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0  Introduction
This email discussion focuses on RRM for Rel-16 NR HST, and in particular the agenda items:
8.17.1 RRM core requirements 
8.17.1.1 Cell re-selection	
8.17.1.2 Cell identification delay	
8.17.1.3 RLM	
8.17.1.4 Beam management	
8.17.1.5 Inter-RAT measurement	
8.17.1.6 Network assistance and UE capability signalling	

The targets of email discussion for 1st round and 2nd round are:
· 1st round: focus on discussing the open issues and strive to minimize the open issues
· 2nd round: according to 1st round discussion, discuss left open issues for 2nd round, and strive to minimize the open issues. For the open issues which have agreement in the 1st round, strive to agree on CR/TP
Topic #1: Cell re-selection
Agenda  8.17.1.1
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2000572
	CATT
	Proposal 1: It is not necessary to define scaling factor M2, M3 and M4 when DRX = 0.32s.
Proposal 2: Not to enhance the SSB index detection requirement for non-DRX case in NR HST scenario.
Proposal 3: it is not necessary to define relaxation factor of 1.5 and scaling factor CSSFintra in cell identification requirements in HST scenario.
Proposal 4: For DRX cycle ≤ 320ms case, the cell identification requirement in HST scenario can be enhanced by reducing the measurement period from 5 samples to 3 samples.
Proposal 5: For DRX cycle>320ms case, not to enhance the cell identification requirements in HST scenario.
Proposal 6: the cell identification requirement in DRX mode for HST scenario can be enhanced as follows:
	DRX cycle
	TPSS/SSS_sync_intra
	TSSB_time_index_intra
	T SSB_measurement_period_intra

	DRX cycle≤ 320ms
	max( 600ms, ceil(5 x Kp) x max(SMTC period,DRX cycle))
	max(120ms, ceil (3 x Kp) x max(SMTC period,DRX cycle)) 
	max(200ms, ceil(3 x Kp) x max(SMTC period,DRX cycle))

	DRX cycle>320ms
	ceil(5 x Kp) x DRX cycle x CSSFintra
	Ceil(3 x Kp) x DRX cycle x CSSFintra
	ceil( 5 x Kp ) x DRX cycle x CSSFintra




	R4-2000632
	CMCC
	Proposal 	1: for intra-frequency cell reselection requirements of NR high speed scenario, the number of samples are proposed as following:
	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
	2.56 x M2 (8 x M2)
	0.32 x M2 (1 x M2)
	0.96 x M2 (3x M2)

	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)

	Note: M2 = 1.5 if SMTC periodicity of measured intra-frequency cell > 20 ms; otherwise M2=1.



Proposal 2: for intra-frequency measurement, it is proposed to only consider the case of without measurement gap in Rel-16 NR HST WI.
Proposal 3: for no DRX case, all the candidate SMTC periods can be applied to high speed train scenario.
Proposal 4: for no DRX case, the Rel-15 PSS/SSS detection delay requirements, measurement delay requirements and SSB index acquiring delay requirements are applicable to high speed train scenario.

Observation 1: It is possible to perform measurement during DRX-off if one DRX cycle covers multiple SMTC occasions.
Observation 2: For the case of DRX cycle < 320ms, it is difficult to find a unified upper bound of SMTC to guarantee multiple SMTC occasions during one DRX cycle for different DRX cycle length.
Proposal 5: For the case of DRX cycle < 320ms, it is proposed to reuse Rel-15 cell identification requirements. And all the candidate SMTC period can be considered.
Proposed 6: For the case of DRX cycle > = 320ms, the PSS/SSS detection delay and measurement period is proposed to be 3 DRX cycles. And the applied SMTC periodicity can be further studied.


	R4-2000772
	Qualcomm, Inc.
	Proposal 1: NR HST Pcell measurement requirement in idle mode under 500km/h train speed is given in Table 2‑2.
	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
	2.56 x M2 (8 x M2)
	0.32 x M3 (1 x M3)
	0.96 x M3 (3 x M3)

	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)

	Note 1:	M2 = 1.5 and M3 = 2 if SMTC periodicity of measured intra-frequency cell > 20 ms; otherwise M2=M3=1.


Table 2‑2 Pcell idle mode measurement enhancement for NR HST under 500km/h train speed

Proposal 2: In connected mode, intra-frequency measurement requirement is specified in Table 2‑5 and Table 2‑6. 
	DRX cycle
	TPSS/SSS_sync_intra

	No DRX
	max( 600ms, ceil( 5 x Kp) x SMTC period )Note 1 x CSSFintra

	DRX cycle≤ 320ms
	max( 600ms, ceil(M x 5 x Kp) x max(SMTC period,DRX cycle)) x CSSFintra

	DRX cycle>320ms
	ceil(5 x Kp) x DRX cycle x CSSFintra

	NOTE 1:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified
NOTE 2:  M = 1.5 if SMTC >= 40ms, otherwise M = 1


Table 2‑5 PSS/SSS detection time requirement for HST
	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	max(200ms, ceil( 5 x Kp) x SMTC period)Note 1 x CSSFintra

	DRX cycle < 320ms
	ma(200ms, ceil(Mx 5 x Kp) x max(SMTC period,DRX cycle)) x CSSFintra

	DRX cycle= 320ms
	ma(200ms, ceil(Mx 4 x Kp) x max(SMTC period,DRX cycle)) x CSSFintra

	DRX cycle>320ms
	ceil( 5 x Kp ) x DRX cycle x CSSFintra

	NOTE 1:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified
NOTE 2:  M = 1.5 if SMTC >= 40ms, otherwise M = 1


Table 2‑6 Measurement period requirement for HST
Proposal 3: No enhancement is needed for SSB index reading time.
Proposal 4: Follow L1-RSRP measurement period in non-HST NR requirement in Table 2‑9 and Table 2‑10, the requirement only applies in HST scenario when higher layer parameter timeRestrictionForChannelMeasurement is configured, i.e., M=1.
	Configuration
	TL1-RSRP_Measurement_Period_SSB (ms) 

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

	DRX cycle ≤ 320ms
	max(TReport, ceil(M1*M*P)*max(TDRX,TSSB))

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

	Note1:	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.
Note2:       M1 = 1.5 if SMTC >= 40ms, otherwise M1 = 1


Table 2‑9 Measurement period TL1-RSRP_Measurement_Period_SSB for FR1 when HST is configured
	Configuration
	TL1-RSRP_Measurement_Period_CSI-RS (ms) 

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

	DRX cycle ≤ 320ms
	max(TReport, ceil(M1*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.
Note 3:      M1 = 1.5 if SMTC >= 40ms, otherwise M1 = 1


Table 2‑10 Measurement period TL1-RSRP_Measurement_Period_CSI-RS for FR1 when HST is configured

Proposal 5: Follow RLM evaluation period requirement in Table 2‑12 and BFD evaluation period requirement in Table 2‑13
	Configuration
	TEvaluate_out_SSB (ms) 
	TEvaluate_in_SSB (ms) 

	no DRX
	max(200,ceil(10*P)*TSSB)
	max(100,ceil(5*P)*TSSB)

