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Introduction
This email discussion focuses on RRM for Rel-16 NR HST, and in particular the agenda items:
6.17.1 RRM core requirements 
6.17.1.1 Cell re-selection	
6.17.1.2 Cell identification delay	
6.17.1.3 RLM	
6.17.1.4 Beam management	
6.17.1.5 Inter-RAT measurement	

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 draft CR/TP

Topic #1: Cell re-selection requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003098
	Ericsson
	Proposal 1 : M2, M3 and M5 are retained for some SMTC periods
Proposal 2 : When SMTC < 40, remove M2, M3, M4; when SMTC >= 40, M2 = 1.5, M3 = M4 = 2
Proposal 3 A note such as 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 should be added in NR high speed specifications.

	R4-2003099
	Ericsson
	Draft CR on requirements for idle mode mobility in high speed NR

	R4-2003263
	CATT
	Proposal 1: Option 3 is adopted for cell re-selection requirement or cell identification requirement.
Proposal 2: The scaling factor of 1.5 can be kept for RLM and beam management in HST scenario.
Proposal 3: 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 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.

	R4-2003264
	CATT
	Draft CR on cell re-selection requirements for NR HST

	R4-2003430
	Qualcomm, Inc.
	Proposal 1: NR HST Pcell measurement requirement in idle mode under 500km/h train speed is given in the table 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
	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 > 40 ms; otherwise M2=M3=1.


Table 3‑1 Pcell idle mode measurement enhancement for NR HST under 500km/h train speed
Observation 5: Connectivity might be affected in the worst-case scenario with 500km/h and ISD = 700m when M = 1.5. However, if ISD is larger than 700m or speed is slower than 500km/h, M=1.5 is a feasible configuration to maintain the connectivity.
Proposal 2: In connected mode, intra-frequency measurement requirement is specified in tables below. 
	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 periodicity of measured intra-frequency cell > 40 ms; otherwise M=1.


Table 3‑2 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 periodicity of measured intra-frequency cell > 40 ms; otherwise M=1.


Table 3‑3 Measurement period requirement for HST
Proposal 3: Follow L1-RSRP measurement period in non-HST NR requirement in tables below, 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 3‑4 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 3‑5 Measurement period TL1-RSRP_Measurement_Period_CSI-RS for FR1 when HST is configured
Proposal 4: RLM, BFD and CBD measurement follows Rel-15 requirements.
Proposal 5: SINR accuracy requirement is not applicable to HST scenario when SNR > 5dB.
Proposal 6: Inter-RAT cell identification for LTE in NR SA requirement is specified by the table below. 
	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
	 5.76(18)
	0.64 (2)
	0.96(3)

	0.64
	7.68 (12)
	1.28 (2)
	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)


Table 3‑6 Inter-RAT cell identification for LTE in NR SA requirement
Proposal 7: Inter-RAT cell identification for LTE in NR SA requirement is specified by the table 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 9.4.3.2 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


Table 3‑7 Requirement to identify a newly detectable E-UTRAN cell in HST
Proposal 8: Cell re-selection requirements on EUTRA-NR inter-RAT in idle mode follows the table below.
	DRX cycle length [s]
	Tdetect,NR [s] (number of DRX cycles)
	Tmeasure,NR [s] (number of DRX cycles)
	Tevaluate,NR
[s] (number of DRX cycles)
	

	
	
	
	
	

	0.32
	6.4 x 1.5 (20 x 1.5)
	1.28 x 1.5 (4 x 1.5 )
	0.96 x 1.5 (3 x 1.5)
	 

	0.64
	10.24 (16)
	1.28 (2 )
	1.92(3)
	 

	1.28
	12.8 (10)
	1.28 (1 )
	6.4(3)
	 

	2.56
	58.88 x N1
(23 x N1)
	2.56 (1)
	7.68(3)
	 


Table 3‑8 Cell re-selection requirements on EUTRA-NR inter-RAT in idle mode
Proposal 9: Cell re-selection requirements on EUTRA-NR inter-RAT in connected mode follows the table below.
	Condition NOTE1,2
	TPSS/SSS_sync_intra
	T SSB_measurement_period_intra  
	TSSB_time_index_intra

	No DRX
	max[600ms, [8] x max(MGRP, SMTC period)]
	Max(200ms, 8  Max(MGRP, SMTC period))  CSSFinter
	max[120ms, [3] x max(MGRP, SMTC period)] 

	DRX cycle ≤ 320ms
	max[600ms, ceil([8]xM) x max(MGRP, SMTC period, DRX cycle)]
	Max(200ms, Ceil(8  M)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter
	max[120ms, ceil([3] x M) x max(MGRP, SMTC period, DRX cycle)] 

	DRX cycle > 320ms
	4xM x DRX cycle 
	4xM  DRX cycle  CSSFinter
	[3] x DRX cycle 

	NOTE 1: 	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1
NOTE 2: 	In EN-DC operation, the parameters, timers and scheduling requests referred to in clause 3.6.1 are for the secondary cell group. The DRX cycle is the DRX cycle of the secondary cell group.
NOTE 3:   When SMTC < =40ms, M=1; when SMTC >40ms, M = 1.5


Table 3‑9 Cell re-selection requirements on EUTRA-NR inter-RAT in connected mode
Proposal 10: Align NR inter-frequency measurement requirement to inter-RAT measurement requirement in NR SA mode.


	R4-2003471
	CMCC
	Draft CR on cell re-selection requirements for Rel-16 NR HST for 38.133

	R4-2003480
	CMCC
	Cell re-selection requirements
Proposal 1: for cell re-selection, when SMTC < =40, M2, M3, M4 is removed; and when SMTC >40, M2 = 1.5, M3 = M4 = 2.  
Cell identification requirements in connected mode 
Proposal 2: for DRX cycle <= 320ms in connected mode, when SMTC < =40, 1.5x scaling factor is removed; and when SMTC >40, 1.5x scaling factor is kept.
Proposal 3: For the case of DRX cycle < 160ms in connected mode, it is proposed to reuse Rel-15 measurement requirement, which is 5 samples.
Proposal 4: For the case of DRX cycle >= 160ms in connected mode, the measurement period is proposed to be 3 DRX cycles when SMTC <= 40ms, and the measurement period is proposed to be 5 DRX cycles when SMTC > 40ms.
RLM
Proposal 5: for RLM, it is proposed to keep the 1.5x relaxation factor.
Beam management
Proposal 6: for BFD, it is proposed to keep the 1.5x relaxation factor.
Proposal 7: for L1-RSRP, the outcome of L3 measurement can be reused. 1.5x relaxation factor is removed when SMTC < =40, and 1.5x relaxation factor is kept when SMTC >40.

	R4-2004293
	Huawei, Hisilicon
	Proposal 1: In cell reselection, when SMTC < =40, remove M2, M3, M4; when SMTC >40, M2 = 1.5, M3 = M4 = 2.
Proposal 2:  The measurement period for NR HST be specified as below,
· DRX cycle≤ 320ms, the sample number is 4 samples, 1.5 relaxation factor is kept;
· DRX cycle>320ms, the sample number is 4 samples.
Proposal 3: 1.5x shall be kept for RLM in NR HST.
Proposal4: In NR HST scenario, network is suggested to configure timeRestrictionForChannelMeasurement to perform L1-RSRP measurement.
Proposal 5: The existing requirements for L1-RSRP measurement, CBD and BFD can be reused for HST (including SSB and CSI-RS based).
Proposal 6: R16 EUTRA HST enhanced cell reselection requirements can be reused for NR to EUTRA inter-RAT cell reselection.
Proposal 7: 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 9.4.3.2 apply
	Non-DRX requirements in clause 9.4.3.2 apply

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

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

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


Proposal 8: 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)]



Proposal 9: The EUTRA-NR inter-RAT cell identification requirements in NR HST shall considers additional time for AGC adjustment.

	R4-2004294
	Huawei, Hisilicon
	Draft CR on cell reselection in NR HST

	R4-2004452
	Nokia, Nokia Shanghai Bell
	Proposal 1: Remove the 1.5x scaling factor for HST idle mode intra-frequency measurements.
Proposal 2: For intra-frequency neighbour cell measurements M2 = M3 = M4 = 1.
Proposal 3: Provided SMTC periodicity of SMTC ≤ 40ms the UE shall not apply the 1.5x scaling factor.
Proposal 4: Adapt serving cell measurement requirements if proposals 1 - 3 are agreed.
Proposal 5: for HST M1=2 if SMTC periodicity (TSMTC) > 40 ms and DRX cycle ≤ 0.64 second for the serving cell measurements.

	R4-2004453
	Nokia, Nokia Shanghai Bell
	TP for NR HST and Cell Reselection



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1: Cell re-selection requirements for neighbour cell
Background:
In the previous discussion, the cell re-selection requirements on neighbour cell for Rel-16 NR HST are agreed as following, and the open issue is whether to keep the scaling factor M2, M3, M4.
	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



To solve the open issue, in last meeting, a compromised solution has been discussed in which a threshold of SMTC is proposed and for the SMTC <= threshold, the scaling factor can be removed. However, there was no conclusion in the last meeting since companies have different views on the threshold of SMTC. 
Issue 1-1: Whether to keep M2, M3, M4 for cell re-selection requirements for neighbour cell
· Proposals
· Option 1 (CATT, QC, CMCC, HW, NOKIA): When SMTC < =40, remove M2, M3, M4; when SMTC >40, M2 = 1.5, M3 = M4 = 2
· Option 1A (Ericsson): When SMTC < =40, remove M2, M3, M4; when SMTC >40, M2 = 1.5, M3 = M4 = 2. A note such as 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 should be added in NR high speed specifications.
· Recommended WF
· 6 companies discuss issue 1-1, all the companies agree that when SMTC < =40, remove M2, M3, M4; when SMTC >40, M2 = 1.5, M3 = M4 = 2. But 1 company prefer to add a note in the specification that 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
· Moderator would like to check whether following option can be acceptable:
· For cell re-selection, when SMTC < =40ms, remove M2, M3, M4; when SMTC >40ms, M2 = 1.5, M3 = M4 = 2

Sub-topic 1-2: : Cell re-selection requirements for serving cell
Background:
In current requirements, Table 4.2.2.2-1 in TS 38.133 lists the measurement requirements for the serving cell as following table:
	DRX cycle length [s]
	Scaling Factor (N1)
	Nserv [number of DRX cycles]

	
	FR1
	FR2Note1
	

	0.32
	1
	8
	M1*N1*4

	0.64
	
	5
	M1*N1*4

	1.28
	
	4
	N1*2

	2.56
	
	3
	N1*2

	Note 1:	Applies for UE supporting power class 2&3&4. For UE supporting power class 1, N1 = 8 for all DRX cycle length.



For the M1 RAN4 has defined followed:
M1=2 if SMTC periodicity (TSMTC) > 20 ms and DRX cycle ≤ 0.64 second
Issue 1-2: whether need to align the serving cell measurement requirements with the proposal for intra-frequency neighbour cell measurement, ie, M1=2 if SMTC periodicity (TSMTC) > 40 ms and DRX cycle ≤ 0.64 second
· Proposals
· Option 1 (Nokia): for the measurement requirements for serving cell, M1=2 if SMTC periodicity (TSMTC) > 40 ms and DRX cycle ≤ 0.64 second
· Recommended WF
· This the first time to discuss this issue. Companies are suggested to provide views on this issue.

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

	XXX
	Sub topic 1-1: 
Sub topic 1-2:
….
Others:

	CATT
	Issue 1-1: support option 1;
Issue 1-2: not necessary to revisit the scaling factor for serving cell measurement in HST scenarios. 

	MTK
	Issue 1-1: Whether to keep M2, M3, M4 for cell re-selection requirements for neighbour cell
Support the option from Moderator
Issue 1-2: whether need to align the serving cell measurement requirements with the proposal for intra-frequency neighbour cell measurement, ie, M1=2 if SMTC periodicity (TSMTC) > 40 ms and DRX cycle ≤ 0.64 second
Do not see the need to tighten Nserv. 


	Nokia
	Sub topic 1-1: Issue 1-1: Whether to keep M2, M3, M4 for cell re-selection requirements for neighbour cell
For cell reselection we can partly agree to the proposed WF. We can agree to have the condition of SMTC ≤ 40ms. However, we cannot understand the reasoning behind increasing the M3 and M4 from existing 1.5 to 2 as we’re discussing HST scenario were any delay impacts the performance at high speed. Hence, we propose to all M values as 1.5, as currently, when SMTC > 40ms.
Sub topic 1-2: whether need to align the serving cell measurement requirements with the proposal for intra-frequency neighbour cell measurement, ie, M1=2 if SMTC periodicity (TSMTC) > 40 ms and DRX cycle ≤ 0.64 second
Requirements for serving cell should be aligned with intra-frequency neighbour cells.


	QC
	Issue 1-1: support moderator proposed WF. 
To Nokia: We would like to understand your view on our argument for M3=M4=2. As we mentioned in our contribution, for example, M=1.5 in Tmeasure,NR_Intra means UE has to measure every 1.5 DRx cycle, meaning UE is required to take a measurement in every DRx cycle unless it wakes up in the middle of DRx off time every 3 DRx cycle. This effectively remove the power saving effect of putting in this relaxation factor. That why we propose to have M3=M4=2 to make the number of DRx cycle an integer number.
In our opinion, the additional note is option 1A should be discussed in connected mode measurement, but for idle mode measurement, even with the relaxation factor, measurement in DRx cycle 0.32s still runs faster than DRx cycle 0.64s and 1.28s. Therefore, we suggest to go with option 1 for idle mode and discuss the same note in connected mode.
Issue 1-2: do not change serving cell measurement requirement
From UE implementation perspective, we do not see the need to align serving cell and neighboring cell measurement requirement, UE can easily handle the difference in measurement scheduling. We would like to understand more technical reasoning for why serving and neighboring measurement alignment is needed from base station implementation perspective. 

	vivo
	Issue 1-1: Whether to keep M2, M3, M4 for cell re-selection requirements for neighbour cell
We support option 1 and fine with moderator’s suggestion.
Issue 1-2: whether need to align the serving cell measurement requirements with the proposal for intra-frequency neighbour cell measurement, ie, M1=2 if SMTC periodicity (TSMTC) > 40 ms and DRX cycle ≤ 0.64 second
We do not think option 1 is necessary.
If the motivation is to align requirements for serving and neighbour cells, we suggest to revise the DRX cycle length too, i.e. M1=2 if SMTC periodicity (TSMTC) > 40 ms and DRX cycle ≤ 1.28 second

	Ericsson
	Issue 1-1 : Technically we can observe alignment on the condition for removing the scaling factor, so the numbers in option 1/1A are supported by us, and it seems most other companies. Our concern is that the requirements with scaling factor 1.5 will still be described in 38.133 as something like “enhanced requierments for high speed train”. In our view, this may be quite misleading as it gives the impression that once the enhanced measurement are configured, they are sufficient which the various system studies and analysis demonstrate is not the case. That said, they may be somewhat useful as they are shorter numbers than release 15. So we think some guidance or note is needed to indicate this. We are totally open to discussion on the wording of the note, but to avoid misleading it should indicate that correct parameter settings need to be considered beyond just setting high speed train R16 flag.
Issue 1-2 : The approach for serving cell should be aligned with neighbour cell, otherwise there may be problems since reselection criteria depend on comparison/ranking of serving cell against neighbours. If the serving cell is evaluated relatively more slowly due to an applied scaling factor (eg with SMTC=40ms) reselection may not be triggered even if the n-cell is evaluated quickly.

	NTT DOCOMO, INC.
	Issue 1-1 :
Option 1 is fine for us.

