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Introduction
This email discussion focuses on RRM for Rel-16 NR HST, and in particular the agenda items:
7.15.1	RRM core requirements maintenance 
7.15.2	RRM perf. requirements
7.15.2.1	General
7.15.2.2	Test cases	

The targets of email discussion for 1st round and 2nd round are:
· 1st round: discuss the open issues and strive to minimize the open issues. For RRM core part, companies are encouraged to provide comments on the open issues and CRs. For performance part, companies are encouraged to focus on the discussion on open issues.
· 2nd round: according to 1st round discussion, discuss left open issues for 2nd round, and strive to minimize the open issues. Strive to agree on CRs
Topic #1: RRM core requirements maintenance
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2010064
	CMCC
	Observation 1: according to RAN2 reply LS, RAN2confirm that the enhancement of Rel-16 NR HST can be supported by Rel-15 UEs without Rel-15 specification change.
Proposal 1: it is proposed that Rel.16 HST RRM enhanced requirements are release independent from Rel-15

	R4-2010077
	CMCC
	36.133 CR on cell identification in connected mode for EUTRAN-NR measurement for Rel-16 NR HST

	R4-2010078
	CMCC
	38.133 CR on cell re-selection requirements for Rel-16 NR HST

	R4-2010330
	vivo
	CR on HST cell reselection requirement of interRAT higher priority carrier in TS 38.133

	R4-2010331
	vivo
	CR on HST cell reselection requirement of interRAT higher priority carrier in TS 36.133

	R4-2010374
	Ericsson
	Correction to cell re-selection for EUTRAN-NR  high speed  in TS36.133

	R4-2011119
	Huawei, Hisilicon
	Correction on inter-RAT measurement in HST

	R4-2011325
	Nokia, Nokia Shanghai Bell
	CR to TS 36.133: Corrections to subclause 4.2.2.5.6

	R4-2011329
	Nokia, Nokia Shanghai Bell
	CR to TS 38.133: Corrections to Table 9.4.3.3-2 in subclause 9.4.3.3 (Requirements when DRX is used)

	R4-2011378
	Qualcomm, Inc.
	Observation 1: Frequency offset considered in HST has significant impact on SINR measurement, especially in high SNR region.
Proposal 1: SINR accuracy requirement is not applicable to HST scenario when SNR > 5dB.
Proposal 2: No enhancement is needed for inter-RAT high priority cell identification/measurement requirement.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Background:
According to the agreed WF(R4-2008627), there is one open issue for inter-RAT measurement which is duplicated as following:
· Whether the introduction of per carrier flag will have impact on the higher priority measurement can be further checked in next meeting
Issue 1-1: whether to enhance the measurement requirements for inter-RAT layers of higher priority (inter-RAT NR layers of higher priority, inter-RAT E-UTRAN layers of higher priority).
· Proposals
· Option 1 (vivo): Yes
· Option 2 (QC): No
· Recommended WF
· More discussion is needed. Companies are suggested to provide comments on this issue. 
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

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

	Nokia, Nokia Shanghai Bell
	Issue 1-1: whether to enhance the measurement requirements for inter-RAT layers (inter-RAT NR layers, inter-RAT E-UTRAN layers) of higher priority
No strong opinions. From 4.2.2.7 in TS 38.133, Thigher_priority_search = (60 * Nlayers) seconds (in the case of Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ) seem to be relatively long with respect to the train speed of 500 km/h. The question is whether there are benefits (or use cases) in enhancing the requirement for HST.      

	Ericsson
	Issue 1-1 : For reselection to higher priority when the serving cell is weak, this is already covered by agreed enhancements. For the 60s *(Nlayers) “background” search we see no particular benefit in shortening this period. If the UE is in coverage of the higher priority layer when the search is triggered it should be found at 500km/h. From our perspective the 60s is more like an “offload time” than related to variation in radio conditions, so we tend to think it does not need to be enhanced, although we also do not object to shortening it if that is the decision of RAN4.

	vivo
	Issue 1-1: Slightly prefer option 1 but is also fine with option 2.
Our understanding to a general logic in TS 38.133 is that T_evaluate for higher priority carrier when Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, is the same as T_evaluate for all carriers when Srxlev <= SnonIntraSearchP or Squal <= SnonIntraSearchQ. Since T_evaluate is already enhanced in HST scenario, it would be not reasonable if T_measure is not enhanced. 
However, we also think T_search should be kept as 60s *(Nlayers) and should not be enhanced in HST scenario. This is quite irrelevant to T_measure and T_evaluate.
Therefore, to improve spec quality, it is suggest to revise T_mea, but keep T_search as what it is now, which means only measurement and evaluation period requirements for higher priority carriers are enhanced for HST scenario.
Anyway we admit it is a corner case and we are also fine with doing nothing to spec for this issue.

	QC
	Issue 1-1: Support option 2. In HST due to high train speed, the time interval between neighboring cell detectable and violating S criterion is short. We understand the concern vivo raised in option 1, but since it is still doable for UE if needed, given that this is a corner case, use legacy requirement is preferred.

	Huawei
	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Prefer option 2. Issue 1-1 raises in the scenario Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ. The UE shall search every layer of higher priority at least every Thigher_priority_search = (60 * Nlayers) seconds. We understand the motivation of further enhancement of high priority measurement, but the question is how to quantify the exact value? What’s the metric? 

	MTK
	Prefer Option 2.
In our view, the condition “Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ” holds maybe only when UE is closed to the RRH (of course, depending on the thresholds). We do not see the urgency to optimize for these particular locations.  