	DRX cycle≤320
	max(200,ceil(M1*10*P)*max(TDRX,TSSB))
	max(100,ceil(M1*5*P)*max(TDRX,TSSB))

	DRX cycle>320
	ceil(10*P)*TDRX
	ceil(5*P)*TDRX

	NOTE1:	TSSB is the periodicity of SSB configured for RLM. TDRX is the DRX cycle length.
NOTE2:    M1 = 1.5 if SMTC >= 40ms, otherwise M1 = 1


Table 2‑12 Evaluation period TEvaluate_out_SSB and TEvaluate_in_SSB for FR1 under HST
	Configuration
	TEvaluate_BFD_SSB (ms) 

	no DRX
	max([50], ceil(5*P)*TSSB)

	DRX cycle ≤ 320ms
	max([50], ceil(M1*5*P)*max(TDRX,TSSB))

	DRX cycle > 320ms
	ceil(5*P)*TDRX

	Note1:	TSSB is the periodicity of SSB in the set [image: ]. TDRX is the DRX cycle length.
Note2: M1 = 1.5 if SMTC >= 40ms, otherwise M1 = 1


Table 2‑13 Evaluation period TEvaluate_BFD_SSB for FR1 under HST
Proposal 6: HST can reuse the RSRP accuracy requirement in non-HST case.
Proposal 7: SINR accuracy requirement is not applicable to HST scenario when SNR > 5dB.
Proposal 8: Inter-RAT cell identification for LTE in NR SA requirement is specified by Table 2‑16. 
	DRX cycle length [s]
	TdetectEUTRA_FDD [s] (number of DRX cycles)
	TmeasureEUTRA_FDD [s] (number of DRX cycles)
	TevaluateEUTRA_FDD
[s] (number of DRX cycles)

	0.32
	7.68 (24)
	1.28 (4)
	1.6(5)

	0.64
	12.8 (16)
	1.28 (2)
	1.92 (3)

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

	2.56 Note1
	58.88 (23)
	2.56 (1)
	7.68 (3)


Table 2‑16 Inter-RAT cell identification for LTE in NR SA requirement
Proposal 9: Inter-RAT measurement on LTE in NR SA mode only applicable to HST when Tinter1=60ms (gap pattern 0) is used.
Proposal 10: Inter-RAT cell identification for LTE in NR SA requirement is specified by Table 2‑19.
	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 9.4.3.2 apply
	Non-DRX requirements in clause 9.4.3.2 apply

	0.256
	3.84*K (15*CSSFinterRAT)
	3.84*K (15*CSSFinterRAT)

	0.32
	4.8*K (15*CSSFinterRAT)
	4.8*K (15*CSSFinterRAT)

	0.32< 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.


Table 2‑19 Requirement to identify a newly detectable E-UTRAN cell in HST
Proposal 11: No enhancement on Inter-RAT idle mode measurement on NR before EN-DC requirement for HST.
Proposal 12: No enhancement on Inter-RAT connected mode measurement on NR before EN-DC requirement for HST.


	R4-2001346
	Nokia, Nokia Shanghai Bell
	From the simulation results we make a number of observations:
1. A lower HO failure rate is observed when 1.5 scaling factor is removed for the intermediate DRX cycles (80-320 ms) and with high network load .
1. Lower failure HO rate is observed when using 3 L1 samples compared to 5 samples per measurement period, particularly with long DRX cycles .
1. A significant decrease in the Time-of-outage is observed for intermediate DRX cycles when 1.5 scaling factor is removed compare to when 1.5 scaling is applied .
1. Time-of-outage decreases when L1 measurement period of 3 samples is used compared to when using 5 samples.
Based on which we propose:
1. For NR HST in FR1 cell detection and measurement evaluation delay shall be reduced .
RAN4 tightens the FR1 cell detection and measurement requirements when DRX is in use.
Under HST condition the 1.5 scaling factor shall not be applied in general.
RAN4 defines the 1.5 scaling factor does not apply under HST conditions. 
Use Rel-16 LTE HST cell reselection tightening as baseline, unless shown not to work.
Intra-frequency cell detection for no DRX stay unchanged.
RAN4 tightens the FR1 cell detection and measurement requirements when DRX is in use from 5 samples to 3 samples.
Add signaling indicating when HST conditions apply in a cell.
For RLM in DRX RAN4 shall remove the 1.5 scaling factor under HST, when DRX is applied.
RAN4 also need to remove the 1.5 scaling used for RLM L1 indication (TIndication_interval) when DRX ≤ 320ms is used.
Beam management requirements seems not to need changes for HST.
RAN4 also need to remove the 1.5 scaling used for BFD L1 indication (TIndication_interval) when DRX ≤ 320ms is used.
with the observation:
1. Although the simulations do include non-ideal beam management not all BM aspects are simulated.


	R4-2001389
	Ericsson
	Proposal 1 : M2, M3 and M4 are not kept (or equivalently set equal to 1)
Proposal 2: Applicability of requirements for idle high speed operation excludes at least 160ms SMTC periodicity (80ms FFS)
Proposal 3 : The enhanced requirement for time index reading is max([120 OR 60]ms, ceil( 3 x Kp ) x SMTC period)

Proposal 4 : cDRX 1.5x relaxation factor is  not kept 
Proposal 5: Applicability of requirements for cDRX high speed operation excludes at least 160ms SMTC periodicity (80ms FFS)
Proposal 6 : 3 samples is used for measurement period

Observation 1 : The requirements for interRAT high speed measurements cannot be different for SA and EN-DC preparation
Proposal 7 : For interRAT reselection, reuse the same reselection requirements as for enhanced NR intrafrequency reselection. M2, M3 and M4 are not kept (or equivalently set equal to 1)

Proposal 8: Applicability of requirements for RRC connected non-DRX high speed operation excludes at least 160ms MGRP periodicity (80ms FFS)
Proposal 9: Non DRX requirements for interRAT measurements are 
Time period for PSS/SSS detection is max( 600ms, ceil( 5 x Kp) x max(MRGP,SMTC period ))
Time period for time index detection is max(120ms, ceil( 3 x Kp ) x max(MGRP,SMTC period))
Measurement period is max(200ms, ceil( 3 x Kp) x max(MGRP,SMTC period))

Proposal 10: Non DRX requirements for interRAT measurements are 
Time period for PSS/SSS detection is max( 600ms, ceil( 5 x Kp) x max(MRGP,SMTC period, DRX period ))
Time period for time index detection is max(120ms, ceil( 3 x Kp ) x max(MGRP,SMTC period, DRX period))
Measurement period is max(200ms, ceil( 3 x Kp) x max(MGRP,SMTC period))


	R4-2001659
	Huawei, HiSilicon
	Proposal 1: M2, M3 and M4 shall be kept for cell reselection in NR HST where M2=1.5, M3=M4=2.
Proposal 2:  Rel-15 requirements for non-DRX SSB index acquiring delay requirements case are reused to the high speed scenario.
Proposal 3: No enhancements of the cell detection, measurement and SSB index acquiring are allowed for DRX<320ms cases in NR HST. 
Proposal 4: 1.5x relaxation factor shall be used for DRX cycle ≤ 320ms.
Proposal 5: The measurement samples can be reduced from 5 to 3 for DRX>320. It shall be noted that the power saving gain is lost.
Proposal 6: 1.5x shall be kept for RLM in NR HST.
Proposal7: In NR HST scenario, network is suggested to configure timeRestrictionForChannelMeasurement to perform L1-RSRP measurement.
Proposal 8: The existing requirements for L1-RSRP measurement, CBD and BFD can be reused for HST (including SSB and CSI-RS based).
Proposal 9: For inter-RAT measurement
-NR to EUTRA inter-RAT measurements (in NR SA) follows the R16 EUTRA enhanced measurement requirements,
-EUTRA-NR inter-RAT measurement (before ENDC) follows the R16 HST NR measurement requirements.

