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Introduction
This email discussion focuses on RRM for Rel-17 NR FR1 HST, and in particular the agenda items:
6.8.1 General
6.8.2 RRM core requirements
6.8.2.1 Intra-frequency measurements
6.8.2.2 Inter-frequency measurements
6.8.2.3 L1-SINR measurements
6.8.2.4 Other
Please note that the UE feature for FR1 HST RRM enhancement is discussed under Topic #5.
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 agree on the draft CRs.
[bookmark: _Hlk68629903]Topic #1: intra-frequency measurements 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2200626
	CMCC
	Draft CR on NSCC_SSB for CSSFoutside_gap,i



Open issues summary
N/A
Companies views’ collection for 1st round 
Open issues 
CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing WIs, suggest to focus on open issues discussion on 1st round.

	CR/TP number
	Comments collection

	R4-2200626
(CMCC)
	 QC: This CR is agreeable.

	
	Ericsson: This CR is agreeable.

	
	MTK: This CR is agreeable.



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
	N/A




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	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)
N/A

[bookmark: _Hlk68618015]Topic #2: inter-frequency measurements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2200062
	MediaTek (Shenzhen) Inc.
	Proposal 1: PSS/SSS detection time requirement for inter-frequency measurement with MG in connected state for HST when DRX cycle>320ms is defined as:
-	6 x DRX cycle x CSSFinter if SMTC periodicity > 40 ms
-	5 x DRX cycle x CSSFinter if SMTC periodicity ≤ 40 ms
Observation 1: Considering the carrier frequency (2.1GHz for 15kHz and 3.6GHz for 30kHz) and UE speed (500 km/hr), the carrier frequency offset should be 1944Hz and 3333Hz.
Observation 2: For the channel model in HST, it should be AWGN with 2*Doppler shift.
Observation 3: For the frequency tracking, UE is not required to perform the frequency compensation for the SS-SINR and L1-SINR measurement.
Observation 4: For L1-SINR in R16 eMIMO, the average accuracy are 2.1 dB and 1.9 dB in the baseband for 15kHz and 30kHz, respectively.
Proposal 2: For L1-SINR measurement in HST, the upper bound of the side condition CSI-RS CMR Ês/Iot ≤ 5 dB should be introduced, for CMR only case at least. FFS the cases with dedicated IMR.
Observation 5: The IE highSpeedMeasFlag-r16 cannot be used for the indication of the enhanced requirements for inter-frequency without modification.
Proposal 3: For CONNECTED mode, introduce a new network signalling to indicate the application of the enhanced requirements for inter-frequency.

	R4-2200095
	CATT
	Proposal 1: PSS/SSS detection time requirement for inter-frequency measurement with MG in connected state for HST
	DRX cycle
	T PSS/SSS_sync_inter for FR1 HST

	No DRX
	max(600ms, N1  Max(MGRP, SMTC period))  CSSFinter
N1 = 7

	DRX cycle ≤ 160ms
	max(600ms, ceil(N2) x max(MGRP, SMTC period, DRX cycle)) x CSSFinter
N2 = 7 x M2

	160ms < DRX cycle ≤ 320ms
	ceil(N3) x DRX cycle x CSSFinter
N3 = 7 x M2

	DRX cycle>320ms
	N4  DRX cycle  CSSFinter
N4 = 6 if SMTC periodicity>40ms
N4 = 5 if SMTC periodicity≤40ms

	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:	M2 = 1.5 if SMTC periodicity > 40 ms, otherwise M2=1




	R4-2200323
	Qualcomm, Inc.
	
	Condition NOTE1,2
	TPSS/SSS_sync_inter

	No DRX
	 Max(600ms, 7  Max(MGRP, SMTC period))  CSSFinter

	DRX cycle ≤ 320ms
	Max(600ms, Ceil(7*M2 Note 3)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter

	DRX cycle > 320ms 
	7  DRX cycle  CSSFinter

	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:	M2 = 1.5 if SMTC periodicity > 40 ms, otherwise M2=1



Table 2‑3 PSS/SSS detection time for inter-frequency measurement requirement in HST
	Condition NOTE1,2
	TSSB_time_index_inter

	No DRX
	Max(120ms, 3  Max(MGRP, SMTC period))  CSSFinter

	DRX cycle ≤ 320ms
	Max(120ms, Ceil(3  M2 Note 3)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter

	DRX cycle > 320ms
	3  DRX cycle  CSSFinter

	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:	M2 = 1.5 if SMTC periodicity > 40 ms, otherwise M2=1


Table 2‑4 SSB index reading time for inter-frequency measurement requirement in HST
Proposal 1: Set HST connected mode inter-frequency measurement requirement as Table 2-3,4.
Proposal 2: New flag for inter-frequency measurement enhancement signaling is necessary.
Proposal 3: SNR upper bound for L1-RSRP measurement requirement should follow R16 SS-SINR.


	R4-2200635
	CMCC
	Proposal 1: for inter-frequency measurement with MG in connected state for HST, for DRX cycle>320ms, PSS/SSS detection time is proposed to be 4 * M2, M2 = 1.5 if SMTC periodicity > 40 ms, otherwise M2=1


	R4-2200670
	Apple
	Proposal 1: PSS/SSS detection time requirement for inter-frequency measurement with MG in connected state for HST for DRX cycle > 320ms, T PSS/SSS_sync_inter is defined as:
	DRX cycle
	T PSS/SSS_sync_inter for FR1 HST

	DRX cycle>320ms
	N4 x DRX cycle x CSSFinter
N4 = 4 x M2

	NOTE:	M2 = 1.5 if SMTC periodicity > 40 ms, otherwise M2=1




	R4-2200876
	Ericsson
	
Proposal 1: Regarding enhancement for inter-frequency measurement in idle mode, keep values in below table:
	DRX cycle length [s]
	Tdetect,NR_Inter [s] (number of DRX cycles)
	Tmeasure,NR_Inter [s] (number of DRX cycles)
	Tevaluate,NR_Inter
[s] (number of DRX cycles)

	
	
	
	

	0.32
	3.2 x M2 (10 x M2)
	0.32 x M3 (1 x M3)
	0.96 x M4 (3 x M4)

	0.64
	6.4 (10)
	0.64 (1)
	1.92 (3)

	1.28
	10.24 (8)
	1.28 (1)
	3.84 (3)

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

	Note 1:	when SMTC < = 40 ms, M2 = M3 = M4 = 1; and when SMTC > 40 ms, M2 = 1.5, M3 = M4 = 2