	Vivo2
	In our understanding, companies are providing comments on whether T_search for higher priority carrier needs to be enhanced in the spec. It seems companies can reach consensus that no enhancement is needed for T_search.
On the other hand, there is almost no discussion (except QC) on the issue raised by us, i.e. whether T_measure need to be updated in accordance with the enhanced T_evaluate. 
Given current situation, we think the conclusion below best reflects the situation:
“No enhancement to T_search for higher priority carrier, i.e. UE shall search every layer of higher priority at least every Thigher_priority_search = (60 * Nlayers) seconds for HST scenario.
Further discuss in the second round whether updating T_measure in accordance with T_evaluate is needed.”

	Apple 
	Option 2


 
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

	R4-2010077
(CMCC)
	Company A

	
	Ericsson : OK

	
	Nokia, Nokia Shanghai Bell       
The CR is Ok.

	
	MTK: Just to mention that the CR may need to be further revised if RAN4 later agrees to introduce UE capability for HST measurement.

	R4-2010078
(CMCC)
	Company A

	
	Ericsson : OK

	
	Nokia, Nokia Shanghai Bell      
The CR is OK.

	
	MTK: Just to mention that the CR may need to be further revised if RAN4 later agrees to introduce UE capability for HST measurement.

	R4-2010330
(vivo)
	Company A

	
	Ericsson : May be unnecessary
Vivo: This CR is Cat F and some contents may need to be revised according to the outcome of issue 1-1.
Anyway other contents are necessary in our perspective.

	
	Nokia, Nokia Shanghai Bell    
The CR depends on the outcome of Issue 1-1.

	R4-2010331
(vivo)
	Company A

	
	Ericsson : May be unnecessary
Vivo: This CR is Cat F and some contents may need to be revised according to the outcome of issue 1-1.
We are generally fine to merge into the CR from volunteer company.

	
	Nokia, Nokia Shanghai Bell   
See the comment for R4-2010330

	R4-2010374
(Ericsson)
	Company A

	
	Ericsson : Propose to go with R4-2010374, since Ericsson was volunteer company for the original CR for 36.133 reselection from LTE to NR

	
	Nokia, Nokia Shanghai Bell
This CR together with R4-2011119 and R4-2011325 are correcting the same mistake, i.e., Tevaluate, NR,nonHST. These CRs can be merged into one. Perhaps, the moderator can pick one to go forward

	R4-2011119
(Huawei, Hisilicon)
	Company A

	
	Ericsson : Same comment as R4-2010374

	
	Nokia, Nokia Shanghai Bell
See the comment for R4-2010374

	R4-2011325
(Nokia, Nokia Shanghai Bell)
	Company A

	
	Ericsson : Same comment as R4-2010374

	
	Nokia, Nokia Shanghai Bell
See the comment for R4-2010374

	R4-2011329
(Nokia, Nokia Shanghai Bell)
	Company A

	
	Ericsson : OK

	
	



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
	Issue 1-1: whether to enhance the measurement requirements for inter-RAT layers of higher priority (inter-RAT NR layers of higher priority, inter-RAT E-UTRAN layers of higher priority).
· Option 1 (vivo): No enhancement to T_search for higher priority carrier, but whether to enhance T_measure for high priority carrier need to be further discussed.
· Option 2 (Ericsson, QC, Huawei, MTK, Apple): No
6 companies discussed this issue. 5 companies prefer option 2 that no need to enhance the measurement requirements for inter-RAT layers of higher priority. While 1 company agree not to enhance T_search for higher priority carrier, but want to further discuss in the second round whether updating T_measure.
Tentative agreements:
· No enhancement to T_search for inter-RAT layers of higher priority
· Further discuss whether to enhance T_measure for inter-RAT layers of higher priority
Recommendations for 2nd round:
Further discuss whether to enhance T_measure for inter-RAT layers of higher priority.



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  

	R4-2010077
(CMCC)
	agreeable

	R4-2010078
(CMCC)
	agreeable

	R4-2010330
(vivo)
	Return to

	R4-2010331
(vivo)
	Return to

	R4-2010374
(Ericsson)
	agreeable

	R4-2011119
(Huawei, Hisilicon)
	Noted 

	R4-2011325
(Nokia, Nokia Shanghai Bell)
	Noted 

	R4-2011329
(Nokia, Nokia Shanghai Bell)
	agreeable



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

	R4-2010067
	CMCC
	It is proposed to define test cases for Rel-16 NR HST as following list:
	Scenario
	Test cases

	NR -NR cell reselection 
	· Cell reselection to FR1 intra-frequency NR case

	NR -NR cell identification 
	· Event triggered reporting tests without gap under DRX for FR1 intra-frequency case
· Event triggered reporting tests with gap under DRX for FR1 intra-frequency case
· Event triggered reporting tests without gap under DRX with SSB index reading for FR1 intra-frequency case
· Event triggered reporting tests with gap under DRX with SSB index reading for FR1 intra-frequency case

	L1-RSRP
	· SSB based L1-RSRP measurement when DRX is used
· CSI-RS based L1-RSRP measurement when DRX is used

	NR-EUTRA cell reselection
	· Inter-RAT E-UTRAN cell re-selection

	NR-EUTRA cell identification
	· Inter-RAT E-UTRAN event-triggered reporting in DRX in FR1

	EUTRA-NR cell reselection
	· Inter-RAT NR cell re-selection

	EUTRA-NR cell identification
	· Inter-RAT NR event-triggered reporting




	R4-2010081
	CMCC
	Proposal 1: For HST scenario, specify SS-SINR accuracy requirement for SNR <= [11] dB, and the Rel-15 SS-SINR accuracy requirements (+-3dB) can be reused.

	R4-2010332
	vivo
	Observation 1 Due to high Doppler shift in HST scenario, ICI exists, and its impact is on both serving cell and neighbour cell SS-SINR accuracy.
Proposal 1 For SS-SINR requirement in HST, adopt option 2, i.e. SS-SINR accuracy requirement is not applicable to HST scenario in R16. The issue can be left to R17.

	R4-2010379
	Ericsson
	Proposal 1: RAN4 agrees the volunteer companies for the test case list in section 2, with possible updates after review.

	R4-2011117
	Huawei, Hisilicon
	Proposal 1: The existing SS-SINR accuracy is applicable to HST scenario when SSB Ês/Iot ≤5 dB with the restriction SCS is 15kHz and 30kHz.

	R4-2011118
	Huawei, Hisilicon
	CR on SS-SINR in NR HST

	R4-2011120
	Huawei, Hisilicon
	1.	Proposal 1: the following test cases are proposed to be verified under high speed scenario:
2.	Cell reselection to FR1 intra-frequency NR case in idle mode
3.	Cell reselection of NR- lower priority E-UTRAN in idle mode
4.	E-UTRA Cell reselection to lower priority NR target Cell in FR1 in idle mode
5.	NR standalone tests with all NR cells in FR1: SA event triggered reporting tests without gap under DRX
6.	SA NR - E-UTRAN event-triggered reporting in DRX in FR1
7.	E-UTRAN -NR Inter-RAT event triggered reporting tests for FR1 without SSB time index detection when DRX is used

	R4-2011331
	Nokia, Nokia Shanghai Bell
	Proposal 1: RRM relevant use cases should be taken into consideration in order to decide if there is a need to specify the SS-SINR accuracy.

	R4-2011376
	Qualcomm, Inc.
	Proposal 1: Add RRM tests for Pcell idle and connected mode with 500km/h train speed with parameters and configuration listed in Table 2 1.

	R4-2011377
	Qualcomm, Inc.
	38.133 draft CR on additional RRM tests for NR HST



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: measurement accuracy
Issue 2-1: SS-SINR
· Proposals
· Option 1 (CMCC): For HST scenario, specify SS-SINR accuracy requirement for SNR <= [11] dB, and the Rel-15 SS-SINR accuracy requirements (+-3dB) can be reused.
· Option 2 (vivo): SS-SINR accuracy requirement is not applicable to HST scenario in R16. The issue can be left to R17
· [bookmark: OLE_LINK4]Option 3 (HW): The existing SS-SINR accuracy is applicable to HST scenario when SSB Ês/Iot ≤5 dB with the restriction SCS is 15kHz and 30kHz
· Option 4 (QC): SINR accuracy requirement is not applicable to HST scenario when SNR > 5dB

· Recommended WF
· This issue has been discussed for several meetings, to move forward, taking companies’ view into consideration, Moderator would like to check with companies whether following compromise option is acceptable:
· [bookmark: OLE_LINK3]Rel-15 intra-frequency SS-SINR accuracy for FR1 is applicable to NR HST scenario when -3dB≤SSB Ês/Iot ≤7 dB for 15kHz SCS and 30kHz SCS

Sub-topic 2-2: test cases
Issue 2-1: test case list
· Proposals
· Option 1(Ericsson): 
	Test
	Title
	Description

	1.SA

	NR-NR intrafrequency reselection for UE configured with RRM enhancements for high speed
	Test consists of 2 NR intrafrequency cells Note 1. UE is configured with 320ms DRX cycle and 20ms SMTC period. During T1, cell 1 is 3dB better ranked (SS-RSRP) than cell 2. During T2 the power of the cells is swapped such that cell 2 is 3dB better ranked than cell 1. Reselection delay from the end of T1 until the UE completes reslection during T2 is verified to meet the requirement. Propagation condition is AWGN with xxxx Hz frequency offset between cell1 and cell 2..

	2a.ENDC
2b.SA
	NR-NR intrafrequency event triggered reporting without gaps or time index reading in DRX for UE configured with RRM enhancements for high speed
	Test consists of 2 NR intrafrequency cells Note 1. UE is configured with 640ms DRX cycle and 20ms SMTC period. During T1, cell 2 is off. At the start of T2, cell 2 is powered up, and the time for an event triggered measurement report is verified to meet the requirement. Time index reading is not configured. The SSB of both cells is within the active BWP. Propagation condition is AWGN with xxxx Hz frequency offset between cell1 and cell 2.

	3a.ENDC
3b.SA
	NR-NR intrafrequency event triggered reporting without gaps and with time index reading in DRX for UE configured with RRM enhancements for high speed
	Test consists of 2 NR intrafrequency cells Note 1. UE is configured with 320ms DRX cycle and 20ms SMTC period. During T1, cell 2 is off. At the start of T2, cell 2 is powered up, and the time for an event triggered measurement report is verified to meet the requirement. Time index reading is configured. The SSB of both cells is within the active BWP. Propagation condition is AWGN with xxxx Hz frequency offset between cell1 and cell 2.

	4a.ENDC
4b.SA
	NR-NR intrafrequency event triggered reporting with gaps and without time index reading in DRX for UE configured with RRM enhancements for high speed
	Test consists of 2 NR intrafrequency cells Note 1. UE is configured with 640ms DRX cycle and 20ms SMTC period. During T1, cell 2 is off. At the start of T2, cell 2 is powered up, and the time for an event triggered measurement report is verified to meet the requirement. Time index reading is not configured. The SSB of both cells is outside the active BWP and gaps with MGRP=80ms are configured. Propagation condition is AWGN with xxxx Hz frequency offset between cell1 and cell 2.

	5a.ENDC
5b.SA
	NR-NR intrafrequency event triggered reporting with gap sand time index reading in DRX for UE configured with RRM enhancements for high speed
	Test consists of 2 NR intrafrequency cells Note 1. UE is configured with 640ms DRX cycle and 20ms SMTC period. During T1, cell 2 is off. At the start of T2, cell 2 is powered up, and the time for an event triggered measurement report is verified to meet the requirement. Time index reading is configured. The SSB of both cells is outside the active BWP and gaps with MGRP=80ms are configured. Propagation condition is AWGN with xxxx Hz frequency offset between cell1 and cell 2.

	6a.ENDC
6b.SA
	SSB based L1-RSRP measurement when DRX is used for UE configured with RRM enhancements for high speed
	There is one NR cell in the test. Note 1
In the serving cell CSI measurement configuration, UE is indicated to perform L1-RSRP measurement on the SSBs and report periodically. The test consists of two successive time periods, with time duration of T1 and T2 respectively. The test has higher layer parameter timeRestrictionForChannelMeasurements configured. 
There is no measurement gap configured in the test. Two SSBs are configured for measurement. The delay from the start of T2 until the UE sends measurement reports containing both SSB0 and SSB1 while meeting absolute accuracy requirements shall be verified. .
DRX=320ms and SMTC=20ms shall be used.

	7a.ENDC
7b.SA
	CSIbased L1-RSRP measurement when DRX is used for UE configured with RRM enhancements for high speed
	There is one NR cell in the test. Note 1
In CSI measurement configuration, UE is indicated to perform L1-RSRP measurement on the CSI-RS and report aperiodically. The test consists of a single time period T1, during which the UE is triggered via DCI to report L1-RSRP on aperiodic CSI-RS resources. UE is also configured to measure L1-RSRP based on SSB. After the CSI-RSRP L1 measurement period from the beginning of the test, a DCI trigger comes in slot n of a frame and UE provides the report back at the expected time n+Treport based on the configured reporting configuration .
DRX=320ms and SMTC=20ms shall be used.

	8.SA
	NR-EUTRA intrafrequency reselection for UE configured with RRM enhancements for high speed
	The test consists of one NR and one LTE cell. The test consists of two successive time periods, with time duration of T1 and T2 respectively. The test both the NR cell 1 and E-UTRAN cell 2 are already identified by the UE. E-UTRAN cell 2 is of lower priority than cell 1. The E-UTRA cell is kept at constant RSRP during both phases, and the NR cell SS-RSRP is reduced to trigger a reselection to the lower priority E-UTRA cell. The reselection time from NR to E-UTRA after the power of the NR serving cell is reduced is verified to meet the requirement.
320ms idle DRX cycle and 20ms SMTC shall be used. 


	9 LTE
	EUTRA-NR intrafrequency reselection for UE configured with RRM enhancements for high speed
	The test consists of one NR and one LTE cell. The test consists of two successive time periods, with time duration of T1 and T2 respectively. The test both the NR cell 1 and E-UTRAN cell 2 are already identified by the UE. NR cell 1 is of lower priority than E-UTRA cell 2. The NR cell is kept at constant SS-RSRP during both phases, and the E-UTRA cell RSRP is reduced to trigger a reselection to the lower priority NR cell. The reselection time from E-UTRA to NR after the power of the E-UTRA serving cell is reduced is verified to meet the requirement.
320ms idle DRX cycle and 20ms SMTC shall be used. 


	10 SA
	NR-EUTRA event triggered reporting for UE configured with RRM enhancements for high speed
	Test consists of 1 NR serving cell(cell 1) and 1 E-UTRA neighbor cell(cell 2). UE is configured with 320ms DRX cycle and 20ms SMTC period. During T1, cell 2 is off. At the start of T2, cell 2 is powered up, and the time for an event triggered measurement report is verified to meet the requirement. Time index reading is not configured. Propagation condition is AWGN with xxxx Hz frequency offset between cell1 and cell 2.

	11 LTE
	EUTRA-NR event triggered reporting for UE configured with RRM enhancements for high speed
	Test consists of 1 E-UTRA serving cell(cell 1) and 1 nr neighbor cell(cell 2). UE is configured with 320ms DRX cycle and 20ms SMTC period for the NR neighbour. During T1, cell 2 is off. At the start of T2, cell 2 is powered up, and the time for an event triggered measurement report is verified to meet the requirement. Time index reading is not configured. Propagation condition is AWGN with xxxx Hz frequency offset between cell1 and cell 2.