	R4-2000573
	CATT
	CR on cell re-selection requirements for NR HST

	R4-2000639
	CMCC
	38.133 CR on cell re-selection requirements for Rel-16 NR HST

	R4-2001390
	Ericsson
	TP:High speed enhancements for NR idle mode



Open issues summary
Sub topic 1-1: Cell re-selection requirements
Agreements in RAN4#93 meeting (R4-1915887):
Cell re-selection requirements specified in Rel-16 LTE HST WI can be reused for NR HST
· The details are as following table:
	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
	[2.56 x M2 (8 x M2)]
	[0.32 x M3 (1 x M3)]
	[0.96 x M4 (3 x M4)]

	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)]

	Note 1:	FFS whether to keep M2, M3, M4



· No enhancement applied for 2.56s DRX length for NR HST
· Capture a note in the requirements table that 2.56s requirement has not been enhanced to support high speed operation.
Issue 1-1: Whether to keep M2, M3, M4 for cell re-selection
· Proposals
· Option 1 (CATT, NOKIA, Ericsson): remove M2, M3, M4
· Option 2 (CMCC, HW, QC): keep M2, M3, M4
· Recommended WF
· 6 companies discuss issue 1-1, 3 companies propose to remove the scaling factor, while 3 companies prefer to keep it. 
· Moderator feels it is difficult to move forward due to the current situation, and would like to suggest more companies provide comments and possible compromise in order to move forward. One example compromise is “remove the 1.5x scaling factor provided the applied SMTC period is <=TBD”. 

Issue 1-2: Applied SMTC in cell re-selection requirements for HST
· Proposals
· Option 1 (Ericsson): at least 160ms is excluded (FFS 80ms)
· Option 2 (CMCC): all the candidate SMTC periodicity can be configured if the 1.5x scaling factor is kept
· Recommended WF
· 2 companies discuss issue 1-2, 1 company propose that at least 160ms SMTC is excluded, 1 company thinks whether to restrict the applied SMTC period is related to whether to remove the 1.5x scaling factor. 
· Moderator feels it is difficult to move forward due to the current situation, and would like to suggest more companies provide comments and possible compromise in order to move forward. One example compromise is “the applied SMTC period is <= TBD, if the 1.5x scaling factor is removed”
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	QC
	Issue 1-1: Whether to keep M2, M3, M4 for cell re-selection
QC proposes the following compromise to proceed:
When SMTC < 40, remove M2,M3,M4
When SMTC >= 40, M2 = 1.5, M3 = M4 = 2 (to avoid waking up UE in the middle of DRX OFF)
Issue 1-2: Applied SMTC in cell re-selection requirements for HST
Following the proposal in issue 1-1, we suggest candidate SMTC < 40ms

	CATT
	Issue 1-1: Whether to keep M2, M3, M4 for cell re-selection
We propose to remove M2, M3 and M4. In HST scenario, there is no need to introduce scaling factor, and too relaxed requirement may degrade mobility performance. 
Issue 1-2: Applied SMTC in cell re-selection requirements for HST
Support exclude 160ms, and keep for others.

	
	


 
CRs/TPs comments collection
Major close-to-finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2000573
	

	R4-2000639
	

	R4-2001390
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:



Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	
	





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Topic #2: Cell identification delay
Agenda  8.17.1.2
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2000159
	vivo
	Proposal 1: The current SSB index acquiring delay requirements can be reused in the high speed scenario.
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 2: For non-DRX and DRX cycle ≤ 0.04s in NR HST, reuse R15 requirement for cell measurement delay, i.e. 5 samples.
Proposal 3: For DRX cycle > 0.16s in NR HST, tightening R15 requirement for cell identification and/or measurement delay can be considered.
Proposal 4: The enhancement of intra-frequency RRM requirement in NR HST is only done for DRX cycle ≤ 1.28s.
Proposal 5: The configuration of both SSB and CSI-RS periodicity larger than 40ms is not supported in NR HST scenario.
Proposal 6: For SS-SINR requirement in HST, slightly prefer option 1, i.e. SINR accuracy requirement is not applicable to HST scenario.


	R4-2000574
	CATT
	CR on cell identification requirements for NR HST

	R4-2000859
	NTT DOCOMO, INC.
	Observation 1:
In case of EN-DC or NE-DC, it is straightforward to utilize the same DRX cycle and align the timing between MCG and SCG from UE power saving perspective.

Proposal 1:
At least 1280ms DRX cycle should be included as the maximum DRX cycle for HST scenario.

Proposal 2:
The measurement sample is reduced from 5 to 3 when longer DRX cycle than 320ms is configured.


	R4-2001391
	Ericsson
	TP:High speed enhancements for NR RRC connected mode

	R4-2001660

	Huawei, HiSilicon

	Observation 1: The accuracy of SS-SINR deteriorates as the frequency offset increases.
Observation2: At high side condition, the accuracy of SS-SINR deteriorates seriously degraded.
Proposal 1: SS-SINR measurement is not supported in HST scenario.




Open issues summary
Sub topic 2-1: Cell identification delay requirements for non-DRX case
Agreements in RAN4#93 meeting:
· Rel-15 PSS/SSS detection delay requirements, measurement delay requirements for non-DRX case are applicable to the high speed scenario
· Further study SSB index acquiring delay requirements
Issue 2-1:  Whether Rel-15 SSB index acquiring delay requirements can be reused for NR HST
· Proposals
· Option 1(CMCC, CATT, HW, QC, vivo): Rel-15 SSB index acquiring delay requirements can be reused for NR HST
· Option 2 (Ericsson): Time index reading is max([120 OR 60]ms, ceil( 3 x Kp ) x SMTC period) 
· Recommended WF
· 6 companies discuss issue 2-1, 5 companies propose to reuse Rel-15 SSB index acquiring delay requirements for NR HST, 1 company propose to consider reducing the fixed 120ms term from the max() formulation to 60ms. 
· Moderator would like to suggest companies check whether following suggestion is acceptable: 
· For non-DRX, reusing Rel-15 SSB index acquiring delay requirements for NR HST.