Proposal 2: Regarding inter-frequency measurement with MG, T PSS/SSS_sync_inter when DRX cycle>320ms is specified as:
	DRX cycle
	T PSS/SSS_sync_inter for FR1 HST

	No DRX
	max(600ms, N1  Max(MGRP, SMTC period))  CSSFinter
N1 = 7

	DRX cycle ≤ 160ms
	max(600ms, ceil(N2) x max(MGRP, SMTC period, DRX cycle)) x CSSFinter
N2 = 7 x M2

	160ms < DRX cycle ≤ 320ms
	ceil(N3) x DRX cycle x CSSFinter
N3 = 7 x M2

	DRX cycle>320ms
	N4 x DRX cycle x CSSFinter
N4 = 4 x M2

	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:	M2 = 1.5 if SMTC periodicity > 40 ms, otherwise M2=1




	R4-2201172
	Huawei, Hisilicon
	
Proposal 1: The PSS/SSS detection delay for inter-frequency with gap in FR1 HST can be defined as, 
	DRX cycle
	T PSS/SSS_sync_inter for FR1 HST

	No DRX
	max(600ms, N1  Max(MGRP, SMTC period))  CSSFinter
N1 = 7

	DRX cycle ≤ 160ms
	max(600ms, ceil(N2) x max(MGRP, SMTC period, DRX cycle)) x CSSFinter
N2 = 7 x M2

	160ms < DRX cycle ≤ 320ms
	ceil(N3) x DRX cycle x CSSFinter
N3 = 7 x M2

	DRX cycle>320ms
	N4 x DRX cycle x CSSFinter
N4 = 4 x M2

	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:	M2 = 1.5 if SMTC periodicity > 40 ms, otherwise M2=1




	R4-2201173
	Huawei, Hisilicon
	
Draft CR on inter-frequency measurements for FR1 HST



Open issues summary
Sub-topic 2-1: inter-frequency measurement with MG, connected state
	Background: agreements in last meeting (R4-2120285)
PSS/SSS detection time requirement for inter-frequency measurement with MG in connected state for HST
· Agreements:
	DRX cycle
	T PSS/SSS_sync_inter for FR1 HST

	No DRX
	max(600ms, N1  Max(MGRP, SMTC period))  CSSFinter
N1 = 7

	DRX cycle ≤ 160ms
	max(600ms, ceil(N2) x max(MGRP, SMTC period, DRX cycle)) x CSSFinter
N2 = 7 x M2

	160ms < DRX cycle ≤ 320ms
	ceil(N3) x DRX cycle x CSSFinter
N3 = 7 x M2

	DRX cycle>320ms
	FFS

	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:	M2 = 1.5 if SMTC periodicity > 40 ms, otherwise M2=1






Issue 2-1-1: for DRX cycle > 320ms, PSS/SSS detection time requirement (TPSS/SSS_sync_inter) for inter-frequency measurement with MG in connected state for HST
· Proposals
· Option 1 (MTK, CATT): 
· 6 x DRX cycle x CSSFinter if SMTC periodicity > 40 ms
· 5 x DRX cycle x CSSFinter if SMTC periodicity ≤ 40 ms
· Option 2 (QC): 7  DRX cycle  CSSFinter
· Option 3 (CMCC, Apple, Ericsson, HW): 4 x M2 x DRX cycle x CSSFinter, M2 = 1.5 if SMTC periodicity > 40 ms, otherwise M2=1

· Recommended WF
· More discussion is needed.

	Issue 2-1-1: for DRX cycle > 320ms, PSS/SSS detection time requirement (TPSS/SSS_sync_inter) for inter-frequency measurement with MG in connected state for HST

	Company
	Comments

	QC
	Intra-frequency HST PSS/SSS detection is 
	DRX cycle>320ms
	ceil(5 x Kp) x DRX cycle x CSSFintra


Option 3 runs faster than intra frequency. We are open to discuss between option 1 and 2, but option 3 requires modifications.

	CMCC
	Option 3. According to the existing inter-frequency measurement for non-HST, the number of samples for PSS/SSS detection are the same as that for measurement. It is suggested to follow the same approach for HST. From this point of view, option 3 is preferred.

	Nokia
	Support option 3 which is aligned with the inter-frequency measurement requirement for HST. 
The open issue raised by QC is legitimate but it is OK for SMTC > 40 ms. It is highly unlike network will configure DRX cycle > 320 ms in combination with SMTC ≤ 40 ms for HST. So, there is no concern.  

	Ericsson 
	Support Option 3. We also think that the situation raised by QC is rare. But it is OK to update note to mitigate the risk.

	CATT
	Support option 1. The difference between option 1 and option 3 is “4 or 5” if SMTC periodicity ≤ 40 ms. 4 is shorter than intra-frequency measurement which break the general rules.

	MTK
	Option 1. As pointed by QC and CATT, option 3 is faster than intra-frequency measurement. It is better to follow the general rule that inter-frequency measurement is not faster than intra-frequency measurement.

	Huawei
	Option 1 and option 3 are fine.

	Apple
	We proposed option 3 in our contribution by applying same requirement for inter-frequency measurement. However, we understand concern from QC, CATT and MTK that option 3 is faster than inter-frequency measurement. Some modification is acceptable. E.g. option 1 is also fine.

	vivo
	Support option 1.



Companies views’ collection for 1st round 
Open issues 

CRs/TPs comments collection
For close-to-finalize Wis and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing Wis, suggest to focus on open issues discussion on 1st round.

	CR/TP number
	Comments collection

	R4-2201173
(Huawei, Hisilicon)

	 QC: May need to add UE capability when it is agreed.

	
	nokia: The CR is pending the outcome of Issue 2-1-1.

	
	MTK: Pending the outcome of Issue 2-1-1.

