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Introduction
This email discussion focuses on RRM for Rel-17 NR FR1 HST, and in particular the agenda items:
8.8.1 General
8.8.2 RRM core requirements
8.8.2.1 Intra-frequency measurements
8.8.2.2 Inter-frequency measurements
8.8.2.3 L1-SINR measurements
8.8.2.4 Other
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

	R4-2117363
	CATT
	Draft CR on RRM requirement for NR HST in FR1

	R4-2117461
	Apple
	Proposal 1: RAN4 shall agree on the clarification/correction first, then discuss how to apply it. Such as “only SCell(s) measured without MG are counted in NSCC_SSB for the calculation of CSSFoutside_gap,i”
Proposal 2: the clarification/correction, if agreed, shall apply from R17.
Proposal 3: UE capability regarding this clarification/correction is not needed.

	R4-2117622
	Qualcomm, Inc.
	Proposal 1: RAN4 to define the enhancement for inter-frequency measurement in idle mode.
Observation 1: When UE is operating in NR, it is preferred to find NR inter-frequency cells earlier than LTE cells since handover to NR cells is more preferred than handover to LTE cells.
Proposal 2: The principle of ordering measurement period lengths in neighboring cell search/measurement requirements (from short to long):
1.	Intra-frequency measurement
2.	Inter-frequency measurement
3.	Inter-RAT measurement
Proposal 3: Set HST idle mode inter-frequency measurement requirement as Table 2-2.
	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
	2.56 x M2 (8 x M2)
	0.32 x M3 (1 x M3)
	0.96 x M4 (3 x M4)

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

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

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

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


Table 2‑2 Idle mode inter-frequency measurement requirement for HST
	Condition NOTE1,2
	TPSS/SSS_sync_inter

	No DRX
	 Max(600ms, 6  Max(MGRP, SMTC period))  CSSFinter

	DRX cycle ≤ 320ms
	Max(600ms, Ceil(6*M2 Note 3)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter

	DRX cycle > 320ms 
	6  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 4: Set HST connected mode inter-frequency measurement requirement as Table 2-3,4.
Proposal 5: NSCC_SSB for non-HST and HST should be consistent. Correction can be applied to R15, or R17 if legacy UE behavior is a concern.
Proposal 6: Reusing highSpeedMeasFlag-r16 for Scell measurement is feasible. Inter-frequency measurement enhancement signaling needs to be discussed separately.
Proposal 7: Clarification of use case in which RSRP can’t reflect SINR is needed before imposing L1-SINR measurement requirement on HST. If we need the requirement, SNR upper bound should follow R16 SS-SINR.

	R4-2117688
	CMCC
	Draft CR on enhanced requirements for SCell measurement for Rel-17 FR1 HST requirements

	R4-2117701
	CMCC
	Proposal 1: it is preferred to have NSCC_SSB clarification/correction from Rel-15. But we are also OK to the later release (release 16/17) considering the backward compatibility issue.
Proposal 2: the NSCC_SSB clarification/correction is proposed as:
NSCC_SSB = Number of configured SCell(s) with only SSB based L3 measurement configured, which is measured without MG.

	R4-2118339
	Ericsson
	Proposal 1: Support Option3. It’s not based on particular consideration of HST, rather to retain consistency with position in thread #201 ‘NR_RRM_maintenance_R15_Core’ and other sessions.

	R4-2118357
	OPPO
	Proposal 1: NSCC_SSB clarification/correction can release from Rel-17.
Proposal 2: Either additional UE capability or using AccessStratumRelease to differentiate the expected UE behavior between R15/R16 UEs and R17 UEs is fine.

	R4-2118798
	Huawei, Hisilicon
	Proposal 1: NSCC_SSB clarification/correction can be introduced from R17 and separate UE capability is expected.

	R4-2118799
	Huawei, Hisilicon
	Draft CR on intra-frequency measurements for FR1 HST

	R4-2119296
	vivo
	Proposal 1  RAN4 to consider the case where SMTCs of SCells are not fully overlapped in the enhancements of Nscc_ssb.
Proposal 2  For enhancements of Nscc_ssb, RAN4 to consider N groups of SCells, and the maximum number of SCells within each group is not larger than M. Within each of N groups the SMTC of SCells need to be fully overlapped.
Proposal 3  If proposal 2 is adopted, in R17, N = 2 is preferred.

	R4-2118335
	Ericsson
	CR On SCell HST RRM FR1

	R4-2119102
	Nokia, Nokia Shanghai Bell
	CR to TS 38.133: intra-frequency measurements without gaps for SCells and inter-frequency measurements with/without gaps for FR1 NR HST



Open issues summary
Sub-topic 1-1 NSCC_SSB for CSSFoutside_gap,i
	Background: agreements in last meeting (R4-2115439)
· Agreements
· NSCC_SSB clarification/correction should cover both non-HST and HST, i.e. unified NSCC_SSB design for both HST and non-HST. FFS from which release to have NSCC_SSB clarification/correction.
· Open issues
· Continue to discuss from which release to have NSCC_SSB clarification/correction:
· Option 1: from Rel-15
· Option 2: from Rel-17, i.e. R15/R16 UEs are not impacted. FFS whether to introduce UE capability or using AccessStratumRelease to differentiate the expected UE behaviour between R15/R16 UEs and R17 UEs.
· Option 3: from Rel-16 , i.e. R15 UEs are not impacted. FFS whether to introduce UE capability or using AccessStratumRelease to differentiate the expected UE behaviour between R15 UEs and R16 UEs



Issue 1-1-1: FFS from which release to have NSCC_SSB clarification/correction 
· Proposals
· Option 1 (Apple, OPPO): From Rel-17 to have NSCC_SSB clarification/correction, the NSCC_SSB clarification/correction is such as “only SCell(s) measured without MG are counted in NSCC_SSB for the calculation of CSSFoutside_gap,i”
· Option 2 (QC): Correction can be applied to R15, or R17 if legacy UE behavior is a concern
· [bookmark: OLE_LINK4][bookmark: OLE_LINK3]Option 3 (CMCC): prefer from Rel-15, but also OK from the later release (release 16/17) considering the backward compatibility issue
· Option 4 (Ericsson): from Rel-16
· Option 5 (HW, vivo): NSCC_SSB clarification/correction can be introduced from R17 and separate UE capability is expected
· Recommended WF
· Companies are suggested to check whether following suggestion is agreeable:
· From Rel-17 to have NSCC_SSB clarification/correction, the NSCC_SSB clarification/correction is “only SCell(s) measured without MG are counted in NSCC_SSB for the calculation of CSSFoutside_gap,i”.

	Issue 1-1-1: FFS from which release to have NSCC_SSB clarification/correction

	Company
	Comments

	CMCC
	We are OK with option 1 or the recommended WF. For the NSCC_SSB clarification/correction (i.e. to clarify that only SCell(s) measured without MG are counted in NSCC_SSB), our preference is from Rel-15, but we are also fine to have it from later release (release 16/17) considering the backward compatibility issue.
If it is agreed to be from Release-17, we do not think it is necessary to have UE capability. As discussed in the previous meetings,  this is just the clarification or correction to the current spec, since current spec may result in unnecessary over-counted issue (i.e. SCell(s) measured with MG are counted not only in CSSFoutside gap, but also counted in CSSFwithin gap), pending on different UE implementation. For Rel-17, there is no market UE, it is necessary to correct this unclear part in the spec and clarify that only the SCell(s) measured without MG can be counted in NSCC_SSB for the calculation of CSSFoutside_gap. We do not see the necessity to have UE capability.

	CATT
	From technical point, we support to add the clarification from Rel-15. Considering the compatibility, the Recommended WF is fine to us. 

	 QC
	Support the recommended WF. Need clarification for UE capability: why R17 UE can’t support this if it is a correction instead of enhancement?

	Apple
	Support the recommended WF. We don’t see necessity to introduce any specific UE capability.

	Ericsson
	We don’t expect to discuss same issue brought up in different sessions. As we mentioned, Option3 is to retain consistency with position in thread #201 ‘NR_RRM_maintenance_R15_Core’ and other sessions. We suggest a higher layer discussion and agreement instead current distributed discussions and different possible conclusions. 

	Huawei
	Support the recommended WF.

	Nokia
	The recommended WF is Ok.

	OPPO
	Support the recommended WF.

	vivo
	OK with the recommended WF.

	CMCC
	Reply to Ericsson: as far as I know, there is no same or related discussion in thread #201 in this meeting. There are no distributed discussions. 

	MediaTek 
	Agree with the recommended WF.



Issue 1-1-2: whether to consider the case where SMTCs of SCells are not fully overlapped in the enhancements of Nscc_ssb 
· Proposals
· Option 1 (vivo): RAN4 to consider the case where SMTCs of SCells are not fully overlapped in the enhancements of Nscc_ssb. For enhancements of Nscc_ssb, RAN4 to consider N groups of SCells, and the maximum number of SCells within each group is not larger than M. Within each of N groups the SMTC of SCells need to be fully overlapped.
· Recommended WF
· More discussion is needed:

	Issue 1-1-2: whether to consider the case where SMTCs of SCells are not fully overlapped in the enhancements of Nscc_ssb

	Company
	Comments

	QC
	This is not related to HST, and we don’t see obvious issues for the current spec with fix from issue 1-1-1 and probably no need to further discuss ion this issue.

	Apple
	In our view, this is not a specific issue in HST. According to R4-2119296, the reason behind option 1 is “However, for the HST CA scenario, the number of SCells would be large, but in most cases the SMTCs of them may not align perfectly.”. it is unclear to us why number of SCells would become larger in HST compared with non-HST scenario.

	Ericsson
	We are not sure if the prerequisite ’ for the HST CA scenario, the number of SCells would be large, but in most cases the SMTCs of them may not align perfectly’ is valid. The first question was mentioned by Apple, and the second question is: does it imply that RRHs are not time sync.?

	Huawei
	No. During R15 discussion, it is very difficult to define SMTC of SCell is “overlapping” or “non-overlapping’, as no consensus on the value of processing time. Finally the definition of CSSFoutsidegap considers all SCells regardless overlapping, non-overlapping and partially overlapping. In R17, the situation is not changed. 

	Vivo
	Support option 1.
Based on comments from companies, it seems our proposal can be split into 2 parts
“RAN4 to consider the case where SMTCs of SCells are not fully overlapped in the enhancements of Nscc_ssb.”
Not sure how RAN4 can proceed discussion, if RAN4 disagree to the above assumption. If SMTCs of SCells are still fully overlapping, why there are some SMTCs within gap but others are outside gap? We think at least the above sentence can be adoptable. Based on comments from Huawei actually we see the same understanding. (‘No’ indicated in Huawei’s proposal is probably linked to the detailed scheme but not to the question in the issue title if our understanding is right.)
Then the second part
“For enhancements of Nscc_ssb, RAN4 to consider N groups of SCells, and the maximum number of SCells within each group is not larger than M. Within each of N groups the SMTC of SCells need to be fully overlapped.”
is more like providing examples and we are open to discuss. If the highlighted part is adoptable by RAN4, then we are not sure how many groups for SMTCs RAN4 may need to consider. One simplest solution mentioned by companies is ignoring such details. We are open to further discuss. 
Regarding Apple and Qualcomm’s comment, it is agreed in last meeting that N_SCC_SSB clarification/revision will cover both HST and non-HST. The sentence Apple referred to just indicates one possible scenario that to be considered, but not the only case. If Apple disagree to consider such case then we feel confusing what is Apple’s view in issue 3-3.
Regarding Ericsson’s question, it has completely no relation to ‘RRHs time sync’.




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.
Moderator’ note: considering the CRs among companies are overlapped, the CR split is handled in Topic #5. For this part, comments from technical point of view are collected. 
	CR/TP number
	Comments collection

	R4-2117363
(CATT)
	Company A

	
	Company B

	
	

	R4-2117688
(CMCC)
	Company A

	
	Company B

	
	

	R4-2118799
(Huawei, Hisilicon)
	Company A

	
	Company B

	
	

	R4-2118335
(Ericsson)

	Company A

	
	Company B

	
	

	R4-2119102
(Nokia, Nokia Shanghai Bell)
	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 1-1 NSCC_SSB for CSSFoutside_gap,i
	Issue 1-1-1: FFS from which release to have NSCC_SSB clarification/correction
9 companies support the recommended WF in 1st round (CMCC, CATT, QC, Apple, HW, Nokia, OPPO, vivo, MTK):
· From Rel-17 to have NSCC_SSB clarification/correction, the NSCC_SSB clarification/correction is “only SCell(s) measured without MG are counted in NSCC_SSB for the calculation of CSSFoutside_gap,i”.
1 company mention the distributed discussions issue. According to Moderator’ observation, there is no same or related discussion in other email thread in this meeting. There are no distributed discussions. 
Tentative agreements:
· From Rel-17 to have NSCC_SSB clarification/correction, the NSCC_SSB clarification/correction is “only SCell(s) measured without MG are counted in NSCC_SSB for the calculation of CSSFoutside_gap,i”.
Recommendations for 2nd round:
N/A

Issue 1-1-2: whether to consider the case where SMTCs of SCells are not fully overlapped in the enhancements of Nscc_ssb
Candidate options:
· Option 1 (vivo): RAN4 to consider the case where SMTCs of SCells are not fully overlapped in the enhancements of Nscc_ssb. 
· Option 1a (vivo): For enhancements of Nscc_ssb, RAN4 to consider N groups of SCells, and the maximum number of SCells within each group is not larger than M. Within each of N groups the SMTC of SCells need to be fully overlapped.
· Option 1b: Conclusion in issue 1-1-1 is enough, i.e. only to consider whether SMTCs of SCells are measured within gaps or outside gaps.
· Option 2 (QC, HW): no need to consider
· Option 3 (Apple, Ericsson): need further clarification
Recommendations for 2nd round:
Continue the discussion.




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)
Open issues 
Issue 1-1-2: whether to consider the case where SMTCs of SCells are not fully overlapped in the enhancements of Nscc_ssb
· Candidate options:
· Option 1 (vivo): RAN4 to consider the case where SMTCs of SCells are not fully overlapped in the enhancements of Nscc_ssb. 
· Option 1a (vivo): For enhancements of Nscc_ssb, RAN4 to consider N groups of SCells, and the maximum number of SCells within each group is not larger than M. Within each of N groups the SMTC of SCells need to be fully overlapped.
· Option 1b: Conclusion in issue 1-1-1 is enough, i.e. only to consider whether SMTCs of SCells are measured within gaps or outside gaps.
· Option 2 (QC, HW): no need to consider
· Option 3 (Apple, Ericsson): need further clarification
· Recommended WF
· Companies are suggested to provide comments

	Issue 1-1-2: whether to consider the case where SMTCs of SCells are not fully overlapped in the enhancements of Nscc_ssb

	Company
	Comments

	Huawei
	Generally we think it is hard to distinguish “overlapping” “partial overlapping", ”fully non overlapping” among SCells due to processing time.

	QC
	We agree with Huawei’s comment.
Based on our understanding, the Nscc_ssb treated in HST discussion only covers issue 1-1-1. For other topics, we consider it as a maintenance issue and should be treated in maintenance session. We also don’t see the difference between option 2 and 1b. Note that Nscc_ssb agreement is a correction instead of enhancement.

	Ericsson
	Support 1b or 2. No enhancement.

	Apple
	As mentioned in the 1st round, this issue is not HST specific. We are fine to live with current spec. If RAN4 really needs to address this, RAN4 shall discuss this in maintenance session.

	vivo
	Fine to option 1b



CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2120287
(Revised from R4-2117363)
(CATT)
	Company A

	
	Company B

	
	

	R4-2120288
(Revised from R4-2117688)
(CMCC)
	Company A

	
	Company B

	
	




[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

	R4-2117360
	CATT
	Proposal 1: For inter-frequency measurement in idle mode for HST, reuse the same requirement of intra-frequency for Rel-16 FR1 HST.
Proposal 2: NHST_inter-f carrier * THST_interf + NnonHST_inter-f carrier * TnonHST_interf can be specified if there are HST inter-frequency carriers and non-HST inter-frequency carriers to be measured in idle mode.
Proposal 3: Specify maximum feasible NHST_inter-f carrier in HST. 
Proposal 4: PSS/SSS detection time requirement for inter-frequency measurement with MG in connected state for HST
	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:  When high speed is not configured, M2 = 1.5. When high speed is configured, M2 = 1.5 if SMTC periodicity > 40 ms, otherwise M2=1.




	R4-2117462
	Apple
	Proposal 1: The R16 enhanced EUTRA-NR inter-RAT measurement requirements in idle mode could be reused for NR inter-frequency measurements.
Proposal 2: NHST_inter-f carrier * THST_interf + NnonHST_inter-f carrier * TnonHST_interf can be specified if there are HST inter-frequency carriers and non-HST inter-frequency carriers to be measured in idle mode.
Proposal 3: PSS/SSS detection time requirement for inter-frequency measurement with MG in connected state for HST is defined as:
	DRX cycle
	T SSB_measurement_period_intra 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




	R4-2117689
	CMCC
	Draft CR on enhanced requirements for inter-frequency measurement for Rel-17 FR1 HST requirements

	R4-2117700
	CMCC
	Proposal 1: for inter-frequency measurement with MG in connected state, the enhanced PSS/SSS detection delay requirements is proposed as following:
Time period for PSS/SSS detection for inter-frequency measurements with gaps (Frequency FR1)
	Condition NOTE1,2
	T PSS/SSS_sync_inter

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

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

	DRX cycle > 320ms
	4  M Note 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:	M = 1.5 if SMTC periodicity > 40 ms, otherwise M=1



Proposal 2: for inter-frequency measurement in idle mode, the enhancement specified for intra-frequency enhancement in Rel-16 HST WI can be reused to specify the enhanced requirements.
	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
	2.56 x M2 (8 x M2)
	0.32 x M3 (1 x M3)
	0.96 x M4 (3 x M4)

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

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

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

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



Proposal 3: for inter-frequency measurement for HST in idle mode, the requirements principle introduced for Rel-16 inter-RAT measurement enhancement for HST in idle mode can be reused:
NHST_inter-f carrier * THST_interf + NnonHST_inter-f carrier * TnonHST_interf

Proposal 4: if inter-frequency measurement enhancement for HST in idle mode is introduced, it is proposed to introduce network indication in idle mode to indicate whether to apply the enhanced cell re-selection requirements to the indicated carrier.


	R4-2118102
	MediaTek Inc.
	Proposal 1: In CONNECTED mode, for the inter-frequency measurements with MGs for Rel-17 HST,  introduce the scaling factor M2, by following the similar logic as the R16 HST inter-RAT measurement (from LTE to NR) specified in clause 8.1.2.4.21 of TS 36.133.
Proposal 2: In CONNECTED mode, for the inter-frequency measurements with MGs in Rel-17 HST, the TPSS/SSS_sync_inter should be:
	Condition NOTE1,2
	TPSS/SSS_sync_inter

	No DRX
	 Max(600ms, 8  Max(MGRP, SMTC period))  CSSFinter

	DRX cycle ≤ 320ms
	Max(600ms, Ceil(8* M2 Note 3)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter

	DRX cycle > 320ms 
	8  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:	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.


Proposal 3: In IDLE mode, for the inter-frequency measurements for Rel-17 HST, introduce the scaling factor M2, M3 and M4 to define the requirement, by following the similar logic as the R16 HST inter-RAT measurement (from LTE to NR) defined in clause 4.2.2.5.6 of TS 36.133
Proposal 4: In IDLE mode, for the inter-frequency measurements in Rel-17 HST, the Tdetect,NR_Inter, Tmeasure,NR_Inter and Tevaluate,NR_Inter should be:
	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
	4.16 x M2 (13 x M2)Note 1
	0.64 x M3 (2 x M3)Note 1
	0.96 x M4 (3 x M4) Note 1

	0.64
	7.68 (12))
	1.28 (2)
	1.92 (3)

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

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

	Note 1: 	M2=1.5, M3=2 and M4=2 if SMTC periodicity of measured intra-frequency cell > 40 ms; otherwise M2=M2=M3=1.




	R4-2118336
	Ericsson
	Proposal 1: Support Option 1, using the same requirement as for intra-frequency measurement for HST
Proposal 2: Support Option 1. NHST_inter-f carrier * THST_interf + NnonHST_inter-f carrier * TnonHST_interf can be specified if there are HST inter-frequency carriers and non-HST inter-frequency carriers to be measured in idle mode
Proposal 3: Support Option 6.
	Condition NOTE1,2
	TPSS/SSS_sync_inter for FR1 HST

	No DRX
	 Max(600ms, 6  Max(MGRP, SMTC period))  CSSFinter

	DRX cycle ≤ 320ms
	Max(600ms, Ceil(6  M2 Note 3)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter

	DRX cycle > 320ms 
	6  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



Proposal 4: Support Option 2. For DRX cycle>320ms, T SSB_measurement_period_intra = 4 x M2 x DRX cycle x CSSFinter (M2 = 1.5 if SMTC periodicity > 40 ms, otherwise M2=1)


	R4-2118358
	OPPO
	Proposal 1: The R16 enhanced EUTRA-NR inter-RAT measurement requirements in idle mode could be reused for NR inter-frequency measurements
Proposal 2: Agree the principle of requirements for nter-frequency measurement enhancement in FR1 HST: 
NHST_inter-f carrier * THST_interf + NnonHST_inter-f carrier * TnonHST_interf
Proposal 3: About PSS/SSS detection time requirement for inter-frequency measurement with MG in connected state for HST, we can support option 2 or compromise to option 6.


	R4-2118800
	Huawei, Hisilicon
	Proposal 1: If it is agreed to enhance the inter-frequency measurement requirements in idle mode, the cell reselection requirements can be defined as below table (i.e., option 2):
	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
	4.16 x M2 (13 x M2)Note 1
	0.64 x M3 (2 x M3)Note 1
	0.96 x M4 (3 x M4) Note 1

	0.64
	7.68 (12))
	1.28 (2)
	1.92 (3)

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

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

	Note 1: 	M2=1.5, M3=2 and M4=2 if SMTC periodicity of measured intra-frequency cell > 40 ms; otherwise M2=M2=M3=1.


Proposal 2: The PSS/SSS detection delay for inter-frequency with gap in FR1 HST can be defined as, 
	Condition NOTE1,2
	TPSS/SSS_sync_inter

	No DRX
	 Max(600ms, 8  Max(MGRP, SMTC period))  CSSFinter

	DRX cycle ≤ 320ms
	Max(600ms, Ceil(8*M2)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter

	DRX cycle > 320ms 
	8  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:  When high speed is not configured, M2 = 1.5. When high speed is configured, M2 = 1.5 if SMTC periodicity > 40 ms, otherwise M2=1.



Proposal 3: If RAN4 decided to specify inter-frequency measurement enhancement in FR1 HST, the requirements shall follow the principle:
NHST_inter-f carrier  * THST_interf + NnonHST_inter-f carrier  * TnonHST_interf


	R4-2118801
	Huawei, Hisilicon
	Draft CR on inter-frequency measurements for FR1 HST

	R4-2119104
	Nokia, Nokia Shanghai Bell
	Proposal 1: For enhancements of inter-frequency PSS/SSS detection time requirements with measurement gaps, we can compromise on Option 6.  
Proposal 2: For enhancements of inter-frequency measurements in idle mode for FR1 NR HST, the same requirement as for intra-frequency measurements for FR1 HST is used – Option 1.  


	R4-2119116
	ZTE Corporation
	Proposal 1: Option 3 is preferred.  
Proposal 2: We prefer Option 1, reusing the same requirements as intra-frequency measurement in Idle mode.


	R4-2119297
	vivo
	Proposal 1  For inter-frequency cell identification in R17 FR1 HST, the enhancement is removal of 1.5 scaling factor under certain condition, the same as R16 HST.
Proposal 2  Inter-RAT NR carrier measurement requirements specified in TS 36.133 for R16 HST can be used at least as a baseline for inter-frequency measurement requirements in idle/inactive mode in R17 FR1 HST.
Proposal 3  The principle on the requirements if there are both HST inter-frequency layers and non-HST inter-frequency layers to be measured can be re-used in R17 FR1 HST.


	R4-2117622
	Qualcomm, Inc.
		Proposal 1: RAN4 to define the enhancement for inter-frequency measurement in idle mode.
Observation 1: When UE is operating in NR, it is preferred to find NR inter-frequency cells earlier than LTE cells since handover to NR cells is more preferred than handover to LTE cells.
Proposal 2: The principle of ordering measurement period lengths in neighboring cell search/measurement requirements (from short to long):
1.	Intra-frequency measurement
2.	Inter-frequency measurement
3.	Inter-RAT measurement
Proposal 3: Set HST idle mode inter-frequency measurement requirement as Table 2-2.
	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
	2.56 x M2 (8 x M2)
	0.32 x M3 (1 x M3)
	0.96 x M4 (3 x M4)

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

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

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

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


Table 2‑2 Idle mode inter-frequency measurement requirement for HST
	Condition NOTE1,2
	TPSS/SSS_sync_inter

	No DRX
	 Max(600ms, 6  Max(MGRP, SMTC period))  CSSFinter

	DRX cycle ≤ 320ms
	Max(600ms, Ceil(6*M2 Note 3)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter

	DRX cycle > 320ms 
	6  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 4: Set HST connected mode inter-frequency measurement requirement as Table 2-3,4.
Proposal 5: NSCC_SSB for non-HST and HST should be consistent. Correction can be applied to R15, or R17 if legacy UE behavior is a concern.
Proposal 6: Reusing highSpeedMeasFlag-r16 for Scell measurement is feasible. Inter-frequency measurement enhancement signaling needs to be discussed separately.
Proposal 7: Clarification of use case in which RSRP can’t reflect SINR is needed before imposing L1-SINR measurement requirement on HST. If we need the requirement, SNR upper bound should follow R16 SS-SINR.




	R4-2118335
	Ericsson
	CR On Scell HST RRM FR1

	R4-2119102
	Nokia, Nokia Shanghai Bell
	CR to TS 38.133: intra-frequency measurements without gaps for Scells and inter-frequency measurements with/without gaps for FR1 NR HST



Open issues summary
Sub-topic 2-1: inter-frequency measurement in idle state
Issue 2-1-1: How to perform the enhancement for inter-frequency measurement in idle mode for HST
· Proposals
· Option 1 (QC, CATT, CMCC, Ericsson, Nokia, ZTE, ): The R16 enhanced intra-frequency measurement requirements in idle mode could be reused for NR inter-frequency measurements
	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
	2.56 x M2 (8 x M2)
	0.32 x M3 (1 x M3)
	0.96 x M4 (3 x M4)

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

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

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

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



· Option 2 (Apple, MTK, OPPO, HW, vivo, ): The R16 enhanced EUTRA-NR inter-RAT measurement requirements in idle mode could be reused for NR inter-frequency measurements
	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
	4.16 x M2 (13 x M2)Note 1
	0.64 x M3 (2 x M3)Note 1
	0.96 x M4 (3 x M4) Note 1

	0.64
	7.68 (12)
	1.28 (2)
	1.92 (3)

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

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

	Note 1: 	M2=1.5, M3=2 and M4=2 if SMTC periodicity of measured intra-frequency cell > 40 ms; otherwise M2=M2=M3=1.



· Recommended WF
· More discussion is needed

	Issue 2-1-1: how to perform the enhancement for inter-frequency measurement in idle mode for HST

	Company
	Comments

	CMCC
	We support option 1. We are not OK to reuse the inter-RAT measurement requirements to specify the inter-frequency measurement requirements for HST. Considering current situation, one possible way to move forward is to find medium value between option 1 and option 2.

	CATT
	We think that in IDLE mode, there is no big difference between intra-frequency and inter-frequency measurement for additional process. In addition, compare option 2 and intra-frequency measurement, option 2 is too loose from intra-frequency measurement. So we support to use the same requirement as intra-frequency measurement.

	 QC
	As we explained in our contribution, option 2 is slower than inter-RAT measurement to LTE, which may lead to UE reselect to LTE cells before detect NR cells and it is not preferred.


	Apple
	Option 2 is preferred. In our view, reselection from a NR cell to an inter-freq NR cell is quite similar with reselection from a LTE cell to a NR cell. It is a matter of how frequently the target NR cell on a different layer is measured. We believe option 2 is feasible since EUTRA-NR inter-RAT measurement requirements have already been widely discussed in RAN4. 

	Ericsson
	Support option1, we deem that inter-frequency measurement shall be shorter than inter-RAT.

	Huawei
	Option 2
Power saving is one of crucial metric in idle mode. Fast battery consumption would impact user experience. Moreover there is no service data in idle mode. As the intra-frequency measurement are already enhanced in HST, the mobility performance was already be guaranteed to some extent. Therefore we don’t think the measurement enhancement for inter-frequency shall be as fast as intra-frequency. Option 2 is a proper compromise to strike a balance between mobility performance and power consumption. 

	Nokia
	Option 1 
Following the same technical arguments as for inter-frequency measurements in connected mode. 

	OPPO
	Option 2. 
The UE behavior should be the same for inter-RAT and inter-frequency measurement if target frequencies are the same. Besides, power saving is one of crucial metric for idle mode. Option 2 is relatively relaxed compared with option 1.

	vivo
	Option 2. Do not see why R16 requirements can’t be reused here

	ZTE
	Support Option 1. We believe inter-RAT measurement requirements can not be reused for inter-frequency measurement in IDLE mode.

	MediaTek
	Support Option 2.
Same view as Apple, Huawei and vivo. In our understanding, if UE is required to measure frequently as fast as intra-frequency, it will lead to a power consumption problem. Besides, for the IDLE mode in non-HST, the measurement delay requirement for inter frequency requirement is same as inter-RAT. In our understanding, the enhancement for HST can be reused for inter-frequency.



[bookmark: _Hlk79480394]Issue 2-1-2: For idle mode, FFS on the principle on the requirements if there are both HST inter-frequency layers and non-HST inter-frequency layers to be measured
· Proposals
· Option 1 (CATT, Apple, CMCC, Ericsson, OPPO, HW, vivo): NHST_inter-f carrier * THST_interf + NnonHST_inter-f carrier * TnonHST_interf can be specified if there are HST inter-frequency carriers and non-HST inter-frequency carriers to be measured in idle mode
· Recommended WF
· Companies are suggested to check whether following suggestion is agreeable:
· For idle mode, following principle on the requirements will be used if there are both HST inter-frequency layers and non-HST inter-frequency layers to be measured:
NHST_inter-f carrier * THST_interf + NnonHST_inter-f carrier * TnonHST_interf

	Issue 2-1-2: For idle mode, FFS on the principle on the requirements if there are both HST inter-frequency layers and non-HST inter-frequency layers to be measured

	Company
	Comments

	CMCC
	We are OK with the recommended WF. 

	CATT
	Support the Recommended WF.

	QC
	Support recommended WF


	Apple
	Support the recommended WF.

	Ericsson
	Agree with Recommended WF

	Huawei
	Support recommended WF.

	OPPO
	Support recommended WF.

	vivo
	Support recommended WF.

	ZTE
	Support recommended WF.

	MediaTek
	Support recommended WF




Sub-topic 2-2: inter-frequency measurement with MG, connected state
	Background: agreements in last meeting (R4-2115439)
Measurement delay requirement for inter-frequency measurement with MG in HST in connected state for HST
· Agreements:
	DRX cycle
	T SSB_measurement_period_intra for FR1 HST

	No DRX
	max(200ms, N1  Max(MGRP, SMTC period))  CSSFinter
N1 = 7

	DRX cycle ≤ 160ms
	max(200ms, 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







Issue 2-2-1: PSS/SSS detection time requirement for inter-frequency measurement with MG in connected state for HST
· Proposals
· Option 1 (CATT): 
	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:  When high speed is not configured, M2 = 1.5. When high speed is configured, M2 = 1.5 if SMTC periodicity > 40 ms, otherwise M2=1.



· Option 2 (Apple, CMCC):
	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



· Option 3 (MTK, OPPO, HW, vivo):
	Condition NOTE1,2
	TPSS/SSS_sync_inter

	No DRX
	 Max(600ms, 8  Max(MGRP, SMTC period))  CSSFinter

	DRX cycle ≤ 320ms
	Max(600ms, Ceil(8* M2 Note 3)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter

	DRX cycle > 320ms 
	8  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:	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.



· Option 4 (QC, Ericsson, OPPO, Nokia,):
	Condition NOTE1,2
	TPSS/SSS_sync_inter for FR1 HST

	No DRX
	 Max(600ms, 6  Max(MGRP, SMTC period))  CSSFinter

	DRX cycle ≤ 320ms
	Max(600ms, Ceil(6  M2 Note 3)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter

	DRX cycle > 320ms 
	6  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



· Option 5 (ZTE):
	Condition NOTE1,2
	TPSS/SSS_sync_inter

	No DRX
	 Max(600ms, N Note 4  Max(MGRP, SMTC period))  CSSFinter

	DRX cycle ≤ 320ms
	Max(600ms, Ceil(N Note 4 M2 Note 3)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter

	DRX cycle > 320ms 
	N Note 4  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:	When highSpeedMeasFlag-r16 is not configured, M2 = 1.5; When highSpeedMeasFlag-r16 is configured, M2 = 1.5 if SMTC periodicity > 40 ms;,otherwise M2=1.
NOTE 4:	When highSpeedMeasFlag-r16 is not configured, N = 8; otherwise N = 5.



· Recommended WF
· Companies’ views are diverse. 4 companies prefer 8 samples, 4 companies prefer 6 samples, 1 company prefer 5 samples, 3 companies prefer 7 samples.
· Considering that the enhancement on measurement delay requirements are agreed in last meeting, Moderator would like to check whether the agreements can be reused for PSS/SSS detection delay requirements. 
· Companies are suggested to check whether following suggestion (same as the measurement delay requirements agreed in last meeting) is agreeable:
	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


· 


	Issue 2-2-1: PSS/SSS detection time requirement for inter-frequency measurement with MG in connected state for HST

	Company
	Comments

	CMCC
	We are OK with the recommended WF, which is same as the measurement delay requirements agreed in last meeting. 

	CATT
	For the number of samples, at first, we proposed to use 8 for additional 3 samples for AGC compared to intra-frequency measurement. But in last meeting, for measurement delay requirement, all companies compromised to 7 samples. We think PSSS/SSS detection should align with it for 7 for the same logic. Therefore, we support option 1.

	QC
	Support recommended WF


	Apple
	Support the recommended WF.

	Ericsson
	Option 4 is after compromise already, but we can agree with recommended WF to go ahead.

	Huawei
	Support option 3.
In R16 HST intra-frequency requirements, the sample numbers of PSS/SSS detection for various DRX cycles keep unchanged compared with non-HST scenario. Only minor updating on M2 are made for HST scenario. The similar principle is already applied for PSS/SSS detection requirements for inter-frequency measurement without gap in R17 HST FR1. We don’t observe the justification to abandon this principle for PSS/SSS detection requirements for inter-frequency measurement with gap in R17 HST FR1.

	Nokia
	We can compromise on the WF.

	OPPO
	OK with recommended WF

	vivo
	Support option 3. 
The recommended WF reuses the measurement period which does not make sense to us. In R16, different samples are considered for PSS/SSS detection and measurement, respectively.
Similar view as Huawei. Our understanding to the enhancement in last meeting is to reduce the number of measurement samples but not AGC. For detection case, such reduction may not be feasible.

	ZTE
	We can compromise to the recommended WF.

	MediaTek
	Support option 3.
Same view as Huawei and vivo. For PSS/SSS detection requirement, in R16, only M2 is introduce to enhance the measurement for HST. We do not see the needs to introduce a new DRX cycle range (160ms < DRX cycle ≤ 320ms) here.





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.
Moderator’ note: considering the CRs among companies are overlapped, the CR split is handled in Topic #5. For this part, comments from technical point of view are collected. 
	CR/TP number
	Comments collection

	R4-2117689
(CMCC)

	Company A

	
	Company B

	
	

	R4-2118801
(Huawei, Hisilicon)
	Company A

	
	Company B

	
	

	R4-2118335
(Ericsson)
	Company A

	
	Company B

	
	

	R4-2119102
(Nokia, Nokia Shanghai Bell)
	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 inter-frequency measurement in idle state
	Issue 2-1-1: How to perform the enhancement for inter-frequency measurement in idle mode for HST
Candidate options:
· Option 1 (QC, CATT, CMCC, Ericsson, Nokia, ZTE): The R16 enhanced intra-frequency measurement requirements in idle mode could be reused for NR inter-frequency measurements
	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
	2.56 x M2 (8 x M2)
	0.32 x M3 (1 x M3)
	0.96 x M4 (3 x M4)

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

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

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

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



· Option 2 (Apple, MTK, OPPO, HW, vivo): The R16 enhanced EUTRA-NR inter-RAT measurement requirements in idle mode could be reused for NR inter-frequency measurements
	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
	4.16 x M2 (13 x M2)Note 1
	0.64 x M3 (2 x M3)Note 1
	0.96 x M4 (3 x M4) Note 1

	0.64
	7.68 (12)
	1.28 (2)
	1.92 (3)

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

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

	Note 1: 	M2=1.5, M3=2 and M4=2 if SMTC periodicity of measured intra-frequency cell > 40 ms; otherwise M2=M2=M3=1.



Recommendations for 2nd round:
Continue the discussion.

Issue 2-1-2: For idle mode, FFS on the principle on the requirements if there are both HST inter-frequency layers and non-HST inter-frequency layers to be measured
10 companies provide comments, and all the companies are OK with the recommended WF.
Tentative agreements:
· For idle mode, following principle on the requirements will be used if there are both HST inter-frequency layers and non-HST inter-frequency layers to be measured:
NHST_inter-f carrier * THST_interf + NnonHST_inter-f carrier * TnonHST_interf

Recommendations for 2nd round:
N/A

	Sub-topic #2-2 inter-frequency measurement with MG, connected state
	Issue 2-2-1: PSS/SSS detection time requirement for inter-frequency measurement with MG in connected state for HST
Candidate options:
· Option 1 (CATT): 
	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:  When high speed is not configured, M2 = 1.5. When high speed is configured, M2 = 1.5 if SMTC periodicity > 40 ms, otherwise M2=1.



· Option 2 (Apple, CMCC, QC, Ericsson, Nokia, OPPO, ZTE):
	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



· Option 3 (MTK, OPPO, HW, vivo):
	Condition NOTE1,2
	TPSS/SSS_sync_inter

	No DRX
	 Max(600ms, 8  Max(MGRP, SMTC period))  CSSFinter

	DRX cycle ≤ 320ms
	Max(600ms, Ceil(8* M2 Note 3)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter

	DRX cycle > 320ms 
	8  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:	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.



· Option 4 (QC, Ericsson, OPPO, Nokia,):
	Condition NOTE1,2
	TPSS/SSS_sync_inter for FR1 HST

	No DRX
	 Max(600ms, 6  Max(MGRP, SMTC period))  CSSFinter

	DRX cycle ≤ 320ms
	Max(600ms, Ceil(6  M2 Note 3)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter

	DRX cycle > 320ms 
	6  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



· Option 5 (ZTE):
	Condition NOTE1,2
	TPSS/SSS_sync_inter

	No DRX
	 Max(600ms, N Note 4  Max(MGRP, SMTC period))  CSSFinter

	DRX cycle ≤ 320ms
	Max(600ms, Ceil(N Note 4 M2 Note 3)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter

	DRX cycle > 320ms 
	N Note 4  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:	When highSpeedMeasFlag-r16 is not configured, M2 = 1.5; When highSpeedMeasFlag-r16 is configured, M2 = 1.5 if SMTC periodicity > 40 ms;,otherwise M2=1.
NOTE 4:	When highSpeedMeasFlag-r16 is not configured, N = 8; otherwise N = 5.



Recommendations for 2nd round:
Continue the discussion





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)
Open issues 
Issue 2-1-1: How to perform the enhancement for inter-frequency measurement in idle mode for HST
· Candidate options:
· Option 1 (QC, CATT, CMCC, Ericsson, Nokia, ZTE): The R16 enhanced intra-frequency measurement requirements in idle mode could be reused for NR inter-frequency measurements
	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
	2.56 x M2 (8 x M2)
	0.32 x M3 (1 x M3)
	0.96 x M4 (3 x M4)

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

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

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

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



· Option 2 (Apple, MTK, OPPO, HW, vivo): The R16 enhanced EUTRA-NR inter-RAT measurement requirements in idle mode could be reused for NR inter-frequency measurements
	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
	4.16 x M2 (13 x M2)Note 1
	0.64 x M3 (2 x M3)Note 1
	0.96 x M4 (3 x M4) Note 1

	0.64
	7.68 (12)
	1.28 (2)
	1.92 (3)

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

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

	Note 1: 	M2=1.5, M3=2 and M4=2 if SMTC periodicity of measured intra-frequency cell > 40 ms; otherwise M2=M2=M3=1.



· Recommended WF
· This issue has been discussed for several meetings, and companies’ position is not changed. Moderator try to find some values in between to move forward.
· Companies are suggested to check whether following suggestion as a compromise can be acceptable:
	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




	Issue 2-1-1: How to perform the enhancement for inter-frequency measurement in idle mode for HST

	Company
	Comments

	Huawei
	Option2

	Ericsson 
	We are ok with compromise in GTW meeting.

	Apple
	We ok with agreement reached in GTW session.

	MediaTek
	We ok with agreement reached in GTW session.

	ZTE
	OK with agreement reached in GTW session.

	
	



Issue 2-2-1: PSS/SSS detection time requirement for inter-frequency measurement with MG in connected state for HST
· Candidate options:
· Option 1 (CATT): 
	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:  When high speed is not configured, M2 = 1.5. When high speed is configured, M2 = 1.5 if SMTC periodicity > 40 ms, otherwise M2=1.



· Option 2 (Apple, CMCC, QC, Ericsson, Nokia, OPPO, ZTE):
	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



· Option 3 (MTK, OPPO, HW, vivo):
	Condition NOTE1,2
	TPSS/SSS_sync_inter

	No DRX
	 Max(600ms, 8  Max(MGRP, SMTC period))  CSSFinter

	DRX cycle ≤ 320ms
	Max(600ms, Ceil(8* M2 Note 3)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter

	DRX cycle > 320ms 
	8  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:	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.



· Option 4 (QC, Ericsson, OPPO, Nokia,):
	Condition NOTE1,2
	TPSS/SSS_sync_inter for FR1 HST

	No DRX
	 Max(600ms, 6  Max(MGRP, SMTC period))  CSSFinter

	DRX cycle ≤ 320ms
	Max(600ms, Ceil(6  M2 Note 3)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter

	DRX cycle > 320ms 
	6  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



· Option 5 (ZTE):
	Condition NOTE1,2
	TPSS/SSS_sync_inter

	No DRX
	 Max(600ms, N Note 4  Max(MGRP, SMTC period))  CSSFinter

	DRX cycle ≤ 320ms
	Max(600ms, Ceil(N Note 4 M2 Note 3)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter

	DRX cycle > 320ms 
	N Note 4  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:	When highSpeedMeasFlag-r16 is not configured, M2 = 1.5; When highSpeedMeasFlag-r16 is configured, M2 = 1.5 if SMTC periodicity > 40 ms;,otherwise M2=1.
NOTE 4:	When highSpeedMeasFlag-r16 is not configured, N = 8; otherwise N = 5.



· Recommended WF
· In last meeting, we have agreement on measurement delay requirements. Considering that PSS/SSS detection has similar situation as that in measurement, companies are suggested to check whether following suggestion (option 2, same as the agreed measurement delay requirements) can be acceptable: 
	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




	Issue 2-2-1: PSS/SSS detection time requirement for inter-frequency measurement with MG in connected state for HST

	Company
	Comments

	Huawei
	Option 3

	QC
	We can support recommended WF.

	Ericsson
	We can support recommended WF.

	Apple
	Support the recommended WF.

	CATT
	For the Recommended WF, we agree with first 3 rows. But for the DRX cycle>320ms,  N4 = 4 x M2, we cannot agree it. If M2=1, N4=4, it is even better than intra-frequency measurement which is not aligned the general rule for intra-frequency and inter-frequency measurement. 

	MediaTek
	We can support recommended WF.

	Nokia
	We can compromise and support the recommended WF.

	ZTE
	We can support recommended WF.

	CMCC
	We are OK with the recommended WF

	vivo
	Support option 3 but can compromise to the recommended WF.



CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2120289
(Revised from R4-2118335)
(Ericsson)
	Company A

	
	Company B

	
	

	R4-2120290
(Revised from R4-2119102)
(Nokia, Nokia Shanghai Bell)
	Company A

	
	Company B

	
	

	R4-2120291
(Revised from R4-2118801)
(Huawei, Hisilicon)
	Company A

	
	Company B

	
	





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

	R4-2117361
	CATT
	Proposal 1: L1-SINR measurement is applicable for HST.
Proposal 2: Current L1-SINR measurement requirement can be reused in HST.

	R4-2118034
	Intel Corporation
	Proposal 1: RAN4 confirms that the L1-SINR measurements and reporting are applicable to HST in FR1.
Proposal 2: Introduce a 4dB upper bound for L1-SINR measurement accuracy side conditions; but it is only for CSI-RS based L1-SINR measurements and reporting.
Proposal 3: Do not introduce the cap in evaluation period in the spec of RAN4 for Scell link recovery.

	R4-2118103
	MediaTek Inc.
	Proposal 1: For R16/R17 HST, L1-SINR measurement is not applicable for HST.
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: If L1-SINR measurement is applicable to 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.


	R4-2118253
	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 deployments.
Observation 4 According to TRS pattern specified in RAN1 specs, the frequency track ability of TRS is +/-1750Hz for SCS15kHz, and +/-3500Hz for SCS30kHz. 
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  For L1-SINR measurements requirements in HST scenario, the considered max doppler jump should not beyond TRS tracking ability, at least for UE that supports tracking only 1 TCI state. 
Proposal 4  L1-RSRP measurement requirements are not impacted by the Doppler tracking ability.
Proposal 5  Remove the evaluation assumptions on propagation condition or revise it to Table B3.3-1 in TS 38.101-4.
Observation 5  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.


	R4-2118337
	Ericsson
	Proposal 1: We’re not leaning towards that the L1-SINR configuration should be avoided in HST scenario from a specification standpoint, but an invalid case doesn’t need to be enhanced in particular, even simulation results show necessity of upper boundary. 
Proposal 2: Reuse Rel-16 L1-SINR measurement requirements, including the measurement accuracy and sample number for HST; 1.5x relaxation factor is removed when TCSI-RS <= 40ms, and 1.5x relaxation factor is kept when TCSI-RS > 40ms, if it’s agreed to add note for HST.
Proposal 3: The upper bound of the side condition Ês/Iot for CSI-RS CMR can be 5 dB, if it’s agreed to add note for HST.


	R4-2118359
	OPPO
	Proposal 1: Do not see much benefit to introduce L1-SINR measurement requirement for HST.
Proposal 2: If L1-SINR measurement is applicable to HST, we prefer legacy L1-SINR accuracy requirements can be reused for high speed train scenario.
Proposal 3: The link recovery requirements for R17 FR1 HST can follow the assumption of non-HST case, where the same limitation of non-HST scenarios should apply.
Proposal 4: CSSF depends on network and no need to have the limitation on the number of Scell (s) in the spec.
Proposal 5: The highSpeedMeasFlag-r16 can be reused for the indication of application of enhanced RRM requirements for HST CA.
Proposal 6: FFS release independent issues before the features discussed in R17 FR1 HST becomes stable.


	R4-2119107
	Nokia, Nokia Shanghai Bell
	Proposal 1: Rel-16 L1-SINR accuracy requirements for CSI-RS based CMR are applicable to FR1 HST. 


	R4-2117622
	Qualcomm, Inc.
		Proposal 1: RAN4 to define the enhancement for inter-frequency measurement in idle mode.
Observation 1: When UE is operating in NR, it is preferred to find NR inter-frequency cells earlier than LTE cells since handover to NR cells is more preferred than handover to LTE cells.
Proposal 2: The principle of ordering measurement period lengths in neighboring cell search/measurement requirements (from short to long):
1.	Intra-frequency measurement
2.	Inter-frequency measurement
3.	Inter-RAT measurement
Proposal 3: Set HST idle mode inter-frequency measurement requirement as Table 2-2.
	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
	2.56 x M2 (8 x M2)
	0.32 x M3 (1 x M3)
	0.96 x M4 (3 x M4)

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

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

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

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


Table 2‑2 Idle mode inter-frequency measurement requirement for HST
	Condition NOTE1,2
	TPSS/SSS_sync_inter

	No DRX
	 Max(600ms, 6  Max(MGRP, SMTC period))  CSSFinter

	DRX cycle ≤ 320ms
	Max(600ms, Ceil(6*M2 Note 3)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter

	DRX cycle > 320ms 
	6  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 4: Set HST connected mode inter-frequency measurement requirement as Table 2-3,4.
Proposal 5: NSCC_SSB for non-HST and HST should be consistent. Correction can be applied to R15, or R17 if legacy UE behavior is a concern.
Proposal 6: Reusing highSpeedMeasFlag-r16 for Scell measurement is feasible. Inter-frequency measurement enhancement signaling needs to be discussed separately.
Proposal 7: Clarification of use case in which RSRP can’t reflect SINR is needed before imposing L1-SINR measurement requirement on HST. If we need the requirement, SNR upper bound should follow R16 SS-SINR.




	R4-2117362
	CATT
	[bookmark: OLE_LINK2][bookmark: OLE_LINK1]Proposal 1: For Scell link recovery and CSSF, keep the agreement as last meeting. It depends on network. No need to add additional note to limit 5sec.
Proposal 2: The highSpeedMeasFlag-r16 can be reused for the indication of application of enhanced RRM requirements for HST CA. For inter-frequency measurement, it can be indicated by NW for whether inter-frequency layers need to be measured or not by using new signaling. It is not necessary to use different indication to separate idle mode and connected mode.


	R4-2117463
	Apple
	Proposal 1: more justification is needed to allow performance degradation when total evaluation period is longer than 5 secs.
Proposal 2: following existing HST signalling design in LTE, a specific indication can be used to indicate the application of enhanced CA requirements.
Proposal 3: for flexibility, separate indicators can be used to indicate the application of enhanced measurement requirement for intra-frequency and inter-frequency layers.
Proposal 4: for idle state, NW is allowed to indicate which inter-frequency layers need to be measured more often, for which enhanced inter-frequency measurement requirements shall apply.
Proposal 5: for connected state, NW is allowed to indicate which inter-frequency layers need to be measured more often, for which enhanced inter-frequency measurement requirements shall apply.


	R4-2117699
	CMCC
	Proposal 1: L1-SINR measurement is applicable to HST.
Proposal 2: legacy L1-SINR requirements can be reused for high speed train scenario, and whether to specify the upper bound of side condition for L1-SINR measurement can be further discussed.
Proposal 3: For Scell link recovery for HST, it is not necessary to say that performance degradation may occur when total evaluation period is longer than 5 secs in HST.
Proposal 4: for CSSF, it is not necessary to say that performance degradation may occur when total evaluation period is longer than 5 secs in HST.

Observation 1: according to TS38.331, legacy network assistant signalling highSpeedMeasFlag-r16 is transmitted in RRC Ies ServingCellConfigCommon, which means that highSpeedMeasFlag-r16 is signaled per cell, and already cover the scenario of Scell.
Observation 2: According to this IE description in TS38.331, highSpeedMeasFlag-r16 is used to indicate UE to apply enhanced RRM requirements to support high speed up to 500 km/h as specified in TS 38.133, which can be seen that this IE is more like a general indication of high speed train condition for RRM enhancement.
Observation 3: if the function of this new network signalling for CA is already covered by the existing IE highSpeedMeasFlag-r16, it will result in confusing to introduce the new one.
Proposal 5: The highSpeedMeasFlag-r16 can be reused for the indication of application of enhanced RRM requirements for HST CA.

Proposal 6: it is proposed to introduce UE capability to indicate whether the enhanced requirements for HST CA are supported or not.
Proposal 7: it is proposed to introduce a new network signalling to indicate UE whether to perform inter-frequency measurement enhancement, and the signalling is a cell-level signalling.
Proposal 8: it is proposed to send LS to RAN2 to inform the network signalling and UE capabilities for HST measurement enhancement. And the draft LS is provided in the Annex part.   
Proposal 9: it is proposed that Rel-17 FR1 HST RRM enhancement is release independent from Rel-15.


	R4-2118104
	MediaTek Inc.
	Observation 1: For link recovery for SCell and CSSF in HST, the measurement period will increase if the number of the bands/SCells is large.
Proposal 1: For Scell link recovery in R17 FR1 HST, performance degradation may occur when total evaluation period is longer than [5] secs. The value for 5 can be further studied.
Proposal 2: For HST CA, to introduce a new signaling for the indication of application of enhanced CA requirements.
Proposal 3: For inter-frequency measurement, to introduce a new signaling for the for the indication of application of enhanced requirements.


	R4-2118338
	Ericsson
	Observation 1: Vaguely noting the measuring period’s border is ambiguous unless the boundary can be specified clearly. In practice performance degradation may occur in any network arrangement, which may be managed with kind of flexibility, but the specification does not and cannot cover all possible corner cases.
Proposal 1: We don’t see the need to add note ‘Performance degradation may occur when total evaluation period is longer than 5 secs in HST’.
Proposal 2: Support Option1. The IE ServingCellConfigCommon is used to configure cell specific parameters when configuring a UE with a Scells.
Proposal 3: Support Option1, but we’re open to discuss the benefit of extra signaling for inter-frequency measurement.
Proposal 4: If no extra new signaling is requested and reusing existing RRC signaling, we’re fine with option 1: NW shall indicate which inter-frequency layers need to be measured more often.. 

Proposal 5: Support Option 2, no need to indicate which inter-frequency layers need to be measured more often.


	R4-2118360
	OPPO
	Proposal 1: Open to introduce clarification of performance degradation for the case ISD is smaller than 700 m and the velocity equal to 500km/h.
Proposal 2: The highSpeedMeasFlag-r16 can be reused for the indication of application of enhanced RRM requirements for HST CA.
Proposal 3: Hold release independent issues before the features discussed in R17 FR1 HST becomes stable.


	R4-2118802
	Huawei, Hisilicon
	Proposal 1: The necessity of configuration of L1-SINR report is not clear. If RAN4 is agreed to introduce L1-SINR in R17 HST FR1, the upper bound of the side condition can be 5dB.
Proposal 2: For HST CA, highSpeedMeasFlag-r16 can be reused for the indication of application of enhanced CA requirements.
Proposal 3: For both idle mode and connected mode, network can indicate whether enhanced measurement is applied on inter-frequency layer. 
· The indication is per inter-frequency layer configuration.
· Leave the indication IE to RAN2 to decide.
Proposal 4: Whether release independent is supported or not shall consider both RRM requirements and demodulation requirements.


	R4-2119298
	vivo
	Proposal 1  No need to consider the performance degradation when evaluation period is larger than 5s.
Proposal 2  The ‘highSpeedMeasFlag-r16’ can be reused for the indication of application of enhanced CA requirements and enhanced Inter-frequency measurements, and whether enhanced requirements are supported by UE is differentiated by UE capability.
Proposal 3  NW shall indicate for which inter-frequency layers the enhanced inter-frequency measurement requirements shall apply for the idle/inactive state measurements.
Proposal 4  For connected mode, prefer not to indicate which inter-frequency layers need to be measured more often in HST scenario.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 3-1: L1-SINR
Issue 3-1-1: whether L1-SINR measurement is applicable to HST
· Proposals
· Option 1 (CATT, Intel, CMCC, vivo): L1-SINR measurements and reporting are applicable to HST in FR1 
· Option 1a (Nokia): Rel-16 L1-SINR accuracy requirements for CSI-RS based CMR are applicable to FR1 HST.
· Option 2 (QC, HW): RAN4 needs to confirm whether L1-SINR measurement is applicable for HST or not. 
· Option 3 (MTK): L1-SINR measurement is not applicable for HST
· Option 4 (OPPO): Do not see much benefit to introduce L1-SINR measurement requirement for HST
· Recommended WF
· More discussion is needed

	Issue 3-1-1: whether L1-SINR measurement is applicable to HST

	Company
	Comments

	CMCC
	In our view, the configuration of L1-SINR measurement is up to network configuration, we do not see any problem to perform L1-SINR in HST scenario (including CMR only case, and CMR+IMR case). And we cannot agree to say that L1-SINR measurement is not applicable to HST.
As for the benefit, L1-SINR is used for beam management. Even in HST scenario, beam management is necessary. And L1-SINR can reflect the interference, which is better compared with L1-RSRP.
As for the upper bound of the requirements, we are open to have further discussion.

	CATT
	We support option 1 and 1a. In multi-beam scenario, L1-SINR can reflect to actual beam quality with interference in multi-beam scenarios. It can be also applied in HST scenarios.

	QC
	 We would like to see proponents of option 1 addressing our question on use cases: in HST deployment, due to deterministic UE trajectory and linear deployment of RRHs, we don’t see in any cases that L1-RSRP and L1-SINR can show different results when comparing signal quality between beams. An example of L1-SINR and L1-RSRP show different result in HST scenario will be helpful to clarify the use cases.

	Ericsson
	Support option 2.  If no valid use case, option 3 and option 4 shall be reasonable. It doesn’t preclude or prevention of L1-SINR configuration by NW. but whether L1-SINR can reflect unique effect compared with L1-RSRP or SS-SINR is the essentiality of the issue. If no, we can just keep as it is. 

	Huawei
	If it is justified L1-SINR is applicable to HST, we are also fine.

	Nokia
	Options 1 and 1a. Option 1a makes reference to the CSI-RS based CMR and no dedicated IMR configured case in which performance degrades under HST scenarios. Further, the agreed simulation assumptions refer to this case only. 
In response to QC’s question on use cases, one main use is beam switching. L1-SINR provides better beam quality estimates than L1-RSRP in the presence of interference. One can argue that interference can be eliminated in HST scenarios if they are properly deployed. Under imperfect operating environment, however, L1-SINR is a useful measure to prevent too early or late beam switching, and ping-pong effects.  

	OPPO
	The necessity of beam management for FR1 HST should be clarified. IF it was justified, we are fine.

	QC
	Question to Nokia: what type of interference can impact only one or a specific set of beams instead of all the beams, when the Rx is omni-directional and train is on a fixed route?

	vivo
	Support option 1. We think L1-SINR is still needed for HST scenario, and it would impact the beam management. 
Based on comments from QC in issue 3-1-2, we think different doppler spread due to different RRH will lead to different interference level. 

	ZTE
	Support Option 2. Whether L1-SINR can provide better beam management than L1-RSRP in HST scenario should be determined firstly.

	MediaTek
	Support option 2 and 3. 
To our understanding, the L1-RSRP measurement can be used to identify whether the beam is good enough or not. We do not see the needs to introduce the L1-SINR in HST. 

	Nokia2
	In response to QC’s last question, our system simulations in R4-1912480 assume that there is interference presence in HST. Downlink beam refinement can take place after handover. The source interferer is the neighbouring cell. As mentioned, this could be eliminated with proper deployment, but we do not rule out such a case. Fast fading is also causing problems.    

	QC
	To Nokia and Vivo: we are not saying that there is no interference, but L1-SINR for beam management is useful only when the interference hit each beam/TCI state differently. But the neighboring cell interference should have the same impact on different beams/TCI states equally because FR1 Rx is omni directional. For Vivo’s comment, in HST model, signal from each RRH is single path, how can we have “different doppler spread due to different RRH”? Doppler spread appears when UE receive SFN signal from different RRH, then how do we get “different Doppler spread”?

	vivo
	[To QC]
Since we are discussing SINR measurement we need to consider both RS and the interference.
Therefore, from UE perspective, the interference can be from an RRH different from the RRH transmitting RS. There is doppler offset between the RS and interference. Such offset can be ‘spread’ if more than one interference RRHs are considered.
Since in the L1-SINR measurement, UE would need to perform frequency tracking to different RRHs in different RSs, then the observed interference from the same set of RRHs would be different. Hence L1-SINR measurement is needed.
Hope above clarifies.


Issue 3-1-2: If L1-SINR measurement is applicable to HST, whether it is necessary to specify upper bound of side condition for L1-SINR measurement
· Proposals
· Option 1 (CATT, CMCC, OPPO, vivo): Current L1-SINR measurement requirement can be reused in HST
· Option 1a (vivo): For L1-SINR measurements requirements in HST scenario, the considered max doppler jump should not beyond TRS tracking ability, at least for UE that supports tracking only 1 TCI state.
· Option 2 (QC, HW, MTK, Ericsson): If RAN4 is agreed to introduce L1-SINR in R17 HST FR1, the upper bound of the side condition can be 5dB.
· Option 2a (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 2b (Ericsson): The upper bound of the side condition Ês/Iot for CSI-RS CMR can be 5 dB
· Option 3 (Intel): Introduce a 4dB upper bound for L1-SINR measurement accuracy side conditions; but it is only for CSI-RS based L1-SINR measurements and reporting
· Recommended WF
· More discussion is needed

	Issue 3-1-2: If L1-SINR measurement is applicable to HST, whether it is necessary to specify upper bound of side condition for L1-SINR measurement

	Company
	Comments

	CMCC
	For the measurement accuracy requirements, after further check on the impact from Doppler frequency offset, we are OK to have the upper bound of the side condition, which could be 5dB, similar as that for SS-SINR.

	QC
	Note that L1-SINR measures interference which might be from neighboring cells and the measurement is with large Doppler shift. Proponent of option 1 needs to justify why interference measurement accuracy is expected to be the same as legacy non-highspeed cases.

	Ericsson
	Support Option2 and Option2b. Regarding Option 2a we don’t see the necessity of IMR enhancement, but it depends on conclusion or further clarification in Issue 3-1-1.

	Huawei
	Support option 2. 

	Nokia
	Option 1 
Using the agreed simulation assumptions of the last meeting, our simulation results show that the existing L1-SINR accuracy requirements with CSI-RS based CMR and no dedicated IMR can be reused if Doppler shift is compensated using TRS as depicted in the figure below which can be found in our contribution (R4-2119107). 
Note, the simulation results are raw data with no additional implementation margins included. The SNR region that is of interest is SNR ≥ -3 dB. Within this region, the L1-SINR accuracy is within the average L1-SINR accuracy (without additional implementation margins) of the Rel-16 eMIMO.
[image: ]
Figure 1: L1-SINR accuracy vs SNR with Doppler shift compensation using TRS
For network vendors to understand, could the proponents of Options 2, 2a, 2b, and 3 explain why it is not feasible for UE to compensate for the Doppler shift in the case of L1 beam management as reference signals are transmitted by network?  

	Intel
	We are OK to compromise to 5dB upper bound. But whether it should be also applied to SSB based measurements needs further discussion.

	vivo
	Option 1. Since the freq tracking of the serving cell is still OK, we see the interference with a large doppler would still project energy on the serving cell data reception. 

	MediaTek
	Fine with Option 2. To our understanding, UE is not required to perform the frequency compensation for L1-SINR measurement even though UE is capable of frequency compensation.



Sub-topic 3-2: Scell link recovery
	Background: agreements in last meeting (R4-2115439)
· Agreements:
· For Scell link recovery for HST:
· There is no limitation on the number of band(s)in the spec, it depends on network
· UE capability of maxNumberSCellBFR-r16 introduced in Rel-16 can be reused
· The requirements of Scell link recovery for non-HST can be applied for HST
· the requirements of Scell link recovery for non-HST include BFD, CBD, beam failure recovery in Scell
· FFS: Performance degradation may occur when total evaluation period is longer than 5 secs in HST



Issue 3-2-1: for Scell link recovery, whether it is necessary to introduce additional limitation of 5second, i.e. “Performance degradation may occur when total evaluation period is longer than 5 secs in HST”
· Proposals
· Option 1 (Intel, CATT, Apple, CMCC, Ericsson, vivo): no need
· Option 2 (MTK): performance degradation may occur when total evaluation period is longer than [5] secs. The value for 5 can be further studied
· Recommended WF
· Companies are suggested to check whether following suggestion is agreeable:
· No need to introduce the cap in evaluation period 


	Issue 3-2-1: for Scell link recovery, whether it is necessary to introduce additional limitation of 5second, i.e. “Performance degradation may occur when total evaluation period is longer than 5 secs in HST”

	Company
	Comments

	CMCC
	Option 1. We do not see the necessity to have the cap. The target velocity of the WID is 500 km/h, but the actual velocity of the train could be lower in practice. And the ISD of 700meters is a value selected to reflect the deployment, but the practical deployment could be longer or shorter than 700meters due to the geography. Both the velocity and ISD cannot be fixed for the practical case, it is not a good way to say during a certain period that performance degradation may occur.

	CATT
	We support option 1. We still think it is not necessary to introduce such additional limitation. Leave it to network in deployment.

	QC
	Support recommended WF


	Apple
	Support the recommended WF.

	Ericsson
	Support the recommended WF.

	Huawei
	Agree with the recommended WF

	Nokia
	We are Ok with the WF.

	OPPO
	Ok with the WF.

	Intel
	Our position is option 1. We are ok with the recommended WF.

	vivo
	OK with the WF.

	ZTE
	Fine with the recommended WF.

	MediaTek
	To us, to have this agreement can protect UE to avoid link failure if the setting of SMTC/DRX/nrof SCell is error configured. If the RAN4’s majority view is no need to introduce the cap in evaluation period, we can compromise to option 1.



Sub-topic 3-3: CSSF
	Background: agreements in last meeting (R4-2115439)
· Agreements
· For CSSF, it depends on network. There is no need to have the limitation on the number of Scell (s) in the spec
· FFS: Performance degradation may occur when total evaluation period is longer than 5 secs in HST



Issue 3-3-1: for CSSF, whether it is necessary to introduce additional limitation of 5second, i.e. “Performance degradation may occur when total evaluation period is longer than 5 secs in HST”
· Proposals
· Option 1(CATT, Apple, CMCC, Ericsson, vivo): no need
· Option 2 (MTK): performance degradation may occur when total evaluation period is longer than [5] secs. The value for 5 can be further studied
· Recommended WF
· Companies are suggested to check whether following suggestion is agreeable:
· 	No need to introduce the cap in evaluation period

	Issue 3-3-1: for CSSF, whether it is necessary to introduce additional limitation of 5second, i.e. “Performance degradation may occur when total evaluation period is longer than 5 secs in HST

	Company
	Comments

	CMCC
	Option 1. Same comment as for Issue 3-2-1.

	CATT
	We support option 1. We still think it is not necessary to introduce such additional limitation. Leave it to network in deployment. 

	QC
	Support recommended WF


	Apple
	Support the recommended WF.

	Huawei
	Agree with the recommended WF

	Nokia
	We are Ok with the WF.

	OPPO
	Ok with the WF.

	vivo
	OK with the WF.

	MediaTek
	To us, to have this agreement can protect UE to avoid link failure if the setting of SMTC/DRX/nrof SCell is error configured. If the RAN4’s majority view is no need to introduce the cap in evaluation period, we can compromise to option 1.



3
Sub-topic 3-4: signalling

Issue 3-4-1: for idle state, if the answer to Issue 2-1-2 is Yes (NHST_inter-f carrier * THST_interf + NnonHST_inter-f carrier * TnonHST_interf), whether NW shall indicate UE for which inter-frequency carrier, the enhanced inter-frequency measurement requirements shall apply
· Proposals
· Option 1 (Apple, CMCC, Ericsson, HW): Yes 
· Recommended WF
· Pending on the conclusion of Issue 2-1-2. More discussion is needed



	Issue 3-4-1: for idle state, if the answer to Issue 2-1-2 is Yes (NHST_inter-f carrier * THST_interf + NnonHST_inter-f carrier * TnonHST_interf), whether NW shall indicate UE for which inter-frequency carrier, the enhanced inter-frequency measurement requirements shall be applied

	Company
	Comments

	CMCC
	Option 1.


	CATT
	We can support option 1 to add additional NW signalling to indicate whether inter-frequency measurement is supported or not. In idle mode, the measurement time is long. But we think it's not necessary to use separate signalling for idle and connected mode.

	QC
	Support option 1

	Apple
	Support the recommended WF.

	Ericsson
	Ok with Recommended WF, but no NEW signalling. It may rely on implicit NW configurations e.g. SIB3~SIB5. If the agreement on new signalling, we suggest to keep it open or bring a new issue.

	Huawei
	If the answer to issue 2-1-2 is yes, support option 1.

	OPPO
	If the answer to issue 2-1-2 is yes, support option 1.

	vivo
	Support option 1.

	MediaTek
	Support the recommended WF.




Issue 3-4-2: for connected state, whether NW shall indicate UE for which inter-frequency carrier, the enhanced inter-frequency measurement requirements shall be applied
· Proposals
· Option 1 (Apple): for connected state, NW can indicate for which enhanced inter-frequency measurement requirements shall apply 
· Option 2 (Ericsson, vivo): No
· Recommended WF
· More discussion is needed

	Issue 3-4-2: for connected state, whether NW shall indicate UE for which inter-frequency carrier, the enhanced inter-frequency measurement requirements shall be applied

	Company
	Comments

	CMCC
	Option 2. Firstly, we would like to recall the discussion on inter-RAT measurement enhancement in Rel-16 HST. RAN4 only agreed to introduce indication to indicate which inter-RAT carrier to apply the enhanced requirements in idle mode. For connected mode, we do not have such per-carrier indication for inter-RAT case. From our point of view, the same logic can be reused for inter-frequency case.
As for why we have different conclusion between idle mode and connected mode, in our view, the situation in Connected mode are different from that in idle mode. In idle mode, the frequency carriers to be measured are signaled in SIB, which is cell-specific. That is why we support to have per-carrier indication in idle mode. But for connected mode, the configuration of carriers to be measured are UE-specific and network have information on the UE velocity. We do not see the necessity to further indicate which carrier in connected mode need to apply the enhanced requirements.

	CATT
	We support to add a new ignaling to indicate for inter-frequency measurement. But not separate signaling for idle mode and connected mode.

	QC
	We agree with CMCC’s comments. 

	Apple
	Prefer option 1. We think this is similar with Issue 3-4-1. From NW configuration perspective, we agree with CMCC that UE in connected mode can be configured via UE specific RRC. However, in our understanding, whether to apply enhanced inter-frequency measurement depends on NW deployment. Since most companies support option 1 in Issue 3-4-1, we assume operators agree that there is potential need to deploy some HST specific layers along the railway together with other public layers. It is also beneficial to differentiate these two types of layers for UE in connected mode.

	Ericsson
	We observe few benefits from it. The difference between idle mode and connected mode is there is not neighbor cell list by SIB provided by NW in connected mode, i.e. NW can control the candidate cells by measurement configuration in connected mode for each UE. That’s the reason we support Option 2 because we think existing scheme is available. 
But maybe it is not the only interpretation of ’indicate’ because any NW flexibility within existing mechanism isn’t precluded e.g. the comments by Apple is achievable in existing mechanism and no new ignaling is needed.

	vivo
	Option 2.

	MediaTek
	We share the same view as CMCC.



Issue 3-4-3: for HST CA, whether highSpeedMeasFlag-r16 can be reused for the indication of application of enhanced CA requirements
· Proposals
· Option 1 (QC, OPPO, CATT, CMCC, Ericsson, OPPO, HW, vivo): The highSpeedMeasFlag-r16 can be reused for the indication of application of enhanced RRM requirements for HST CA. 
· Option 2 (Apple, MTK): introduce a new signalling for the indication of application of enhanced CA requirements
· Recommended WF
· More discussion is needed

	Issue 3-4-3: for HST CA, whether highSpeedMeasFlag-r16 can be reused for the indication of application of enhanced CA requirements

	Company
	Comments

	CMCC
	From technical point of view, for CA enhancement, whether to reuse highSpeedMeasFlag-r16 or to introduce new network ignaling, both are OK for us. Our main concern on introducing new network ignaling for CA is that the highSpeedMeasFlag-r16 is already cover the CA case from RAN2 point of view, introducing new signaling which have similar function as highSpeedMeasFlag-r16 may introduce confusion, i.e. if there is no difference between the new ignaling and existing ignaling, it is confusing to introduce the new network indication. We would like to hear views from companies on this issue.
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	CATT
	We support to add a new ignaling to indicate for inter-frequency measurement.

	QC
	Support option 1

	Apple
	We are also fine with option 1. But we slightly prefer option 2. It is not preferred to use a flag introduced in earlier release to control the feature introduced in later release. To CMCC, we have same understanding that ServingCellConfigCommon is also used for Scell. However, parameters in this IE can be differently configured for different serving cells. In LTE, we have separate flags to enable/disable features from different release. We just feel straightforward to use existing methodology, unless critical issue identified.
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Maybe option 1 is also feasible. Perhaps we can leave it to RAN2.

	Huawei
	Currently Option 1 doesn’t well capture our idea. Our thinking is that if highSpeedMeasFlag-r16 is reused in R17, some correction/clarification shall be made for highSpeedMeasFlag-r16 in R16 spec. 
Without such correction/clarification, we support Option 2.

In R16 when configuring a UE with Scell, highSpeedMeasFlag-r16 is indicated for UE, this is a kind of overdesign, as in R16 only single carrier is supported. This can be regarded as a mistake in R16 high speed signaling. Moreover in LTE R16, there are separate flag is indicated for Scell. We suggest to follow the LTE principle.
We think the mistake in R16 shall be corrected, and there are two alternatives:
Alt1: Correct the description of HighSpeedConfig-r16 in R16 version:  add a restriction that the flag only applies on Pcell. Create a new flag HighSpeedConfig-r17 in R17 version which is applied on Scell(s.
Alt 2: Correct the description of HighSpeedConfig-r16 in R16 version:  add a restriction that the flag only applies on Pcell.  Reuse the existing IE HighSpeedConfig-r16 in R17 version. 
RAN4 can send an LS to RAN2 and inform them the issue. How to resolve the issue is left to RAN2.

	Nokia
	Option 1 is preferred because no technical issues arise. But, we are open to discuss.

	OPPO
	Huawei‘s comments make sense to us. Even for option 1, some correction/clarification shall be made for highSpeedMeasFlag-r16 in R16 spec. We can support either Alt1 or Alt2.

	vivo
	Option 1.
One question to Huawei. For R16 network, is it possible not to configure HighSpeedConfig-r16 in SCell servingcellCommon? 
Moreover, since no requirements has been enhanced for CA in R16, our understanding is that eventually such signaling is providing redundant but correct information.



Issue 3-4-4: for inter-frequency measurement, whether highSpeedMeasFlag-r16 can be reused for the indication of application of enhanced requirements
· Proposals
· Option 1 (QC, OPPO): Inter-frequency measurement enhancement signalling needs to be discussed separately
· Option 2 (MTK, CMCC): introduce a new network signalling to indicate the application of the enhanced requirements for inter-frequency
· Option 2a (CMCC): introduce a new network signalling to indicate the application of the enhanced requirements for inter-frequency, and the signalling is a cell-level signalling
· Option 2b (HW): network can indicate whether enhanced measurement is applied, the indication is per inter-frequency layer configuration
· Option 2c (CATT): For inter-frequency measurement, it can be indicated by NW for whether inter-frequency layers need to be measured or not by using new signaling.
· Option 3 (Apple): for flexibility, separate indicators can be used to indicate the application of enhanced measurement requirement for intra-frequency and inter-frequency layers
· Option 4 (Ericsson, vivo): highSpeedMeasFlag-r16 can be reused
· Recommended WF
· More discussion is needed

	Issue 3-4-4: for inter-frequency measurement, whether highSpeedMeasFlag-r16 can be reused for the indication of application of enhanced requirements

	Company
	Comments

	CMCC
	For inter-frequency measurement, we are OK to introduce new signaling to indicate UE to apply the enhanced inter-frequency measurement requirements. Considering both idle mode and connected mode are considered, the signalling is suggested to be a cell-level signalling, similar as the intra-frequency case.

	CATT
	We support to add a new signalling to indicate for inter-frequency measurement. but not separate signaling for idle mode and connected mode. 

	QC?
	 We can support option 2a, and for option 2b, since we don’t have the same frequency layer distinguishment in inter-RAT connected mode measurement, we want to understand the motivation of introduce this in inter-frequency but not in inter-RAT.

	Apple
	Our proposal (categorized as option 3) is also aligned with option 1 and 2. Whether per-cell or per-layer configuration is needed depends on outcome of Issue 3-4-2.

	Ericsson
	We don’t see the strong reason signaling for enhanced measurement in CA shall be different from signaling for enhanced measurement for inter-frequency measurement. In a HST scenario, CA is enhanced if applicable implies all frequency layer shall be enhanced given that co-located RRH positions are same to CA and inter-frequency measurement.

	Huawei
	Option2b. If there are inter-f HST layer and non-HST layer in realistic high speed train deployment, the frequency specific indication is preferred. 

	OPPO
	Option 1/2/3 are similar. The details of such signaling for inter frequency measurement can be further discussed.

	vivo
	Option 4. Do not see the motivation of new signaling.

	MediaTek
	Prefer to introduce a new signaling for inter-frequency. FFS: per cell level or per frequency layer level.




Issue 3-4-5: for CA, whether to introduce UE capability to indicate whether the enhanced requirements for HST CA are supported or not
· Proposals
· Option 1 (CMCC, vivo): Yes
· Recommended WF
· More discussion is needed

	Issue 3-4-5: for CA, whether to introduce UE capability to indicate whether the enhanced requirements for HST CA are supported or not

	Company
	Comments

	CMCC
	Option 1.


	CATT
	We can support option 1.

	Apple
	Support option 1.

	Ericsson
	Ok with Option 1.

	Huawei
	Support option 1.

	OPPO
	Option 1.

	Intel
	We would like to raise the issue that if the capability signalling is introduced in R17. It is difficult for the requirements to be applied to early release UE-s, since no signaling can be introduced in the legacy releases.

	vivo
	Support option 1.

	CMCC
	Reply to Intel: in our understanding, introducing UE capability signalling does not mean that it cannot be release independent from earlier release. This issue can be solved by adopting early implementation, as we did in the release independent of Rel-16 NR HST.

	MediaTek
	Support Option 1.





Sub-topic 3-5: release independent 
Issue 3-5-1: release independent
· Proposals
· Option 1 (CMCC): Rel-17 NR HST RRM enhancement can be release independent from Rel-15
· Option 2 (OPPO, HW): FFS release independent issues before the features discussed in R17 FR1 HST becomes stable
· Recommended WF
· More discussion is needed

	Issue 3-5-1: release independent

	Company
	Comments

	CMCC
	High speed scenario is an important deployed scenario. And the improvement of UE experience is necessary. It is preferred that the Rel-17 FR1 HST RRM enhancement can be release independent from Rel-15. But we are also OK to have further discussion after the whole work in R17 FR1 HST is stable.

	CATT
	In previous meetings, our proposal is option 1. but we are also fine to leave it as FFS after all other requirements are more clear.

	Ericsson
	Ok with Option2.

	Huawei
	Support option 2.
Regarding the open issue of release independent, besides RRM session there is a parallel discussion in demodulation session. In demodulation, there are also some diverse options. Whether release independent is supported or not shall consider a complete feature including both RRM requirements and demodulation requirements. 


	OPPO
	Support option 2. We can come back to this issue after seeing the whole picture.

	CMCC
	Reply to Huawei: In this 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 demod. 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.



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#3-1: L1-SINR
	Issue 3-1-1: whether L1-SINR measurement is applicable to HST
Candidate options:
· Option 1 (CATT, Intel, CMCC, vivo, Nokia): L1-SINR measurements and reporting are applicable to HST in FR1 
· Option 1a (Nokia, CATT): Rel-16 L1-SINR accuracy requirements for CSI-RS based CMR are applicable to FR1 HST.
· Option 2 (QC, HW, Ericsson, OPPO, ZTE, MTK): RAN4 needs to confirm whether L1-SINR measurement is applicable for HST or not. 
· Option 3 (MTK): L1-SINR measurement is not applicable for HST
· Option 4 (OPPO): Do not see much benefit to introduce L1-SINR measurement requirement for HST
Recommendations for 2nd round:
According to moderator’s understanding, L1-SINR is introduced in RAN1, and there is no limitation on the usage of L1-SINR. It seems it is not RAN4 work to decide whether it is applicable to a certain scenario or not. From RAN4 point of view, the key issue is whether to specify requirements and how to specify the requirements when L1-SINR is applied in high speed scenario. Suggest not to further discuss this issue and focus on the discussion on whether to specify requirements and how to specify the requirements when L1-SINR is applied in high speed 
Issue 3-1-2: If L1-SINR measurement is applicable to HST, whether it is necessary to specify upper bound of side condition for L1-SINR measurement
Candidate options:
· Option 1 (CATT, CMCC, OPPO, vivo, Nokia): Current L1-SINR measurement requirement can be reused in HST
· Option 1a (vivo): For L1-SINR measurements requirements in HST scenario, the considered max doppler jump should not beyond TRS tracking ability, at least for UE that supports tracking only 1 TCI state.
· Option 2 (QC, HW, MTK, Ericsson, CMCC, Intel): If RAN4 is agreed to introduce L1-SINR in R17 HST FR1, the upper bound of the side condition can be 5dB.
· Option 2a (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 2b (Ericsson): The upper bound of the side condition Ês/Iot for CSI-RS CMR can be 5dB.
· Option 2c (Intel): 5dB upper bound for CSI-RS based L1-SINR measurements and reporting, FFS for SSB based L1-SINR
Recommendations for 2nd round:
It is suggested that the description of this issue is updated as how to specify the requirements when L1-SINR is applied in high speed. And companies can continue the  discussion.

	Sub-topic#3-2: Scell link recovery
	Issue 3-2-1: for Scell link recovery, whether it is necessary to introduce additional limitation of 5second, i.e. “Performance degradation may occur when total evaluation period is longer than 5 secs in HST”
12 companies provide comments, and all the companies are OK with the recommended WF.
Tentative agreements:
For Scell link recovery, no need to introduce the cap in evaluation period

Recommendations for 2nd round:
N/A

	Sub-topic#3-3: CSSF
	Issue 3-3-1: for CSSF, whether it is necessary to introduce additional limitation of 5second, i.e. “Performance degradation may occur when total evaluation period is longer than 5 secs in HST”
9 companies provide comments, and all the companies are OK with the recommended WF.
Tentative agreements:
For CSSF, no need to introduce the cap in evaluation period

Recommendations for 2nd round:
N/A

	Sub-topic#3-4: signalling
	Issue 3-4-1: for idle state, if the answer to Issue 2-1-2 is Yes (NHST_inter-f carrier * THST_interf + NnonHST_inter-f carrier * TnonHST_interf), whether NW shall indicate UE for which inter-frequency carrier, the enhanced inter-frequency measurement requirements shall apply
Candidate options:
· Option 1 (Apple, CMCC, Ericsson, HW, CATT, QC, Ericsson, OPPO, vivo, MTK): Yes 
· Option 1a (Ericsson): no NEW signalling. It may rely on implicit NW configurations e.g. SIB3~SIB5.

Recommendations for 2nd round:
Continue the discussion

Issue 3-4-2: for connected state, whether NW shall indicate UE for which inter-frequency carrier, the enhanced inter-frequency measurement requirements shall be applied
Candidate options:
· Option 1 (Apple, CATT): for connected state, NW can indicate for which enhanced inter-frequency measurement requirements shall apply 
· Option 2 (Ericsson, vivo, CMCC, QC, MTK): No

Recommendations for 2nd round:
Continue the discussion

Issue 3-4-3: for HST CA, whether highSpeedMeasFlag-r16 can be reused for the indication of application of enhanced CA requirements
Candidate options:
· Option 1 (QC, OPPO, CATT, CMCC, Ericsson, vivo, Nokia): The highSpeedMeasFlag-r16 can be reused for the indication of application of enhanced RRM requirements for HST CA. 
· Option 1a (HW, OPPO): if highSpeedMeasFlag-r16 is reused in R17, some correction/clarification shall be made for highSpeedMeasFlag-r16 in R16 spec
· Option 2 (Apple, MTK, HW): introduce a new signalling for the indication of application of enhanced CA requirements
Recommendations for 2nd round:
It is suggested for companies to further check whether following suggestion is acceptable
· Network assistance signalling is needed to indicate UE whether to apply the enhanced RRM requirements for CA. How to design the signaling is up to RAN2.

Issue 3-4-4: for inter-frequency measurement, whether highSpeedMeasFlag-r16 can be reused for the indication of application of enhanced requirements
Candidate options:
· Option 1 (QC, OPPO, Apple): Inter-frequency measurement enhancement signalling needs to be discussed separately
· Option 2 (MTK, CMCC, Apple, MTK): introduce a new network signalling to indicate the application of the enhanced requirements for inter-frequency
· Option 2a (CMCC, QC): introduce a new network signalling to indicate the application of the enhanced requirements for inter-frequency, and the signalling is a cell-level signalling
· Option 2b (HW): network can indicate whether enhanced measurement is applied, the indication is per inter-frequency layer configuration
· Option 2c (CATT): For inter-frequency measurement, it can be indicated by NW for whether inter-frequency layers need to be measured or not by using new signaling.
· Option 3 (Ericsson, vivo): highSpeedMeasFlag-r16 can be reused

Recommendations for 2nd round:
Companies share same view that network assistance signalling is needed to indicate UE whether to apply the enhanced RRM requirements for inter-frequency measurement, but have different views on following two questions.
· Q1: whether to reuse highSpeedMeasFlag-r16 for inter-frequency measurement, or to introduce new network signalling
· Q2: if new signalling is agreed, whether it is per cell level or per frequency layer level (pending on Issue 3-4-2)
Companies can further discuss above two questions in 2nd round.

Issue 3-4-5: for CA, whether to introduce UE capability to indicate whether the enhanced requirements for HST CA are supported or not
Tentative agreements:
· For CA, introduce UE capability to indicate whether the enhanced requirements for HST CA are supported or not


	Sub-topic#3-5: release independent
	Issue 3-5-1: release independent
Candidate options:
· Option 1 (CMCC): Rel-17 NR HST RRM enhancement can be release independent from Rel-15
· Option 2 (OPPO, HW, Ericsson, CATT): FFS release independent issues before the features discussed in R17 FR1 HST becomes stable

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)
Open issues 
Issue 3-1-2: how to specify the requirements when L1-SINR is applied in high speed scenario
· Candidate options:
· Option 1 (CATT, CMCC, OPPO, vivo, Nokia): Current L1-SINR measurement requirement can be reused in HST
· Option 1a (vivo): For L1-SINR measurements requirements in HST scenario, the considered max doppler jump should not beyond TRS tracking ability, at least for UE that supports tracking only 1 TCI state.
· Option 2 (QC, HW, MTK, Ericsson, CMCC, Intel): If RAN4 is agreed to introduce L1-SINR in R17 HST FR1, the upper bound of the side condition can be 5dB.
· Option 2a (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 2b (Ericsson): The upper bound of the side condition Ês/Iot for CSI-RS CMR can be 5dB.
· Option 2c (Intel): 5dB upper bound for CSI-RS based L1-SINR measurements and reporting, FFS for SSB based L1-SINR
· Recommended WF
· As mentioned in the summary after 1st round discussion, at least according to moderator’s understanding, L1-SINR is introduced in RAN1, and there is no limitation on the usage of L1-SINR. It seems it is not RAN4 work to decide whether it is applicable to a certain scenario or not. From RAN4 point of view, the key issue is whether to specify requirements and how to specify the requirements when L1-SINR is applied in high speed scenario.
· Companies are suggested to check whether following suggestion is acceptable
· Existing L1-SINR measurement requirements are reused for HST, and the upper bound of the side condition is 5dB

	Issue 3-1-2: how to specify the requirements when L1-SINR is applied in high speed scenario

	Company
	Comments

	Huawei
	Support the recommended WF.

	QC
	We can compromise to the recommended WF.

	Ericsson
	OK with recommended WF.

	MediaTek
	Support the recommended WF

	Nokia
	Option 1. 
What is the rationale behind the upper bound of 5 dB? As observed in our simulation results, there is no technical reason to set the upper bound.

	ZTE
	OK with recommended WF.

	Intel
	We could compromise to the recommended WF.

	CMCC
	OK with the recommended WF

	vivo
	Option 1.
Same view as Nokia. 




Issue 3-4-1: for idle state, if the answer to Issue 2-1-2 is Yes (NHST_inter-f carrier * THST_interf + NnonHST_inter-f carrier * TnonHST_interf), whether NW shall indicate UE for which inter-frequency carrier, the enhanced inter-frequency measurement requirements shall apply
· Candidate options:
· Option 1 (Apple, CMCC, Ericsson, HW, CATT, QC, Ericsson, OPPO, vivo, MTK): Yes 
· Option 1a (Ericsson): no NEW signalling. It may rely on implicit NW configurations e.g. SIB3~SIB5.
· Recommended WF
· Companies are suggested to check whether following suggestion is acceptable
· For Idle mode, introduce network flag per carrier to indicate UE whether the enhanced inter-frequency measurement requirements need to be applied to this carrier. How to design the signalling is up to RAN2.

	Issue 3-4-1: for idle state, if the answer to Issue 2-1-2 is Yes (NHST_inter-f carrier * THST_interf + NnonHST_inter-f carrier * TnonHST_interf), whether NW shall indicate UE for which inter-frequency carrier, the enhanced inter-frequency measurement requirements shall apply

	Company
	Comments

	Huawei
	Support option 1

	Ericsson 
	· Ok with Recommended WF


	Apple
	Follow GTW agreement.




Issue 3-4-2: for connected state, whether NW shall indicate UE for which inter-frequency carrier, the enhanced inter-frequency measurement requirements shall be applied
· Candidate options:
· Option 1 (Apple, CATT): for connected state, NW can indicate for which enhanced inter-frequency measurement requirements shall apply 
· Option 2 (Ericsson, vivo, CMCC, QC, MTK): No
· Recommended WF
· Companies are suggested to provide comments

	Issue 3-4-2: for connected state, whether NW shall indicate UE for which inter-frequency carrier, the enhanced inter-frequency measurement requirements shall be applied

	Company
	Comments

	Ericsson
	Support agreement in GTW meeting,  no indicate inter-frequency carriers.

	Apple
	follow GTW agreements.

	
	




Issue 3-4-3: for HST CA, whether highSpeedMeasFlag-r16 can be reused for the indication of application of enhanced CA requirements
· Candidate options:
· Option 1 (QC, OPPO, CATT, CMCC, Ericsson, vivo, Nokia): The highSpeedMeasFlag-r16 can be reused for the indication of application of enhanced RRM requirements for HST CA. 
· Option 1a (HW, OPPO): if highSpeedMeasFlag-r16 is reused in R17, some correction/clarification shall be made for highSpeedMeasFlag-r16 in R16 spec
· Option 2 (Apple, MTK, HW): introduce a new signalling for the indication of application of enhanced CA requirements
· Recommended WF
· Companies are suggested to check whether following suggestion is acceptable
· Network assistance signalling is needed to indicate UE whether to apply the enhanced RRM requirements for CA. How to design the signalling is up to RAN2

	Issue 3-4-3: for HST CA, whether highSpeedMeasFlag-r16 can be reused for the indication of application of enhanced CA requirements

	Company
	Comments

	Huawei
	Either Option 1a or Option 2 is ok.
In R16 when configuring a UE with Scell, highSpeedMeasFlag-r16 is indicated for UE, this is a kind of overdesign, as in R16 only single carrier is supported. This can be regarded as a mistake in R16 high speed signaling. Moreover in LTE R16, there are separate flag is indicated for Scell. We suggest to follow the LTE principle.
We think the mistake in R16 shall be corrected, and there are two alternatives:
Alt1: Correct the description of HighSpeedConfig-r16 in R16 version:  add a restriction that the flag only applies on Pcell. Create a new flag HighSpeedConfig-r17 in R17 version which is applied on Scell(s.
Alt 2: Correct the description of HighSpeedConfig-r16 in R16 version:  add a restriction that the flag only applies on Pcell.  Reuse the existing IE HighSpeedConfig-r16 in R17 version. 
RAN4 can send an LS to RAN2 and inform them the issue. How to resolve the issue is left to RAN2.

	Ericsson
	. Support agreement in GTW meeting

	Apple
	Follow agreement in GTW session. 

	Nokia
	We are fine to follow the guidance provided in the GTW session.




Issue 3-4-4: for inter-frequency measurement, whether highSpeedMeasFlag-r16 can be reused for the indication of application of enhanced requirements
· Q1: whether to reuse highSpeedMeasFlag-r16 for inter-frequency measurement, or to introduce new network signalling
· Candidate options:
· Option 1 (Ericsson, vivo): Yes, highSpeedMeasFlag-r16 can be reused for inter-frequency measurement
· Option 2 (MTK, CMCC, Apple, MTK, QC, HW, CATT): No, introduce a new network signalling to indicate the application of the enhanced requirements for inter-frequency
· Recommended WF
· Companies are suggested to provide comments

	Q1: whether to reuse highSpeedMeasFlag-r16 for inter-frequency measurement, or to introduce new network signalling

	Company
	Comments

	Huawei
	Option 2

	QC
	Option 2.

	Ericsson 
	It is relevant to Issue 3-4-3. And we understand the question is change to: if the signaling for CA enhancement can be used for inter-frequency measurement?
Regarding to Issue 3-4-1 ‘For Idle mode, introduce network flag per carrier to indicate UE whether the enhanced inter-frequency measurement requirements need to be applied to this carrier.’ And  Issue 3-4-2: ‘for connected state, all carriers are HST carriers,’ the signaling for CA enhancement can be used for inter-frequency measurement.

	Apple
	Support option 2.

	Nokia
	Prefer Option 2 but RAN4 can also leave the decision to RAN2.

	CMCC
	We are OK with option 2.

	vivo
	To make progress, we can compromise to option 2.



· Q2: if new signalling is agreed, whether it is per cell level or per frequency layer level (pending on Issue 3-4-2)
· Candidate options:
· Option 1 (CMCC, QC): the signalling is a cell-level signalling
· Option 2 (HW): the indication is per inter-frequency layer configuration
· Recommended WF
· Companies are suggested to provide comments

	Q2: if new signalling is agreed, whether it is per cell level or per frequency layer level (pending on Issue 3-4-2)

	Company
	Comments

	Huawei
	Can be the same as Issue 3-4-2.

	QC
	Follow GTW agreement on 3-4-2..

	Ericsson
	Option 1 Follow GTW agreement on 3-4-2.

	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

	R4-2117699
	CMCC
	Proposal 8: it is proposed to send LS to RAN2 to inform the network signalling and UE capabilities for HST measurement enhancement. And the draft LS is provided in the Annex part.   
[image: ]
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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 4-1: LS to RAN2
Issue 4-1-1: content of LS 
· Proposals
· Option 1 (CMCC): draft LS in R4-2117699, Annex

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

	Issue 4-1-1: content of LS

	Company
	Comments

	XXX
	….


	CATT
	For the LS to RAN2 for the signaling, it is better to conclude related open issues firstly.

	Ericsson
	Agree with CATT’s comment.

	Huawei
	Hope Moderator can take our comment on the clarification of highSpeedMeasFlag-r16 in R16 (in issue 3-4-3) into account as well.




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 LS
	Issue 4-1-1: content of LS 
Recommendations for 2nd round:
Update the LS based on the outcome of open issues, and companies are suggested to check the updated LS.




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)
LS comments collection
	LS
	Comments collection

	R4-2120286
(CMCC)
	Company A

	
	Company B

	
	


.

Topic #5: Draft CR work split
· For the enhancement for FR1 HST RRM, moderator suggests splitting the following draft CR work among companies. Companies please fill in your name if you want to contribute. 
	
	Responsibility

	Enhancement on intra-frequency without MG  (9.2.5.1&9.2.5.2), including activated SCells and deactivated SCells
	CMCC

	Enhancement on intra-frequency with MG  (9.2.6.2 &9.2.6.3), including activated SCells
	CATT

	Enhancement on cell reselection, inter-frequency measurement (4.2.2.4)
	Ericsson

	Enhancement on inter-frequency measurement with measurement gaps (9.3.4&9.3.5)
	Huawei

	Enhancement on inter-frequency measurement without measurement gaps (9.3.9.1 &9.3.9.2)
	Nokia, Nokia Shanghai Bell

	L1-RSRP  (9.5.4)
	Apple




Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on RRM for FR1 HST
	CMCC
	

	LS on signalling for RRM enhancement for FR1 HST
	CMCC
	To: RAN 2

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2117363
(CATT)
	Draft CR on RRM requirement for NR HST in FR1
	CATT

	Revised
	Based on the CR work split (Topic #5), revise to capture enhancement on intra-frequency with MG  (9.2.6.2 &9.2.6.3), including activated SCells

	R4-2117688
(CMCC)
	Draft CR on enhanced requirements for SCell measurement for Rel-17 FR1 HST requirements
	CMCC
	Revised 
	Based on the CR work split (Topic #5), revise to capture enhancement on intra-frequency without MG  (9.2.5.1&9.2.5.2), including activated SCells and deactivated SCells

	R4-2118799
(Huawei, Hisilicon)
	Draft CR on intra-frequency measurements for FR1 HST
	Huawei, Hisilicon
	Not Pursued
	

	R4-2118335
(Ericsson)
	CR On SCell HST RRM FR1
	Ericsson
	Revised
	Based on the CR work split (Topic #5), revise to capture enhancement on cell reselection, inter-frequency measurement (4.2.2.4)

	R4-2119102
(Nokia, Nokia Shanghai Bell)
	CR to TS 38.133: intra-frequency measurements without gaps for SCells and inter-frequency measurements with/without gaps for FR1 NR HST
	Nokia, Nokia Shanghai Bell
	Revised
	Based on the CR work split (Topic #5), revise to capture enhancement on inter-frequency measurement without measurement gaps (9.3.9.1 &9.3.9.2)

	R4-2117689
(CMCC)
	Draft CR on enhanced requirements for inter-frequency measurement for Rel-17 FR1 HST requirements
	CMCC
	Not Pursued 
	

	R4-2118801
(Huawei, Hisilicon)
	Draft CR on inter-frequency measurements for FR1 HST
	Huawei, Hisilicon
	Revised
	Based on the CR work split (Topic #5), revise to capture enhancement on inter-frequency measurement with measurement gaps (9.3.4&9.3.5)



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

	R4-2120285
	WF on RRM for FR1 HST
	CMCC
	Agreeable
	

	R4-2120286
	LS on signalling for RRM enhancement for FR1 HST
	CMCC
	Agreeable
	

	R4-2120287
	Draft CR on RRM requirement for NR HST in FR1
	CATT
	Agreeable
	

	R4-2120288
	Draft CR on enhanced requirements for SCell measurement for Rel-17 FR1 HST requirements
	CMCC
	Agreeable
	

	R4-2120289
	CR On SCell HST RRM FR1
	Ericsson
	Agreeable
	

	R4-2120290
	CR to TS 38.133: intra-frequency measurements without gaps for SCells and inter-frequency measurements with/without gaps for FR1 NR HST
	Nokia, Nokia Shanghai Bell
	Agreeable
	

	R4-2120291
	Draft CR on inter-frequency measurements for FR1 HST
	Huawei, Hisilicon
	Agreeable
	



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

	CATT
	Yanze Fu
	fuyanze@catt.cn

	Ericsson
	Ming Li
	Ming.l.li@ericsson.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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- ServingCellConfigCommon

The IE ServingCellConfigCommon is used to configure cell specific parameters of a UE's serving cell. The IE contains parameters which a UE would typically acquire from SSB,
MIB or SIBs when accessing the cell from IDLE.
additional cell group (SCG). It also provides it for SpCells (MCG and SCG) upon reconfiguration with sync.
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| highSpeedEnhancedMeasFlag

If the field is present, the UE shall apply the high speed (350 km/h) measurement enhancements as specified in TS
36.133 [16]. If highSpeedEnhMeasFlag? is present, the UE indicating measurementEnhancements2 shall ignore this
field.

| highSpeedEnhancedDemodulationFlag

If the field is present, the UE shall apply the advanced receiver in SFN scenario (350 km/h) as specified in TS 36.101

[42]. If this field is included in HighSpeedConfig and ‘nhDemodFlag2 is present, the UE indicating

demodulationEnhancements2 shall ignore this field in Config.

| highSpeedEnhDemodFlag2

If the field is present, the UE shall apply the further enhanced receiver in HST-SFN scenario (500 km/h) as specified in

TS 36.101 [42].
‘nhMeasFlag2

If the field is present, the UE shall apply the high speed (500 km/h) measurement enhancements as specified in TS
36.133 [16].

‘nhMeasFlagSCell
If configured with value TRUE, the UE shall apply the high speed (350 km/h) SCell measurement enhancements as
specified in TS 36.133 [16].

InterRAT-NR
If the field is present, the UE shall apply the enhanced inter-RAT NR measurement requirements to support high
speed up to 500 km/h as specified in TS 36.133 [16].

easGapCE-ModeA
If the field is present, the UE in CE mode A shall apply the measurement gap sharing table associated with high-
velocity scenario for measurements, as specified in TS 36.133 [16].
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5. Annex: Draft LS.

Title: [DRAFT] LS on the UE capability and network assistance signalling for Rel-17
enhanced NR support for high speed train scenario for frequency range 1 (FR1) «

Release: Rel-17
Work Item: NR_HST_FR1_enh
Source: RAN WG4

To: RAN WG2+

ce: .

Contact Person: .

Name: Chen Jingjing ~ «
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1. Overall Descriptior

Under the release 17 work item on enhanced NR support for high speed train scenario for frequency
range 1 (NR_HST_FR1_enh), RAN4 has agreed to specify the enhanced RRM requirements for carrier
aggregation (CA) and the enhanced inter-frequency measurement requirements. And the target velocity
is up to 500 ki

RANA had agreed to introduce following network indication and UE capabilties.

+ Introduce a network assistance signaling to indicate UES that the enhanced RRM requirements for
inter-frequency measurement shall apply. The signaling is a per-cell signalling and is provided to
UE in idle mode and connected mode.

+ Introduce a per-UE capabilty to indicate that UE s capable of supporting the enhanced RRM
fequirements for inter-frequency measurement for connected mode. The support of HST idle mode
inter-frequency measurement enhancements is an optional UE feature ithout capabilty signaling

+ Forthe enhancement on CA, RAN4 notice that the IE highSpeedMieasFlag-r1 s already covered
in ServingCellConfigCommon, even though the Rel-16 HST WI only consider the PGel,
enhancement. Considering the description of this IE is more like a general indication of high speed
train condition for RRM enhancement, the IE highSpeedMeasFlag-r{6 can be reused to indicate
UE to apply the enhanced RRM requirements for CA.

+ Introduce a per-UE capabilty to indicate that UE s capable of supporting the enhanced RRM
requirements for CA.

For inter-frequency measurement, RAN4 also agreed to introduce network fiag per carrier to indicate
UE whether the enhanced inter-requency measurement requirements need to be applied o this carrier.
‘The network lag is a per-cell signalling and is provided to UE in idie mode only

RAN kindly ask RANZ to design the corresponding network assistance signaling and UE capabilty to
support the enhanced RRM requirements for Rel-16 NR HST

2.To RAN WG2 group.

ACTION: RAN4 kindly ask RAN2 to design the corresponding network assistance signalling and UE
capability to support the enhanced RRM requirements for Rel-17 enhanced NR HST

3. Date of Next TSG-RAN WG4 Meetings:

TSG-RAN WG4 Meeting #101bis-e  17-25Jan2022  Oniine
TSG-RAN WG4 Meeting #102-¢ 21Feb- 3 Mar 2022 Oniine