Sub topic 2-2: Cell identification delay requirements for DRX case
Agreements in RAN4#93 meeting:
· For DRX cycle ≤ 320ms 
· FFS whether 3 or 5 samples shall be used for measurement period
· [5] samples shall be used for cell detection
· FFS whether 1.5x relaxation factor shall be used
· For DRX cycle > 320ms
· Option 1: measurement period is enhanced from 5 samples to 3 samples
· Option 2: no enhancement
· Other option is not precluded
· FFS if requirements for all SMTC periodicities shall be enhanced
Issue 2-2: Whether to keep the relaxation factor of 1.5 for DRX cycle <= 0.32s
· Proposals
· Option 1(CMCC, HW): keep the factor
· Option 2 (CATT, NOKIA, Ericsson): remove the factor
· Option 3 (QC): keep the factor of 1.5 if SMTC >= 40ms, otherwise remove the factor of 1.5
· Recommended WF
· 6 companies discuss Issue 2-2, 2 companies prefer to keep the factor, 3 companies prefer to remove the factor and 1 company provides a condition to remove the factor. Removing the scaling factor with a condition seems like a way to move forward. 
· Moderator would like to suggest companies to check whether following suggestion is acceptable:
· For DRX cycle <= 0.32s, the scaling factor can be removed if SMTC <= [40] ms 

Issue 2-3: For DRX <= 320ms, whether 3 or 5 samples shall be used for measurement period
· Proposals
· Option 1(CATT, NOKIA, Ericsson): 3 samples for DRX <= 320ms
· Option 2 (CMCC): 5 samples for DRX < 320ms, 3 samples for DRX cycle = 320ms
· Option 3 (QC): 5 samples for DRX < 320ms, 4 samples for DRX cycle = 320ms
· Option 4 (HW): 5 samples for DRX <= 320ms
· Option 5 (vivo): No enhancement for DRX <= 160ms, but for DXR cycle > 160ms, enhancement on measurement can be considered
· Recommended WF
· 7 companies discuss Issue 2-3, 3 companies prefer to use 3 samples for DRX cycle < =0.32s, 2 companies prefer to use 3 or 4 samples only for DRX cycle = 0.32s, 1 company prefer to keep 5 samples for DRX cycle <= 0.32s, and one company suggest enhancement can be considered for DRX cycle > 160ms
· At least for DRX cycle = 0.32s, most companies share the similar view that enhancement can be considered. Moderator suggest companies to check whether following suggestion is acceptable:
· For DRX cycle = 0.32s, measurement delay is 3 samples
· For DRX cycle < 0.32s, measurement delay is 5 samples

Issue 2-4: Whether to enhance the cell identification requirements for DRX > 320ms
· Proposals
· Option 1(HW, Ericsson, DOCOMO): measurement delay is 3 samples for DRX cycle > 0.32s
· Option 2 (CMCC): both PSS/SSS detection and measurement period is 3 samples for DRX > 0.32s
· [bookmark: _Hlk33115077]Option 3 (CATT, QC): no enhancement (keep 5 samples)
· Recommended WF
· 6 companies discuss Issue 2-4, 2 companies do not prefer to enhance the requirements for DRX > 0.32s, while 4 companies find it is necessary to have enhancement, among which 3 companies prefer to enhance the measurement delay from 5 samples to 3 samples and 1 company suggests both PSS/SSS detection and measurement delay are enhanced from 5 samples to 3 samples.
· Moderator would like to suggest more companies provide comments and possible compromise in order to move forward. One example compromise is: for DRX cycle > 320ms, the PSS/SSS detection and measurement delay can be reduced from 5 to 3 samples provided the applied SMTC period is <= TBD ms

Issue 2-5: Applied SMTC in cell identification requirements for HST
· Proposals
· Option 1(Ericsson): at least 160ms is excluded
· Option 2 (CMCC): For DRX < 0.32s, if the 1.5x scaling factor is removed, the restriction on applied SSB periodicity can be considered. For DRX >= 0.32s, if both the PSS/SSS detection delay and measurement delay are reduced from 5 to 3, the restriction on applied SSB periodicity can be considered
· Option 3 (vivo): The configuration of both SSB and CSI-RS periodicity larger than 40ms is not supported in NR HST scenario
· Recommended WF
· 3 companies discuss Issue 2-5, and 3 options are provided
· Issue 2-5 is related to Issue 2-2, 2-3 and 2-4. Moderator would like to suggest focus on discussing Issue 2-2, 2-3 and 2-4. And Issue 2-5 can be considered together when Issue 2-2, 2-3 and 2-4 are discussed

Issue 2-6: Applied DRX cycle in cell identification requirements for HST
· Proposals
· Option 1(vivo, DOCOMO): At least 1280ms DRX cycle should be included as the maximum DRX cycle for HST scenario
· Recommended WF
· Moderator would like to suggest companies check whether following suggestion is acceptable: 
· the maximum DRX cycle applied for HST requirements is 1280ms

Sub topic 2-3: SS-SINR
Agreements in RAN4#93 meeting:
· 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
Issue 2-7:  SS-SINR
· Proposals
· Option 1(QC): SINR accuracy requirement is not applicable to HST scenario when SNR > 5dB
· Option 2 (vivo, HW): SINR accuracy requirement is not applicable to HST scenario 
· Recommended WF
· Moderator would like to suggest more companies provide comments and possible compromise in order to move forward.

Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	QC
	Issue 2-1:  Whether Rel-15 SSB index acquiring delay requirements can be reused for NR HST
QC agrees with moderator suggestion
Issue 2-2: Whether to keep the relaxation factor of 1.5 for DRX cycle <= 0.32s
QC agree with moderator suggestion but with SMTC “<” 40ms instead of <= 40ms to be consistent with Topic 1 comment
Issue 2-3: For DRX <= 320ms, whether 3 or 5 samples shall be used for measurement period
“For DRX cycle < 0.32s, measurement delay is 5 samples” this suggestion from moderator aligns to our proposal, we agree with it. 
For DRX cycle = 0.32s, we suggest to discuss based on Ericsson’s analysis framework, since we use the same analysis framework in LTE. But two modification is needed for the framework to make it better align to HST scenario:
0. Hysteresis is needed, especially in HST scenario where train runs faster
0. In HST, SNR change across 5 PSS samples collected to detect a cell is large, hence UE can detect PSS/SSS with 5 samples when the first sample is collected long before SINR reaches -6dB
With the above modifications, in our paper (R4-2000772) we derive that the measurement requirement should set to 4 DRx cycles when DRx cycle period = 0.32s. Our proposal in last meeting which computed based only on ISD is 5 DRx cycle for DRx cycle period = 0.32s, but we agree with Ericsson’s analysis framework and update our proposal accordingly. Therefore, we would like to know companies’ comment to Ericsson and ours analysis and see if 4 DRx cycle is agreeable. 
Issue 2-4: Whether to enhance the cell identification requirements for DRX > 320ms
We can follow moderator’s suggestion to compromise here. We still would like to keep PSS/SSS detection time as Rel-15, but for measurement period, if SMTC is reduced to < 40ms as we proposed in Topic 1, by slightly extending on duration, UE can measure more samples per DRx cycle and achieve the same performance. For HST scenario, we as UE vendor can compromise to slightly higher power consumption to ensure system performance. Hence measurement period of 3 DRx cycle for DRx cycle > 0.32s when SMTC < 40ms is agreeable for QC.
Issue 2-5: Applied SMTC in cell identification requirements for HST
As proposed in previous issues, we suggest to have SMTC < 40ms.