	Intel 
	Issue 1-1: Whether to keep M2, M3, M4 for cell re-selection requirements for neighbour cell
Support commended WF
Issue 1-2: whether need to align the serving cell measurement requirements with the proposal for intra-frequency neighbour cell measurement, ie, M1=2 if SMTC periodicity (TSMTC) > 40 ms and DRX cycle ≤ 0.64 second
No need to change.

	CMCC
	Issue 1-1: Whether to keep M2, M3, M4 for cell re-selection requirements for neighbour cell
We support Moderator’s recommended WF (option 1). For option 1A, we have concern on the note. Firstly, the wording “not be sufficient in all high speed deployments” is confusing and will complex the spec. Considering different scenarios comprises of different velocity and/or different ISD, it is difficult to enumerate which scenarios are OK and which scenarios are not OK. Secondly, RRM enhancement discussion for HST, like what we did in LTE HST discussion, target for general scenarios. The HST RRM requirements are not limited to a certain deployment.  Different operators have different deployment.  For different deployment, it is up to network configuration to configure the appropriate settings, e.g. DRX cycle, SMTC, to guarantee the performance. Taking above into consideration, to avoid introducing confusion in the spec, it is better not to add the note.


	Huawei, HiSilicon
	Issue 1-1. Support option 1.
For option 1a, we agree with CMCC that the HST requirements are applicable for general high speed train scenarios including rural and urban area, etc.. How to set the parameters in high speed scenario is left to network configuration according to different deployment. Putting a note will mislead the readers and make confusion.
Issue 1-2: no need to change the existing requirements. The Tsmtc =20ms is proposed due to the AGC issue. During the R15 discussion, some company think with shorter SMTC periodicity the UE can reuse the measurement/AGC etc from the previous SMTC occasion without significantly impacting the UE power consumption. If the SMTC periodicity is larger than 20ms, UE need to re-perform AGC. Following this rule, Tsmtc is 20ms in spec. 

	apple
	Issue 1-1: option 1 is OK
Issue 1-2: motivation to align serving and neighbour cells is not clear. It seems serving and neighbour cell measurement requirements in current spec have been already different.  



 
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

	R4-2003099

	nokia: looks in general fine, but the note in the table needs to be updated. Missing serving cell requirements.

	
	QC: (general comment, not only for this CR) From our perspective, there are too many CRs for different topics. We suggest that each company take one or two topics and we can just comment on one CR per topic to save time.

	
	

	R4-2003264

	 Nokia: looks in general fine but missing the M condition for HST. Numbers are FFS. Missing serving cell requirements.

	
	Company B

	
	

	R4-2003471

	Nokia: looks in general fine but missing the M condition for HST. Numbers are FFS. Missing serving cell requirements.

	
	

	
	

	R4-2004294

	Nokia: looks in general fine but missing the M condition for HST. Numbers are FFS. Missing serving cell requirements.

	
	

	
	

	R4-2004453

	Nokia: Adding also serving cell requirements for HST (only partly highlighted). Number are FFS

	
	

	
	



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 1-1：Cell re-selection requirements for neighbour cell
	Issue 1-1: Whether to keep M2, M3, M4 for cell re-selection requirements for neighbour cell
· Option 1 (CATT, QC, CMCC, HW, NOKIA, Apple, Intel, DCM, MTK, vivo): When SMTC < =40, remove M2, M3, M4; when SMTC >40, M2 = 1.5, M3 = M4 = 2
· Option 1A (Ericsson): When SMTC < =40, remove M2, M3, M4; when SMTC >40, M2 = 1.5, M3 = M4 = 2. A note such as 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 should be added in NR high speed specifications.
11 companies discuss this issue. 10 companies prefer option 1. And 1 company prefer option 1A. All the companies agree that when SMTC < =40, remove M2, M3, M4; when SMTC >40, keep M2, M3, M4.
Tentative agreements:
For cell re-selection requirements for neighbour cell, when SMTC < =40ms, remove M2, M3, M4; when SMTC >40ms, M2 = 1.5, M3 = M4 = 2.
· FFS whether additional note such as 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 should be added in NR high speed specifications

Recommendations for 2nd round:
Further study whether additional note should be added to the spec, such as 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 

	Sub-topic 1-2: Cell re-selection requirements for serving cell
	Issue 1-2: whether need to align the serving cell measurement requirements with the proposal for intra-frequency neighbour cell measurement, ie, M1=2 if SMTC periodicity (TSMTC) > 40 ms and DRX cycle ≤ 0.64 second
· Option 1 (Nokia, Ericsson): Yes, for the measurement requirements for serving cell, M1=2 if SMTC periodicity (TSMTC) > 40 ms and DRX cycle ≤ 0.64 second
· Option 2 (CATT, MTK, QC, vivo, Intel, HW, apple): No
9 companies discuss this issue. 2 companies prefer option 1. And 7 company prefer option 1A.  More discussion is needed.
Recommendations for 2nd round:
FFS whether to align the serving cell measurement requirements with the proposal for intra-frequency neighbor cell measurement:
· Option 1 (Nokia, Ericsson): Yes, for the measurement requirements for serving cell, M1=2 if SMTC periodicity (TSMTC) > 40 ms and DRX cycle ≤ 0.64 second
· Option 2 (CATT, MTK, QC, vivo, Intel, HW, apple): No



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

	#1
	WF on RRM requirements for NR HST 
A single WF will be used to cover all the topics, as previous meeting’s way of working
	CMCC



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 requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003263
	CATT
	Proposal 1: Option 3 is adopted for cell re-selection requirement or cell identification requirement.
Proposal 2: The scaling factor of 1.5 can be kept for RLM and beam management in HST scenario.
Proposal 3: 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 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.

	R4-2003430
	Qualcomm, Inc.
	Proposal 1: NR HST Pcell measurement requirement in idle mode under 500km/h train speed is given in the table 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
	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 > 40 ms; otherwise M2=M3=1.


Table 3‑1 Pcell idle mode measurement enhancement for NR HST under 500km/h train speed
Observation 5: Connectivity might be affected in the worst-case scenario with 500km/h and ISD = 700m when M = 1.5. However, if ISD is larger than 700m or speed is slower than 500km/h, M=1.5 is a feasible configuration to maintain the connectivity.
Proposal 2: In connected mode, intra-frequency measurement requirement is specified in tables below. 
	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 periodicity of measured intra-frequency cell > 40 ms; otherwise M=1.


Table 3‑2 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 periodicity of measured intra-frequency cell > 40 ms; otherwise M=1.


Table 3‑3 Measurement period requirement for HST

	R4-2003480
	CMCC
	Cell re-selection requirements
Proposal 1: for cell re-selection, when SMTC < =40, M2, M3, M4 is removed; and when SMTC >40, M2 = 1.5, M3 = M4 = 2.  
Cell identification requirements in connected mode 
Proposal 2: for DRX cycle <= 320ms in connected mode, when SMTC < =40, 1.5x scaling factor is removed; and when SMTC >40, 1.5x scaling factor is kept.
Proposal 3: For the case of DRX cycle < 160ms in connected mode, it is proposed to reuse Rel-15 measurement requirement, which is 5 samples.
Proposal 4: For the case of DRX cycle >= 160ms in connected mode, the measurement period is proposed to be 3 DRX cycles when SMTC <= 40ms, and the measurement period is proposed to be 5 DRX cycles when SMTC > 40ms.
RLM
Proposal 5: for RLM, it is proposed to keep the 1.5x relaxation factor.
Beam management
Proposal 6: for BFD, it is proposed to keep the 1.5x relaxation factor.
Proposal 7: for L1-RSRP, the outcome of L3 measurement can be reused. 1.5x relaxation factor is removed when SMTC < =40, and 1.5x relaxation factor is kept when SMTC >40.

	R4-2003857
	CMCC
	Proposal 1: For HST scenario, specify SS-SINR accuracy requirement for SNR <= [11] Db.

	R4-2003100
	Ericsson
	Proposal 1 : 1.5x scaling factor is retained for some SMTC periods
Proposal 2 : When SMTC < 40, remove 1.5x scaling factor; when SMTC >= 40, retain 1.5x scaling factor
Proposal 3 A 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.
Proposal 4: 3 samples is used for measurement period for all DRX cycles <0.32s
Proposal 5 : for NR HST, enhanced requirements are considered for DRX cycle <= 1.28s, and no enhanced requirements are considered for DRX cycle = 2.56s
Proposal 6 : For requirements for NR HST with DRX cycles 0.64s and 1.28s, a note is added such as “Requirements with 0.64s and 1.28s DRX cycle may not be sufficient in all high speed deployments considered in this release of the specifications” should be added in NR high speed specifications

	R4-2003101
	Ericsson
	Draft CR on requirements for RRC connected mode mobility in high speed NR

	R4-2003265
	CATT
	Draft CR on cell identification requirements for NR HST

	R4-2003469
	NTT DOCOMO, INC.
	Observation 1:
In case of EN-DC or NE-DC, it is better to utilize the same DRX cycle and align the timing between MCG and SCG from UE power saving perspective.

Proposal 1:
1.28s DRX cycle should be included as the maximum DRX cycle for HST scenario.

Proposal 2:
When SMTC < =40, remove 1.5x scaling factor, and when SMTC > 40, keep the scaling factor in case of cell identification delay for DRX cycle <= 320ms.

Proposal 3:
If relaxation factor is removed, the number of factor could be kept. For the case which relaxation factor is not removed or longer SMTC periodicity is configured, the reduced number of samples may need to be considered.

Proposal 4:
3 samples are used when SMTC <= 40ms, 5 samples are used when SMTC >40ms in case of cell identification delay for DRX cycle > 320ms.

	R4-2003472
	CMCC
	Draft CR on cell identification requirements in connected mode for Rel-16 NR HST for 38.133

	R4-2003852
	vivo
	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.


	R4-2004295
	Huawei, Hisilicon
	Draft CR on cell identification in connected mode for NR HST

	R4-2004383
	Nokia, Nokia Shanghai Bell
	For cell identification delay requirements for DRX case in connected mode:
1. Measurement delay for DRX cycle < 0.32s
· 3 samples
For measurement delay with DRX cycle = 320ms, the number of samples is:
· 3 samples
Measurement delay for DRX cycle > 0.32s
· 3 samples applied for all the candidate SMTC
For SS-SINR accuracy requirements:
For Option 3, the upper bound of SNR should be smaller than the SNR at saturation, i.e., SNR < 10 Db.
A SNR lower bound may also need to be defined. 
The Rel-15 SS-SINR measurement accuracy requirement can be reused for HST for which the SNR lower and upper limits are set.   
If the SNR range for the SS-SINR accuracy requirement is small, then it should be further discussed if such requirements are needed for HST.


	R4-2004450
	Nokia, Nokia Shanghai Bell
	Proposal 1: RAN4 defines UE requirements for HST conditions for DRX cycles up to and including 160ms DRX cycle.
Proposal 2: HST requirements assume that the 1.5x scaling factor is not applied.
Proposal 3: HST requirements assume L1 filter of 3 samples.
Proposal 4: In HST conditions the SMTC periodicity should be no longer than 40ms (SMTC≤40ms).
Proposal 5: UE measurement accuracy for HST will remain unchanged compared to non-HST case.

	R4-2004451
	Nokia, Nokia Shanghai Bell
	TP for HST RRM connected mode requirements

	R4-2004293
	Huawei, Hisilicon
	Proposal 1: In cell reselection, when SMTC < =40, remove M2, M3, M4; when SMTC >40, M2 = 1.5, M3 = M4 = 2.
Proposal 2:  The measurement period for NR HST be specified as below,
· DRX cycle≤ 320ms, the sample number is 4 samples, 1.5 relaxation factor is kept;
· DRX cycle>320ms, the sample number is 4 samples.
Proposal 3: 1.5x shall be kept for RLM in NR HST.
Proposal4: In NR HST scenario, network is suggested to configure timeRestrictionForChannelMeasurement to perform L1-RSRP measurement.
Proposal 5: The existing requirements for L1-RSRP measurement, CBD and BFD can be reused for HST (including SSB and CSI-RS based).



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1: Whether to keep the relaxation factor of 1.5 for DRX cycle <= 0.32s
Background:
In last meeting, to solve the issue that whether to keep the relaxation factor of 1.5 for DRX cycle <= 0.32s, a compromised solution has been discussed in which a threshold of SMTC is proposed and for the SMTC <= threshold, the scaling factor can be removed. However, there was no conclusion in the last meeting since companies have different views on the threshold of SMTC.
Issue 2-1: Whether to keep the relaxation factor of 1.5 for DRX cycle <= 0.32s 
· Proposals
· Option 1 (CATT, QC, CMCC, Docomo, vivo): when SMTC < =40, remove 1.5x scaling factor; when SMTC > 40, keep the scaling factor
· Option 1A (Ericsson): when SMTC < =40, remove 1.5x scaling factor; when SMTC > 40, keep the scaling factor. And 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.
· Option 2 (Nokia): remove 1.5x scaling factor, and in HST conditions the SMTC periodicity should be no longer than 40ms, the DRX cycle should be no larger than 160ms
· Option 3 (HW): keep the scaling factor
· Recommended WF
· 8 companies discuss issue 2-1, 7 companies agree to remove 1.5x scaling factor when SMTC <= 40ms, among which 1 company prefer to add additional note in the spec and 1 company suggest that in HST conditions the SMTC periodicity should be no longer than 40ms. 1 company prefer keep the scaling factor.
· To move forward, moderator would like to check whether following option as a compromise can be acceptable:
· In connected mode, when SMTC < =40ms, remove 1.5x scaling factor; when SMTC > 40ms, keep the scaling factor

Sub-topic 2-2: Number of samples for measurement delay in conneted mode
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-2: number of samples for measurement delay in connected mode
· Proposals
· Option 1 (CATT, Ericsson):  3 samples for all the DRX cycles
· Option 2 (QC): 
· For DRX <=160ms, 5 samples
· For 160ms < DRX<=320ms, 4 samples
· For DRX > 320ms, 3 samples 
· Option 3(CMCC): 
· For DRX <160ms, 5 samples
· For DRX > = 160ms, 3 samples when SMTC <= 40ms, 5 samples when SMTC > 40ms 
· Option 4(DCM): 
· For DRX <=320, 5 samples if the scaling factor is removed
· For DRX > 320ms, 3 samples when SMTC <= 40ms, 5 samples when SMTC > 40ms
· Option 5 (vivo):
· For DRX < 320ms, 5 samples 
· For DRX = 320ms, 4 samples
· For DRX > 320ms, 3 samples 
· Option 6 (HW):
· For DRX <= 320ms, 4 samples and the scaling factor is kept
· For DRX > 320ms, 4 samples 
· Option 7 (Nokia): 3 samples and in HST conditions the SMTC periodicity should be no longer than 40ms, the DRX cycle should be no larger than 160ms
· Recommended WF
· 8 companies discuss issue 2-2, companies’ views are quite diverse.
· Taking companies’ view into account, to move forward, Moderator would like to check whether following compromised option is acceptable:
· For DRX <=160ms, 5 DRX cycles 
· For 160ms < DRX<=320ms, 4 DRX cycles
· For DRX > 320ms, 3 DRX cycles when SMTC <= 40ms, 5 DRX cycles when SMTC > 40ms

Sub-topic 2-3: Applied DRX cycle in connected mode for HST
Issue 2-3: Applied DRX cycle in connected mode for HST 
· Proposals
· Option 1 (Docomo, vivo): for NR HST, enhanced requirements are considered for DRX cycle <= 1.28s
· Option 1A (Ericsson): for NR HST, enhanced requirements are considered for DRX cycle <= 1.28s. A note is added such as “Requirements with 0.64s and 1.28s DRX cycle may not be sufficient in all high speed deployments considered in this release of the specifications” should be added in NR high speed specifications”
· Option 2 (Nokia): DRX cycle <= 160ms
· Recommended WF
· 4 companies discuss issue 2-3, companies’ views are different.
· More discussion is needed.