	
	



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 inter-frequency measurement with MG, connected state
	Issue 2-1-1: for DRX cycle > 320ms, PSS/SSS detection time requirement (TPSS/SSS_sync_inter) for inter-frequency measurement with MG in connected state for HST
Candidate options:
· Option 1 (MTK, CATT, QC, HW, Apple, vivo): 
· 6 x DRX cycle x CSSFinter if SMTC periodicity > 40 ms
· 5 x DRX cycle x CSSFinter if SMTC periodicity ≤ 40 ms
· Option 2 (QC): 7  DRX cycle  CSSFinter
· Option 3 (CMCC, Apple, Ericsson, HW, Nokia): 4 x M2 x DRX cycle x CSSFinter, M2 = 1.5 if SMTC periodicity > 40 ms, otherwise M2=1
The difference between option 1 and option 3 is “4 or 5” for SMTC periodicity <= 40 ms. Companies mentioned that inter-frequency measurement is not expected to be faster than intra-frequency measurement. From this point of view, option 1 seems more suitable. 
In 2nd round, companies are suggested to check whether option 1 is agreeable.
Recommendations for 2nd round:
Issue 2-1-1: for DRX cycle > 320ms, PSS/SSS detection time requirement (TPSS/SSS_sync_inter) for inter-frequency measurement with MG in connected state for HST:
Companies are suggested to check whether following suggestion (option 1) is agreeable.
· 6 x DRX cycle x CSSFinter, if SMTC periodicity > 40 ms
· 5 x DRX cycle x CSSFinter, if SMTC periodicity ≤ 40 ms





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	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)
Sub-topic 2-1: inter-frequency measurement with MG, connected state
Issue 2-1-1: for DRX cycle > 320ms, PSS/SSS detection time requirement (TPSS/SSS_sync_inter) for inter-frequency measurement with MG in connected state for HST:
Companies are suggested to check whether following suggestion (option 1 in 1st round) is agreeable.
· 6 x DRX cycle x CSSFinter, if SMTC periodicity > 40 ms
· 5 x DRX cycle x CSSFinter, if SMTC periodicity ≤ 40 ms

	Issue 2-1-1: for DRX cycle > 320ms, PSS/SSS detection time requirement (TPSS/SSS_sync_inter) for inter-frequency measurement with MG in connected state for HST

	Company
	Comments

	QC
	Agree

	Nokia
	As the difference is small between Options 1 and 3, we can compromise on Option 1. 

	Ericsson
	Agree with suggestion

	MTK
	Agree with suggestion


Agreements in Friday GTW:
· for DRX cycle > 320ms, PSS/SSS detection time requirement (TPSS/SSS_sync_inter) for inter-frequency measurement with MG in connected state for HST
· 6 x DRX cycle x CSSFinter if SMTC periodicity > 40 ms
· 5 x DRX cycle x CSSFinter if SMTC periodicity ≤ 40 ms

Topic #3: other
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2200096
	CATT
	Proposal 1: Existing L1-SINR measurement requirements are reused for HST, and the upper bound of the side condition is 5dB.

	R4-2200097
	CATT
	Proposal 1: introduce a new network signalling to indicate the application of the enhanced requirements for inter-frequency. 
Proposal 2: The signalling can be a cell-level signalling. 

	R4-2200246
	Apple
	Proposal 1: introduce a new network signalling to indicate the application of the enhanced requirements for inter-frequency.
Proposal 2: if new signalling in P1 is agreed, the indication is per inter-frequency layer configuration.

	R4-2200247
	Apple
	CR on L1-RSRP measurement in FR1 HST

	R4-2200596
	vivo
	Proposal 1  L1-SINR measurements should be applicable to FR1 HST.
Observation 1  RRM requirements was defined for CSIRS-based CMR-only L1-SINR measurements in R16 eMIMO.
Observation 2  According to demod discussion in R16 HST, the baseline scenario for defining requirements should be DPS 1a, which is for UE only capable of tracking 1 TCI state.
Observation 3 According to TS 38.101-4, 972Hz Doppler shift for SCS15kHz HST single tap is only for performance verification, and it is not meant to indicate the max Doppler shift UE needs to dealt with in real SCS15kHz HST deployment.
Observation 4 According to TRS pattern specified in RAN1 specs, the frequency track ability of TRS is +/-1750Hz for SCS15kHz, and +/-3500Hz for SCS30kHz. 
Observation 5  In R16 SS-SINR accuracy evaluations for HST, no performance degradation is shown on the serving cell SS-SINR measurement if the one-tap scenario is considered, even assuming 1944Hz Doppler shift. 
Observation 6  The considered scenario in R17 is different, since CSI-RSs are UE-specific RS, but SSBs are cell-specific RSs.
Proposal 2  RAN4 confirm to prioritize the case that UE is capable of tracking only 1 TCI for L1-SINR measurements in HST scenario.
Proposal 3  RAN4 may add a note in TS 38.133 to the L1-SINR measurement accuracy requirements, ‘For L1-SINR measurements requirements in HST scenario, the considered max doppler shift should not beyond 1750Hz, at least for UE that supports tracking only 1 TCI state.’
Proposal 4  No need to add any upper bound to the side condition of L1-SINR requirements under FR1 HST scenario.
Proposal 5  Remove the evaluation assumptions on propagation condition or revise it to Table B3.3-1 in TS 38.101-4.
Observation 7  Significant performance degradation can be observed when Doppler spread is 1944Hz and SCS is 15kHz, which is caused by disfunction of TRS-based frequency tracking.


	R4-2200634
	CMCC
	Proposal 1: Existing L1-SINR measurement requirements are reused for HST, and the upper bound of the side condition is 5dB
Proposal 2: for inter-frequency measurement enhancement in connected mode, it is proposed to introduce a new per-cell level network signalling to indicate UE that it is in the high speed condition and the enhanced requirements need to be applied (i.e. no need to reuse the network signalling for CA enhancement).
Proposal 3: it is proposed that Rel-17 FR1 HST RRM enhancement, including CA enhancement and inter-frequency measurement enhancement, is release independent from Rel-15.


	R4-2200671
	Apple
	Proposal 1: Existing L1-SINR measurement requirements are reused for HST, and the upper bound of the side condition is 5dB.


	R4-2200874
	Ericsson
	Proposal 1: For Q1 in network signalling for CA enhancement, we can compromise and support Option 2.
Proposal 2: For Q2 in network signalling for CA enhancement, support Option 1. With respect to agreement on Issue 3-4-2, the signaling is cell-level signaling.


	R4-2200875
	Ericsson
	Proposal 1: Support option 1, Existing L1-SINR measurement requirements are reused for HST. The upper bound of the side condition is slightly different from that for SS-SINR, but 5dB is acceptable for simplification. 


	R4-2201132
	OPPO
	Proposal 1: If L1-SINR measurement is applicable to HST, existing L1-SINR accuracy requirements can be reused for high speed train scenario.


	R4-2201133
	OPPO
	Proposal 1: Introduce a new cell-level signalling to indicate the application of the enhanced requirements for inter-frequency.
Proposal 2: Rel-17 NR HST RRM enhancement can be release independent from R17.