	CATT
	Issue 2-1:  Whether Rel-15 SSB index acquiring delay requirements can be reused for NR HST
Support option 1, Rel-15 SSB index acquiring delay requirements can be reused for NR HST.
Issue 2-2: Whether to keep the relaxation factor of 1.5 for DRX cycle <= 0.32s
Support option 2, in HST scenario, there is no need to introduce scaling factor, and too relaxed requirement may degrade mobility performance.
Issue 2-3: For DRX <= 320ms, whether 3 or 5 samples shall be used for measurement period
If Kp is not considered in HST scenario, we can compromise to 5 sample for DRX < 320ms. And the upper bound of SMTC periodicity should be defined.
Issue 2-4: Whether to enhance the cell identification requirements for DRX > 320ms
If Kp is not considered in HST scenario, we can discuss the enhanced cell identification requirements for DRX > 320ms, the upper bound of DRX cycle shall be discussed to define the enhanced cell identification requirement, similar the way in idle mode.
Issue 2-5: Applied SMTC in cell identification requirements for HST
Support exclude 160ms, and keep for others.
Issue 2-6: Applied DRX cycle in cell identification requirements for HST
The upper bound of DRX cycle shall be discussed to define the enhanced cell identification requirement, similar the way in idle mode.


 
CRs/TPs comments collection
Major close-to-finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2000574
	

	R4-2001391
	

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:



Suggestion on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	
	





Discussion on 2nd round (if applicable)

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”




Topic #3: RLM
Agenda  8.17.1.3
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2001355

	Ericsson

	Proposal: 1.5x relaxation factor for DRX cycle <= 320ms is not kept for RLM L1 evaluation period in HST.



Open issues summary
Sub topic 3-1: RLM
Agreements in RAN4#93 meeting:
· Reuse Rel-15 RLM requirements for NR HST
· FFS whether 1.5x relaxation factor shall be used
Issue 3-1: Whether 1.5x relaxation factor for RLM shall be kept 
· Proposals
· Option 1 (HW): keep the 1.5x scaling factor
· Option 2 (QC): 1.5x relaxation factor is kept if SMTC >= 40ms, otherwise, 1.5x relaxation factor can be removed
· Option 3 (NOKIA, Ericsson): remove the 1.5x scaling factor
· Recommended WF
· 4 companies discuss issue 3-1, 3 options are proposed. 
· Moderator feels it is difficult to move forward due to the current situation, and would like to suggest more companies provide comments and possible compromise in order to move forward.
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	QC
	Issue 3-1: Whether 1.5x relaxation factor for RLM shall be kept 
We suggest to come back to this issue after issue 2-5 is resolved. It makes more sense to have uniform 1.5 relaxation factor usage across all the requirement as SMTC would not change too often.


 
Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:



Suggestion on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	
	





Discussion on 2nd round (if applicable)

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



[bookmark: _GoBack]Topic #4: Beam management
Agenda  8.17.1.4
0. Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2001356
	Ericsson
	Proposal 1: 1.5x relaxation factor for DRX <= 320ms is not kept for BFD L1 evaluation period in HST.
Observation 1: SSB based L1-RSRP measurement accuracy is not impacted with the Rel-16 NR high speed train scenario. 
Proposal 2: Rel-15 SSB based L1-RSRP measurement/accuracy requirements can be reused for Rel-16 NR HST.
Proposal 3: 1.5x relaxation factor for DRX cycle <= 320ms is not kept for L1-RSRP measurement period in HST.
Observation 2: CSI-RS based L1-RSRP accuracy is degraded significantly due to the Rel-16 NR high speed train scenario. 
Proposal 4: Rel-15 CSI based L1-RSRP measurement requirements can be reused for Rel-16 NR HST, but 1.5x relaxation factor for DRX cycle <= 320ms is not kept for L1-RSRP measurement period.
Proposal 5: RAN4 investigate the impact of CSI-RS based L1-RSRP measurement accuracy performance, if necessary, for Rel-16 HST scenario. 
Proposal 6: Rel-15 Candidate beam detection requirements can be reused for Rel-16 NR HST.


	R4-2001721
	Nokia, Nokia Shanghai Bell
	Proposal 1:SSB-based L1-RSRP measurement accuracy for Rel-15 NR can be reused for NR HST and the number of measurement samples is 3.
Proposal 2: CSI-RS based L1-RSRP measurement accuracy for Rel-15 NR can be reused for NR HST and the number of measurement samples is 3.
Proposal 3: SSB-based L1-RSRP measurement delay TL1-RSRP_Measurement_Period_SSB for Rel-15 NR can be reused for NR HST.
Proposal 4: CSI-RS based L1-RSRP measurement delay TL1-RSRP_Measurement_Period_CSI-RS for Rel-15 NR can be reused for NR HST.




0. Open issues summary
1. Sub topic 4-1: CBD based on SSB/CSI-RS
Agreements in RAN4#93 meeting:
· CBD based on SSB/CSI-RS
· FFS on whether Rel-15 CBD requirements based on SSB/CSI-RS can be reused for NR HST
Issue 4-1: Whether Rel-15 CBD requirements (including delay and accuracy) based on SSB/CSI-RS can be reused for NR HST
· Proposals
· Option 1 (HW, Ericsson): reuse Rel-15 CBD requirements for NR HST.
· Recommended WF
· Rel-15 CBD requirements (including delay and accuracy) based on SSB/CSI-RS can be reused for NR HST.

1. Sub topic 4-2: BFD based on SSB/CSI-RS
Agreements in RAN4#93 meeting:
· BFD based on SSB/CSI-RS
· Rel-15 BFD requirements based on SSB/CSI-RS can be reused for NR HST
· FFS whether 1.5x relaxation factor shall be used
Issue 4-2: Whether 1.5x relaxation factor shall be kept 
· Proposals
· Option 1 (HW): keep the 1.5x scaling factor
· Option 2 (QC): 1.5x relaxation factor is kept if SMTC >= 40ms, otherwise, 1.5x relaxation factor can be removed
· Option 3 (NOKIA, Ericsson): remove the 1.5x scaling factor
· Recommended WF
· 4 companies discuss issue 4-2, 3 options are proposed. 
· Moderator feels it is difficult to move forward due to the current situation, and would like to suggest more companies provide comments and possible compromise in order to move forward.

Issue 4-3: Whether to keep the 1.5x scaling factor used for L1 indication (TIndication_interval) for DRX ≤ 320ms 
· Proposals
· Option 1 (NOKIA): remove the 1.5x scaling factor
· Recommended WF
· Moderator would like to suggest more companies provide comments and possible compromise in order to move forward.