	Note 1 : In addition, in EN-DC testing an E-UTRA PCell is configured
Note 2 : All tests use AWGN with xxxx Hz frequency offset between serving and neighbour cell
Note 3 : All tests are for frequency range FR1



· Option 2 (CMCC): 
	Scenario
	Test cases

	NR -NR cell reselection 
	· Cell reselection to FR1 intra-frequency NR case

	NR -NR cell identification 
	· Event triggered reporting tests without gap under DRX for FR1 intra-frequency case
· Event triggered reporting tests with gap under DRX for FR1 intra-frequency case
· Event triggered reporting tests without gap under DRX with SSB index reading for FR1 intra-frequency case
· Event triggered reporting tests with gap under DRX with SSB index reading for FR1 intra-frequency case

	L1-RSRP
	· SSB based L1-RSRP measurement when DRX is used
· CSI-RS based L1-RSRP measurement when DRX is used

	NR-EUTRA cell reselection
	· Inter-RAT E-UTRAN cell re-selection

	NR-EUTRA cell identification
	· Inter-RAT E-UTRAN event-triggered reporting in DRX in FR1

	EUTRA-NR cell reselection
	· Inter-RAT NR cell re-selection

	EUTRA-NR cell identification
	· Inter-RAT NR event-triggered reporting



· Option 3 (QC):
	Test to be added
	Relevant configurations/requirements
	Proposed values

	Intra-frequency Pcell idle mode test
	Newly detectable reselection delay
	11s/6s

	
	Propagation condition
	AWGN/AWGN 1944 (15kHz SCS) and 3333 (30kHz SCS) Hz

	Intra-frequency Pcell connected mode test
	Event triggered reporting delay
	5.12s

	
	Propagation condition
	AWGN/AWGN 1944 (15kHz SCS) and 3333 (30kHz SCS) Hz

	Inter-RAT NR to E-UTRA idle mode test
	Reselection delay
	6s

	
	Propagation condition
	AWGN/AWGN 1944 Hz

	Inter-RAT NR to E-UTRA connected mode test
	Event triggered reporting delay
	6.4s

	
	Propagation condition
	AWGN/AWGN 1944 Hz

	Inter-RAT E-UTRA to NR connected mode test
	Event triggered reporting delay
	7.68s

	
	Propagation condition
	AWGN/AWGN 1944 (15kHz SCS) and 3333 (30kHz SCS) Hz



· Option 4 (HW): 
the following test cases are proposed to be verified under high speed scenario:
1. Cell reselection to FR1 intra-frequency NR case in idle mode
1. Cell reselection of NR- lower priority E-UTRAN in idle mode
1. E-UTRA Cell reselection to lower priority NR target Cell in FR1 in idle mode
1. NR standalone tests with all NR cells in FR1: SA event triggered reporting tests without gap under DRX
1. SA NR - E-UTRAN event-triggered reporting in DRX in FR1
1. E-UTRAN -NR Inter-RAT event triggered reporting tests for FR1 without SSB time index detection when DRX is used

· Recommended WF
· 4 companies discuss this issue. 
· Considering the RRM enhanced requirements for NR HST, and taking companies’ proposal into account, Moderator would like to check with companies whether following recommended test case list is acceptable:
	[bookmark: _Hlk48553438]Test scenario
	Test cases 
	Test parameters

	1. NR SA
	NR-NR intra-frequency reselection for FR1 
	· DRX cycle: 320ms
· SMTC period: 20ms

	2a. ENDC
2b. NR SA
	NR-NR intra-frequency event triggered reporting tests without gap under DRX without SSB index reading for FR1 intra-frequency case
	· DRX cycle: 640ms
· SMTC period: 20ms

	3a. ENDC
3b. NR SA
	NR-NR intra-frequency event triggered reporting tests with gap under DRX without SSB index reading for FR1 intra-frequency case
	· DRX cycle: 640ms
· SMTC period: 20ms
· MGRP: 40ms
· MGL: 6ms

	4a. ENDC
4b. NR SA
	NR-NR intra-frequency event triggered reporting tests without gap under DRX with SSB index reading for FR1 intra-frequency case
	· DRX cycle: 320ms
· SMTC period: 20ms

	5a. ENDC
5b. NR SA
	NR-NR intra-frequency event triggered reporting tests with gap under DRX with SSB index reading for FR1 intra-frequency case
	· DRX cycle: 320ms
· SMTC period: 20ms
· MGRP: 40ms
· MGL: 6ms

	6. NR SA
	NR-EUTRA inter-RAT cell re-selection
	· DRX cycle: 320ms
· SMTC period: 20ms

	7. NR SA
	NR-EUTRA inter-RAT event triggered reporting test under DRX in FR1
	· DRX cycle: 320ms
· SMTC period: 20ms
· MGRP: 40ms
· MGL: 6ms

	8. E-UTRAN
	EUTRA-NR inter-RAT cell re-selection
	· DRX cycle: 320ms
· SMTC period: 20ms

	9. E-UTRAN 
	EUTRA-NR inter-RAT event triggered reporting for FR1 without SSB time index detection when DRX is used
	· DRX cycle: 320ms
· SMTC period: 20ms
· MGRP: 40ms
· MGL: 6ms

	10. E-UTRAN 
	EUTRA-NR inter-RAT event triggered reporting for FR1 with SSB time index detection when DRX is used
	· DRX cycle: 320ms
· SMTC period: 20ms
· MGRP: 40ms
· MGL: 6ms

	11a. ENDC
11b. NR SA
	SSB based L1-RSRP measurement when DRX is used
	· DRX cycle: 320ms
· SMTC period: 20ms

	12a. ENDC
12b. NR SA
	CSI-RS based L1-RSRP measurement when DRX is used
	· DRX cycle: 320ms
· TCSI-RS = 20ms



Issue 2-2: propagation condition
· Proposals
· Option 1(QC): AWGN/AWGN 1944 (15kHz SCS) and 3333 (30kHz SCS) Hz
· Recommended WF
· Moderator would like to check with companies whether following recommended WF is acceptable:
· [bookmark: OLE_LINK6]The propagation condition for the test cases of NR HST is AWGN/AWGN 1944 (15kHz SCS) and AWGN 3334(30kHz SCS) Hz

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

	ZTE
	Issue 2-2: It seems the recommended WF is different than the only proposal (listed as Option 1). Is there a typo on 3333 / 3334?