	R4-2201174
	Huawei, Hisilicon
	Proposal 1: If RAN4 is agreed to introduce L1-SINR in R17 HST FR1, the upper bound of the side condition can be 5dB.
Proposal 2: In connected mode, the network signalling to indicate inter-frequency measurement can be per cell level. The concrete signalling design is up to RAN2.
Proposal 3: Whether release independent is supported or not shall consider both RRM requirements and demodulation requirements


	R4-2201582
	Nokia, Nokia Shanghai Bell
	Proposal 1: Current L1-SINR measurement requirement can be reused in HST, no upper bound of side condition. 


	R4-2200062
	MediaTek (Shenzhen) Inc.
	Proposal 1: PSS/SSS detection time requirement for inter-frequency measurement with MG in connected state for HST when DRX cycle>320ms is defined as:
-	6 x DRX cycle x CSSFinter if SMTC periodicity > 40 ms
-	5 x DRX cycle x CSSFinter if SMTC periodicity ≤ 40 ms
Observation 1: Considering the carrier frequency (2.1GHz for 15kHz and 3.6GHz for 30kHz) and UE speed (500 km/hr), the carrier frequency offset should be 1944Hz and 3333Hz.
Observation 2: For the channel model in HST, it should be AWGN with 2*Doppler shift.
Observation 3: For the frequency tracking, UE is not required to perform the frequency compensation for the SS-SINR and L1-SINR measurement.
Observation 4: For L1-SINR in R16 eMIMO, the average accuracy are 2.1 dB and 1.9 dB in the baseband for 15kHz and 30kHz, respectively.
Proposal 2: For L1-SINR measurement in HST, the upper bound of the side condition CSI-RS CMR Ês/Iot ≤ 5 dB should be introduced, for CMR only case at least. FFS the cases with dedicated IMR.
Observation 5: The IE highSpeedMeasFlag-r16 cannot be used for the indication of the enhanced requirements for inter-frequency without modification.
Proposal 3: For CONNECTED mode, introduce a new network signalling to indicate the application of the enhanced requirements for inter-frequency.

	R4-2200323
	Qualcomm, Inc.
	
	Condition NOTE1,2
	TPSS/SSS_sync_inter

	No DRX
	 Max(600ms, 7  Max(MGRP, SMTC period))  CSSFinter

	DRX cycle ≤ 320ms
	Max(600ms, Ceil(7*M2 Note 3)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter

	DRX cycle > 320ms 
	7  DRX cycle  CSSFinter

	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:	M2 = 1.5 if SMTC periodicity > 40 ms, otherwise M2=1



Table 2‑3 PSS/SSS detection time for inter-frequency measurement requirement in HST
	Condition NOTE1,2
	TSSB_time_index_inter

	No DRX
	Max(120ms, 3  Max(MGRP, SMTC period))  CSSFinter

	DRX cycle ≤ 320ms
	Max(120ms, Ceil(3  M2 Note 3)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter

	DRX cycle > 320ms
	3  DRX cycle  CSSFinter

	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:	M2 = 1.5 if SMTC periodicity > 40 ms, otherwise M2=1


Table 2‑4 SSB index reading time for inter-frequency measurement requirement in HST
Proposal 1: Set HST connected mode inter-frequency measurement requirement as Table 2-3,4.
Proposal 2: New flag for inter-frequency measurement enhancement signaling is necessary.
Proposal 3: SNR upper bound for L1-RSRP measurement requirement should follow R16 SS-SINR.




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: L1-SINR
Issue 3-1-1: how to specify the L1-SINR requirements for high speed scenario
· Proposals
· Option 1 (MTK, QC, CATT, CMCC, Apple, Ericsson, HW): Existing L1-SINR measurement requirements are reused for HST, and the upper bound of the side condition is 5dB
· Option 1a (MTK) the upper bound of the side condition CSI-RS CMR Ês/Iot ≤5 dB should be introduced, for CMR only case at least. FFS the cases with dedicated IMR 
· Option 2 (vivo, OPPO, Nokia): Existing L1-SINR measurement requirements are reused for HST, no need to add any upper bound to the side condition of L1-SINR requirements under FR1 HST scenario
· Recommended WF
· More discussion is needed

	Issue 3-1-1: how to specify the L1-SINR requirements for high speed scenario

	Company
	Comments

	QC
	As we explained in our contribution, upper bound is due to measurement accuracy degradation in interference with Doppler shift. Therefore, we support option 1.

	CMCC
	Option 1. Our initial consideration is that no upper bound is needed. However, considering that even though L1-SINR measurement is performed on serving cell, the received signal may come from different RRH which may also result in ISI due to the larger Doppler spread between different RRHs. Based on this consideration, we are OK to have the side condition as SSB Ês/Iot ≤5 dB for L1-SINR. For option 1a, we do not see the necessity to have different consideration for CMR only case and dedicated IMR case. All the cases can be supported.


	Nokia
	Support Option 2 as there are no technical constraints in setting the side condition to 5 dB for the following reasons:
· Even though UE experiences twice the maximum Doppler shifts, our simulation results clear show that the existing L1-SINR accuracy requirements can be reused if Doppler shift is compensated using, e.g., TRS which is made available by network. 
· The L1-SINR accuracy requirements were specified in Rel-16 eMIMO WI for beam management only. For FR1 HST, it is the same; the requirement should be applied to beam management and not to neighbouring cell measurement. 


	Ericsson
	Support Option1.  We have agreed to not prelude L1-SINR in HST scenario. Similar Doppler shift situation may happen on L1-SINR also. 

	CATT
	Support option 1. The L1-SINR has the same Doppler shift issue. 

	MTK
	Option 1. Due to large ICI, measurement accuracy degradation is expected.

	OPPO
	For R16 L1-SINR measurement, the requirements were defined without considering larger doppler shift than TRS tracking ability. The impact of pre-compensation and UE capability of tracking only 1 TCI for L1-SINR measurements in HST scenario could also be considered.  At least we see no performance degradation of L1-SINR measurement on the serving cell. 
Regarding L1-SINR measurement is to be supported in R17 HST, we agree that existing L1-SINR measurement requirements are reused for HST. Furthermore, either involving some additional restrictions of doppler shift, network and UE assumption, or defining upper bound of the side condition (e.g., 5dB) is fine to us. 

	Huawei
	Support option1. Even for serving cell, frequency pre-compensation is performed, there is still residual.