1. Sub topic 4-3: L1-RSRP based on SSB/CSI-RS
Agreements in RAN4#93 meeting:
· L1-RSRP based on SSB
· FFS on whether Rel-15 requirements (measurement delay, measurement accuracy) can be reused for NR HST
· L1-RSRP based on CSI-RS
· FFS on whether Rel-15 requirements (measurement delay, measurement accuracy) can be reused for NR HST
Issue 4-4: Whether Rel-15 L1-RSRP requirements (including delay and accuracy) based on SSB can be reused for NR HST
· Proposals
· Option 1 (HW, NOKIA): reuse Rel-15 requirements
· Option 2 (QC): 1.5x relaxation factor is kept if SMTC >= 40ms, otherwise, 1.5x relaxation factor can be removed
· Option 3 (Ericsson): Rel-15 SSB based L1-RSRP measurement/accuracy requirements can be reused for Rel-16 NR HST, but the 1.5x relaxation factor for DRX cycle <= 320ms is not kept for L1-RSRP measurement period in HST
· Recommended WF
· 4 companies discuss issue 4-4, according to the proposals, all the companies share the similar view that the measurement accuracy and the number of samples for delay requirements in Rel-15 L1-RSRP based on SSB can be reused for NR HST. However, companies have different views on whether to keep the 1.5x relaxation factor.
· Moderator would like to suggest company to check whether following suggestion is acceptable:
· Measurement accuracy and the number of samples for delay requirements in Rel-15 L1-RSRP based on SSB can be reused for NR HST
· Moderator would like to suggest more companies provide comments and possible compromise on whether to keep the 1.5x relaxation factor.

Issue 4-5: Whether Rel-15 L1-RSRP requirements (including delay and accuracy) based on CSI-RS can be reused for NR HST
· Proposals
· Option 1 (HW, NOKIA): reuse Rel-15 requirements
· Option 2 (QC): 1.5x relaxation factor is kept if SMTC >= 40ms, otherwise, 1.5x relaxation factor can be removed
· Option 3 (Ericsson): Rel-15 CSI based L1-RSRP measurement requirements can be reused for Rel-16 NR HST, but 1.5x relaxation factor for DRX cycle <= 320ms is not kept for L1-RSRP measurement period
· Recommended WF
· 4 companies discuss issue 4-5, according to the proposals, all the companies share the similar view that the measurement accuracy and the number of samples for delay requirements in Rel-15 L1-RSRP based on CSI-RS can be reused for NR HST. However, companies have different views on whether to keep the 1.5x relaxation factor.
· Moderator would like to suggest company to check whether following suggestion is acceptable:
· Measurement accuracy and the number of samples for delay requirements in Rel-15 L1-RSRP based on CSI-RS can be reused for NR HST
· Moderator would like to suggest more companies provide comments and possible compromise on whether to keep the 1.5x relaxation factor.

Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	QC
	Issue 4-1: Whether Rel-15 CBD requirements (including delay and accuracy) based on SSB/CSI-RS can be reused for NR HST
WF agreeable to us
Issue 4-2: Whether 1.5x relaxation factor shall be kept 
Issue 4-3: Whether to keep the 1.5x scaling factor used for L1 indication (TIndication_interval) for DRX ≤ 320ms 
Issue 4-4: Whether Rel-15 L1-RSRP requirements (including delay and accuracy) based on SSB can be reused for NR HST
Issue 4-5: Whether Rel-15 L1-RSRP requirements (including delay and accuracy) based on CSI-RS can be reused for NR HST
For issue 4-2 to 4-5, we suggest to come back to this issue after issue 2-5 is resolved. It makes more sense to have uniform 1.5 relaxation factor usage across all the requirement as SMTC would not change too often.



 

Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:



Suggestion on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	
	





Discussion on 2nd round (if applicable)

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Topic #5: Inter-RAT measurement
Agenda  8.17.1.5
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2000160
	vivo
	Proposal 1: For connected UE non-DRX case, reuse R15 inter-RAT measurement requirement in TS 38.133 and both Tinter1 = 60ms and Tinter1 = 30ms should be supported in NR HST.
Proposal 2: For connected UE DRX case, specify inter-RAT cell identification requirement as Table 1. 
Proposal 3: For idle/inactive UE, support option 1, i.e. reuse the R16 LTE HST cell re-selection requirements.
Proposal 4: The EUTRA-NR inter-RAT measurement requirement for connected UE in NR HST can be defined after intra-frequency measurement requirement is defined, by using the same methodology as intra-frequency requirements.
Proposal 5: The EUTRA-NR inter-RAT measurement requirement for idle UE in NR HST reuse the R16 NR HST cell re-selection requirements, i.e. option 1 is adopted.


	R4-2000631
	CMCC
	Proposal 1: it is proposed to enhance the inter-RAT measurement requirements to support high speed, including EUTRA-NR inter-RAT measurement before EN-DC, and NR-EUTRA inter-RAT measurement for SA scenario.
EUTRA-NR inter-RAT measurement delay requirements before EN-DC
Proposal 2: it is proposed to specify EUTRA-NR inter-RAT measurement delay requirements before EN-DC following the Rel-16 HST NR measurement requirements.
Proposal 2.1: for high speed scenario, the EUTRA-NR inter-RAT cell re-selection requirements before EN-DC are proposed as following:
Table: Tdetect,NR, Tmeasure,NR and Tevaluate,NR 
	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 x 1.5 (8 x 1.5)
	0.32 x 1.5 (1 x 1.5)
	0.96 x 1.5 (3 x 1.5)

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

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

	2.56 Note1
	58.88 (23)
	2.56 (1)
	7.68 (3)



Observation 1: for no DRX case, all the candidate SMTC periods can be applied to the NR HST scenario.
Proposal 2.2: for no DRX case, the current PSS/SSS detection delay requirements, measurement delay requirements and SSB index acquiring delay requirements are applicable to high speed scenario, and all the candidate SMTC periods and all the candidate MGRP can be applied.
Proposal 2.3: For the case of DRX cycle < 320ms, it is proposed to reuse Rel-15 cell identification requirements. And all the candidate SMTC period can be considered.
Proposal 2.4: For the case of DRX cycle >= 320ms, it is proposed to reduce the number of samples for measurement and PSS/SSS detection. And the applied SMTC periodicity can be further discussed.
NR-EUTRA inter-RAT measurement requirements for SA
Proposal 3: it is proposed to specify NR-EUTRA inter-RAT measurement requirements for SA following the Rel-16 HST EUTRA measurement requirements.

Proposal 3.1: for high speed scenario, the cell re-selection requirements on NR-EUTRA inter-RAT measurement for SA are proposed as following:
	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 Note1
	58.88 (23)
	2.56 (1)
	7.68 (3)



Observation 2: for the no DRX case with Tinter1 of 60ms, the current requirements of TIdentify,E-UTRAN can be applied to the high speed scenario, while for the no DRX case with Tinter1 of 30ms, enhancement is necessary.
Proposal 4: for NR-EUTRA inter-RAT measurement requirements in SA connected mode with no DRX, the current requirements TIdentify,E-UTRAN with Tinter1 of 60ms can be reused for high speed scenario.
Proposal 5: for NR-EUTRA inter-RAT measurement requirements in SA connected mode with no DRX, the current requirements TIdentify,E-UTRAN with Tinter1 of 30ms may need to be enhanced to support high speed scenario.
Proposal 6: for NR-EUTRA inter-RAT measurement requirements in SA connected mode with DRX, the TIdentify,E-UTRAN are proposed as following:
	DRX cycle length (s)
	TIdentify, E-UTRAN (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<1.28 
	Note1 (10)
	Note1 (10)

	1.28
	Note1 (8)
	Note1 (8)

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

	NOTE 1:	The time depends on the DRX cycle length.




	R4-2001392
	Ericsson
	TP: interRAT NR high speed updates in 36.133




Open issues summary
1. Sub topic 5-1: NR- EUTRA Inter-RAT measurement 
Agreements in RAN4#93 meeting:
· NR-EUTRA Inter-RAT measurement (NR SA)
· Cell re-selection
· Option 1: reuse the R16 LTE HST cell re-selection requirements, and details are:
	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)


· Other option is not precluded
· Cell identification without DRX in connected mode 
· Option 1: 
· The Rel-15 requirements TIdentify,E-UTRAN with Tinter1 of 60ms can be reused for high speed scenario. 
· FFS whether the current requirements TIdentify,E-UTRAN with Tinter1 of 30ms can be reused for high speed scenario
· Other options are not precluded
· NR-EUTRA Inter-RAT measurement (NR SA)
· Cell identification with DRX in connected mode 
· Option 1
	DRX cycle length (s)
	TIdentify, E-UTRAN (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<1.28 
	Note1, 2 (10)
	Note1, 2 (10)

	1.28
	Note1, 2 (8)
	Note1, 2 (8)

	1.28< DRX-cycle ≤10.24
	Note1, 2 (20)
	Note1, 2 (20)

	NOTE 1: The time depends on the DRX cycle length.
NOTE 2: Intra-frequency deployed is assumed for LTE HST and intra-frequency without gap is assumed for NR HST,
So CSSFinterRAT  = 1.


· Option 2
	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 9.4.3.2 apply
	Non-DRX requirements in clause 9.4.3.2 apply

	0.256
	3.84*CSSFinterRAT (15*CSSFinterRAT)
	3.84*CSSFinterRAT (15*CSSFinterRAT)

	0.32
	4.8*CSSFinterRAT (15*CSSFinterRAT)
	4.8*CSSFinterRAT (15*CSSFinterRAT)

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

	NOTE 1:	The time depends on the DRX cycle length.


· Other options are not precluded

Issue 5-1: Whether to enhance the NR- EUTRA inter-RAT measurement (SA) to support HST
· Proposals
· Option 1 (CMCC, HW, Ericsson, vivo, QC): enhancement is necessary
· Recommended WF
· NR-EUTRA inter-RAT measurement requirements need to be enhanced 

Issue 5-2: Cell re-selection requirements on NR- EUTRA inter-RAT measurement in idle mode
· Proposals
· Option 1 (CMCC, HW, Ericsson, vivo): The principle is that NR to EUTRA inter-RAT measurements follows the R16 EUTRA HST enhanced measurement requirements. And the details are shown in the following Table:
	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 Note1
	58.88 (23)
	2.56 (1)
	7.68 (3)


· Option 2 (QC):
	[bookmark: _Hlk31976887]DRX cycle length [s]
	TdetectEUTRA_FDD [s] (number of DRX cycles)
	TmeasureEUTRA_FDD [s] (number of DRX cycles)
	TevaluateEUTRA_FDD
[s] (number of DRX cycles)

	0.32
	7.68 (24)
	1.28 (4)
	1.6(5)

	0.64
	12.8 (16)
	1.28 (2)
	1.92 (3)

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

	2.56 Note1
	58.88 (23)
	2.56 (1)
	7.68 (3)



· Recommended WF
· Moderator would like to suggest company to check whether following suggestion is acceptable:
· NR to EUTRA inter-RAT measurements requirements follows the R16 EUTRA HST measurement requirements

Issue 5-3: Cell identification requirements on NR- EUTRA inter-RAT measurement in connected mode for non-DRX case
· Proposals
· Option 1 (CMCC): The current requirements TIdentify,E-UTRAN with Tinter1 of 60ms can be reused for high speed scenario. The current requirements TIdentify,E-UTRAN with Tinter1 of 30ms may need to be enhanced to support high speed scenario
· [bookmark: _Hlk31977935]Option 2 (QC): Inter-RAT measurement on LTE in NR SA mode only applicable to HST when Tinter1=60ms (gap pattern 0) is used
· Option 3 (HW): NR to EUTRA inter-RAT measurements (in NR SA) follows the R16 EUTRA enhanced measurement requirements
· Option 4 (vivo): For connected UE non-DRX case, reuse R15 inter-RAT measurement requirement in TS 38.133 and both Tinter1 = 60ms and Tinter1 = 30ms should be supported in NR HST
· Recommended WF
· Moderator would like to suggest company to check whether following suggestion is acceptable:
· For connected mode with non-DRX, R15 inter-RAT measurement requirement in TS 38.133 can be reused for NR HST

Issue 5-4: Cell identification requirements on NR- EUTRA inter-RAT measurement in connected mode for DRX case
· Proposals
· Option 1 (CMCC): 
	DRX cycle length (s)
	TIdentify, E-UTRAN (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<1.28 
	Note1 (10)
	Note1 (10)

	1.28
	Note1 (8)
	Note1 (8)

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

	NOTE 1:	The time depends on the DRX cycle length.



· Option 2 (QC): 
	[bookmark: _Hlk24385360]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 9.4.3.2 apply
	Non-DRX requirements in clause 9.4.3.2 apply

	0.256
	3.84*K (15*CSSFinterRAT)
	3.84*K (15*CSSFinterRAT)

	0.32
	4.8*K (15*CSSFinterRAT)
	4.8*K (15*CSSFinterRAT)

	0.32< 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.



· Option 3 (vivo): 
	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 9.4.3.2 apply
	Non-DRX requirements in clause 9.4.3.2 apply

	0.16< DRX-cycle ≤0.32
	Note1 (15*CSSFinterRAT)
	Note1 (15*CSSFinterRAT)

	0.64
	5.12*CSSFinterRAT (8*CSSFinterRAT)
	5.12*CSSFinterRAT (8*CSSFinterRAT)

	1.28
	8.96*CSSFinterRAT (7*CSSFinterRAT)
	8.96*CSSFinterRAT (7*CSSFinterRAT)

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

	NOTE 1:	The time depends on the DRX cycle length.



· Recommended WF
· Moderator would like to suggest more companies provide comments and possible compromise on the NR- EUTRA inter-RAT in connected mode for DRX case

1. Sub topic 5-2: EUTRA-NR Inter-RAT measurement 
Agreements in RAN4#93 meeting:
· EUTRA-NR Inter-RAT measurement (before EN-DC)
· Cell re-selection
· Option 1: reuse the R16 NR HST cell re-selection requirements, the details are:
· Other option is not precluded
· Cell identification without DRX in connected mode 
· Option 1: reuse Rel-15 NR PSS/SSS detection delay requirements, measurement delay requirements and SSB index acquiring delay 
· Other option is not precluded
· Cell identification with DRX in connected mode 
· Option 1: Reduce the number of measurement samples
· Option 2: Reuse the Rel-15 NR cell identification requirements and the feasible DRX cycles can be further discussed
· Other option is not precluded
Issue 5-5: Whether to enhance the EUTRA-NR inter-RAT measurement (before EN-DC) to support HST
· Proposals
· Option 1 (CMCC, HW, Ericsson, vivo): enhancement is necessary
· Option 2 (QC): no enhancement
· Recommended WF
· 5 companies discuss Issue 4-1, 4 companies prefer to enhance the EUTRA-NR inter-RAT measurement requirements and 1 company suggest no enhancement. 
· Moderator would like to suggest companies to check whether following suggestion is acceptable:
· EUTRA-NR inter-RAT measurement requirements need to be enhanced 

Issue 5-6: Cell re-selection requirements on EUTRA-NR inter-RAT in idle mode
· Proposals
· Option 1 (CMCC, HW, vivo): The principle is that EUTRA-NR inter-RAT measurement (before ENDC) follows the R16 HST NR measurement requirements. And the details are shown in following table:
	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 x 1.5 (8 x M2)
	0.32 x 2 (M3)
	0.96 x 2 (3 x M4)

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

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

	2.56 Note1
	58.88 (23)
	2.56 (1)
	7.68 (3)

	Note: M2 = 1.5 and M3=M4= 2 if SMTC periodicity of measured intra-frequency cell > 20 ms; otherwise M2=M3=1.



· [bookmark: _Hlk33125059]Option 2 (Ericsson): Reuse the same reselection requirements as for enhanced NR intrafrequency reselection. M2, M3 and M4 are not kept and at least 160ms MGRP periodicity is excluded
· 
· Recommended WF
· Except whether to keep the scaling factor, the baseline among the companies are the same, which is following the R16 HST NR measurement requirements
· Moderator would like to suggest companies to check whether following suggestion is acceptable:
· There issue is related to the conclusion of Issue 5-5, if it is agreed to enhance the EUTRA-NR inter-RAT measurement requirements, the cell re-selection requirements on EUTRA-NR inter-RAT measurement follow R16 HST NR cell re-selection requirements 

Issue 5-7: Cell identification requirements on EUTRA-NR inter-RAT measurement in connected mode for non-DRX case
· Proposals
· Option 1 (CMCC): the current PSS/SSS detection delay requirements, measurement delay requirements and SSB index acquiring delay requirements can be reused to the high speed scenario, and all the candidate SMTC periods and all the candidate MGRP can be applied.
· Option 2 (HW, vivo): EUTRA-NR inter-RAT measurement (before ENDC) follows the R16 HST NR measurement requirements
· Option 3 (Ericsson):
· Time period for PSS/SSS detection is max( 600ms, ceil( 5 x Kp) x max(MRGP,SMTC period ))
· Time period for time index detection is max(120ms, ceil( 3 x Kp ) x max(MGRP,SMTC period))
· Measurement period is max(200ms, ceil( 3 x Kp) x max(MGRP,SMTC period))
· Recommended WF
· Although the detail proposal is different from companies, the baseline among the companies are the same, which is following the R16 HST NR measurement requirements
· Moderator would like to suggest companies to check whether following suggestion is acceptable:
· There issue is related to the conclusion of Issue 5-5, if it is agreed to enhance the EUTRA-NR inter-RAT measurement requirements, cell identification requirements on EUTRA-NR inter-RAT measurement in connected mode for non-DRX case follow R16 HST NR requirements 

Issue 5-8: Cell identification requirements on EUTRA-NR inter-RAT measurement in connected mode for DRX case
· Proposals
· Option 1 (CMCC): 
· For the case of DRX cycle < 320ms, it is proposed to reuse Rel-15 cell identification requirements. And all the candidate SMTC period can be considered.
· For the case of DRX cycle >= 320ms, it is proposed to reduce the number of samples for measurement and PSS/SSS detection. And the applied SMTC periodicity can be further discussed.
· Option 2 (HW, vivo): EUTRA-NR inter-RAT measurement (before ENDC) follows the R16 HST NR measurement requirements
· Option 3 (Ericsson):
· Time period for PSS/SSS detection is max( 600ms, ceil( 5 x Kp) x max(MRGP,SMTC period, DRX period ))
· Time period for time index detection is max(120ms, ceil( 3 x Kp ) x max(MGRP,SMTC period, DRX period))
· Measurement period is max(200ms, ceil( 3 x Kp) x max(MGRP,SMTC period))
· Recommended WF
· Although the detail proposal is different from companies, the baseline among the companies are the same, which is following the R16 HST NR measurement requirements
· Moderator would like to suggest companies to check whether following suggestion is acceptable:
· There issue is related to the conclusion of Issue 5-5, if it is agreed to enhance the EUTRA-NR inter-RAT measurement requirements, cell identification requirements on EUTRA-NR inter-RAT measurement in connected mode for DRX case follow R16 HST NR requirements 

Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	QC
	Issue 5-1: Whether to enhance the NR- EUTRA inter-RAT measurement (SA) to support HST
Suggested WF is good for us.
Issue 5-2: Cell re-selection requirements on NR- EUTRA inter-RAT measurement in idle mode
As we explained in our paper, high speed train is a long-distance transportation system, inter-RAT handover most likely happens when train enters different regions, and this event to happen much less frequent than intra-frequency neighboring cell handover. Also note that inter-RAT measurement consumes more power than intra-frequency measurement. Therefore, we don’t agree with reusing intra-frequency requirement, but compromise can be made as long as UE power consumption and system performance trade-off is considered.
Issue 5-3: Cell identification requirements on NR- EUTRA inter-RAT measurement in connected mode for non-DRX case
Suggested WF is good for us.
Issue 5-4: Cell identification requirements on NR- EUTRA inter-RAT measurement in connected mode for DRX case
We have the following observations:
(1) As explained in 5-2, inter-RAT measurement should be slower than intra-frequency measurement. 
(2) Below 0.32s DRx cycle, QC and Vivo are aligned. 
(3) Between 0.32 and 1.28, CMCC and vivo proposals are close. 
Based on the observations, we propose a compromised proposal in the table pasted below.
Issue 5-5: Whether to enhance the EUTRA-NR inter-RAT measurement (before EN-DC) to support HST
We can compromise to accept enhancement, but we suggest to take our argument into consideration when discussing the enhancement: 
(1) In idle mode, UE is not transmitting, discover NR cell faster before EN-DC doesn’t provide significant performance improvement. Connection is still maintained by LTE.
(2) Inter-RAT handover is less frequent than intra-frequency handover
Issue 5-6: Cell re-selection requirements on EUTRA-NR inter-RAT in idle mode
We suggest to discuss possible options between non-HST inter-RAT requirement and HST intra-frequency measurement requirement.
Issue 5-7: Cell identification requirements on EUTRA-NR inter-RAT measurement in connected mode for non-DRX case
Issue 5-8: Cell identification requirements on EUTRA-NR inter-RAT measurement in connected mode for DRX case
For issue 5-7 and 5-8, as we explained in issue 5-5, inter-RAT should be slower than intra-frequency measurement. We can compromise to enhance the inter-RAT measurement, but hope that we can find compromised requirement between no enhancement and intra-frequency HST requirement.


 
	QC compromised proposal for NR- EUTRA inter-RAT measurement in connected mode for DRX case

	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 9.4.3.2 apply
	Non-DRX requirements in clause 9.4.3.2 apply

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

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

	0.64 < DRx cycle <= 1.28
	Note1 (8)
	Note1 (8)

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

	NOTE 1:	The time depends on the DRX cycle length.
NOTE 2:	The requirement only applicable to CSSFinterRAT = 1 case


			
CRs/TPs comments collection
Major close-to-finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2001392
	

	
	

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:



Suggestion on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	
	





Discussion on 2nd round (if applicable)

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”
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