA-NR inter-RAT cell reselection requirements in NR HST can be specified as below,

	DRX cycle length [s]
	Tdetect,NR_Intra [s] (number of DRX cycles)
	Tmeasure,NR_Intra [s] (number of DRX cycles)
	Tevaluate,NR_Intra
[s] (number of DRX cycles)

	0.32
	[3.52 x M2 (11 x M2)]
	[0.32 x M3 (1 x M3)]
	[0.96 x M4 (3 x M4)]

	0.64
	[7.04 (11)]
	[0.64 (1)]
	[1.92 (3)]

	1.28
	[12.8 (10)]
	[1.28 (1)]
	[3.84 (3)]

	2.56
	[58.88 (23)]
	[2.56 (1)]
	[7.68 (3)]
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