	Apple
	Support option 1.

	vivo
	Support option 2. 
Firstly, we do not think the doppler shift will impact the L1-SINR measurement accuracy if CMR is QCLed to the source RS of active TCI(s), as analyzed in both vivo’s paper (supporting option 2) and MTK’s paper (supporting option 1). 
Secondly, if CMR is not QCLed to the source RS of active TCI, but the corresponding QCL relation is correctly configured and the doppler shift is within TRS tracking ability, perhaps in our understanding UE is still able to compensate the residual, and hence there is no performance degradation.
Thirdly, we see only one proponent of option 1 has provided evaluation results, while 2 proponents of option 2 have provided evaluation results. We have concerns if RAN4 just concludes on issues based on majority but not analysis and evaluations. 

	Intel
	We support option 1.





Sub-topic 3-2: signalling
Issue 3-2-1: whether the network signalling for CA enhancement can be reused for inter-frequency measurement
· Proposals
· Option 1 (MTK, QC, CATT, Apple, CMCC, Ericsson, OPPO): No, introduce new network signalling
· Recommended WF
· Companies are suggested to check whether following suggestion is agreeable
· For inter-frequency measurement enhancement in connected mode, introduce new network signalling

	Issue 3-2-1: whether the network signalling for CA enhancement can be reused for inter-frequency measurement

	Company
	Comments

	QC
	Support recommended WF.

	CMCC
	OK with recommended WF.

	Nokia
	The recommended WF is Ok.

	OPPO
	OK with recommended WF.

	Ericsson
	OK with recommended WF.

	CATT
	Support Recommended WF.

	MTK
	Support Recommended WF.

	Huawei
	Support recommended WF.

	Apple
	Support recommended WF.

	vivo
	Support recommended WF.




Issue 3-2-2: if new signalling is agreed for inter-frequency measurement, whether it is per cell level or per frequency layer level
	Background: agreements in last meeting (R4-2120285)
· For connected state, NW shall NOT indicate UE for which inter-frequency carriers, the enhanced inter-frequency measurement requirements shall be applied. 
· It is RAN4 understanding that the requirements will be defined under assumption that all carriers in the connected mode are high-speed train carriers and enhanced inter-frequency measurement requirements shall be applied



· Proposals
· Option 1 (CATT, CMCC, Ericsson, OPPO, HW): The signalling is a cell-level signalling. 
· Option 2 (Apple): the indication is per inter-frequency layer configuration
· Recommended WF
· In last meeting, it was agreed that no need to have per-carrier indication. Also, for Issue 3-2-1, it seems all companies are OK to introduce new network signalling for inter-frequency measurement. Based on above consideration, companies are suggested to check whether following suggestion is agreeable
· For inter-frequency measurement enhancement in connected mode, the network signalling is a per-cell signalling

	Issue 3-2-2: if new signalling is agreed for inter-frequency measurement, whether it is per cell level or per frequency layer level

	Company
	Comments

	QC
	Support recommended WF.

	CMCC
	OK with the recommended WF. Considering the agreement in last meeting that no need to have per-carrier indication, we support the recommended WF.

	Nokia
	Option 1 or Option 2.

	OPPO
	OK with recommended WF.

	Ericsson
	OK with recommended WF.

	CATT
	Support Recommended WF.

	MTK
	Support Recommended WF.

	Huawei
	Support Recommended WF.

	Apple
	We propose per carrier indication just to align with idle mode design. Seems most companies have different view, we are fine with other alternative. One suggestion on the wording: change ‘per-cell’ to ‘cell specific’. Because ‘per-cell’ signaling implies NW may provide different indications for different cell. That’s not the intention according to contributions from companies.

	vivo
	Support recommended WF.




Sub-topic 3-3: release independent 
Issue 3-3-1: release independent
· Proposals
· Option 1 (CMCC): Rel-17 FR1 HST RRM enhancement, including CA enhancement and inter-frequency measurement enhancement, is release independent from Rel-15
· Option 2 (HW): Whether release independent is supported or not shall consider both RRM requirements and demodulation requirements
· Option 3 (OPPO): Rel-17 NR HST RRM enhancement can be release independent from R17
· Recommended WF
· More discussion is needed

	Issue 3-3-1: release independent

	Company
	Comments

	QC
	We suggest to consider release independent from R16, since R16 introduce SC feature, release independence from R16 for CA feature is more reasonable.

	CMCC
	Option 1. 
Firstly, we see the necessity to have Rel-17 FR1 HST RRM enhancement to be release independent from Rel-15. High speed scenario is an important deployed scenario. And the improvement of UE experience is necessary.
Secondly, for option 2, we agree that whether HST enhancement can be release independent need to consider both RRM and demodulation. But for this RRM email thread, it is suggested to focus on the discussion from RRM point of view.  It is not preferred to mix the discussion between RRM and demodulation. Once we have conclusion separately in demodulation session and RRM session, we can further consider whether the whole feature can be release independent taking the conclusions from both sessions into account.
For option 3, since FR1 HST enhancement is a Rel-17 WI, no need to say that it is release independent from R17.

	OPPO
	The discussion on UE feature in issue 5-1-1 may have impact. For CA enhancement or inter-frequency measurement enhancement, they could be agreed as optional with or without capability signaling case by case. We can accept release independent from R16.

	Huawei
	Support option 2. Release independent for CA demodulation is also on-going in demodulation session. It is weird that RRM feature is from R15, and demodulation is from other release version (e.g., R17). From overall performance perspective, it means R15 UE can measure fast however actual data performance can not keep up after handover.

	vivo
	Option 2 make sense and needs to be further considered.

	Intel
	We respect the need from CMCC to introduce the requirements in early releases. One question is how does R15 UE indicate support for the requirements specified in R17? Is it allowed for the R15 to indicate a R17 signalling? Or we could apply the requirements from R16 where the prerequisite features are introduced and further specify the relation between R16 and R17 features.



Companies views’ collection for 1st round 
Open issues 

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

	R4-2200247
(Apple)
	 QC: This CR is agreeable once the UE capability is confirmed.

	
	Nokia: The CR is Ok.

	
	MTK: The CR is ok once the signaling is confirmed.