	Nokia, Nokia Shanghai Bell
	Sub topic 2-1: 
Issue 2-1: SS-SINR 
The recommended WF is OK because it aligned with our conclusion and proposal in R4-2008090. Further, R4-2011331 continues the discussion by studying possible use cases considering such SS-SINR requirements are limited to the low SNR region as compared with non-HST. Based on our preliminary studies, the following observation has been made:
  Observation 3: Considering a typical HST deployment scenario, it seems that there are no relevant use cases exclusive to RRM for HST SS-SINR accuracy requirement.    
Nevertheless, the above studies are considered preliminary and non-exhaustive. Thus, it would great if companies could share some comments on the possible use cases.
Sub topic 2-2: 
Issue 2-1: test case list
The proposed test case list is valid. Depending on the outcome of Issue 1-1 in Topic 1, additional test cases might be defined. 
Issue 2-2: propagation condition
The recommended WF is OK.

	Ericsson
	Subtopic 2-1 (SS-SINR)
Issue 2-1 : OK with the recommended WF
Subtopic 2-2 (Testing)
Issue 2-1 Proposed test case list looks OK. Even though we did not suggest it in our contribution it may be useful to consider some tests with 160ms DRX eg in event triggered reporting to get some coverage with a different DRX cycle than 320ms. 
Issue 2-2 : Propagation condition proposal is fine (with either 3333 or 3334Hz for 30kHz SCS)

	vivo
	Sub topic 2-1: 
Issue 2-1: SS-SINR 
Agree with Nokia that the use case is not clear.
Fine with the general approach proposed by moderator but the detail number may need further check. 

	QC
	Sub topic 2-1:
Consider SINR simulation result only from CMCC’s proposal, 7dB leaves <1.5dB margin, while in typical demodulation performance test, 2.5dB margin is required. SINR estimation may not require margin as much as demod, however, at least 1.5dB is needed. Hence, we have two comments on the suggested WF:
(1) Use case needs to be identified
(2) If use cases are identified, requirement has to take error margin into consideration besides simulation results.
Subtopic 2-2:
Issue 2-1: We think packaging test cases may limit the options support by different companies. Breaking the list down may cover most options companies preferred. Along this line of thinking, we would like to re-group the test cases (as numbered in recommended WF) below:
(1) Test cases supported in all the contributions: 1, 2, 6, 7, 8, 9
(2) Test cases in which companies have different opinions: 3, 4, 5, 10, 11, 12
We suggest to have (1) agreed in first round, and collect different comments towards (2) and keep discussion going for (2) in second run. 
We can agree (1), comments for (2) list below (two groups of tests with different purposes):
For 3,4,5,10: our preference is not to have all of them, since SSB index reading scaling doesn’t change, and the HST enhancement for PSS/SSS detection and measurement is on the scaling factor, which doesn’t differ between with and without gap. However, we recognize the fact that relaxation factor is reduced from 1.5 to 1, although we believe this change is tested already in T_identify_without_index_reading test by PSS/SSS detection and measurement, as a compromise, 
We can agree to introduce 4b
For 11,12: our preference is not to have them, since it’s a relaxation factor change, mechanism is essentially the same as measurement in intra-frequency measurement in connected mode. However, we recognize that the purpose if these measurements are different from intra-frequency measurement, as a compromise,
We can agree to introduce 12b
Issue 2-2 : Recommended WF on propagation condition is fine

	Huawei
	Sub-topic 2-1
Issue 2-1: basically option 3 and option 4 are similar. The WF proposed 7db shall consider margin in realistic deployment. 5db is a proper value. UE may enter to saturation interval under some channel environment when SSB Ês/Iot>5db.
Sub-topic 2-2
Issue 2-1: for the test cases, firstly we focus on the test case list as listed in the table.
-for 3a and 3b, the functionality of intra-f with gap is already verified in R15, we propose only to verify intra-f without gap requirement;
-for 4a, 4b, 5a, 5b, these two tests are in order to test the SSB index reading. Only note 2 is added.
NOTE 2:	When RRM enhancement for high speed is not configured, M2 = 1.5; When RRM enhancement for high speed is configured, M2 = 1.5 if SMTC periodicity > 40 ms; otherwise M2=1.
We don’t think we need to verify this small change.
-for 11 and 12, we think the fundamental function of L1-RSRP measurement are already verified in R15. Not prefer to only test the 1.5 factor for L1-RSRP in high speed scenarios.
The detailed parameters can be discussed after consensus is achieved for test case list.
Issue 2-2: fine with the recommended WF.



	MTK
	SS-SINR 
As mentioned several times in previous meetings, our preference is Option 2 (not applicable). To compromise, we can go with Option 3 or 4.
test case list
We do not think we really need to expand all 4 combinations for with/without gap and with/without SBI. Only one in #2, #3, #4, #5 is needed. Similarly, only one between #9 and #10 is needed. 
Also, we want to discuss a little bit the test purpose of L1-RSRP (#11 and #12). Is it a test for measurement procedure or a test for measurement performance requirement? If the only purpose to test the removed relaxation factor, maybe we only need to keep one of them.
Propagation condition
OK with the WF

	CMCC
	Sub-topic 2-1
Issue 2-1: SS-SINR
To Nokia/vivo/QC: for the use case, in our consideration, SS-SINR can be used for inter-RAT mobility. Since RSRQ may not be accurate with high cell load, while SS-SINR do not have this issue.
As for the upper bound of side condition on SS-SINR, 10dB is proposed by us according to our simulation results with 30KHz SCS. 7dB is proposed by Nokia based on their simulation results with 15KHz SCS and 30KHz SCS. Considering companies comments on the margin in realistic deployment, we are open to have lower upper bound, e.g. 5dB.

Sub-topic 2-2
Issue 2-1: test case list
We are OK with the recommended WF.
Issue 2-2: propagation condition
We are OK with the recommended WF.
To ZTE: 3334Hz is proposed to align with the agreements in demod part.

	Apple 
	Sub-topic 2-2
Issue 2-1: recommend remove the cases for without gap, test case 2-a, 2-b, 4-a, 4-b. And test cases without SSB index, case 9. 
Issue 2-2: Agree with 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

	
	Company A

	
	Company B

	
	

	
	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 2-1: measurement accuracy
	Issue 2-1: SS-SINR
· Option 1a (Nokia, Ericsson, CMCC,): Rel-15 intra-frequency SS-SINR accuracy for FR1 is applicable to NR HST scenario when -3dB≤SSB Ês/Iot ≤7 dB for 15kHz SCS and 30kHz SCS
· Option 1b (vivo, QC, Huawei, MTK, CMCC): Rel-15 intra-frequency SS-SINR accuracy for FR1 is applicable to NR HST scenario when -3dB≤SSB Ês/Iot ≤5dB for 15kHz SCS and 30kHz SCS
7 companies discussed this issue. All the companies agree the general approach which is reusing the Rel-15 SS-SINR accuracy for FR1 for NR HST scenario with side condition of upper bound. But for the number of upper bound, companies have different views. 7dB is proposed based on companies’ simulation results, while some companies comment that margin in realistic deployment need to be considered, and 5db is a proper value. 
Tentative agreements:
Rel-15 SS-SINR accuracy for FR1 is reused for NR HST when -3dB≤SSB Ês/Iot ≤5 dB.

	Sub-topic 2-2: test cases
	Issue 2-1: test case list
· Option 1 (Nokia, Ericsson, CMCC): OK with the recommended WF in 1st round
· Option 2 (QC): OK with the test cases #1, 2, 6, 7, 8, 9 in the recommended WF, further discuss test cases # 3, 4, 5, 10, 11, 12 in 2nd round
· Option 3 (HW): further discuss test cases # 3, 4, 5, 11, 12. For 3a and 3b, propose only to verify intra-f without gap requirement. 
· Option 4 (MTK): Only one in #2, #3, #4, #5 is needed. Similarly, only one between #9 and #10 is needed
· Option 5 (Apple): recommend remove the cases for without gap, test case 2-a, 2-b, 4-a, 4-b. And test cases without SSB index, case 9
7 companies discussed this issue, for test case #1, 6, 7, 8, no comments are received. For other test cases, companies’ views are quite diverse.
Tentative agreements:
Test case #1, 6, 7, 8 are agreeable, which are highlighted in green in the following table. For other test cases, which are highlighted in yellow, further discussion in 2nd round. 
	Test scenario
	Test cases 
	Test parameters

	1. NR SA
	NR-NR intra-frequency reselection for FR1 
	· DRX cycle: 320ms
· SMTC period: 20ms

	2a. ENDC
2b. NR SA
	NR-NR intra-frequency event triggered reporting tests without gap under DRX without SSB index reading for FR1 intra-frequency case
	· DRX cycle: 640ms
· SMTC period: 20ms

	3a. ENDC
3b. NR SA
	NR-NR intra-frequency event triggered reporting tests with gap under DRX without SSB index reading for FR1 intra-frequency case
	· DRX cycle: 640ms
· SMTC period: 20ms
· MGRP: 40ms
· MGL: 6ms

	4a. ENDC
4b. NR SA
	NR-NR intra-frequency event triggered reporting tests without gap under DRX with SSB index reading for FR1 intra-frequency case
	· DRX cycle: 320ms
· SMTC period: 20ms

	5a. ENDC
5b. NR SA
	NR-NR intra-frequency event triggered reporting tests with gap under DRX with SSB index reading for FR1 intra-frequency case
	· DRX cycle: 320ms
· SMTC period: 20ms
· MGRP: 40ms
· MGL: 6ms

	6. NR SA
	NR-EUTRA inter-RAT cell re-selection
	· DRX cycle: 320ms
· SMTC period: 20ms

	7. NR SA
	NR-EUTRA inter-RAT event triggered reporting test under DRX in FR1
	· DRX cycle: 320ms
· SMTC period: 20ms
· MGRP: 40ms
· MGL: 6ms

	8. E-UTRAN
	EUTRA-NR inter-RAT cell re-selection
	· DRX cycle: 320ms
· SMTC period: 20ms

	9. E-UTRAN 
	EUTRA-NR inter-RAT event triggered reporting for FR1 without SSB time index detection when DRX is used
	· DRX cycle: 320ms
· SMTC period: 20ms
· MGRP: 40ms
· MGL: 6ms

	10. E-UTRAN 
	EUTRA-NR inter-RAT event triggered reporting for FR1 with SSB time index detection when DRX is used
	· DRX cycle: 320ms
· SMTC period: 20ms
· MGRP: 40ms
· MGL: 6ms

	11a. ENDC
11b. NR SA
	SSB based L1-RSRP measurement when DRX is used
	· DRX cycle: 320ms
· SMTC period: 20ms

	12a. ENDC
12b. NR SA
	CSI-RS based L1-RSRP measurement when DRX is used
	· DRX cycle: 320ms
· TCSI-RS = 20ms



Issue 2-2: propagation condition
All the companies are OK with the recommended WF.
Tentative agreements:
The propagation condition for the test cases of NR HST is AWGN/AWGN 1944 (15kHz SCS) and AWGN 3334(30kHz SCS) Hz



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  

	R4-2011118
(Huawei, Hisilicon)
	Return to.
This CR is related to the open issues. In 1st round, for performance part, companies are encouraged to focus on the discussion on open issues. Companies’ comments on this CR will be collected in the 2nd round.

	R4-2011377
(Qualcomm, Inc.)
	Return to.
This draft CR is related to the open issues. In 1st round, for performance part, companies are encouraged to focus on the discussion on open issues. Companies’ comments on this draft CR will be collected in the 2nd round.



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

	R4-2010064
	CMCC
	Observation 1: according to RAN2 reply LS, RAN2confirm that the enhancement of Rel-16 NR HST can be supported by Rel-15 UEs without Rel-15 specification change.
Proposal 1: it is proposed that Rel.16 HST RRM enhanced requirements are release independent from Rel-15



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Issue 3-1: Whether Rel.16 NR HST RRM requirements can be release independent from Rel-15
Agreements in RAN4#95e meeting:
· Rel.16 NR HST RRM requirements can be release independent from Rel-15. 
· Send LS to RAN2 to check with RAN2 whether “early implementation” approach is applicable for NR HST RRM enhancement
· If Rel.16 NR HST RRM requirements are release independent from Rel-15. The requirements are optional for Rel-15 UEs.
Reply LS from RAN2 (R2-2006192):
	1. Overall Description:
RAN2 thanks RAN4 for the LS on supporting Rel-16 NR HST from Rel-15 UEs (R4-2005533). RAN2 discussed the issue and concluded that Rel.16 NR HST enhancement can be early implemented by Rel-15 UEs without causing any inter-operability issues. The enhancement of Rel-16 NR HST can be supported by Rel-15 UEs without Rel-15 specification change. 
2. Actions:
To TSG RAN WG4
ACTION: 	
RAN2 respectfully requests RAN4 take the above information into account.



· Proposals
· Option 1 (CMCC): Rel.16 HST RRM enhanced requirements are release independent from Rel-15
· Recommended WF
· According to RAN2 reply LS, RAN2 concluded that Rel.16 NR HST enhancement can be early implemented by Rel-15 UEs without causing any inter-operability issues. The enhancement of Rel-16 NR HST can be supported by Rel-15 UEs without Rel-15 specification change.
· Moderator would like to check with companies whether following recommended WF is acceptable:
· Rel.16 HST RRM enhanced requirements are release independent from Rel-15
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	ZTE
	Issue 3-1: Support the recommended WF.

	Nokia, Nokia Shanghai Bell
	Issue 3-1: Whether Rel.16 NR HST RRM requirements can be release independent from Rel-15
The recommended WF is OK.

	Ericsson
	Issue 3-1 : OK with recommended way forward.

	vivo
	Issue 3-1: Note that a separate discussion in #122 thread, whether these feature are mandatory or optional may need to be decided first.
Not sure whether this release independent proposal includes the feature list as well. We would like to hear more clarifications from moderator. As agreed in last meeting, for either early implementation or release independent, the features should be optional in R15. 

	QC
	Issue 3-1: Based on our understanding, this feature should be optional for R15. With such understanding, recommended WF is good.

	Huawei
	Issue 3-1: As it was agreed in the last meeting that the requirements are optional for Rel-15 UEs, we are fine with the recommended WF.

	MTK
	Issue 3-1: fine with the WF.

	CMCC
	Issue 3-1: support the recommended WF.
To vivo: Issue 3-1 is only for release independent. And we already agreed in last meeting that if Rel.16 NR HST RRM requirements are release independent from Rel-15. The requirements are optional for Rel-15 UEs.

	Vivo2
	Issue 3-1 
Thanks for clarification from moderator. Based on this clarification, we are OK to the recommended 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

	
	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#1
	Issue 3-1: Whether Rel.16 NR HST RRM requirements can be release independent from Rel-15
· Option 1 (Nokia, Ericsson, QC, Huawei, MTK, CMCC, vivo): Rel.16 HST RRM enhanced requirements are release independent from Rel-15
All companies are OK with option 1 (recommended WF).
Tentative agreements:
Rel.16 NR HST RRM enhanced requirements are release independent from Rel-15.



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: CR split
For the test cases for NR HST RRM, moderator suggests splitting the following work among companies. Companies please fill in your name during 1st round discussion if you want to contribute. 
	
	Responsibility

	Test cases for NR -NR cell reselection
	CMCC

	Test cases for NR -NR cell identification in connected mode
	Ericsson

	Test cases for NR-EUTRA cell reselection
	

	Test cases for NR-EUTRA cell identification in connected mode
	Huawei

	Test cases for EUTRA-NR cell reselection
	

	Test cases for EUTRA-NR cell identification in connected mode
	

	Test cases for L1-RSRP
	Nokia, Nokia Shanghai Bell

	Measurement accuracy (including RSRP, RSRQ, SINR)
	