Sub-topic 2-4: SS-SINR
Issue 2-4: SS-SINR 
· Proposals
· Option 1 (CMCC): Specify SS-SINR accuracy requirement for SNR <= [11] Db
· Option 2 (QC): SINR accuracy requirement is not applicable to HST scenario when SNR > 5Db
· Option 3 (vivo): SINR accuracy requirement is not applicable to HST scenario
· Recommended WF
· 3 companies discuss issue 2-4, companies’ views are different.
· More discussion is needed.
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	XXX
	Sub topic 2-1: 
Sub topic 2-2:
….
Others:

	CATT
	Issue 2-1: support option 1
Issue 2-2: Ok with the compromised proposal
Issue 2-3: the enhanced requirements are applied for DRX cycle <= 1.28s. No restriction on the DRX configuration from network point of view.


	MTK
	Issue 2-1: Whether to keep the relaxation factor of 1.5 for DRX cycle <= 0.32s
Either Option 1 or 1A is OK to us
Issue 2-2: number of samples for measurement delay in connected mode
Support Moderator’s compromised proposal, assuming that these values do not yet consider the relaxation factor 1.5
Issue 2-3: Applied DRX cycle in connected mode for HST
Either Option 1 or 1A is OK to us
Issue 2-4: SS-SINR
Support Option 3. 
SS-SINR is suffering the consistent interference from the SSB of interfering cells. That means a low reported value for SS-SINR is highly likely under-estimating the real channel condition of UE, which makes it not a good metric under low SINR condition. Now SS-SINR suffers additional ICI at mid-to-high SINR region. More discussions for the use case is needed. 

	Nokia
	Sub topic 2-1: Issue 2-1: Whether to keep the relaxation factor of 1.5 for DRX cycle <= 0.32s
We can agree to the proposed WF. But we also prefer it clear in the specification (in line with what also Ericsson proposes) that it should not be expected that mobility will work if SMTC is longer than 40ms or DRX cycles are longer than 160/320ms if velocity is high. We are also fine not to have limitations on DRX cycles if we can than define appropriate assumptions for the delay.
Sub topic 2-2: Issue 2-2: number of samples for measurement delay in connected mode
We can partly agree to the proposed WF. Based on our simulations it is acceptable that DRX ≤ 160ms RAN4 assume 5 sample L1 filter is used. However, this is agreeable conditioned that no 1.5x scaling factor is applied. For 160ms < DRX<=320ms and using 4 samples we do not see that this option would work. From our simulations we see that with 320ms and non-scaled, even when using 3 samples, the number RLF and HOF starts to increase significantly even at medium load. As mentioned also for Issue 2-1 we could address the highest velocity aspects by adding some note as proposed by Ericsson. For lower velocities than top speed of 500kmh mobility will likely work if settings are correct – but again we have concerns related to the 1.5x scaling factor (which can be addressed with SMTC periodicity condition). As for the potential DRX limit we would need to discuss and agree on the UE delay assumptions. 
Sub-topic 2-3: Issue 2-3 Applied DRX cycle in connected mode for HST
Basically, we see from our simulations in from our simulations in R4-2004450 that – depending on which conditions applies – mobility is basically not working if DRX is 640ms even if we assume 3 samples measurement period (figure 4). This is of course assuming top speed of 500kmh. If we consider high speed but less than 500kmh mobility will likely work if settings are correct. We can consider the Ericsson approach as we do not expect mobility to be working in all conditions in high speed. Wording needs to be worked on. Alternative is not to limit the DRX cycles but instead make assumptions on the SMTC periodicity and UE latencies.
Sub-topic 2-4: Issue 2-4: SS-SINR
In general, there is a minor difference between Options 1 (Specify SS-SINR accuracy requirement for SNR <= [11] Db) and 2 (SINR accuracy requirement is not applicable to HST scenario when SNR > 5Db), which depends on what is acceptable for SS-SINR accuracy. For Option 1, it is assumed the Rel-15 SS-SINR accuracy requirement is reused for HST, while it is not clear from R4-2003430 how SNR > 5 Db is chosen. It would be easier to make progress if RAN4 can agree on reusing Rel-15 intra-frequency SS-SINR accuracy requirements for HST as a baseline. Thus, the following recommendation is made:
       Proposal: Reusing Rel-15 intra-frequency SS-SINR accuracy requirements as a baseline for HST.
Based on the above proposal, the upper bound of SNR can be determined from simulation results contributed by different companies. 
For Option 1, SNR <= [11] Db is aligned with our simulation results in R4-2004383, which show that the estimated SS-SINR begins to saturate at approximately SNR > 10 Db. Thus, the region for which SNR > 10 Db should not be used for specifying SS-SINR measurement accuracy requirements. However, our simulation results also indicate that the SS-SINR measurement accuracy for SCS = 15 kHz is worse than SCS = 30 kHz. Consequently, it is proposed to select SNR as the minimum of absolute value of the SNR for SCS = 15 kHz and SCS = 30 kHz, that is, 
            SNR = min(SNR(SCS=15 kHz), SNR(SCS=30kHz)).     
The tables below provide the SS-SINR measurement accuracy at 5th, 50th and 95th, which is extracted from the CDF curves for SCS = 15 kHz and 30 kHz in R4-2004383.

	SCS
	SSB Period
	SNR
	5th percentile
	50th percentile
	95th percentile
	Absolute accuracy

	
15 kHz

(CFO = 2408 Hz)
	
5 ms
	-10
	-3.53
	-0.26
	1.79
	3.53

	
	
	-6
	-2.24
	-0.57
	0.74
	2.24

	
	
	-3
	-1.73
	-0.72
	0.21
	1.73

	
	
	0
	-1.63
	-0.94
	-0.25
	1.63

	
	
	3
	-1.84
	-1.34
	-0.81
	1.84

	
	
	6
	-2.43
	-2.03
	-1.6
	2.43

	
	
	7
	-2.73
	-2.36
	-1.95
	2.73

	
	
	8
	-3.08
	-2.74
	-2.34
	3.08

	
	
	9
	-3.49
	-3.17
	-2.8
	3.49

	
	
	10
	-3.96
	-3.66
	-3.31
	3.96

	
	
	11
	-4.48
	-4.2
	-3.88
	4.48

	
	
	12
	-5.06
	-4.8
	-4.5
	5.06

	
	
	13
	-5.7
	-5.46
	-5.18
	5.7

	
	
	14
	-6.38
	-6.16
	-5.91
	6.38

	
	
	15
	-7.12
	-6.91
	-6.68
	7.12

	
	
	16
	-7.89
	-7.71
	-7.5
	7.89

	
	
	17
	-8.7
	-8.53
	-8.34
	8.7

	
	
	18
	-9.55
	-9.39
	-9.21
	9.55

	
	
	19
	-10.41
	-10.27
	-10.11
	10.41

	
	
	20
	-11.31
	-11.17
	-11.03
	11.31



	SCS
	SSB Period
	SNR
	5th percentile
	50th percentile
	95th percentile
	Absolute accuracy

	
30 kHz


(CFO = 30 kHz)
	
5 ms
	-6
	-1.46
	-0.13
	1.02
	1.46

	
	
	-3
	-1.17
	-0.25
	0.54
	1.17

	
	
	0
	-1.04
	-0.38
	0.18
	1.04

	
	
	3
	-1.12
	-0.62
	-0.16
	1.12

	
	
	6
	-1.42
	-1.02
	-0.61
	1.42

	
	
	7
	-1.58
	-1.21
	-0.81
	1.58

	
	
	8
	-1.79
	-1.44
	-1.05
	1.79

	
	
	9
	-2.05
	-1.71
	-1.34
	2.05

	
	
	10
	-2.35
	-2.03
	-1.67
	2.35

	
	
	11
	-2.71
	-2.39
	-2.05
	2.71

	
	
	12
	-3.12
	-2.82
	-2.49
	3.12

	
	
	13
	-3.59
	-3.3
	-2.99
	3.59

	
	
	14
	-4.11
	-3.84
	-3.55
	4.11

	
	
	15
	-4.69
	-4.44
	-4.16
	4.69

	
	
	16
	-5.32
	-5.09
	-4.83
	5.32

	
	
	17
	-6.01
	-5.79
	-5.55
	6.01

	
	
	18
	-6.74
	-6.53
	-6.31
	6.74

	
	
	19
	-7.51
	-7.32
	-7.12
	7.51

	
	
	20
	-8.32
	-8.15
	-7.96
	8.32



From the tables above, SNR = -3 Db, which is the lower bound of SNR for the Rel-15 SS-SINR measurement accuracy requirement can satisfy the requirement for both SCS = 15 kHz and 30 kHz. For the SNR upper bound, SNR = 11 Db (SCS = 30 kHz) and 7 Db (SCS = 15 kHz) can satisfy the Rel-15 measurement accuracy requirement. As mentioned above, the minimum of the two is chosen, i.e., SNR = 7 Db. In conclusion, 
 -3 Db ≤ SNR ≤ 7 Db can satisfy the Rel-15 SS-SINR measurement accuracy requirement for both SCS = 15 kHz and 30 kHz. 
Note that, some implementation margins should be taken into account, which will further lower the SNR upper bound. In such a case, the SNR range will be less than 10 Db as compared with 28 Db for the (non-HST) Rel-15 SS-SINR accuracy requirement. The question is whether it is valuable to specify the requirement with such a limited SNR range; this, however, needs further discussions.


	QC
	Issue 2-1: agree with moderator recommended WF
To Ericsson and Nokia: we agree with your view and analysis that with 1.5 relaxation factor, seamless mobility can not be guaranteed with ISD=700m and speed = 500km/h. However, from the deployment perspective, operator has a range of deployment parameters to choose from, not restricting to ISD = 700m and speed = 500km/h. Hence leaving relaxation factor of 1.5 in longer SMTC as a valid option is necessary. But when it comes to whether/how to address this issue in RAN4 spec: with longer SMTC configured with relaxation factor, longer ISD or slower speed is expected to ensure connectivity, our view is that it is obvious that with relaxation factor of 1.5, measurement is slower than without it, consequently the measurement requirement under this condition is not recommended for the worst case scenario, 700m ISD with 500km/h speed. In the WID, it is captured as speed “up to” 500km/h, our interpretation for such description is that it leaves for RAN4 to define a range of enhanced requirements, some of them must satisfy the worst case, but some of them can serve as options for slower speed. Similarly for ISD. Therefore, although we agree with your view and analysis, we inclined not to add the notes or additional descriptions in RAN4 spec.
Issue 2-2: support moderator recommended WF
According to our analysis, 4 samples is enough to ensure connectivity for DRx = 256ms and 320ms. DRx = 256ms has quite large margin to ensure connectivity if 4 samples are used. DRx cycle = 320ms has thinner margin, hence our preference is moderator recommended WF, but if more discussion is needed for 320ms, we are open to discuss between 3 and 4 samples.  
Issue 2-3: option 1 is good for us
Issue 2-4: We are open to discuss methodology & options on this issue, but would like to emphasize the observation we explained in our contribution with CMCC and Nokia’s results taken into consideration:
In both CMCC and Nokia’s results, we see the same trend as our theoretical limit analysis: once SNR across 5Db, the relationship between ground truth and observed SINR is no longer approximately linear. A small difference in observed SINR is mapped to a large difference is real SINR. But in reality, base station never no the small difference is from noise or other perturbation in observation process or it is indeed because of ground truth SINR difference. This makes SINR a very poor indicator to make any mobility decision. RAN4 should capture only the requirement with valid use case, and we suggest to take the poor property represented in both theoretical analysis and simulations into consideration.
Another concern is implementation margin has to be added on top of simulation results, when accuracy requirement is used to choose valid SNR region.

	vivo
	Issue 2-1: Whether to keep the relaxation factor of 1.5 for DRX cycle <= 0.32s 
We prefer option 1 and fine with option 1A.
Issue 2-2: number of samples for measurement delay in connected mode
We share similar view with Qualcomm that the detailed number here is related to the actual deployment options. We prefer option 5 but also fine to option 2, 3, 4, 6. We suggest to go with the moderator’s WF.
Issue 2-3: Applied DRX cycle in connected mode for HST 
We support option 1. Note that for idle mode it is already agreed to enhance requirements for DRX <= 1.28s. 
Issue 2-4: SS-SINR 
We slightly prefer option 3.

	Ericsson
	Issue 2-1: The proposed way forward is fine, but we strongly feel that the requierments with scaling factors can be misunderstood if they are described as “enhanced” without any note (same issue as idle mode)
Issue 2-2 : We can support the moderators way forward as a compromise, although we do not understand the motivation to use different implementation for different DRX cycles on the UE side. To us is simpler to always use 3 samples, and the accuracy will be sufficient. Our understanding is that measurement period is not a maximum time duration that the UE is allowed to use, but it is a required time period over which the UE shall filter L1 samples. However, it appears the values proposed by the moderator can give acceptable system performance so for this reason we are OK to agree to the comprmise
Issue 2-3: Similar issue to SMTC based 1.5x scaling factor. Technically we understand Nokia’s view, at 500km/h and 700m ISD it is going to be very challenging to operate with longer than 160ms DRX. We are OK to enhance the requirements up to 1.28s but we again think that finding a suitable note is important.

Issue 2-4 : We prefer SS-SINR requirement to be specified , so we do not support option 3. We are open to discussion on a suitable upper limit (eg between option 1 and option 2).

	NTT DOCOMO, INC.
	Issue 2-1: Whether to keep the relaxation factor of 1.5 for DRX cycle <= 0.32s
Option 1 is fine for us. Regarding Option 1A, we prefer to follow the way in LTE, i.e., note is not needed to keep deployment flexibility. 
Issue 2-2: number of samples for measurement delay in connected mode
Support Moderator’s compromised proposal.
Issue 2-3: Applied DRX cycle in connected mode for HST
Support option 1.
Issue 2-4: SS-SINR
We have same view as Ericsson. We cannot support option 3.

	Intel
	Issue 2-1: Whether to keep the relaxation factor of 1.5 for DRX cycle <= 0.32s 
We are fine with recommended WF.
Issue 2-2: number of samples for measurement delay in connected mode
We support recommended WF.
Issue 2-3: Applied DRX cycle in connected mode for HST 
We prefer option 1.

	CMCC
	Issue 2-1: Whether to keep the relaxation factor of 1.5 for DRX cycle <= 0.32s
We support Moderators’ recommended WF (option 1). For option 1A, we have concern on the note. Firstly, the wording “not be sufficient in all high speed deployments” is confusing and will complex the spec. Considering different scenarios comprises of different velocity and/or different ISD, it is difficult to enumerate which scenarios are OK and which scenarios are not OK. Secondly, RRM enhancement discussion for HST, like what we did in LTE HST discussion, target for general scenarios. The HST RRM requirements are not limited to a certain deployment.  Different operators have different deployment.  For different deployment, it is up to network configuration to configure the appropriate settings, e.g. DRX cycle, SMTC, to guarantee the performance. Taking above into consideration, to avoid introducing confusion in the spec, it is better not to add the note. 
Issue 2-2: number of samples for measurement delay in connected mode
We support Moderators’ recommended WF
Issue 2-3: Applied DRX cycle in connected mode for HST
Option 1. In idle mode, we have already agreed to enhance requirements for DRX cycle <= 1.28s, it is preferred to align with idle mode. And for RRM enhancement, it targets for a general scenario. Different scenario comprises of different velocity and/or different ISD. And different operator has different deployment. It is not preferred to limit the applied DRX cycle to a small value.