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 L1-SINR
	Issue 3-1-1: how to specify the L1-SINR requirements for high speed scenario
Candidate options:
· Option 1 (MTK, QC, CATT, CMCC, Apple, Ericsson, HW, OPPO, Intel): Existing L1-SINR measurement requirements are reused for HST, and the upper bound of the side condition is 5dB
· Option 2 (vivo, OPPO, Nokia): Existing L1-SINR measurement requirements are reused for HST, no need to add any upper bound to the side condition of L1-SINR requirements under FR1 HST scenario
According to companies’ comments, most companies prefer option 1. In 2nd round, companies are suggested to check whether option 1 is agreeable as compromise to move forward.
Recommendations for 2nd round:
Issue 3-1-1: how to specify the L1-SINR requirements for high speed scenario
Companies are suggested to check whether following suggestion (option 1) is agreeable.
· Existing L1-SINR measurement requirements are reused for HST, and the upper bound of the side condition is 5dB

	Sub-topic#3-2 signalling
	Issue 3-2-1: whether the network signalling for CA enhancement can be reused for inter-frequency measurement
Tentative agreements:
· For inter-frequency measurement enhancement in connected mode, introduce new network signalling (i.e. network signalling for CA enhancement cannot be reused)

Issue 3-2-2: if new signalling is agreed for inter-frequency measurement, whether it is per cell level or per frequency layer level
All companies are OK with the recommended WF, one company suggest to change the wording from “per cell” to “cell specific”.
Tentative agreements:
· For inter-frequency measurement enhancement in connected mode, the network signalling is a cell specific signalling


	Sub-topic#3-3 release independent
	Issue 3-3-1: release independent
Candidate options:
· Option 1 (CMCC): Rel-17 FR1 HST RRM enhancement, including CA enhancement and inter-frequency measurement enhancement, is release independent from Rel-15
· Option 2 (HW, vivo): Whether release independent is supported or not shall consider both RRM requirements and demodulation requirements
· Option 3 (OPPO): Rel-17 NR HST RRM enhancement can be release independent from R17
· Option 4 (QC, OPPO): Rel-17 FR1 HST RRM enhancement, including CA enhancement and inter-frequency measurement enhancement, is release independent from Rel-16
Recommendations for 2nd round:
Continue the discussion




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)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
Sub-topic 3-1: L1-SINR
Issue 3-1-1: how to specify the L1-SINR requirements for high speed scenario
Companies are suggested to check whether following suggestion (option 1) is agreeable.
· Existing L1-SINR measurement requirements are reused for HST, and the upper bound of the side condition is 5dB
	Issue 3-1-1: how to specify the L1-SINR requirements for high speed scenario

	Company
	Comments

	QC
	Agree

	Nokia
	Even though majority preferred Option 1 in the first round, but the proponents did not provide technical arguments (even less so simulation results) to support their motivation. Thus, their view is considered speculative.
Both vivo and OPPO provided a good explanation on how CMR can be QCL to RS with active TCI and UE has the capability to track the TCI. Thus, degradation in L1-SINR accuracy for beam management due to Doppler shift can be mitigated. 
Network transmits all the necessary RS which can be used to deal with the Doppler shift experienced by UE when performing L1-SINR measurements. It is a waste of network resources if they are not fully utilized.  
Based on the above comments, we support 
· Option 2: Existing L1-SINR measurement requirements are reused for HST, no need to add any upper bound to the side condition of L1-SINR requirements under FR1 HST scenario
We are open to discuss any technical concern.

	Ericsson
	Option 2 is resulted from revised simulation assumption. 
Support Option 1, but it’s Ok to FFS, to check simulation assumption again.

	MTK
	Support Option 1. Similar opinion with Ericsson, in vivo and intel’s simulations, UE is required to compensate doppler shift for different TCIs. We don’t think this is the agreed assumption.

	OPPO
	OK

	vivo
	Option 2. Cannot accept option 1 in its current form.
Prefer FFS. No need to rush for conclusion which seems unreasonable and would introduces unnecessary constraints to an important feature.
The technical justification has been provided in our contribution and 1st round.

	Huawei
	Prefer option 1 considering some compensation residual.

	CMCC
	Support option 1.




Sub-topic 3-3: release independent 
Issue 3-3-1: release independent
· Option 1 (CMCC): Rel-17 FR1 HST RRM enhancement, including CA enhancement and inter-frequency measurement enhancement, is release independent from Rel-15
· Option 2 (HW, vivo): Whether release independent is supported or not shall consider both RRM requirements and demodulation requirements
· Option 3 (QC, OPPO): Rel-17 FR1 HST RRM enhancement, including CA enhancement and inter-frequency measurement enhancement, is release independent from Rel-16

	Issue 3-3-1: release independent

	Company
	Comments

	Ericsson
	Ok with Option2.

	OPPO
	Option 2 is also fine. 

	Huawei
	Support option 2.

	CMCC
	Option 1.



Topic #4: LS
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2200634
	CMCC
	
[image: ]





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: LS to RAN2
Issue 4-1-1: content of LS 
· Proposals
· Option 1 (CMCC): draft LS in R4-2200634, Annex

· Recommended WF
· Companies are suggested to provide comments to this draft LS

	Issue 4-1-1: content of LS

	Company
	Comments

	QC
	This LS is agreeable.


	Nokia
	The LS is pending the outcome of Issue 3-2-2.

	OPPO
	This LS is agreeable.

	Ericsson
	This LS is agreeable.

	CATT
	This LS is agreeable.

	MTK
	This LS is agreeable.

	Huawei
	This LS is agreeable.

	Apple
	In general the LS is agreeable to us. One suggestion on the wording as commented under issue 3-2-2:
[image: Text
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	vivo
	This LS is agreeable.




Companies views’ collection for 1st round 
Open issues 

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

	XXX
	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 LS to RAN2
	All companies are OK with the content of LS (Annex in R4-2200634), one company provides suggestion on the wording. 
Recommendations for 2nd round:
Responsible company updates the wording of the LS taking companies’ comments into account, and companies can have further check.




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)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.


Topic #5: UE feature 
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2200641
	CMCC
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	R4-2200544
	Intel 
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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: UE feature for RRM enhancement for FR1 HST
Issue 5-1-1: UE feature for RRM enhancement for FR1 HST 
· Proposals
· Option 1 (CMCC): 
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between Ues (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	1-1
	Enhanced RRM requirements specified for CA for FR1 HST
	The enhanced RRM requirements for CA to support high speed up to 500 km/h, as specified in TS 38.133
	
	Yes
	
	The performance of RRM for CA in FR1 HST scenario cannot be guaranteed
	Per UE
	NO
	FR1 only
	
	
	optional

	1-2
	Enhanced RRM requirements specified for inter-frequency measurement in connected mode for FR1 HST
	The enhanced RRM requirements for inter-frequency measurement in connected mode to support high speed up to 500 km/h, as specified in TS 38.133
	
	Yes
	
	The performance of RRM for inter-frequency measurement in connected mode for FR1 HST cannot be guaranteed
	Per UE
	NO
	FR1 only
	
	
	optional

	1-3
	Enhanced RRM requirements specified for inter-frequency measurement in idle mode for FR1 HST
	The enhanced RRM requirements for inter-frequency measurement in idle mode to support high speed up to 500 km/h, as specified in TS 38.133
	
	No
	
	The performance of RRM for inter-frequency measurement in idle mode for FR1 HST cannot be guaranteed
	Per UE
	NO
	FR1 only
	
	
	Optional without UE capability




· Option 2 (Intel):
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between Ues (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type

	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	x-1
	Support of enhanced RRM requirements for CA in HST FR1
	1) Support of enhanced RRM requirements for CA in HST FR1
	Rel-16 RAN4 feature 10-1, 10-4 or 10-5
	Yes
	No
	UE is not able to meet the enhanced RRM requirements for CA in HST FR1
	Per-UE
	No
	FR1 only
	N/A
	
	Optional with capability signalling

	x-2
	Support of enhanced inter-frequency measurements in CONNECTED mode HST FR1
	1) Support of enhanced inter-frequency measurements in HST FR1 in connected mode
	Rel-16 RAN4 feature 10-1, 10-4 or 10-5
	Yes 
	No
	UE is not able to meet the enhanced inter-frequency measurement requirements in CONNECTED mode HST FR1
	Per-UE
	No
	FR1 only
	N/A
	
	Optional with capability signalling 

	x-2a
	Support of enhanced inter-frequency measurements in IDLE mode HST FR1 
	1) Support of enhanced inter-frequency measurements in HST FR1 in IDLE mode
	Rel-16 RAN4 feature 10-1, 10-4 or 10-5
	No
	No
	UE is not able to meet the enhanced inter-frequency measurement requirements in IDLE mode HST FR1
	Per-UE
	No
	FR1 only
	N/A
	
	Optional without capability signalling

	x-3
	Support of enhanced Demodulation requirements for CA in HST SFN FR1
	1) Support of demodulation processing for HST SFN CA scenario in FR1
	Rel-16 RAN4 feature 10-2
	Yes
	No
	UE is not able to apply demodulation processing for HST SFN CA scenario in FR1
	Per-UE
	No
	FR1 only
	N/A
	
	Optional with capability signalling




· Recommended WF
· Companies are suggested to check whether following suggestion are agreeable:
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between Ues (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	x-1
	Enhanced RRM requirements specified for CA for FR1 HST
	Support of the enhanced RRM requirements for CA to support FR1 high speed up to 500 km/h, as specified in TS 38.133
	[N/A]
	Yes
	No
	The performance of RRM for CA in FR1 HST scenario cannot be guaranteed
	Per UE
	NO
	FR1 only
	N/A
	
	Optional with capability signalling

	x-2
	Enhanced RRM requirements specified for inter-frequency measurement in connected mode for FR1 HST
	Support of the enhanced RRM requirements for inter-frequency measurement in connected mode to support FR1 high speed up to 500 km/h, as specified in TS 38.133
	[N/A]
	Yes
	No
	The performance of RRM for inter-frequency measurement in connected mode for FR1 HST cannot be guaranteed
	Per UE
	NO
	FR1 only
	N/A
	
	Optional with capability signalling

	x-3
	Enhanced RRM requirements specified for inter-frequency measurement in idle mode for FR1 HST
	Support of the enhanced RRM requirements for inter-frequency measurement in idle mode to support FR1 high speed up to 500 km/h, as specified in TS 38.133
	[N/A]
	No
	No
	The performance of RRM for inter-frequency measurement in idle mode for FR1 HST cannot be guaranteed
	Per UE
	NO
	FR1 only
	N/A
	
	Optional without capability signalling




	Issue 5-1-1: UE feature for RRM enhancement for FR1 HST

	Company
	Comments

	CMCC
	 OK with the recommended WF.


	Ericsson
	OK with the recommended WF.

	MTK
	OK with the recommended WF.

	Huawei
	OK with the recommended WF.

	Apple
	OK with the recommended WF.

	vivo
	Support option 1. OK with the recommended WF.

	Intel
	Clarification is needed on how the prerequisite features are not mentioned in the WF table? In addition for idle mode if we don’t have anything in the list it might cause confusion from previous experience. We don’t need a capability for IDLE mode but it could remain a feature in the list for everyone’s record.




Companies views’ collection for 1st round 
Open issues 

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

	XXX
	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#5-1 UE feature for RRM enhancement for FR1 HST
	According to the comments, most parts of these UE features are agreeable, one company has concern on Prerequisite feature groups, which can be further discussed in 2nd round.
Recommendations for 2nd round:
Companies are suggested to provide comments on following questions:
Q1: whether Prerequisite feature groups is needed or not
· Option 1 (Intel): Yes, Prerequisite feature groups are Rel-16 RAN4 feature 10-1, 10-4 or 10-5
· Option 2: No
Q2: moderator notices that for inter-frequency measurement, only connected state and idle state are mentioned, inactive state is missing. It is suggested to update the feature group on inter-frequency measurement in idle mode to cover inactive mode, and companies are suggested to check whether following updates are OK:
[image: ]




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)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
Sub-topic 5-1: UE feature for RRM enhancement for FR1 HST
Issue 5-1-1: UE feature for RRM enhancement for FR1 HST 


	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between Ues (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	x-1
	Enhanced RRM requirements specified for CA for FR1 HST
	Support of the enhanced RRM requirements for CA to support FR1 high speed up to 500 km/h, as specified in TS 38.133
	[Rel-16 RAN4 feature 10-1, 10-4 or 10-5]
	Yes
	No
	The performance of RRM for CA in FR1 HST scenario cannot be guaranteed
	Per UE
	NO
	FR1 only
	N/A
	
	Optional with capability signalling

	x-2
	Enhanced RRM requirements specified for inter-frequency measurement in connected mode for FR1 HST
	Support of the enhanced RRM requirements for inter-frequency measurement in connected mode to support FR1 high speed up to 500 km/h, as specified in TS 38.133
	[Rel-16 RAN4 feature 10-1, 10-4 or 10-5]
	Yes
	No
	The performance of RRM for inter-frequency measurement in connected mode for FR1 HST cannot be guaranteed
	Per UE
	NO
	FR1 only
	N/A
	