	Huawei, HiSilicon
	Issue 2-1: To move forward, agree with the recommended WF.
Issue 2-2: to move forward can agree with recommended WF.
Issue 2-3: how to configure the parameters for HST is left to network. Different deployment needs different DRX/ SMTC settings. We don't observe the need to limit the configuration. If companies are insistent on this, we think it can be aligned as idle mode, i.e., option 1.
Issue 2-4: we are open with the issue. However it shall be point out that he applicable scenario of SS-SINR is under the high SNR condition. If the SNR is limited to a small value, the SS-SINR is useless.

	Apple
	Issue 2-1:  option 1 is fine. On the note proposed in option 1A, it may give people impression the spec is broken for HST.
Issue 2-2: WF is OK
Issue 2-3: Option 1 is preferred. 500km/h is the upper bound where 1.28s is not realistic. We should also consider HST scenarios with speed less than 500km/h. DRX cycle of 1.28s can provide more flexibility.
Issue 2-4: option 3 is preferred. the motivation to introduce SINR on top of RSRQ is to estimate the cell load since RSRQ becomes saturated at high SNR. With this metric, NW can balance the overall cell load. It is not very clear about the usefulness of this metric for HST since UE movement traction is very predictable and the room for cell load balancing becomes limited.  


 
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

	R4-2003101

	Company A

	
	Company B

	
	Nokia: fine as baseline. Numbers are FFS. Need to consider the < or ≤ in the note in the tables

	R4-2003265

	Company A

	
	Company B

	
	Nokia: fine as baseline. Numbers are FFS. Especially 5 samples for DRX cycle≤ 320ms needs discussion

	R4-2003472

	Nokia: fine as baseline. Numbers are FFS. Do not fully understand/agree to ‘NOTE 3: when SMTC < =40, N = 3; and when SMTC >40, N = 5’

	
	

	
	

	R4-2004295

	Nokia: fine as baseline but includes also NR-EUTRA inter-RAT. Numbers are FFS.

	
	

	
	

	R4-2004451

	

	
	

	
	



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 2-1: Whether to keep the relaxation factor of 1.5 for DRX cycle <= 0.32s
	Issue 2-1: Whether to keep the relaxation factor of 1.5 for DRX cycle <= 0.32s
· Option 1 (CATT, QC, CMCC, Docomo, vivo, MTK, Nokia, Ericsson, Intel, HW, Apple): when SMTC < =40, remove 1.5x scaling factor; when SMTC > 40, keep the scaling factor
· Option 1A (Ericsson, MTK): when SMTC < =40, remove 1.5x scaling factor; when SMTC > 40, keep the scaling factor. And 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.
11 companies discuss this issue. All the companies are OK with that when SMTC < =40, remove 1.5x scaling factor; when SMTC > 40, keep the scaling factor.
Tentative agreements:
In connected mode, when SMTC < =40ms, remove 1.5x scaling factor; when SMTC > 40ms, keep the scaling factor.
· 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

Recommendations for 2nd round:
Further study whether additional note should be added in the specifications, 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 

	Sub-topic 2-2: Number of samples for measurement delay in conneted mode
	Issue 2-2: Number of samples for measurement delay in connected mode
· Option 1 (CATT, MTK, QC, vivo, Ericsson, DoCoMo, Intel, CMCC, HW, Apple): 
· For DRX <=160ms, 5 DRX cycles 
· For 160ms < DRX<=320ms, 4 DRX cycles
· For DRX > 320ms, 3 DRX cycles when SMTC <= 40ms, 5 DRX cycles when SMTC > 40ms
· Option 1A (Nokia): For option1, Nokia provides concern on 4 DRX cycles for 160ms < DRX<=320ms if 1.5x scaling factor is considered.
11 companies discuss this issue. 10 companies are OK with option 1. 1 company provide concern on the sub-bullet of option 1.
According to the discussion in issue 2-1, all the companies share common understanding that when SMTC < =40ms, remove 1.5x scaling factor. With this clarification, it seems that Nokia’s concern can be solved.
Tentative agreements:
Based on the outcome of issue 2-1 and issue 2-2, Moderator would like to provide a whole picture on the measurement delay requirements in connected mode:
· For DRX <=160ms
· 5 DRX cycles
· when SMTC < =40ms, remove 1.5x scaling factor; when SMTC > 40ms, keep the scaling factor
· For 160ms < DRX<=320ms
· 4 DRX cycles
· when SMTC < =40ms, remove 1.5x scaling factor; when SMTC > 40ms, keep the scaling factor
· For DRX > 320ms
· 3 DRX cycles when SMTC <= 40ms, 5 DRX cycles when SMTC > 40ms


	Sub-topic 2-3: Applied DRX cycle in connected mode for HST
	Issue 2-3: Applied DRX cycle in connected mode for HST 
· Option 1 (DoCoMo, vivo, CATT, MTK, QC, Intel, CMCC, HW, Apple): for NR HST, enhanced requirements are considered for DRX cycle <= 1.28s
· Option 1A (Ericsson, MTK, Nokia): for NR HST, enhanced requirements are considered for DRX cycle <= 1.28s. A note is added such as “Requirements with 0.64s and 1.28s DRX cycle may not be sufficient in all high speed deployments considered in this release of the specifications” should be added in NR high speed specifications”
11 companies discuss this issue. All the companies are agree that the enhanced requirements are applied for DRX cycle <= 1.28s
Tentative agreements:
For NR HST, enhanced requirements are applied for DRX cycle <= 1.28s
· FFS whether additional note is added to the spec, such as “Requirements with 0.64s and 1.28s DRX cycle may not be sufficient in all high speed deployments considered in this release of the specifications” should be added in NR high speed specifications”

Recommendations for 2nd round:
Further study whether additional note is added to the spec, such as “Requirements with 0.64s and 1.28s DRX cycle may not be sufficient in all high speed deployments considered in this release of the specifications” should be added in NR high speed specifications”

	Sub-topic 2-4: SS-SINR
	Issue 2-4: SS-SINR
Based on the companies’ comments, this situation can be summarized as following two questions:
Q1: whether to specify SS-SINR requirement
· Option 1 (CMCC, Ericsson, DoCoMo, Nokia, QC): Specify SS-SINR requirement
· Option 2 (vivo, MTK, Apple, Nokia): SINR accuracy requirement is not applicable to HST scenario
Q2: If the answer to Q1 is Yes (Option 1), how to specify the SS-SINR requirements
· Option 1 (CMCC): Specify SS-SINR accuracy requirement for SNR <= [11] dB
· Option 2 (QC): SINR accuracy requirement is not applicable to HST scenario when SNR > 5 dB
· Option 3 (Nokia): Reusing Rel-15 intra-frequency SS-SINR accuracy requirements as a baseline for HST, where the lower bound SNR = [-3dB] and the upper bound of SNR = minimum of the absolute SNR value for SCS = 15 kHz and 30 kHz based on simulation results

Recommendations for 2nd round:
Companies are encouraged to provide comments on following two questions.
Q1: whether to specify SS-SINR requirement
· Option 1 (CMCC, Ericsson, DoCoMo, Nokia, QC): Specify SS-SINR requirement
· Option 2 (vivo, MTK, Apple, Nokia): SINR accuracy requirement is not applicable to HST scenario
Q2: If the answer to Q1 is Yes (Option 1), how to specify the SS-SINR requirements
· Option 1 (CMCC): Specify SS-SINR accuracy requirement for SNR <= [11] dB
· Option 2 (QC): SINR accuracy requirement is not applicable to HST scenario when SNR > 5 dB
· Option 3 (Nokia): Reusing Rel-15 intra-frequency SS-SINR accuracy requirements as a baseline for HST, where the lower bound SNR = [-3dB] and the upper bound of SNR = minimum of the absolute SNR value for SCS = 15 kHz and 30 kHz based on simulation results




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

	#1
	WF on RRM requirements for NR HST 
A single WF will be used to cover all the topics, as previous meeting’s way of working
	CMCC



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	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 #3: RLM
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2004027
	Ericsson
	Proposal 1: For SSB based RLM, 1.5x scaling factor is retained for some SMTC periods.
Proposal 2: For SSB based RLM, 1.5x relaxation factor is kept when TSSB >= 40ms, 1.5x relaxation factor is removed when TSSB < 40ms.
Proposal 3: For CSI-RS based RLM, 1.5x relaxation factor is kept when TCSI-RS >= 20ms, 1.5x relaxation factor is removed when TCSI-RS < 20ms.

	R4-2004454
	Nokia, Nokia Shanghai Bell
	Proposal 1: RLM for HST should be aligned with RRM requirements for HST.
Proposal 2: Do not apply 1.5x scaling factor for RLM in HST conditions.
Proposal 3: Condition the UE requirements for RLM in HST to SMTC periodicity of no longer than 40ms.

	R4-2004455
	Nokia, Nokia Shanghai Bell
	TP for NR HST and RLM

	R4-2003430
	Qualcomm, Inc.
	Proposal 4: RLM, BFD and CBD measurement follows Rel-15 requirements.

	R4-2003480
	CMCC
	RLM
Proposal 5: for RLM, it is proposed to keep the 1.5x relaxation factor.

	R4-2003851
	vivo
	Proposal 1: For RLM and BFD, the scaling factor 1.5 can be kept for NR HST. 
Proposal 2: For L1-RSRP reporting, the scaling factor 1.5 can be removed for NR HST. 

	R4-2004293
	Huawei, Hisilicon
	Proposal 3: 1.5x shall be kept for RLM in NR HST.

	R4-2003263
	CATT
	Proposal 2: The scaling factor of 1.5 can be kept for RLM and beam management in HST scenario.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 3-1: whether 1.5x relaxation factor for RLM shall be kept
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 3-1: whether 1.5x relaxation factor for SSB based RLM shall be kept
· Proposals
· Option 1 (Ericsson): 1.5x relaxation factor is kept when TSSB >= 40ms, 1.5x relaxation factor is removed when TSSB < 40ms
· Option 2 (Nokia): remove 1.5x relaxation factor and in HST condition the SMTC periodicity should be no longer than 40ms
· Option 3 (QC, vivo, CMCC, HW, CATT): keep the 1.5x relaxation factor
· Recommended WF
· 7 companies discussed this issue, 5 companies prefer option 3, 1 company prefer option 1 and 1 company prefer option 2.
· Moderator would like to check whether following option is acceptable:
· For SSB based RLM, keep the 1.5x relaxation factor

Issue 3-2: whether 1.5x relaxation factor for CSI-RS based RLM shall be kept
· Proposals
· Option 1 (Ericsson): 1.5x relaxation factor is kept when TCSI-RS >= 20ms, 1.5x relaxation factor is removed when TCSI-RS < 20ms
· Option 2 (Nokia): remove 1.5x relaxation factor and in HST condition, TCSI-RS should be no longer than 40ms
· Option 3 (QC, vivo, CMCC, HW, CATT): keep the 1.5x relaxation factor
· Recommended WF
· 7 companies discussed this issue, 5 companies prefer option 3, 1 company prefer option 1 and 1 company prefer option 2.
· Moderator would like to check whether following option is acceptable:
· For CSI-RS based RLM, keep the 1.5x relaxation factor

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

	XXX
	Sub topic 2-1: 
Sub topic 2-2:
….
Others:

	CATT
	Issue 3-1: ok the recommended WF
Issue 3-2: ok the recommended WF

	MTK
	Issue 3-1: whether 1.5x relaxation factor for SSB based RLM shall be kept
Support the recommended WF. 
Early RLF may push UE to go to IDLE too early in HST deployment. This is not necessary, since the distance between RRH should already be well planned.
Issue 3-2: whether 1.5x relaxation factor for CSI-RS based RLM shall be kept
Support the recommended WF. 
Same comment as above

	Nokia
	Sub topic 3-1: Issue 3-1: whether 1.5x relaxation factor for SSB based RLM shall be kept
We have concerns agreeing to the WF. RLM is for handling errors. It should of course not be triggered too fast but neither too slow. Both will have negative impact on user experience and system performance. As discussed, the 1.5x scaling was introduced due to possible misalignment of DRX and SSB and potential UE power consumption. However, although UE power saving is important it must be more important that possible connection errors are recovered timely. Having slow recovery will make the UE inaccessible from network and UE cannot access network. We propose to apply same conditions on SMTC and assuming RLM is evaluated when performing measurements, removing the 1.5x scaling will align RLM evaluation with L3 measurement.
Sub topic 3-2: Issue 3-2: whether 1.5x relaxation factor for CSI-RS based RLM shall be kept
We have concerns with agreeing to this WF. Similar view as for Issue 3-1. Slow RLM will have negative impact on UE and network and potentially be visible also for the user. Another aspect is that this parameter is hard coded UE behavior which cannot be changed except by regulating the UE activity through DRX.

	QC
	Issue 3-1: support recommended WF
Issue 3-2: support recommended WF
To Nokia: we agree with your comment in general cellular applications. But as we explained in our contribution, high speed train is a special application scenario, and we need to take the difference with general cellular scenario into consideration. On high speed train, the base station deployment is based on the track routes, and UE can only move along the track routes. Hence this is a well-planned deployment scenario with known UE movement. In this special case, aggressive enhancement of radio link/beam monitoring doesn’t help too much, since UE is unlikely to go into RLM/BFD region in a fast speed up to 500km/h as we assumed in the requirement discussion. Such enhancement may harm the system when UE often reports RLM or BFD due to temporary signal blocking by tunnel or hill.  

	vivo
	Issue 3-1: whether 1.5x relaxation factor for SSB based RLM shall be kept
We support option 3 and fine with the moderator’s recommended WF. Deep fading in short time interval is expected in high speed train, but declaring failure and recover frequently may not be the good solution. This can be handled by retransmission such as HARQ, RLC ARQ, etc. Therefore we do not see strong motivation to enhance requirement for RLM.
Issue 3-2: whether 1.5x relaxation factor for CSI-RS based RLM shall be kept
We support option 3 and fine with moderators. The reason has been explained in issue 3-1.

	Ericsson
	Issue 3-1: We can accept the recommended WF as a compromise, even though our view was that it would be simpler to align scaling factors between RRM, RLM and BM. 
Issue 3-2: We can accept the recommended WF as a compromise, even though our view was that it would be simpler to align scaling factors between RRM, RLM and BM. 

	Intel
	Issue 3-1: whether 1.5x relaxation factor for SSB based RLM shall be kept
We support option 3.	
Issue 3-2: whether 1.5x relaxation factor for CSI-RS based RLM shall be kept
Same as SSB based RLM. We support to keep the 1.5x relaxation factor.

	CMCC
	Issue 3-1: whether 1.5x relaxation factor for SSB based RLM shall be kept
Support the recommended WF. 
In our view, for high speed scenario, enhance the RLM and allow UE to go into RLF more quickly may be not necessary, since UE will quickly move out the region which quality may be not very good. Frequently RLF is not preferred.
Issue 3-2: whether 1.5x relaxation factor for CSI-RS based RLM shall be kept
Support the recommended WF. 
Same comments as in issue 3-1

	Huawei, HiSilicon
	Issue 3-1: agree with recommended WF.
Issue 3-2: agree with recommended WF.

	Apple
	Issue 3-1 and 3-2: we support the WF


 
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

	R4-2004455
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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 3-1: whether 1.5x relaxation factor for RLM shall be kept
	Issue 3-1: whether 1.5x relaxation factor for SSB based RLM shall be kept
· Option 1 (Ericsson, Nokia?): 1.5x relaxation factor is kept when TSSB >= 40ms, 1.5x relaxation factor is removed when TSSB < 40ms
· Option 2 (QC, vivo, CMCC, HW, CATT, MTK, Ericsson, Intel, Apple): keep the 1.5x relaxation factor
10 companies discussed this issue. 9 companies prefer option 2 including 1 company which prefer option 1 but can accept option 2 as a compromise. And 1 company prefer option 1. To move forward, moderator would like to check with supporter of option 1 whether option 2 is acceptable as a compromise?
Recommendations for 2nd round:
Moderator would like to check whether option 2 is acceptable?
· Option 1 (Nokia): 1.5x relaxation factor is kept when TSSB >= 40ms, 1.5x relaxation factor is removed when TSSB < 40ms
· Option 2 (QC, vivo, CMCC, HW, CATT, MTK, Ericsson, Intel, Apple): keep the 1.5x relaxation factor


Issue 3-2: whether 1.5x relaxation factor for CSI-RS based RLM shall be kept
· Option 1 (Ericsson, Nokia?): 1.5x relaxation factor is kept when TCSI-RS >= 20ms, 1.5x relaxation factor is removed when TCSI-RS < 20ms
· Option 3 (QC, vivo, CMCC, HW, CATT, MTK, Ericsson, Intel, Apple): keep the 1.5x relaxation factor
10 companies discussed this issue. 9 companies prefer option 2 including 1 company which prefer option 1 but can accept option 2 as a compromise. 1 company prefer option 1. To move forward, moderator would like to check with supporter of option 1 whether option 2 is acceptable as a compromise?

Recommendations for 2nd round:
Moderator would like to check whether option 2 is acceptable?
· Option 1 (Nokia): 1.5x relaxation factor is kept when TCSI-RS >= 20ms, 1.5x relaxation factor is removed when TCSI-RS < 20ms
· Option 3 (QC, vivo, CMCC, HW, CATT, MTK, Ericsson, Intel, Apple): keep the 1.5x relaxation factor




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

	#1
	WF on RRM requirements for NR HST 
A single WF will be used to cover all the topics, as previous meeting’s way of working
	CMCC



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	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 #4: Beam management
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2004028
	Ericsson
	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.

	R4-2004456
	Nokia, Nokia Shanghai Bell
	Proposal 1: BM for HST should be aligned with RRM requirements for HST.
Proposal 2: Do not apply 1.5x scaling factor for BM in HST conditions.
Proposal 3: Condition the UE requirements for BM in HST to SMTC periodicity of no longer than 40ms.
Proposal 4: Do not apply 1.5x scaling factor for L1-RSRP in HST conditions.
Proposal 5: Condition the UE requirements for L1-RSRP in HST to SSB/CSI-RS periodicity of no longer than 40ms.

	R4-2004457
	Nokia, Nokia Shanghai Bell
	[bookmark: _Hlk37408621]TP for Beam Management in HST

	R4-2004458
	Nokia, Nokia Shanghai Bell
	LS on SMTC periodicity for NR HST

	R4-2003430
	Qualcomm, Inc.
	Proposal 3: Follow L1-RSRP measurement period in non-HST NR requirement in tables below, 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 3‑4 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 3‑5 Measurement period TL1-RSRP_Measurement_Period_CSI-RS for FR1 when HST is configured
Proposal 4: RLM, BFD and CBD measurement follows Rel-15 requirements.
Proposal 5: SINR accuracy requirement is not applicable to HST scenario when SNR > 5dB.

	R4-2003480
	CMCC
	Beam management
Proposal 6: for BFD, it is proposed to keep the 1.5x relaxation factor.
Proposal 7: for L1-RSRP, the outcome of L3 measurement can be reused. 1.5x relaxation factor is removed when SMTC < =40, and 1.5x relaxation factor is kept when SMTC >40.

	R4-2003851
	vivo
	Proposal 1: For RLM and BFD, the scaling factor 1.5 can be kept for NR HST. 
Proposal 2: For L1-RSRP reporting, the scaling factor 1.5 can be removed for NR HST. 

	R4-2004293
	Huawei, Hisilicon
	Proposal 3: 1.5x shall be kept for RLM in NR HST.
Proposal4: In NR HST scenario, network is suggested to configure timeRestrictionForChannelMeasurement to perform L1-RSRP measurement.
Proposal 5: The existing requirements for L1-RSRP measurement, CBD and BFD can be reused for HST (including SSB and CSI-RS based).

	R4-2003263
	CATT
	Proposal 1: Option 3 is adopted for cell re-selection requirement or cell identification requirement.
Proposal 2: The scaling factor of 1.5 can be kept for RLM and beam management in HST scenario.
Proposal 3: 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 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.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 4-1: BFD
Background:
In RAN4 #93 meeting, it was agreed to apply Rel-15 SSB/CSI-RS based 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.
Issue 4-1: whether 1.5x relaxation factor for SSB based BFD with DRX <= 320ms shall be kept
· Proposals
· Option 1 (Ericsson): 1.5x relaxation factor is kept when TSSB >= 40ms, 1.5x relaxation factor is removed when TSSB < 40ms
· Option 2 (Nokia): remove 1.5x relaxation factor and in HST condition, TSSB should be no longer than 40ms
· Option 3 (QC, vivo, CMCC, HW, CATT): keep the 1.5x relaxation factor
· Recommended WF
· 7 companies discussed this issue, 5 companies prefer option 3, 1 company prefer option 1 and 1 company prefer option 2.
· Moderator would like to check whether option 3 is acceptable

Issue 4-2: whether 1.5x relaxation factor for CSI-RS based BFD with DRX <= 320ms shall be kept
· Proposals
· Option 1 (Ericsson): 1.5x relaxation factor is kept when TCSI-RS >= 20ms, 1.5x relaxation factor is removed when TCSI-RS < 20ms
· Option 2 (Nokia): remove 1.5x relaxation factor and in HST condition, TCSI-RS should be no longer than 40ms
· Option 3 (QC, vivo, CMCC, HW, CATT): keep the 1.5x relaxation factor
· Recommended WF
· 7 companies discussed this issue, 5 companies prefer option 3, 1 company prefer option 1 and 1 company prefer option 2.
· Moderator would like to check whether option 3 is acceptable

Sub-topic 4-2: L1-RSRP
Background:
In the last meeting, it was agreed to reuse Rel-15 SSB/CSI-RS based L1-RSRP measurement requirements, including the measurement accuracy and sample number for HST. 
The open issue is to whether to keep the FFS: measurement delay including the 1.5x scaling factor, for NR HST
Issue 4-3: whether 1.5x relaxation factor for SSB/CSI-RS based L1-RSRP shall be kept
· Proposals
· Option 1 (Ericsson): keep 1.5x relaxation factor
· Option 2 (Nokia): remove 1.5x relaxation factor and in HST condition, TSSB or TCSI-RS should be no longer than 40ms
· Option 3 (CMCC, QC): 1.5x relaxation factor is removed when SMTC < =40, and 1.5x relaxation factor is kept when SMTC >40
· Recommended WF
· 5companies discussed this issue, 3 companies prefer option 3, 1 company prefer option 1 and 1 company prefer option 2.
· Moderator would like to check whether option 3 is acceptable

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

	XXX
	Sub topic 2-1: 
Sub topic 2-2:
….
Others:

	CATT
	Issue 4-1: support option 3
Issue 4-2: support option 3

	MTK
	Issue 4-1: whether 1.5x relaxation factor for SSB based BFD with DRX <= 320ms shall be kept
Support Option 3. Same comment as RLM
Issue 4-2: whether 1.5x relaxation factor for CSI-RS based BFD with DRX <= 320ms shall be kept
Support Option 3. Same comment as RLM
Issue 4-3: whether 1.5x relaxation factor for SSB/CSI-RS based L1-RSRP shall be kept
In our understanding, network has to enable timeRestrictionForChannelMeasurement so that UE’s report is always based on the newest SSB/CSI-RS symbols. In this case, whether to keep of remove 1.5x relaxation factor is not so relevant. So perhaps we can go with Option 1 for simplicity.

	Nokia
	Sub topic 4-1: Issue 4-1: whether 1.5x relaxation factor for SSB based BFD with DRX <= 320ms shall be kept
We can support Ericsson’s proposal but prefer aligning the SSB periodicity with SMTC periodicity. Hence removing the 1.5x scaling factor when TSSB ≤ 40ms.
Sub topic 4-1: Issue 4-2: whether 1.5x relaxation factor for CSI-RS based BFD with DRX <= 320ms shall be kept
We can agree to the Ericsson solution principle but with CSI-RS repetition of 40ms as limit to have aligned requirements (1.5x scaling factor is removed for TCSI-RS ≤ 40ms)
Sub-topic 4-2: Issue 4-3: whether 1.5x relaxation factor for SSB/CSI-RS based L1-RSRP shall be kept
We can compromise to option 3 assuming same rule for CSI-RS as for SSB. I.e. 1.5x relaxation factor is removed when TSSB or TCSI-RS of configured CSI-RS, SSB or CSI-RS and SSB resources for L1-RSRP ≤ 40ms.


	QC
	Issue 4-1: support moderator recommended WF 
Issue 4-2: support moderator recommended WF 
To Nokia: our comment to issue 3-1 should also apply here, we hope that comment can be taken into consideration for your opinion on issue 4-1 and 4-2
Issue 4-3: support moderator recommended WF, Nokia comment is agreeable to us, too

	vivo
	Issue 4-1: whether 1.5x relaxation factor for SSB based BFD with DRX <= 320ms shall be kept
We support option 3 and fine with moderators. The reason has been explained in issue 3-1.
Issue 4-2: whether 1.5x relaxation factor for CSI-RS based BFD with DRX <= 320ms shall be kept
We support option 3 and fine with moderators. The reason has been explained in issue 3-1.
Issue 4-3: whether 1.5x relaxation factor for SSB/CSI-RS based L1-RSRP shall be kept
We are fine with option 3.

	Ericsson
	Issue 4-1 : Similar to RLM, we are OK to accept option 3 as a compromise for BFD
Issue 4-2 : Since L1 RSRP is used as a trigger for TCI state changing which may need to be performed faster in HS train, it seems good to use a common approach as for L3 measurements (cell detection). Hence option 3 is basically OK, we should check the conclusion on issue 2-1 for the exact details (such as discussion on adding a note for requirements with SMTC period >40ms),


	NTT DOCOMO, INC.
	Issue 4-3: whether 1.5x relaxation factor for SSB/CSI-RS based L1-RSRP shall be kept
Option 3 is fine for us.

	Intel
	Issue 4-1: whether 1.5x relaxation factor for SSB based BFD with DRX <= 320ms shall be kept
Similar to RLM. We support option 3.
Issue 4-2: whether 1.5x relaxation factor for CSI-RS based BFD with DRX <= 320ms shall be kept
Support option 3.
Issue 4-3: whether 1.5x relaxation factor for SSB/CSI-RS based L1-RSRP shall be kept
We are fine with either option 1 or 3.

	CMCC
	Issue 4-1: whether 1.5x relaxation factor for SSB based BFD with DRX <= 320ms shall be kept
OK with recommended WF (option 3). 
In our view, for high speed scenario, enhance the BFD and allow UE to go into BFD more quickly may be not necessary, since UE will quickly move out the region which quality may be not very good. Frequently BFD is not preferred.
Issue 4-2: whether 1.5x relaxation factor for CSI-RS based BFD with DRX <= 320ms shall be kept
OK with recommended WF (option 3). 
Same comments as in issue 4-1
Issue 4-3: whether 1.5x relaxation factor for SSB/CSI-RS based L1-RSRP shall be kept
We are OK with the recommended WF


	Huawei, HiSilicon
	Issue 4-1: option 3.
Issue 4-2: option 3.
Issue 4-3: In typical HST scenario, the timeRestrictionForChannelMeasurement shall be configured, so the L1-RSRP measurement is based on one shot. 

	Apple
	Issue 4-1 and 4-2: we support the WF
Issue 4-3: Option 1 or 3 is OK. For option 3, CSI-RS periodicity should be used instead of SMTC for CSI-RS based L1-RSRP


 
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

	R4-2004457

	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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 4-1: BFD
	Issue 4-1: whether 1.5x relaxation factor for SSB based BFD with DRX <= 320ms shall be kept
· Option 1 (Nokia): 1.5x relaxation factor is kept when TSSB > 40ms, 1.5x relaxation factor is removed when TSSB < = 40ms
· Option 2 (QC, vivo, CMCC, HW, CATT, MTK, Ericsson, Intel, Apple): keep the 1.5x relaxation factor 
10 companies discussed this issue. 9 companies prefer option 2 including 1 company which can accept option 2 as a compromise. 1 company prefer option 1. To move forward, moderator would like to check with supporter of option 1 whether option 2 is acceptable as a compromise?
Recommendations for 2nd round:
Moderator would like to check whether option 2 is acceptable?
· Option 1 (Nokia): 1.5x relaxation factor is kept when TSSB > 40ms, 1.5x relaxation factor is removed when TSSB < = 40ms
· Option 2 (QC, vivo, CMCC, HW, CATT, MTK, Ericsson, Intel, Apple): keep the 1.5x relaxation factor 


Issue 4-2: whether 1.5x relaxation factor for CSI-RS based BFD with DRX <= 320ms shall be kept
· Option 1 (Nokia): 1.5x relaxation factor is kept when TCSI-RS > 40ms, 1.5x relaxation factor is removed when TCSI-RS < = 40ms
· Option 2 (QC, vivo, CMCC, HW, CATT, MTK, Intel, Apple): keep the 1.5x relaxation factor
10 companies discussed this issue. 9 companies prefer option 2 including 1 company which can accept option 2 as a compromise. 1 company prefer option 1. To move forward, moderator would like to check with supporter of option 1 whether option 2 is acceptable as a compromise?
Recommendations for 2nd round:
Moderator would like to check whether option 2 is acceptable?
· Option 1 (Nokia): 1.5x relaxation factor is kept when TCSI-RS > 40ms, 1.5x relaxation factor is removed when TCSI-RS < = 40ms
· Option 2 (QC, vivo, CMCC, HW, CATT, MTK, Intel, Apple): keep the 1.5x relaxation factor


	Sub-topic 4-1: L1-RSRP
	Issue 4-3: whether 1.5x relaxation factor for SSB/CSI-RS based L1-RSRP shall be kept
· Option 1 (MTK): keep 1.5x relaxation factor
· Option 2 (CMCC, QC, Nokia, vivo, Ericsson, DoCoMo, Intel, Apple): 1.5x relaxation factor is removed when TSSB < =40 or TCSI-RS < = 40ms, and 1.5x relaxation factor is kept when TSSB >40 or TCSI-RS > 40ms
10 companies discussed this issue. 9 companies prefer option 2. And 1 company prefer option 1. To move forward, moderator would like to check with supporter of option 1 whether option 2 is acceptable as a compromise?
Recommendations for 2nd round:
Moderator would like to check whether option 2 is acceptable?
· Option 1 (MTK): keep 1.5x relaxation factor
· Option 2 (CMCC, QC, Nokia, vivo, Ericsson, DoCoMo, Intel, Apple): 1.5x relaxation factor is removed when TSSB < =40 or TCSI-RS < = 40ms, and 1.5x relaxation factor is kept when TSSB >40 or TCSI-RS > 40ms




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

	#1
	WF on RRM requirements for NR HST 
A single WF will be used to cover all the topics, as previous meeting’s way of working
	CMCC



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	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 #5: Inter-RAT measurement
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003102
	Ericsson
	Observation: InterRAT mobility procedures are typically be less time critical than interRAT mobility procedures
Proposal 1 : RAN4 should target an RRM delay for interRAT measurements of not more than 2x the intrafrequency HST delay.
NR to E-UTRA  requirements
Based on proposal 1, the requirements for idle mode and connected mode respectively are 
	DRX cycle length [s]
	Tdetect,EUTRAN_IRAT_HS [s] (number of DRX cycles)
	Tmeasure,EUTRAN_IRAT_HS [s] (number of DRX cycles)
	Tevaluate,E-UTRAN_RAT_HS
[s] (number of DRX cycles)

	0.32
	2.56 (16)
	0.32(2)
	0.96(6)

	0.64
	5.12 16)
	0.64 (2)
	1.92 (6)

	1.28
	8.96 (14)
	1.28 (2)
	3.84 (6)

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



	DRX cycle length (s)
	Tidentify_intra (s) (DRX cycles)

	≤0.04
	0.8 (Note1)

	0.04<DRX-cycle≤0.08
	Note2(30)

	0.08<DRX-cycle<1.28
	Note2(20)

	DRX=1.28
	Note2(16)

	1.28<DRX-cycle Note3≤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.


Proposal 2 : RAN4 discusses capabilities and configuration for interRAT high speed requierments both from LTE to NR and from NR to LTE


	R4-2003473
	CMCC
	Draft CR on NR-EUTRAN inter-RAT measurement requirements for Rel-16 NR HST for 38.133

	R4-2003474
	CMCC
	Draft CR on EUTRAN-NR inter-RAT measurement requirements for Rel-16 NR HST for 36.133

	R4-2003481
	CMCC
	EUTRA-NR inter-RAT measurement requirements
Proposal 1: it is proposed to specify EUTRA-NR inter-RAT measurement delay requirements following the Rel-16 HST NR measurement requirements.
Proposal 1.1: for high speed scenario, the EUTRA-NR inter-RAT cell re-selection requirements 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 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: M2 = M3 = M4 = 1 when SMTC < =40, and M2 = 1.5, M3 = M4 = 2 when SMTC >40



Proposal 1.2: 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 1.3: For the case of DRX cycle < 160ms, it is proposed to reuse Rel-15 measurement delay requirements, which is 8 samples. And all the candidate SMTC period can be considered.
Proposal 1.4: For the case of DRX cycle >= 160ms, when SMTC < =40ms, the measurement delay requirements is proposed to be 4 samples, when SMTC > 40ms, the measurement delay requirements is proposed to be 8 samples.

NR-EUTRA inter-RAT measurement requirements
Proposal 2: it is proposed to specify NR-EUTRA inter-RAT measurement requirements following the Rel-16 HST EUTRA measurement requirements.
Proposal 2.1: for high speed scenario, the cell re-selection requirements on NR-EUTRA inter-RAT measurement 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)



Proposal 2.2: for NR-EUTRA inter-RAT measurement requirements in connected mode with DRX, the TIdentify,E-UTRAN are proposed as following:
	DRX cycle length (s)
	TIdentify, E-UTRAN FDD (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* CSSFinterRAT)
	Note1 (10* CSSFinterRAT)

	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.




	R4-2003853
	vivo
	Proposal 1: For CONNECTED UE DRX case, specify inter-RAT TDD/FDD EURTAN cell identification requirement as Table 1 for NR HST. 
Proposal 2: For CONNECTED UE DRX case, inter-RAT cell measurement requirement in R15 can be reused for NR HST.
Proposal 3: For CONNECTED UE DRX case, specify inter-RAT NR cell identification requirement as Table 2 for NR HST.
Proposal 4: For CONNECTED UE DRX case, specify inter-RAT NR cell measurement requirement as Table 3 for NR HST.
Observation 1: For IDLE/INACTIVE UE, it is difficult to differentiate cell detection and measurement behaviour regarding to IRAT HST carrier from other carriers.
Proposal 5: Enhancement in the SIB signalling to support fast cell detection and measurement to IRAT HST carrier should be considered in R16 HST.
Proposal 6: For IDLE/INACTIVE UEs, a more relaxed IRAT requirement compared to that for intra-frequency requirement should be considered for both EUTRAN and NR cell.

	R4-2004296
	Huawei, Hisilicon
	Draft CR on inter-RAT cell reselection in idle mode for NR HST in TS 36.133

	R4-2004297
	Huawei, Hisilicon
	Draft CR on inter-RAT measurement for NR HST in TS 36.133

	R4-2003430
	Qualcomm, Inc.
	Proposal 6: Inter-RAT cell identification for LTE in NR SA requirement is specified by the table below. 
	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
	 5.76(18)
	0.64 (2)
	0.96(3)

	0.64
	7.68 (12)
	1.28 (2)
	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)


Table 3‑6 Inter-RAT cell identification for LTE in NR SA requirement
Proposal 7: Inter-RAT cell identification for LTE in NR SA requirement is specified by the table 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 9.4.3.2 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


Table 3‑7 Requirement to identify a newly detectable E-UTRAN cell in HST
Proposal 8: Cell re-selection requirements on EUTRA-NR inter-RAT in idle mode follows the table below.
	DRX cycle length [s]
	Tdetect,NR [s] (number of DRX cycles)
	Tmeasure,NR [s] (number of DRX cycles)
	Tevaluate,NR
[s] (number of DRX cycles)
	

	
	
	
	
	

	0.32
	6.4 x 1.5 (20 x 1.5)
	1.28 x 1.5 (4 x 1.5 )
	0.96 x 1.5 (3 x 1.5)
	 

	0.64
	10.24 (16)
	1.28 (2 )
	1.92(3)
	 

	1.28
	12.8 (10)
	1.28 (1 )
	6.4(3)
	 

	2.56
	58.88 x N1
(23 x N1)
	2.56 (1)
	7.68(3)
	 


Table 3‑8 Cell re-selection requirements on EUTRA-NR inter-RAT in idle mode
Proposal 9: Cell re-selection requirements on EUTRA-NR inter-RAT in connected mode follows the table below.
	Condition NOTE1,2
	TPSS/SSS_sync_intra
	T SSB_measurement_period_intra  
	TSSB_time_index_intra

	No DRX
	max[600ms, [8] x max(MGRP, SMTC period)]
	Max(200ms, 8  Max(MGRP, SMTC period))  CSSFinter
	max[120ms, [3] x max(MGRP, SMTC period)] 

	DRX cycle ≤ 320ms
	max[600ms, ceil([8]xM) x max(MGRP, SMTC period, DRX cycle)]
	Max(200ms, Ceil(8  M)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter
	max[120ms, ceil([3] x M) x max(MGRP, SMTC period, DRX cycle)] 

	DRX cycle > 320ms
	4xM x DRX cycle 
	4xM  DRX cycle  CSSFinter
	[3] x DRX cycle 

	NOTE 1: 	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1
NOTE 2: 	In EN-DC operation, the parameters, timers and scheduling requests referred to in clause 3.6.1 are for the secondary cell group. The DRX cycle is the DRX cycle of the secondary cell group.
NOTE 3:   When SMTC < =40ms, M=1; when SMTC >40ms, M = 1.5


Table 3‑9 Cell re-selection requirements on EUTRA-NR inter-RAT in connected mode
Proposal 10: Align NR inter-frequency measurement requirement to inter-RAT measurement requirement in NR SA mode.


	R4-2004293
	Huawei, Hisilicon
	Proposal 6: R16 EUTRA HST enhanced cell reselection requirements can be reused for NR to EUTRA inter-RAT cell reselection.
Proposal 7: 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 9.4.3.2 apply
	Non-DRX requirements in clause 9.4.3.2 apply

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

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

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


Proposal 8: 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)]



Proposal 9: The EUTRA-NR inter-RAT cell identification requirements in NR HST shall considers additional time for AGC adjustment.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 5-1: NR- EUTRA Inter-RAT measurement
Background:
In last meeting, there are following agreements:
· Enhance NR- EUTRA inter-RAT measurement requirements to support HST
· For Cell identification without DRX in connected mode, reuse R15 inter-RAT measurement requirement with non-DRX case in TS 38.133 (including both Tinter1 = 60ms and Tinter1 = 30ms) for NR HST. 
The open issues including:
· FFS cell re-selection requirements for NR- EUTRA Inter-RAT measurement
· FFS Cell identification requirements with DRX in connected mode for NR- EUTRA Inter-RAT measurement
Issue 5-1: Cell re-selection requirements on NR- EUTRA inter-RAT measurement
· Proposals
· Option 1 (CMCC, HW): specify NR-EUTRA inter-RAT measurement requirements following the Rel-16 HST EUTRA measurement requirements. The 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)



· Option 2 (QC): 
	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
	 5.76(18)
	0.64 (2)
	0.96(3)

	0.64
	7.68 (12)
	1.28 (2)
	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 4 (Ericsson): 
	DRX cycle length [s]
	Tdetect,EUTRAN_IRAT_HS [s] (number of DRX cycles)
	Tmeasure,EUTRAN_IRAT_HS [s] (number of DRX cycles)
	Tevaluate,E-UTRAN_RAT_HS
[s] (number of DRX cycles)

	0.32
	2.56 (16)
	0.32(2)
	0.96(6)

	0.64
	5.12 16)
	0.64 (2)
	1.92 (6)

	1.28
	8.96 (14)
	1.28 (2)
	3.84 (6)

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



· Recommended WF
· 4 companies discuss this issue, and companies’ view are different.
· Taking companies’ view into consideration, to move forward, Moderator would like to check whether following compromised option is acceptable:
	DRX cycle length [s]
	Tdetect,EUTRAN_IRAT [s] (number of DRX cycles)
	Tmeasure,EUTRAN_IRAT [s] (number of DRX cycles)
	Tevaluate,E-UTRAN_RAT
[s] (number of DRX cycles)

	0.32
	2.56 (16)
	0.32(2)
	0.96(6)

	0.64
	5.12 (12)
	0.64 (2)
	1.92 (6)

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

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




Issue 5-2: Cell identification with DRX on NR- EUTRA inter-RAT measurement in connected mode
· Proposals
· Option 1 (CMCC): 
	[bookmark: _Hlk37145280]DRX cycle length (s)
	TIdentify, E-UTRAN FDD (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* CSSFinterRAT)
	Note1 (10* CSSFinterRAT)

	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.



· Option 2 (QC): 
	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



· 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.



· Option 4 (Ericsson)
	DRX cycle length (s)
	Tidentify_intra (s) (DRX cycles)

	≤0.04
	0.8 (Note1)

	0.04<DRX-cycle≤0.08
	Note2(30)

	0.08<DRX-cycle<1.28
	Note2(20)

	DRX=1.28
	Note2(16)

	1.28<DRX-cycle Note3≤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.



· Option 5 (HW)
	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*K (15*CSSFinterRAT)

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

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



· Recommended WF
· 5 companies discuss this issue, and companies’ view are different.
· Taking companies’ view into consideration, to move forward, Moderator would like to check whether following compromised option is acceptable:
	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.



Sub-topic 5-2: EUTRA - NR Inter-RAT measurement
Background:
In last meeting, there are following agreements:
· Enhance EUTRA-NR inter-RAT measurement requirements to support HST
The open issues including:
· FFS cell re-selection requirements for EUTRA-NR inter-RAT measurement
· FFS Cell identification requirements with/without DRX in connected mode for EUTRA-NR Inter-RAT measurement
Issue 5-3: Cell re-selection requirements on EUTRA-NR inter-RAT measurement
· Proposals
· Option 1 (CMCC): 
	[bookmark: _Hlk37146109]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 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: M2 = M3 = M4 = 1 when SMTC < =40, and M2 = 1.5, M3 = M4 = 2 when SMTC >40



· Option 2 (QC):
 
	DRX cycle length [s]
	Tdetect,NR [s] (number of DRX cycles)
	Tmeasure,NR [s] (number of DRX cycles)
	Tevaluate,NR
[s] (number of DRX cycles)
	

	
	
	
	
	

	0.32
	6.4 x 1.5 (20 x 1.5)
	1.28 x 1.5 (4 x 1.5 )
	0.96 x 1.5 (3 x 1.5)
	 

	0.64
	10.24 (16)
	1.28 (2 )
	1.92(3)
	 

	1.28
	12.8 (10)
	1.28 (1 )
	6.4(3)
	 

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



· Option 3 (HW):
	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)]



· Recommended WF
· 3 companies discuss this issue
· Companies are suggested to provide comments on this issue

Issue 5-4: Cell identification requirements on EUTRA-NR inter-RAT measurement in connected mode 
· Proposals
· Option 1 (CMCC): 
	DRX cycle
	TPSS/SSS_sync_intra
	T SSB_measurement_period_intra  
	TSSB_time_index_intra

	No DRX
	Max(600ms, 8 x max(MGRP, SMTC period))×Nfreq
	Max(200ms, 8 x max(MGRP, SMTC period))×Nfreq
	Max(120ms, 3 x max(MGRP, SMTC period)) ×Nfreq 

	DRX cycle < 160ms
	Max(600ms, ceil(8x M) x max(MGRP, SMTC period, DRX cycle)) ×Nfreq
	Max(200ms, ceil(8 x M) x max(MGRP, SMTC period, DRX cycle)) ×Nfreq
	Max(120ms, ceil(3 x M) x max(MGRP, SMTC period, DRX cycle)) ×Nfreq

	DRX cycle≤ 320ms
	Max(600ms, ceil( 8 x M) x max(MGRP, SMTC period, DRX cycle)) ×Nfreq
	Max(200ms, ceil(N x M) x max(MGRP, SMTC period, DRX cycle))×Nfreq
	Max(120ms, ceil(3 x M) x max(MGRP, SMTC period, DRX cycle)) ×Nfreq

	DRX cycle>320ms
	8 x DRX cycle×Nfreq 
	N x DRX cycle ×Nfreq
	3 x DRX cycle ×Nfreq

	Note 1: M = 1 when SMTC < =40, and M = 1.5 when SMTC >40
Note 2: N = 4 when SMTC < =40, and N = 8 when SMTC >40



· Option 2 (QC):
	Condition NOTE1,2
	TPSS/SSS_sync_intra
	T SSB_measurement_period_intra  
	TSSB_time_index_intra

	No DRX
	max[600ms, [8] x max(MGRP, SMTC period)]
	Max(200ms, 8  Max(MGRP, SMTC period))  CSSFinter
	max[120ms, [3] x max(MGRP, SMTC period)] 

	DRX cycle ≤ 320ms
	max[600ms, ceil([8]xM) x max(MGRP, SMTC period, DRX cycle)]
	Max(200ms, Ceil(8  M)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter
	max[120ms, ceil([3] x M) x max(MGRP, SMTC period, DRX cycle)] 

	DRX cycle > 320ms
	4xM x DRX cycle 
	4xM  DRX cycle  CSSFinter
	[3] x DRX cycle 

	NOTE 1: 	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1
NOTE 2: 	In EN-DC operation, the parameters, timers and scheduling requests referred to in clause 3.6.1 are for the secondary cell group. The DRX cycle is the DRX cycle of the secondary cell group.
NOTE 3:   When SMTC < =40ms, M=1; when SMTC >40ms, M = 1.5



· Recommended WF
· 3 companies discuss this issue
· Companies are suggested to provide comments on this issue

Sub-topic 5-3: Capabilities and configuration for interRAT high speed requierments
Issue 5-5: capabilities and configuration for interRAT high speed requierments
· Proposals
· Option 1 (Ericsson): RAN4 discusses capabilities and configuration for inter-RAT high speed requirements both from LTE to NR and from NR to LTE
· Recommended WF
· In RAN4 #93 meeting, following LS was agreed on the UE capability and network assistance signalling for Rel-16 NR HST RRM:
R4-1915855, LS on the UE capability and network assistance signalling for Rel-16 NR HST RRM
Overall Description:
Under the release 16 work item on NR support for high speed train scenario (NR_HST), RAN4 has agreed to specify enhanced NR RRM requirements for UEs to support high speed up to 500 km/h.
RAN4 had agreed to introduce a network assistance signalling to indicate UEs that the enhanced RRM requirements apply in the cell. The signalling is a per-cell signalling and is provided to UE in idle mode and connected mode.
RAN4 had also agreed to introduce a per-UE capability to indicate that UE is capable of supporting the enhanced RRM requirements.
RAN4 kindly ask RAN2 to design the corresponding network assistance signalling and UE capability to support the enhanced RRM requirements for Rel-16 NR HST.
To RAN WG2 group. 
ACTION: RAN4 kindly ask RAN2 to design the corresponding network assistance signalling and UE capability to support the enhanced RRM requirements for Rel-16 NR HST.

In last meeting, RAN4 agree to enhance inter-RAT measurement, including NR-LTE inter-RAT measurement and LTE-NR inter-RAT measurement.

· Based on above background, Moderator would like to suggest companies focus on the following questions:
· Q1: According to RAN4 previous agreed LS, a UE capability and a network flag are introduced to cover all the RRM enhancement for NR HST. Taking above into consideration, whether NR-LTE inter-RAT measurement can be covered by the already agreed capabilities and network configuration?
· Q2: Whether to introduce a separate LTE signalling on LTE-NR inter-RAT measurement in 36.331 and 36.306？
· Q3: According to the outcome of Q1 and Q2, a LS to RAN2 to have further clarification maybe needed. Moderator would like to know companies’ view on this.

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

	MTK
	Issue 5-1: Cell re-selection requirements on NR- EUTRA inter-RAT measurement
Support Option 1.
Some values in Option 4 from Ericsson and the suggested WF seem strange, e.g., 0.32 x 16 ≠2.56.
Issue 5-2: Cell identification with DRX on NR- EUTRA inter-RAT measurement in connected mode 
OK with the suggestion from Moderator
Issue 5-3: Cell re-selection requirements on EUTRA-NR inter-RAT measurement 
Support Option 3
Issue 5-4: Cell identification requirements on EUTRA-NR inter-RAT measurement in connected mode 
Support Option 2 which is simpler. 
BTW, Option 1 and Option 2 actually have common values, e.g., for no DRX and TSSB_time_index_intra. At least RAN4 can agree on those values first
Issue 5-5: capabilities and configuration for interRAT high speed requierments 
Answer to Q1: To simplify the spec, we can assume UE can support inter-RAT measurement if UE indicates the supports of both LTE and NR enhanced RRM requirements. 
Answer to Q2: Not needed. 
Answer to Q3: LS to RAN2 is required to clarify how to interpret the existing capabilities for inter-RAT measurement. An alternative is to provide it in the RAN4 feature list.
Further comments: After checking the comments from other companies, we are also fine to introduce new capabilities for inter-RAT measurement in order to let RAT#1 to know UE’s capability toward RAT#2. Regarding network configurations, one possible direction is to provide additional bits in measurement object or SIB4/SIB5 to tell UE whether to conduct faster measurements.

	Nokia
	Sub topic 5-1: Issue 5-1: Cell re-selection requirements on NR- EUTRA inter-RAT measurement
As for the proposed WF: It seems that the time in seconds and time in DRX cycles are not aligned – is there any reasoning behind this?
We can support option 1 as also indicated in our paper R4-2004452.
Sub topic 5-1: Issue 5-2: Cell identification with DRX in connected mode
The WF seems to mix idle mode and connected mode requirements?
We would suggest to re-use existing requirements for FDD as defined in section 9.4.2, and section 9.4.3 for TDD.
Sub topic 5-2: Issue 5-3: Cell re-selection requirements on EUTRA-NR inter-RAT measurement
Delay wise it seems option 1 by CMCC would be feasible. At least the overall delay is such that the UE would be able to detect and evaluate the cell in time. 
Sub topic 5-2: Issue 5-4: Cell identification requirements on EUTRA-NR inter-RAT measurement in connected mode
Option 1 and option 2 are somehow quite similar and close to agreeable. The numbers need a bit discussion as well as the of CSSF in LTE. Our understanding was that these requirements are for NR inter-RAT while in LTE before UE is configured in DC mode.

	QC
	Issue 5-1: support moderator recommended WF
Ericsson’s analysis for interference difference in inter-RAT and intra-frequency, Huawei’s argument on AGC and retuning adjustment (which they only apply it to EUTRA-NR, but it should also be applied here in NR-EUTRA), should both be taken into consideration, therefore option 1 may not be feasible. We believe moderator’s proposal (for number of DRx cycles) is a good option to address concerns from Ericsson, Huawei and Qualcomm’s contributions.
Issue 5-2:  support moderator recommended WF
Issue 5-3: We can make the following change in QC proposal as compromise to reach agreement. But we would first want to address that the argument in issue 5-1 by Ericsson, Huawei and Qualcomm also apply to this issue.
· Instead of directly using relaxation factor 1.5, we can apply the SMTC rule agreed in intra-frequency discussion
· In principle we think intra-frequency is at least twice faster than inter-RAT, following Ericsson and our argument in issue 5-1. Hence we can compromise to reduce the number of DRx cycle in 0.32s to 16
	DRX cycle length [s]
	Tdetect,NR [s] (number of DRX cycles)
	Tmeasure,NR [s] (number of DRX cycles)
	Tevaluate,NR
[s] (number of DRX cycles)
	

	
	
	
	
	

	0.32
	5.12 x 1.5 (16 x M)
	1.28 x 1.5 (4 x M )
	0.96 x 1.5 (3 x M)
	 

	0.64
	10.24 (16)
	1.28 (2 )
	1.92(3)
	 

	1.28
	12.8 (10)
	1.28 (1 )
	6.4(3)
	 

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

	Note 1:	M = 1.5 if SMTC periodicity of measured intra-frequency cell > 40 ms; otherwise M=1.
	



Issue 5-4: we proposed option 2, but can agree with option 1
Issue 5-5: 
Q1: We are fine for both of the following options: (1) the agreed flag in R4-1915855 covers NR-ETRUA inter-RAT measurement enhancement (2) introduce a separate flag for NR-ETRUA inter-RAT measurement enhancement
Q2: Yes, it is needed, since the current LTE HST flag doesn’t cover inter-RAT enhancement, UE can’t signal it

	vivo
	Issue 5-1: Cell re-selection requirements on NR- EUTRA inter-RAT measurement
In our view, this discussion is related to both UE power consumption and network deployment.
For UE in NR, when cell quality get worse and there is no NR cell to reselect to, it is reasonable to perform inter-RAT reselection to LTE.
Therefore, if the requirement for IRAT cell reselection is exactly the same as intra-frequency requirement, that means UE need to measure IRAT carriers as frequently as the intra-frequency carrier.
However, in our view, IRAT reselection may only happen at the coverage edge between LTE & NR, which is much less frequent than intra-frequency reselection. Therefore, in this case, reduce idle power consumption is more important.
Companies proposing more tighten cell-reselection requirements may have concern that for iRAT requirement, the requirement for IRAT reselection may be scaled by a factor NEUTRA_carrier. For IRAT reselection, the most concerned performance for IDLE UE in NR HST cell should be the reselection delay to LTE HST cell, but not to LTE non-HST cell. However, currently there is no signaling in NR SIB5 to indicate whether an LTE carrier is HST carrier or not. Therefore, we propose to introduce such signalling, i.e. indicating UE which carrier should be the LTE HST carrier in this HST WI. For HST carrier, the enhanced requirements for IRAT reselection need to be met. For other normal non-HST LTE carriers, legacy R15 requirement need to be met. This is good to both RRM performance and UE power consumption.
We note that there is also a related discussion in subtopic 5-3, we also provide our view under that topic.
Based on above discussion, we support option 2. We also sugget the moderator to revise the recommended WF to give a more clear requirement.
Issue 5-2: Cell identification with DRX on NR- EUTRA inter-RAT measurement in connected mode
We prefer option 3, but also OK to option 2, 4 and the moderator’s recommended WF. 
Moreover, we don’t find the agreements on iRAT cell measurement delay requirements in previous agreed WFs. If companies thinks that it is agreeable not to enhance iRAT cell measurement delay requirement, we would better capture that somewhere, e.g. in a WF.
Issue 5-3: Cell re-selection requirements on EUTRA-NR inter-RAT measurement
Firstly we would need some clarifications on whether this is for SA or NSA. In our view, the enhancements in this WI should be for SA, and the early measurement report for NSA idle mode should not be discussed since it is not within WI scope.
For LTE to NR reselection, we may face similar issue in 5-1. This is also a balance between UE power consumption and deployment. 
Moreover, no signalling in LTE SIB24 to indicate whether a NR carrier is HST carrier or not.
Based on above discussion, we provide another option:
1. If signalling for iRAT NR carrier is introduced in R16, requirement like option 3 can be performed on iRAT HST carrier, and R15 legacy requirement is performed for iRAT non-HST carrier;
2. If signalling for iRAT NR carrier is not introduced in R16, we support option 2.
Issue 5-4: Cell identification requirements on EUTRA-NR inter-RAT measurement in connected mode 
Generally we are fine with option 2. Option 1 is slightly more complicated.

Issue 5-5: capabilities and configuration for interRAT high speed requierments
Q1: According to RAN4 previous agreed LS, a UE capability and a network flag are introduced to cover all the RRM enhancement for NR HST. Taking above into consideration, whether NR-LTE inter-RAT measurement can be covered by the already agreed capabilities and network configuration?
In our view, new signalling for IRAT is needed. The flag introduced in previous meeting was to signal UE whether the camped cell is HST cell or non-HST cell, and therefore whether the enhanced RRM requirement is applied. As discussed in issue 5-1, there is no signalling to indicate whether a specific iRAT LTE carrier is HST carrier or not. Such signalling should be introduced in NR SIB5. For iRAT measurement, in our view, only requirements for the detection and measurement of LTE HST carrier should be enhanced.
Q2: Whether to introduce a separate LTE signalling on LTE-NR inter-RAT measurement in 36.331 and 36.306?
In our view, new signalling for IRAT is needed. Similar to Q1, there is no signalling to indicate whether a specific iRAT NR carrier is HST carrier or not. There is benefit in introducing such signalling.
Q3: According to the outcome of Q1 and Q2, a LS to RAN2 to have further clarification maybe needed. Moderator would like to know companies’ view on this.
Yes, another LS is needed.

[Additional comments]
Based on companies’ view, we now understand the issue from Ericsson. The issue is valid. On the other hand, vivo just raised another different issue.
On Ericsson’s issue, vivo agrees that addition or revision of signalling is needed. Regarding to the CMCC’ options provided, it is better to adopt option 1. For option 2, our understanding is revising the capability definition but not introducing any new capability field. If so, we have concern on possible implementation timeline. 
On vivo’s issue, replying CMCC’s comments, the introduction of HST flag to inter-RAT HST carrier would be beneficial in both RRM performance and UE power consumption. In our understanding operator may deploy network considering not only UEs in high speed train but also UEs in stop. However, for inter-RAT RRM performance that we are discussing, in our view, the scope is the performance of reselection to inter-RAT HST carrier.

	Ericsson
	Issue 5-5: We’d like to clarify our understanding of the issue. In LTE there is only an LTE capability flag and configuration flag, and in NR there is only an NR capability and flag. If we take as an example measurements in preparation for EN-DC, the configuring eNB does not know if the UE supports NR high speed measurement. So it may configure NR measurements to a UE that supports LTE high speed, but does not support NR high speed capability. Mediatek proposal is also what we first thought abou, but it also seems to imply coordination of two independent HS capabilities which are normally passed in transparent containers to a node on the other RAT.
The same is true of the configuration flag from the UE’s perspective. The UE does not know the system information for the other RAT prior to reselection/HO so all it could do is assume that any interRAT neighbour has the same high speed configuration as the current RAT. An example would be an LTE idle mode UE which is operating on an LTE high speed layer (so configured with LTE measurement enhacnements for 500km/h). It is given an NR frequency as an interRAT neighbour, which it could only assume it should meet 500km/h requirements for as well. However, it may have been given that frequency not because it provides high speed coverage on the track but because there is NR coverage when the train stops.
An additional LS may be needed once RAN4 reaches a conclusion internally. 

	QC
	Adding new flag to indicate LTE to NR inter-RAT measurement enhancement capability and signaling for EN-DC is a preferred solution from our perspective. Since LTE Rel-16 HST enhancement requirement is finalized last november, LTE to NR inter-RAT enhancement is still under discussion, extending a flag for LTE measurement enhancement to cover LTE to NR enhancement may cause issues for products close to commercialization or on the field already. They may signal LTE HST Rel-16 enhancement but not supporting LTE to NR inter-RAT. Introducing a separate flag can avoid this.

	CMCC
	Issue 5-1: Cell re-selection requirements on NR- EUTRA inter-RAT measurement
Our preference is option1, to move forward, we can compromise to the recommended WF with the change that for 0.32s DRX cycle and 0.64s DRX cycle, Tevaluate = 3
Issue 5-2: Cell identification with DRX on NR- EUTRA inter-RAT measurement in connected mode
Our preference is option 1, but we can compromise to the recommended WF.
Issue 5-3: Cell re-selection requirements on EUTRA-NR inter-RAT measurement
To move forward, we can consider option 3.
Issue 5-4: Cell identification requirements on EUTRA-NR inter-RAT measurement in connected mode
We prefer option 1
Issue 5-5: capabilities and configuration for interRAT high speed requierments
In our view, the issue is related with EN-DC or in the preparation for EN-DC. From network point of view, the key issue is that the capabilities are transferred in a transparent containers between eNB and gNB  And from UE point of view, UE could not read the SIB of the other RAT before the RAT is added as SN for EN-DC. To solve above issues, it is necessary to cover the LTE-NR inter-RAT measurement related signalling in LTE RRC signaling, As for how to cover the signaling in LTE RRC, there are two possible options:
Option 1: introduce sperate LTE signalling on LTE-NR inter-RAT measurement
Option 2: revise the already introduced R16 LTE HST singling tocover LTE-NR inter-RAT measurement
We are open to above two options and would like to hear companies’ view.
As for NR-LTE inter-rat measurement, it is not related to the signaling transfer between eNB and gNB, it is prefred to use the already agreed capabilities and network configuration to cover NR-LTE inter-rat measurement.
LS to RAN2 is necessary to have further clarification.

	Huawei, HiSilicon
	Issue 5-1: agree with the recommended WF.
Issue 5-2: support option 5. The inter-RAT NR-LTE cell identification shall consider the CSSF factor since the inter-RAT MO will compete gaps with other inter-f NR measurements. In addition, we disagree with the 8 samples in the recommended WF. This is more stringent than R16 LTE HST.
Issue 5-3: support option 3. LTE-NR inter-RAT requirements shall consider additional samples for AGC settling.
Issue 5-4: LTE-NR inter-RAT requirements shall consider additional samples for AGC settling.
Issue 5-5: it is needed to add a flag for LTE-NR enhanced measurement, since in R16 HST LTE WI, there is no such inter-RAT discussion. The WI of HST WI is closed, it is reasonable to inform RAN2 in NR HST WI.


 
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

	R4-2003473

	Company A

	
	Company B

	
	

	R4-2003474

	Company A

	
	Company B

	
	

	R4-2004296

	

	
	

	
	

	R4-2004297

	

	
	

	
	



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 5-1: NR- EUTRA Inter-RAT measurement
	Issue 5-1: Cell re-selection requirements on NR- EUTRA inter-RAT measurement
Based on companies’ comments, companies’ view can be summarized as below. We would like to clarify that option 3 is the updated recommend WF (revise the typo, sorry for the inconvenience), the supporting companies for option 3 are not listed, companies can have further check.
· Option 1 (CMCC, HW, MTK, Nokia): specify NR-EUTRA inter-RAT measurement requirements following the Rel-16 HST EUTRA measurement requirements. The 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)



· Option 2 (QC, vivo): 
	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
	 5.76(18)
	0.64 (2)
	0.96(3)

	0.64
	7.68 (12)
	1.28 (2)
	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 3:
	DRX cycle length [s]
	Tdetect,EUTRAN_IRAT [s] (number of DRX cycles)
	Tmeasure,EUTRAN_IRAT [s] (number of DRX cycles)
	Tevaluate,E-UTRAN_RAT
[s] (number of DRX cycles)

	0.32
	5.12(16)
	0.64 (2)
	0.96 (3)

	0.64
	7.68(12)
	1.28 (2)
	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)



Recommendations for 2nd round:
For Cell re-selection requirements on NR- EUTRA inter-RAT measurement, companies are encouraged to provide comments on following candidate options.
· Option 1 (CMCC, HW, MTK, Nokia): specify NR-EUTRA inter-RAT measurement requirements following the Rel-16 HST EUTRA measurement requirements. The 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)



· Option 2 (QC, vivo): 
	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
	 5.76(18)
	0.64 (2)
	0.96(3)

	0.64
	7.68 (12)
	1.28 (2)
	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 3:
	DRX cycle length [s]
	Tdetect,EUTRAN_IRAT [s] (number of DRX cycles)
	Tmeasure,EUTRAN_IRAT [s] (number of DRX cycles)
	Tevaluate,E-UTRAN_RAT
[s] (number of DRX cycles)

	0.32
	5.12(16)
	0.64 (2)
	0.96 (3)

	0.64
	7.68(12)
	1.28 (2)
	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)




Issue 5-2: Cell identification with DRX on NR- EUTRA inter-RAT measurement in connected mode
· Option 1 (HW):
	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*K (15*CSSFinterRAT)

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

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



· Option 2 (MTK, QC, vivo, CMCC):
	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.



There are 5 options based on companies’ contribution. Good news is that based on companies’ feedback in the first round, the candidate solutions can be down selected to above 2 options. 5 companies discussed this issue, companies’ views are different. More discussion in needed.
Recommendations for 2nd round:
For cell identification with DRX on NR- EUTRA inter-RAT measurement in connected mode, companies are encouraged to provide comments on following candidate options.
· Option 1 (HW):
	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*K (15*CSSFinterRAT)

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

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



· Option 2 (MTK, QC, vivo, CMCC):
	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.





	Sub-topic 5-2: EUTRA - NR Inter-RAT measurement
	Issue 5-3: Cell re-selection requirements on EUTRA-NR inter-RAT measurement
· Option 1 (CMCC, Nokia): 
	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 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: M2 = M3 = M4 = 1 when SMTC < =40, and M2 = 1.5, M3 = M4 = 2 when SMTC >40



· Option 2 (QC):
 
	DRX cycle length [s]
	Tdetect,NR [s] (number of DRX cycles)
	Tmeasure,NR [s] (number of DRX cycles)
	Tevaluate,NR
[s] (number of DRX cycles)
	

	
	
	
	
	

	0.32
	5.12 x 1.5 (16 x M)
	1.28 x 1.5 (4 x 1.5 )
	0.96 x 1.5 (3 x 1.5)
	 

	0.64
	10.24 (16)
	1.28 (2 )
	1.92(3)
	 

	1.28
	12.8 (10)
	1.28 (1 )
	6.4(3)
	 

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

	Note 1:	M = 1.5 if SMTC periodicity of measured intra-frequency cell > 40 ms; otherwise M=1.
	



· Option 3 (HW, MTK, CMCC):
	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)]



5 companies discussed this issue, companies’ views are different. More discussion in needed.

Recommendations for 2nd round:
For cell re-selection requirements on EUTRA-NR inter-RAT measurement, companies are encouraged to provide comments on following candidate options
· Option 1 (CMCC, Nokia): 
	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 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: M2 = M3 = M4 = 1 when SMTC < =40, and M2 = 1.5, M3 = M4 = 2 when SMTC >40



· Option 2 (QC):
 
	DRX cycle length [s]
	Tdetect,NR [s] (number of DRX cycles)
	Tmeasure,NR [s] (number of DRX cycles)
	Tevaluate,NR
[s] (number of DRX cycles)
	

	
	
	
	
	

	0.32
	5.12 x 1.5 (16 x M)
	1.28 x 1.5 (4 x 1.5 )
	0.96 x 1.5 (3 x 1.5)
	 

	0.64
	10.24 (16)
	1.28 (2 )
	1.92(3)
	 

	1.28
	12.8 (10)
	1.28 (1 )
	6.4(3)
	 

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

	Note 1:	M = 1.5 if SMTC periodicity of measured intra-frequency cell > 40 ms; otherwise M=1.
	



· Option 3 (HW, MTK, CMCC):
	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)]



Issue 5-4: Cell identification requirements on EUTRA-NR inter-RAT measurement in connected mode
· Option 1 (CMCC, QC): 
	DRX cycle
	TPSS/SSS_sync_intra
	T SSB_measurement_period_intra  
	TSSB_time_index_intra

	No DRX
	Max(600ms, 8 x max(MGRP, SMTC period))×Nfreq
	Max(200ms, 8 x max(MGRP, SMTC period))×Nfreq
	Max(120ms, 3 x max(MGRP, SMTC period)) ×Nfreq 

	DRX cycle < 160ms
	Max(600ms, ceil(8x M) x max(MGRP, SMTC period, DRX cycle)) ×Nfreq
	Max(200ms, ceil(8 x M) x max(MGRP, SMTC period, DRX cycle)) ×Nfreq
	Max(120ms, ceil(3 x M) x max(MGRP, SMTC period, DRX cycle)) ×Nfreq

	DRX cycle≤ 320ms
	Max(600ms, ceil( 8 x M) x max(MGRP, SMTC period, DRX cycle)) ×Nfreq
	Max(200ms, ceil(N x M) x max(MGRP, SMTC period, DRX cycle))×Nfreq
	Max(120ms, ceil(3 x M) x max(MGRP, SMTC period, DRX cycle)) ×Nfreq

	DRX cycle>320ms
	8 x DRX cycle×Nfreq 
	N x DRX cycle ×Nfreq
	3 x DRX cycle ×Nfreq

	Note 1: M = 1 when SMTC < =40, and M = 1.5 when SMTC >40
Note 2: N = 4 when SMTC < =40, and N = 8 when SMTC >40



· Option 2 (QC, MTK, vivo):
	Condition NOTE1,2
	TPSS/SSS_sync_intra
	T SSB_measurement_period_intra  
	TSSB_time_index_intra

	No DRX
	max[600ms, [8] x max(MGRP, SMTC period)]
	Max(200ms, 8  Max(MGRP, SMTC period))  CSSFinter
	max[120ms, [3] x max(MGRP, SMTC period)] 

	DRX cycle ≤ 320ms
	max[600ms, ceil([8]xM) x max(MGRP, SMTC period, DRX cycle)]
	Max(200ms, Ceil(8  M)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter
	max[120ms, ceil([3] x M) x max(MGRP, SMTC period, DRX cycle)] 

	DRX cycle > 320ms
	4xM x DRX cycle 
	4xM  DRX cycle  CSSFinter
	[3] x DRX cycle 

	NOTE 1: 	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1
NOTE 2: 	In EN-DC operation, the parameters, timers and scheduling requests referred to in clause 3.6.1 are for the secondary cell group. The DRX cycle is the DRX cycle of the secondary cell group.
NOTE 3:   When SMTC < =40ms, M=1; when SMTC >40ms, M = 1.5



Companies views are different, more discussion is needed.

Recommendations for 2nd round:
For cell identification requirements on EUTRA-NR inter-RAT measurement in connected mode, companies are encouraged to provide comments on following candidate options:
· Option 1 (CMCC, QC): 
	DRX cycle
	TPSS/SSS_sync_intra
	T SSB_measurement_period_intra  
	TSSB_time_index_intra

	No DRX
	Max(600ms, 8 x max(MGRP, SMTC period))×Nfreq
	Max(200ms, 8 x max(MGRP, SMTC period))×Nfreq
	Max(120ms, 3 x max(MGRP, SMTC period)) ×Nfreq 

	DRX cycle < 160ms
	Max(600ms, ceil(8x M) x max(MGRP, SMTC period, DRX cycle)) ×Nfreq
	Max(200ms, ceil(8 x M) x max(MGRP, SMTC period, DRX cycle)) ×Nfreq
	Max(120ms, ceil(3 x M) x max(MGRP, SMTC period, DRX cycle)) ×Nfreq

	DRX cycle≤ 320ms
	Max(600ms, ceil( 8 x M) x max(MGRP, SMTC period, DRX cycle)) ×Nfreq
	Max(200ms, ceil(N x M) x max(MGRP, SMTC period, DRX cycle))×Nfreq
	Max(120ms, ceil(3 x M) x max(MGRP, SMTC period, DRX cycle)) ×Nfreq

	DRX cycle>320ms
	8 x DRX cycle×Nfreq 
	N x DRX cycle ×Nfreq
	3 x DRX cycle ×Nfreq

	Note 1: M = 1 when SMTC < =40, and M = 1.5 when SMTC >40
Note 2: N = 4 when SMTC < =40, and N = 8 when SMTC >40



· Option 2 (QC, MTK, vivo):
	Condition NOTE1,2
	TPSS/SSS_sync_intra
	T SSB_measurement_period_intra  
	TSSB_time_index_intra

	No DRX
	max[600ms, [8] x max(MGRP, SMTC period)]
	Max(200ms, 8  Max(MGRP, SMTC period))  CSSFinter
	max[120ms, [3] x max(MGRP, SMTC period)] 

	DRX cycle ≤ 320ms
	max[600ms, ceil([8]xM) x max(MGRP, SMTC period, DRX cycle)]
	Max(200ms, Ceil(8  M)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter
	max[120ms, ceil([3] x M) x max(MGRP, SMTC period, DRX cycle)] 

	DRX cycle > 320ms
	4xM x DRX cycle 
	4xM  DRX cycle  CSSFinter
	[3] x DRX cycle 

	NOTE 1: 	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1
NOTE 2: 	In EN-DC operation, the parameters, timers and scheduling requests referred to in clause 3.6.1 are for the secondary cell group. The DRX cycle is the DRX cycle of the secondary cell group.
NOTE 3:   When SMTC < =40ms, M=1; when SMTC >40ms, M = 1.5





	Sub-topic 5-3: Capabilities and configuration for interRAT high speed requierments
	According to companies’ comment, it seems that new issue was identified (issue 3). Companies’ views for different issues are summarized as following.
· Issue 1:  for LTE-NR inter-RAT measurement, since the HST capabilities are normally transferred in transparent containers between nodes of diferent RAT. The configuring eNB does not know if the UE supports LTE-NR inter-RAT measurement. To solve this issue, whether to introduce a separate LTE signalling (UE capability and network flag) on LTE-NR inter-RAT measurement in 36.331 and 36.306?
· Option 1 (CMCC, MTK, QC, vivo, HW): Yes
According to companies’ comments, for LTE-NR inter-RAT measurement, companies share common understanding that it is necessary to introduce separate LTE signalling
Tentative agreements:
Introduce new LTE signalling (UE capability and network flag) on LTE-NR inter-RAT measurement in 36.331 and 36.306. 

· Issue 2: for NR-LTE inter-RAT measurement, according to RAN4 previous agreed LS, a UE capability and a network flag are introduced to cover all the RRM enhancement for NR HST. Taking above into consideration, whether NR-LTE inter-RAT measurement can be covered by the already agreed capabilities and network configuration?
· Option 1 (CMCC, QC): Yes
For NR-LTE inter-RAT measurement, different from LTE-NR measurement, it is used in the NR SA scenario. It is not related to the signalling transfer between eNB and gNB. According to companies’ view, the NR-LTE inter-RAT measurement can be covered by the already agreed capabilities and network configuration
Tentative agreements:
The NR-LTE inter-RAT measurement can be covered by the already agreed capabilities and network configuration (R4-1915855)

· Issue 3: for inter-RAT measurement (including NR-LTE inter-RAT measurement and LTE-NR inter-RAT measurement), is it necessary to indicate UE which inter-RAT carrier is high speed carrier?
· Option 1 (vivo, MTK): Yes, network flag can be introduced in SIB5 to indicate which inter-RAT carrier is high speed carrier
Since issue #3 was raised during the 1st round discussion. More discussion is needed.
Recommendations for 2nd round:
For inter-RAT measurement (including NR-LTE inter-RAT measurement and LTE-NR inter-RAT measurement), is it necessary to indicate UE which inter-RAT carrier is high speed carrier?
· Option 1 (vivo, MTK): Yes, network flag can be introduced in SIB to indicate which inter-RAT carrier is high speed carrier
· Option 2: No


	
	· 



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

	#1
	WF on RRM requirements for NR HST 
A single WF will be used to cover all the topics, as previous meeting’s way of working
	CMCC

	#2
	LS to RAN2 on inter-RAT measurement
	CMCC



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	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 #6: others 
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003430
	Qualcomm, Inc.
	Proposal 10: Align NR inter-frequency measurement requirement to inter-RAT measurement requirement in NR SA mode.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 6-1: inter-frequency measurement
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 6-1: inter-frequency measurement
· Proposals
· Option 1 (QC): Align NR inter-frequency measurement requirement to inter-RAT measurement requirement in NR SA mode.
· Recommended WF
· There was no discussion on inter-frequency measurement enhancement for NR HST in previous meetings, and there is only one meeting left for the completion of core part of this WI. Hope companies can take above background into consideration in the discussion on this issue.
· More discussion is needed

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

	MTK
	Issue 6-1: inter-frequency measurement
Whether to go with Option 1 is still pending on the conclusion of inter-RAT measurement. Suggest to comeback to this issue in 2nd round.

	Nokia
	Sub topic 6-1: Issue 6-1: inter-frequency measurement
This is an open issue which partly depends on the outcome of the Inter-RAT measurement topic. In addition to Option 1, other options are not precluded in the discussions. Thus, the proposed WF by the moderator seems reasonable.  

	vivo
	If such deployment scenario is valid, we may discuss such issue. However, the remaining TU is limited.

	Ericsson
	Issue 6-1: We don’t see a strong need for this requirement. One motivation would be to measure candidate CCs for CA, however other enhancements for NR CA such as deactivated Scell measurements for high speed have not been discussed in the WID. So we agree with the moderator proposed WF.

	QC
	Thanks for comments from companies, we think all of them are reasonable. But we would like to get some input from companies on how this concern can be addressed if a different band is deployed in the future, whether RAN4 can address this timely to meet with product design/development timeline.

	CMCC
	Issue 6-1: inter-frequency measurement
In our view, considering the limited timeline and work scope at current stage, it is not preferred to investigate the inter-frequency measurement in this WI. We can consider to discuss it in the future release if it is necessary. 

	Huawei, HiSilicon
	Issue 6-1: the issue depends on the conclusion of inter-frequency and NR-LTE measurement requirements. We also agree with moderator, if the issue exists, it can be further discussed in the future release.


 
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

	
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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 6-1: inter-frequency measurement
	Issue 6-1: inter-frequency measurement
7 companies discuss this issue. 5 companies prefer not to discuss inter-frequency measurement in this WI considering the limited timeline. If the issue exists, it can be further discussed in the future release. 
Tentative agreements:
The inter-frequency measurement enhancement for high speed scenario is not considered in this WI.

	
	



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

	#1
	WF on RRM requirements for NR HST 
A single WF will be used to cover all the topics, as previous meeting’s way of working
	CMCC



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	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”