	Optional with capability signalling

	x-3
	Enhanced RRM requirements specified for inter-frequency measurement in idle/inactive mode for FR1 HST
	Support of the enhanced RRM requirements for inter-frequency measurement in idle/inactive mode to support FR1 high speed up to 500 km/h, as specified in TS 38.133
	[Rel-16 RAN4 feature 10-1, 10-4 or 10-5]
	No
	No
	The performance of RRM for inter-frequency measurement in idle/inactive mode for FR1 HST cannot be guaranteed
	Per UE
	NO
	FR1 only
	N/A
	
	Optional without capability signalling



Moderator: as highlighted in yellow in above feature group table, there are two questions, and companies are suggested to provide comments to the following questions.
Q1: whether Prerequisite feature groups is needed or not
· Option 1 (Intel): Yes, Prerequisite feature groups are Rel-16 RAN4 feature 10-1, 10-4 or 10-5
· Option 2: No
Q2: moderator notices that for inter-frequency measurement, only connected state and idle state are mentioned, inactive state is missing. It is suggested to update the feature group on inter-frequency measurement in idle mode to cover inactive mode, and companies are suggested to check whether following update is OK:
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between Ues (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	x-3
	Enhanced RRM requirements specified for inter-frequency measurement in idle/inactive mode for FR1 HST
	Support of the enhanced RRM requirements for inter-frequency measurement in idle/inactive mode to support FR1 high speed up to 500 km/h, as specified in TS 38.133
	
	No
	No
	The performance of RRM for inter-frequency measurement in idle/inactive mode for FR1 HST cannot be guaranteed
	Per UE
	NO
	FR1 only
	N/A
	
	Optional without capability signalling



Agreements in Friday GTW:
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between Ues (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	x-1
	Enhanced RRM requirements specified for CA for FR1 HST
	Support of the enhanced RRM for requirements CA to support FR1 high speed up to 500 km/h, as specified in TS 38.133
	Rel-16 RAN4 feature 10-1 or 10-4
	Yes
	No
	The performance of RRM for CA in FR1 HST scenario cannot be guaranteed
	Per UE
	NO
	FR1 only
	N/A
	
	Optional with capability signalling

	x-2
	Enhanced RRM requirements specified for inter-frequency measurement in connected mode for FR1 HST
	Support of the enhanced RRM requirements for inter-frequency measurement in connected mode to support FR1 high speed up to 500 km/h, as specified in TS 38.133
	Rel-16 RAN4 feature 10-1 or 10-4
	Yes
	No
	The performance of RRM for inter-frequency measurement in connected mode for FR1 HST cannot be guaranteed
	Per UE
	NO
	FR1 only
	N/A
	
	Optional with capability signalling

	x-3
	Enhanced RRM requirements specified for inter-frequency measurement in Idle and Inactive mode for FR1 HST
	Support of the enhanced RRM requirements for inter-frequency measurement in idle and Inactive mode to support FR1 high speed up to 500 km/h, as specified in TS 38.133
	
	No
	No
	The performance of RRM for inter-frequency measurement in idle and Inactive mode for FR1 HST cannot be guaranteed
	Per UE
	NO
	FR1 only
	N/A
	
	Optional without capability signalling
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	WF on RRM for FR1 HST
	CMCC
	

	LS on signalling for inter-frequency measurement enhancement in connected state for FR1 HST
	CMCC
	To: RAN2

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2200626
	Draft CR on Draft CR on NSCC_SSB for CSSFoutside_gap,i
	CMCC
	Agreeable
	

	R4-2201173
	Draft CR on inter-frequency measurements for FR1 HST
	Huawei, Hisilicon
	Revised
	

	R4-2200247
	CR on L1-RSRP measurement in FR1 HST
	Apple
	Agreeable
	

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2202590
	WF on RRM requirements for NR FR1 HST
	CMCC
	Agreeable
	

	R4-2202591
	LS on signalling for inter-frequency measurement enhancement in connected state for NR FR1 HST
	CMCC
	Agreeable
	

	R4-2202592
	Draft CR on inter-frequency measurements for FR1 HST
	Huawei, Hisilicon
	Agreeable
	Revised from R4-2201173

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
Annex 
Contact information
	Company
	Name
	Email address

	CMCC
	Jingjing Chen
	chenjingjing@chinamobile.com

	Ericsson
	Ming Li
	ming.l.li@ericsson.com

	Intel
	Meng Zhang
	Meng.zhang@intel.com



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
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*  Forinter-frequency measurement enhancement

v' For connected mode, RAN4 agrees to introduce a per-cel-levelcell specific network signalling
to inform UE whether to apply the enhanced RRM requirements for inter-frequency
measurement specified in TS38.133. The signalling design is up to RAN2
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°5. Annex: Draft LS¢

Tite: [DRAFT] LS on the network assistance signaling for  inter-equency
measurement for Rel-17 enanced NR support or high.sped train scenario for
frequency range 1 (FR1)

Rel17
NR_HST_FR1_enh
RAN WG
RAN WG2:
ce:
Contact Person:
Name: Chen Jinging

E-mail Address:  chenjinging@chinamobie com

Attachments:

1. Overall Description:

Under the release 17 viork tem on enhanced NR. support for high.snesd rain scenario for frequency
range 1 (NR_HST_FR1_enh), RAN4 continue the  discussion for the netuork signaling for
inter-frequency measurement for connected mode and reach follwing agreements.
+ Forinter-requency measurement enhancement
/o connected mode, RAN4 agrees to inroduce a per-cell level netvork signaling to inform
UE whether to apply the enhanced RRI requirements for ifer-fequency measurement
Specified in TS35.133. The signaling design s up fo RAN2:

RANA kindly ask RAN2 1o take the above information info account and design the corresponding
network assistance signaling o support the enhanced RRM requirements for Rel-17 NR FR1 HST.

2.To RAN WG2 group.

ACTION: RAN4 Kindly ask RAN2 to take the above information info account and design the.
corresponding network assistance signaling fo support he enhanced RRIA requirements for Rel-17 NR
FRIHST.

3. Date of Next TSG-RAN WG4 Meetings:

TSG-RAN WG4 Mesting #102-0 21 Feb -3 Mar 2022 Online:
TSG-RAN WG4 Mesting #103-0 15May-27 May 2022 Oniine:




