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Introduction
In RAN #89e meeting a new WI on Extending current NR operation to 71GHz was approved. During the RAN4 #99 the initial scope of RRM work for NR_ext_to_71GHz WI was defined and captured in the way forward R4-2108354. Further discussion was split into two email threads. The discussion at RAN4 #100-e and RAN4 #101-e in the first email thread can be retraced through R4-2115405 with corresponding WF R4-2115351 and at R4-2120370 with corresponding WF R4-2120316. For the second email thread the discussion can be retraced through R4-2115406 with corresponding WF R4-2115352 for RAN4 #100-e and through R4-2120371 with corresponding WF R4-2120317 for RAN4 #101-e.
Current email discussion document focuses on the general requirements, timing requirements, scheduling restrictions and measurement procedures based on the documents submitted under AIs - 6.16.7, 6.16.7.1, 6.16.7.2
Draft CRs are accepted in this meeting and shall be treated in 2nd round
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: The following list of open issues was identified, based on the contributions, for the 1st round
· General
· Deployment scenarios
· RX beam sweeping scaling factor
· Terminology updates
· CR split
· Scheduling restrictions
· Beam switching aspects
· Synchronization aspects
· Timing requirements
· UE transmit timing error
· Gradual timing adjustment
· MRTD
· MTTD
· Measurement procedures
· Channel model
· Cell detection
· PBCH detection for SSB index identification
· SSB measurements
· Intra-frequency measurements
· RRM UE feature list
· 2nd round: TBA

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

	R4-2200125
	CATT
	Proposal 1: For some relevant requirements not defined in FR2-2, the existing term (FR2) needs to be adjusted. 
· it is suggested to clearly point out that it is only applied to FR2-1 to avoid unnecessary confusion.


	R4-2200654
	Vivo
	Proposal 1: Rx beam scaling factor for FR2-2 need to continue waiting for the RF outcome.
Proposal 10: Add the applicability of requirements of FR2 in 38.133 for corresponding requirements which are not defined for FR2-2.

	R4-2200914
	Nokia
	Proposal 1: RAN4 to clarify if EN-DC is within the scope of the requirements defined in Rel-17.

	R4-2201194
	Huawei, HiSilicon
	Observation 1: The RX beam sweeping factor should be further discussed with more RF conclusion on antenna size assumption and power class.

	R4-2200562
	LGE
	Proposal 5: RAN4 needs to revisit the Rx beam scaling factor for RRM measurements in IDLE / INACTIVE / CONNECTED mode after finalizing the antenna assumption for FR2-2.

	R4-2200655
	Vivo
	Draft CR to 38.133 Introducing applicability of requirements for FR2



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1: Deployment scenarios
Sub-topic description: Discussion on various deployment scenarios applicable to the WI and priorities, if any. 
Agreement from RAN4#101e: 
RRM requirements for Ext_to_71GHz should be defined for the scenarios below in Rel-17.
· FR2-2 single carrier and CA in SA
· FR1+FR2-2 CA (FR1 is PCell)
· FR1+FR2-2 DC (FR1 is PCell)
· Other scenarios are precluded in Rel-17.
Open issues and candidate options before e-meeting:
Issue 1-1-1: Deployment scenarios
· Proposal 1 (Nokia): RAN4 to clarify if EN-DC is within the scope of the requirements defined in Rel-17.
· Clarify whether FR1 refers only to NR or also to LTE.
· Recommended WF
· Discuss the proposal.

	Company
	Comments

	Intel
	Our understanding of previous agreement is that FR1 refers only to NR, so no RRM requirements for EN-DC/NE-DC with FR2-2 will be defined in Rel-17

	MTK
	Same understanding as Intel’s

	LGE
	same view with Intel. Further check RF status of band combination if needed.	

	Qualcomm
	Agree with Intel’s views

	Ericsson
	FR1 refers to only NR not LTE. EN-DC is NOT within Rel-17 scope:
The WID (RP-213540), clearly defines FR1 as NR FR1 bands (n79, n41 and n77):
· For the case of FR2-2 DC or CA with an anchor in FR1 the following three example band combinations shall be considered:
· n79 + Nx 
· n77 + Nx 
· n41 + Nx 
· where Nx is the 57-71 GHz band for unlicensed operation and the [66-71] GHz for licensed operation. 


	vivo
	Same view with Intel.

	Apple
	We also share the view that FR1 refers to NR only.



Sub-topic 1-2: Rx beam sweeping scaling factor
Sub-topic description: Discussion on Rx beam sweeping scaling factor.
Open issues and candidate options before e-meeting:
Issue 1-2-1: Rx beam sweeping scaling factor
· Proposal 1 (Vivo, Huawei, LGE): Rx beam scaling factor for FR2-2 need to continue waiting for more RF conclusion on antenna size assumption and power class.
· Recommended WF
· Agree on the proposal.

	Company
	Comments

	Intel
	Ok with Proposal 1

	Nokia
	Agree with Proposal 1

	LGE
	Support the proposal 1.

	Qualcomm
	Agree with proposal 1

	Ericsson
	The WF is fine..

	vivo
	Support Proposal 1. The antenna size assumption for FR2-2 in RF group is still under discussion.

	Apple
	The WF is OK.

	CATT
	Agree with proposal 1.



Sub-topic 1-3: Terminology update
Sub-topic description: 
Open issues and candidate options before e-meeting:
Issue 1-3-1: Terminology update for FR2-2
· Proposal 1 (CATT, Vivo): For some relevant requirements not defined in FR2-2, the existing term (FR2) needs to be adjusted. 
· It is suggested to clearly point out that it is only applied to FR2-1 to avoid unnecessary confusion.
· Recommended WF
· Consider agreeing to the proposal.

	Company
	Comments

	Intel
	Support Proposal 1

	Nokia
	We are fine with proposal 1

	Qualcomm
	Agree with the proposal

	Ericsson
	The WF is fine.

	vivo
	Support Proposal 1. When the FR2 in 38.133 is referred, both FR2-1 and FR2-2 should be considered. However, for some requirements (e.g., inter-band CA within FR2-2) which is not defined in FR2-2, the applicability of requirements need to be clarified.

	Apple
	Agree with the WF.

	CATT
	Support proposal 1.



Sub-topic 1-4: CR split
Sub-topic description: 
Open issues and candidate options before e-meeting:
Issue 1-4-1: Current CR split
· Proposal 1 (Moderator): The following list of Draft CRs to be prepared by RAN4 were identified during RAN4#101e: 
· Draft CR for timing requirements for FR2-2 – UE transmit timing and Timing Advance – Nokia 
· Draft CR for timing requirements for FR2-2 – MRTD, MTTD - Qualcomm 
· Draft CR for interruption requirements for FR2-2 - vivo 
· Draft CR for active BWP switching delay requirements for FR2-2 - Huawei 
· Draft CR for general measurement requirements for FR2-2 - Ericsson 
· Additional Draft CR(s) shall be considered based on the outcome of open issues 
· Scheduling restriction – Mediatek 
· Recommended WF
· Companies are invited to comment if additional Draft CRs need to be considered. 
· Spec impact due to operation in unlicensed operation for the above topics can be handled in the same Draft CR.
· Operation in unlicensed band affecting any other requirements will need additional Draft CR.

	Company
	Comments

	Intel
	Additional work split for Draft CRs related to LBT operation is discussed in Thread 217.

	Nokia
	We are fine with the moderator’s proposal
In our view, the additional Draft CRs required due to introducing RRM requirements with LBT in FR2-2, should be discussed in thread 217.


	Ericsson
	No further comments at this stage.

	vivo
	Draft CR for inter/intra frequency measurement related requirements may be needed depending on further discussion.



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
Deployment scenarios
	Issue 1-1-1: Deployment scenarios
Companies’ views: Most companies think that previous agreement from RAN4#101e refers only to NR, so no RRM requirements for EN-DC/NE-DC with FR2-2 will be defined in Rel-17
Tentative agreements: 
Following the agreement from RAN4#101e, no RRM requirements for EN-DC/NE-DC with FR2-2 will be defined in Rel-17
Candidate options:
Recommendations for 2nd round: No further discussion

	Sub-topic #1-2
Rx beam sweeping scaling factor
	Issue 1-2-1: Rx beam sweeping scaling factor
Companies’ views: Most companies think that we need to continue waiting for RF conclusions on antenna size assumption and power class before deciding the Rx beam sweeping scaling factor
Tentative agreements: 
Rx beam scaling factor for FR2-2 need to continue waiting for more RF conclusion on antenna size assumption and power class.
Candidate options:
Recommendations for 2nd round: No further discussion

	Sub-topic #1-3
Terminology update
	Issue 1-3-1: Terminology update for FR2-2
Companies’ views: Most companies agree with the proposal
Tentative agreements: 
For some relevant requirements not defined in FR2-2, the existing term (FR2) needs to be adjusted. 
· It is suggested to clearly point out that it is only applied to FR2-1 to avoid unnecessary confusion 
Candidate options:
Recommendations for 2nd round: No further discussion

	Sub-topic #1-4
CR split
	Issue 1-4-1: Current CR split
Companies’ views: Most companies agree with the proposal
Tentative agreements: 
The following list of Draft CRs to be prepared by RAN4 were identified during RAN4#101e: 
· Draft CR for timing requirements for FR2-2 – UE transmit timing and Timing Advance – Nokia 
· Draft CR for timing requirements for FR2-2 – MRTD, MTTD - Qualcomm 
· Draft CR for interruption requirements for FR2-2 - vivo 
· Draft CR for active BWP switching delay requirements for FR2-2 - Huawei 
· Draft CR for general measurement requirements for FR2-2 - Ericsson 
· Scheduling restriction – Mediatek
· Additional Draft CR(s) shall be considered based on the outcome of open issues 
Note: Additional Draft CRs required due to introducing RRM requirements with LBT in FR2-2, are being discussed in thread 217
Candidate options:
Recommendations for 2nd round: No further discussion



Discussion on 2nd round (if applicable)

Topic #2: Scheduling restrictions
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2200125
	CATT
	Proposal 2: We don’t think we could modify UE assumptions on the maximum timing difference between the reference cell and target cell from 2 SSB symbols to a larger value.
Proposal 3: It is suggested to add additional judgment conditions for deriveSSB-IndexFromCell, and whether it is feasible is related to RAN2.
· The network could judge deriveSSB-IndexFromCell is set to enabled or not enabled according to the relationship between the error and the length of two SSB symbols.
Proposal 4:
· Assumptions on deriveSSB-IndexFromCell 
· Do not change cell phase synchronization accuracy.
· For 120kHz SCS
· deriveSSB-IndexFromCell is always enabled
· For 480kHz and 960kHz SCS
· deriveSSB-IndexFromCell may be either enabled or not enabled and up to network configuration
· When the network error is less than 3us and greater than 2 SSB symbols 
· deriveSSB-IndexFromCell is set to enabled
· Introduce [2-3] symbols scheduling restriction before and/or after SSB transmission.
· When the network error is less than 2 SSB symbols 
· deriveSSB-IndexFromCell is set to not enabled
· keep [1] symbol scheduling restriction before and / or after SSB transmission.


	R4-2200654
	Vivo
	Observation 1: It is possible to distinguish the SSB index if the timing difference between reference cell and target cell can be guaranteed less than 3 symbols.
Observation 2: When the coverage is 1km for FR2-2, the timing difference between cells for FR2-2 can be guaranteed within 6.33us.
Proposal 2: Scheduling restrictions need to continue waiting for the conclusion about beam switching time from RF session.
Proposal 3: DeriveSSB-IndexFromCell should be always enabled for 480kHz of FR2-2. And the deriveSSB-IndexFromCell tolerance requirement should be revised to 3 SSB symbols.
Proposal 4: DeriveSSB-IndexFromCell may be either enabled or not enabled which is up to network configuration for 960kHz of FR2-2. And the deriveSSB-IndexFromCell tolerance requirement should be revised to 3 SSB symbols.
Proposal 5: If deriveSSB-IndexFromCell is not enabled, the requirement of SSB index detection for intra-frequency measurement for FR2-2 need to be specified.

	R4-2200888
	Ericsson
	Observation 1: 2 SSB symbols in ’deriveSSB-IndexFromCell’ cannot be kept in terms of the RAN4 considerations on ‘the receiving timing difference between serving cell and neighbour cell does not exceed half of the minimum time difference between the first symbols of two SSBs in order to derive the correct index’.
Observation 2: ‘deriveSSB-IndexFromCell’ can allow timing error far more than time length of 2 SSB symbols in terms of the RAN1 considerations on ‘’the UE should establish the frame boundary, and if required, the SFN, without having to decode the BCH payload.’.
Observation 3: In 38.133, the statement ‘ the neighbour cell is synchronous with the serving cell (deriveSSB-IndexFromCell is enabled)’ implies enabled deriveSSB-IndexFromCell equal to synchronization. If synchronization requirement is met and UE can identify frame boundary without decoding the BCH payload, deriveSSB-IndexFromCell shall be enable. 
Observation 4: scheduling restriction shall be updated also upon boundary alignment tolerance change in ‘deriveSSB-IndexFromCell’.
Observation 5: Scheduling restriction with 1 data symbol for 480KHz and 960KHz SCS is not enough. 
Proposal 1: 2 symbols for boundary alignment tolerance in ‘deriveSSB-IndexFromCell’ is kept for SCS up to 240KHz. 
Proposal 2: Because ‘deriveSSB-IndexFromCell is enabled’ is equal to ‘the neighbour cell is synchronous with the serving cell’ from practice perspective, we suggest that: 
· boundary alignment tolerance in ‘deriveSSB-IndexFromCell’ is relaxed to [4.7] μs or corresponding number of SSB/data symbols for 480KHz and 960KHz, which indeed meets synchronization requirement: the neighbour cell is synchronous with the serving cell allocated in 38.133.
Proposal 3: If RAN1 can get agreement on introducing UE capability signaling on UE beam switch time, RRM shall investigate how to introduce the differentiation in scheduling restriction requirements. 
Proposal 4: Introduce scheduling restrictions shall apply for one symbol before and one symbol after resources (SSB, CSI-RS etc.) used for L1 measurements, if UE’s beam switching time(together with other impairments) influence adjacent symbols.
Proposal 5: Assuming that cell phase synchronization accuracy is 3μs, scheduling restriction on L3 measurements needs at least: 2 SSB symbols before and after SSB symbols for 480KHz SCS; 3 SSB symbols before and after SSB symbols for 960KHz SCS
Proposal 6: Psharing factor shall be 3 in any case upon 480KHz and 960KHz SCS.
Proposal 7: Introduce one symbol scheduling restriction before and after SMTC for beam switch upon 480KHz and 960KHz SCS. 

	R4-2200914
	Nokia
	Proposal 2: RAN4 to consider deriveSSB-IndexFromCell is always enabled for 480 and 960 kHz.
Proposal 3: RAN4 to revisit deriveSSB-IndexFromCell assumption on maximum allowed frame boundary to be 3 symbols for 960 kHz SCS and 2 symbols for 480 kHz SCS.

	R4-2200932
	Mediatek
	Proposal 1: Relax deriveSSB-IndexFromCell tolerance to be 3 SSB symbols for SSB SCS of 960 kHz. No need to relax for SCS of 480 kHz.
Proposal 2: If deriveSSB-IndexFromCell is enabled, introduce K symbols scheduling restriction before and after SSB transmission, where K = 2 for data symbols of 480kHz SCS and K=3 for data symbols of 960kHz SCS.
Proposal 3: RAN4 to discuss whether the deriveSSB_IndexFromCell is always enabled or not in unlicensed band in FR2-2.

	R4-2201194
	Huawei, HiSilicon
	Observation 1: If the frame boundary alignment is within a tolerance not worse 3.5 SSB symbols, then UE is able to determine the SSB index without PBCH decoding. 
Observation 2: Legacy scheduling restriction of 1 data symbol before and after SSB to be measure is not sufficient for operation in FR2-2 with 480 and 960 KHz SCS with cell phase synchronization accuracy unchanged. 
Observation 3: Based on the consideration of synchronization assumption, it is reasonable to introduce 2 symbols and 3symbols scheduling restrictions before and after SSB to be measured.
Observation 4: One more data may be needed for scheduling restriction for beam switching.
Proposal 1: For L3 measurement, introduce scheduling restrictions of 3/4 data symbols before each consecutive SSB symbols to be measured and 3/4 data symbols after each consecutive SSB symbols to be measured for 480/960 KHz.
Proposal 2: It is suggested to update the assumption of deriveSSB-IndexFromCell for operation in FR2-2 as frame boundary alignment across cells on the same frequency carrier is within a tolerance not worse than min(3.5 SSB symbols, 2 PDSCH symbol) for 480 KHz and min(3.5 SSB symbols, 3 PDSCH symbol) for 960 KHz. And deriveSSB-IndexFromCell can be assumed always enabled in FR2-2.
Proposal 3: For L1 measurement, introduce scheduling restrictions of 1 data symbols before each RS to be measured and 1 data symbols after each RS to be measured for 480/960 KHz.

	R4-2201787
	Intel
	Observation 5: For 480kHz and 960kHz SCS the tolerance for frame boundary alignment should be no worse than 3 symbols.
Proposal 8: For 480kHz and 960kHz SCS the deriveSSB-IndexFromCell is not always enabled. When deriveSSB-IndexFromCell is enabled frame boundary alignment tolerance is no worse than 3 symbols
Proposal 9: For 480kHz and 960kHz SCSs network should schedule sufficient number of guard symbols in its UL-DL TDD configuration to avoid overlapping of UL/DL symbols of reference cell with DL/UL symbols of target cell. The number of guard symbols should depend on the operating SCS and deployment parameters.
Proposal 10: For new detectable FR2-2 intra-frequency cell identification the SSB time index detection should be performed.


	R4-2200562
	LGE
	Proposal 1: deriveSSB-IndexFromCell should be up to network configuration for high SCS in FR2-2.
Proposal 2: The offset of frame boundary alignment across cells should be less than min(2 SSB symbols, 1 PDSCH symbol) if deriveSSB-IndexFromCell by the network is enabled for high SCS.
Observation 1: Due to the shorter symbol length and propagation delay difference between serving and neighbor cell, the SSB symbols could be partially located outside SMTC window duration for high SCS.
Proposal 3: Introduce new SMTC window duration (e.g., 1.5ms) for high SCS to maintain all SSB symbols within SMTC window duration.
Proposal 4: For high SCS, at least 3 data symbols before and/or after each consecutive SSB symbols should be considered.

	R4-2200933
	Mediatek
	Draft CR to 38.133 Introduction of scheduling restriction for FR2-2



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1: Beam switching aspects
[bookmark: _Hlk92894420]Sub-topic description: Tentative agreement from RF based on majority view: [59 ns] for gNB beam switching time and [200] ns for UE beam switching time for all SCS
Open issues and candidate options before e-meeting:
Issue 2-1-1: Impact of beam switching time on scheduling restrictions
· Proposal 1 (Vivo): Scheduling restrictions need to continue waiting for the conclusion about beam switching time from RF session.
· Proposal 2 (Moderator): RAN4 to define scheduling restrictions due to UE beam switching based on the tentative agreement from RF - [200] ns for UE beam switching time for all SCS.
· Note that this is based on the contributions from multiple companies seeking scheduling restriction of 1 OFDM symbol due to UE beam switching time.
· Recommended WF
· Discuss the proposals.

	Company
	Comments

	XXX
	

	Huawei
	Support proposal 2.

	Intel
	Generally ok with proposal 2. Two notes:
1) UE capability signalling from Issue 2-1-2 need to be considered
2) Autonomous UE beam switching need to be considered.

	MTK
	Support proposal 2.

	Nokia
	We prefer Proposal 1. 


	LGE
	Support proposal 1. RAN4 needs to wait the final decision of RF room, and the impact of beam switching time on scheduling restriction should be considered together with synchronization aspects in sub-topic 2-2

	Ericsson
	Proposal 2 
We suggest continuing scheduling restrictions based on [200] ns. And it is worth noting that the final decision of beam switching time may contain two options with respect to different capability.

	vivo
	Prefer proposal 1. We notice that 200ns is only tentative agreement from RF. If other companies all tend to Proposal 2, we are ok to Proposal 2, e.g., 200ns for UE beam switching time for all SCS.

	Apple
	Either proposal is fine.

	CATT
	Agree with Proposal 1 to wait for the conclusion about beam switching time from RF session.



Issue 2-1-2: UE capability signalling on beam-switching time
· Proposal 1 (Ericsson): If RAN1 can get agreement on introducing UE capability signalling on UE beam switch time, RRM shall investigate how to introduce the differentiation in scheduling restriction requirements.
· Recommended WF
· Discuss the proposal.

	Company
	Comments

	Intel
	Support Proposal 1.

	LGE
	Fine with the proposal 1, but we need to wait the final decision of RF room.

	Ericsson
	The proposal can be valid in case of UE capability to support more than one UE beam switching time.

	Qualcomm
	Revisit if RAN1 reaches an agreement



Sub-topic 2-2: Synchronization aspects: deriveSSB-IndexFromCell
Sub-topic description: Agreement from RAN4#101e:
· Assumptions on deriveSSB-IndexFromCell 
· Do not change cell phase synchronization accuracy
· For 120kHz SCS
· deriveSSB-IndexFromCell is always enabled
· For 480kHz and 960kHz SCS
· Option 1: deriveSSB-IndexFromCell is always enabled
· Option 1A: revisit UE assumptions on the maximum timing difference between the reference cell and target cell from 2 SSB symbols to a larger value
· Option 1B: introduce [1-3] symbols scheduling restriction before and/or after SSB transmission
· Option 2: deriveSSB-IndexFromCell may be either enabled or not enabled and up to network configuration
Open issues and candidate options before e-meeting:
[bookmark: _Hlk92838454]Issue 2-2-1: Assumption on deriveSSB-IndexFromCell
· Proposal 1: deriveSSB-IndexFromCell is always enabled for the following in FR2-2: 
· Option 1a (Vivo, Nokia,, Ericsson): 480 kHz SCS
· Option 1b (Nokia, Ericsson):960 kHz SCS
· Proposal 2: deriveSSB-IndexFromCell may be either enabled or not enabled and up to network configuration for the following in FR2-2:
· Option 2a (CATT, Intel, LGE): 480 kHz SCS
· Option 2b (CATT, Vivo, Intel, LGE): 960 kHz SCS
· Option 2c (CATT): It is suggested to add additional judgment conditions for deriveSSB-IndexFromCell, and whether it is feasible is related to RAN2
· Recommended WF
· Discuss the proposals.

	Company
	Comments

	XXX
	

	Huawei
	We support proposal 2 which is different from our original proposal. 

	Intel
	Support Proposal 2. For Proposal 1, at least for 960kHz, even with relaxed tolerance deriveSSB-IndexFromCell can be satisfied only for deployment with cell radius of 50m as it is shown in our paper. We prefer not to put such tough limitations on the deployment

	MTK
	Support Option 2b. 
For 480 kHz, it depends on how much the propagation delay difference is supported in FR2-2. If the delay difference is less than 1km, then it is likely always enabled. 

	Nokia
	We are fine with Option 2b enabling and not enabling deriveSSB-IndexFromCell for 960 kHz

	LGE
	We support proposal 2 for both 480 and 960kHz. 

	Qualcomm
	We think it could always be enabled with 480kHz SCS and to handle larger propagation delay differences, the number of SSB symbols could be increased to 3. The case of 960kHz SCS could also be further discussed depending on the deployment conditions.
Support Option 1a and FFS on Option 1b  

	Ericsson
	From historical standpoint, deriveSSB-IndexFromCell was introduced to determine if extra decoding PBCH isn’t needed or not.  
In previous RAN4 discussion, the criteria is that timing offset between cells shall be less than the half of timing difference between consecutive SSBs.  Before that, in RAN1 discussions, e.g. R1-1811099, even with more than 3.5 symbols timing offset, RAN1 still can determine frame boundary and etc. without decoding PBCH.
If RAN4 criteria must be kept, we can support  Option 2b and Option1a.

	vivo
	Based on the SSB pattern from FR1, it is possible to distinguish the SSB index if the timing difference between reference cell and target cell can be guaranteed less than 3 symbols. 
In addition, the timing difference between cells not only depends on cell phase synchronization accuracy, but also is related to the propagation delay difference between reference cell and target cell. As mentioned in our contribution, when the coverage is 1km for FR2-2, the timing difference for cells can be guaranteed within 6.33us which is less than 3 symbols of 480kHz. Therefore, the deriveSSB-IndexFromCell is always enabled.
However, for 960kHz, the deriveSSB-IndexFromCell which is enabled or not enabled is up to network configuration. If the network can guarantee that the timing difference is less than 3 symbols of 960kHz, the deriveSSB-IndexFromCell is enabled.

	Qualcomm
	Based on the below GTW agreement:

· deriveSSB-IndexFromCell configuration
· For 480 kHz SSB SCS
· deriveSSB-IndexFromCell is always enabled by the network
· For 960 kHz SSB SCS
· FFS: deriveSSB-IndexFromCell is up to network configuration (i.e. can be enabled or disabled)
· The agreement applies at least for the case of same SCS in the serving and neighbor cell. FFS whether and how to handle the cases with mixed SCS in the serving and neighbor cells
· FFS whether to relax tolerance for UE assumptions on frame boundary alignment
We can compromise to leave enabling or disabling of deriveSSB-IndexFromCell up to network configuration under the condition that we also specify maximum frame boundary alignment tolerance when it is disabled. We think we can specify the tolerance as the number of SSB symbols (with 960kHz SCS) that correspond to the agreed number of SSB symbols for 480kHz SCS in Issue 2-2-2.
For example, if we agree to specify 2/3 SSB symbols to enable deriveSSB-IndexFromCell for 480kHz SCS, we should also specify 4/6 SSB symbol frame boundary tolerance for 960kHz SCS when deriveSSB-IndexFromCell is disabled.
Also, based on the current spec (as highlighted below), we think same SCS on the serving cell and the neighbor cell may be assumed. So no need to consider mixed numerology.
When deriveSSB-IndexFromCell is enabled, the UE assumes frame boundary alignment (including half frame, subframe and slot boundary alignment) across cells on the same frequency carrier is within a tolerance not worse than min(2 SSB symbols, 1 PDSCH symbol) and the SFNs of all cells on the same frequency carrier are the same.
Proposal 3 (Qualcomm): Based on the agreement from GTW, we propose
· deriveSSB-IndexFromCell configuration
· For 480 kHz SSB SCS
· deriveSSB-IndexFromCell is always enabled by the network
· For 960 kHz SSB SCS
· deriveSSB-IndexFromCell is up to network configuration (i.e. can be enabled or disabled)
· NOTE: RAN4 to also specify the frame boundary alignment tolerance even for the case when deriveSSB-IndexFromCell is disabled



	LGE
	For mixed SCS, we checked the deriveSSB-IndexFromCell is for same frequency carrier and intra-frequency measurement is for same SSB SCS. So we are fine to remove the FFS for mixed SCS case in GTW agreements. 

	Apple
	We support Option 1a. Option 2b can be further discussed.

	CATT
	We agree with  proposal 3.



Issue 2-2-2: Frame boundary alignment when deriveSSB-IndexFromCell is enabled
· Proposal 1 (Ericsson, Nokia): Keep the existing requirements, i.e., 2 SSB symbols, for SCS up to 240kHz
· Proposal 2: For 480 kHz SCS
· Option 2a (Vivo, Intel): Revise to 3 symbols
· Option 2b (Huawei): Revise to 3.5 symbols
· Option 2c (CATT, Nokia, Mediatek, LGE): Keep the existing requirements, i.e., 2 symbols
· Proposal 3: For 960 kHz SCS
· Option 3a (Vivo, Nokia, Mediatek, Intel): Revise to 3 symbols
· Option 3b (Huawei): Revise to 3.5 symbols
· Option 3c (CATT, LGE): Keep the existing requirements, i.e., 2 symbols
· Proposal 4 (Ericsson):  Revise to [4.7] μs or corresponding SSB/data symbols for 480KHz and 960KHz 
· Proposal 5 (Huawei):  Also revise PDSCH symbols to 2 for 480 kHz and to 3 for 960 kHz SCS
· Recommended WF
· Discuss the proposals.

	Company
	Comments

	XXX
	

	Huawei
	For proposal 2 and 3:
We are fine with 3 symbols or 3.5 symbols
Also support proposal 5, one PDSCH symbol needs to be revised. It is related to the scheduling restriction requirements on how many symbols before and after SSB-to-measure that UE is required to monitor.

	Intel
	For Proposal 1:
Support.
For Proposal 2 and 3:
Support 3 symbols and ok with 3.5 symbols
For Proposal 5:
Prefer not to have differentiation between SSB and PDSCH in requirements. Otherwise, different combinations of SSB/PDSCH SCSs need to be considered

	MTK
	 Option 2b  & Option 3a 

	Nokia
	Support Proposal 1. 
Support Proposal 2 and 3 with 3 or 3.5 symbols

	LGE
	Support option 2c and 3c. If deriveSSB-IndexFromCell is up to network configuration, existing tolerance for both 480 and 960kHz should be kept when deriveSSB-IndexFromCell is enable

	Qualcomm
	Support proposal 1
Support Proposal 2 and 3 and are fine with 3 or 3.5 symbols.

	MTK2
	Fixed the Typo 
Support Proposal 1.  
Option 2c  & Option 3a 

	Ericsson
	Support proposal 1.
If RAN4 criteria must be kept, we’re ok with 3 or 3.5 symbols for 480Khz and 960Khz.

	vivo
	Support Proposal 1.
Support Proposal 2 and 3 with 3 symbols. Also fine with 3.5 symbols.

	Qualcomm
	Support proposal 1
Support Proposal 2 and 3 and are fine with 3 or 3.5 symbols for the case when deriveSSB-IndexFromCell is enabled.
Proposal 6 (Qualcomm): For 960 kHz SCS, when deriveSSB-IndexFromCell is disabled
Specify the number of SSB symbols (with 960kHz SCS) corresponding to (in absolute time) agreed value for 480 kHz SCS in proposal 2.

	Apple
	Proposal 1 is OK.
For proposal 2 and proposal 3, option 2a/b and 3a/b are OK.

	CATT
	Support Proposal 1.
Support proposal 2b and 3b which is different from our original proposal.
From the perspective of the definition of deriveSSB-IndexFromCell, as long as the receiving timing difference between serving cell and neighbour cell does not exceed half of the minimum time difference between the first symbols of two SSBs, that is, 3.5 symbols, UE could derive the SSB index of the adjacent cell from the timing of the serving cell.




Issue 2-2-3: Intra-frequency measurement if deriveSSB-IndexFromCell is not enabled
· Proposal 1 (Vivo, Intel): When deriveSSB-IndexFromCell is not enabled, the requirement of SSB index detection for intra-frequency measurement for FR2-2 need to be specified 
· Recommended WF
· Discuss the proposal.

	Company
	Comments

	XXX
	

	Huawei
	Support proposal 1 if deriveSSB-IndexFromCell can be enabled or not enabled as discussed in issue 2-2-1.

	Intel
	Support Proposal 1. Currently there is no requirement for SSB index detection for FR2, since deriveSSB-IndexFromCell is always enabled for FR2.

	MTK
	 Proposal 1.

	Nokia
	Support Proposal 1 if deriveSSB-IndexFromCell is not enabled in issue 2-2-1. 

	LGE
	Support the proposal 1.

	Qualcomm
	Support proposal 1 but it depends on the outcome of Issue 2-2-1

	Ericsson
	Ok with Proposal 1.

	vivo
	Support Proposal 1. In the existing requirements, the deriveSSB-IndexFromCell for FR2 is always enabled. However, for FR2-2, the deriveSSB-IndexFromCell is not always enabled. Therefore, the requirement of SSB index detection for intra-frequency measurement for FR2-2 need to be specified

	Apple
	Agree with Proposal 1.

	CATT
	Support proposal 1 if deriveSSB-IndexFromCell is not enabled.



Issue 2-2-4: deriveSSB-IndexFromCell in unlicensed band
· Proposal 1 (Mediatek): Discuss whether the deriveSSB_IndexFromCell is always enabled or not in unlicensed band in FR2-2.
· Note: It’s not always enabled in FR1 NR-U.
· Recommended WF
· Discuss the proposal.

	Company
	Comments

	XXX
	

	Huawei
	More discussion is needed. Suggest to first conclude on licensed band.

	Intel
	Prefer to focus on licensed band first

	MTK
	Discussion is needed since It’s not always enabled in FR1 NR-U.

	Nokia
	Fine with discussing it. If could be kept as FFS for this meeting. 

	Qualcomm
	Need more discussion. Fine with FFS for this meeting

	Ericsson
	FFS

	vivo
	Fine with FFS.

	Apple
	Fine with FFS, but wonder if there is any reason that it should not be enabled for unlicensed band.

	CATT
	Agree with FFS.



Issue 2-2-5: Guard symbols in UL-DL TDD configuration
· Proposal 1 (Intel): For 480kHz and 960kHz SCSs network should schedule sufficient number of guard symbols in its UL-DL TDD configuration to avoid overlapping of UL/DL symbols of reference cell with DL/UL symbols of target cell. The number of guard symbols should depend on the operating SCS and deployment parameters.
· Recommended WF
· Discuss the proposal.

	Company
	Comments

	XXX
	

	Huawei
	We are wondering what is special for FR2-2 about handling the cross link interference if it is the intention of proposal 1. It is up to NW configuration considering the scenarios and SCS as mentioned in proposal 1.

	Intel
	Our proposal is mostly informative – just to mention that more guard symbols are needed for high SCSs. We don’t see any related spec impact.

	Nokia
	Do we need an agreement if there is no spec impact?

	Ericsson
	We suppose it isn’t a specific issue on FR2-2 and no need to update spec.

	vivo
	We understand this may depend on the NW configuration.

	Apple
	We have the same question: do we need such an agreement?



Issue 2-2-6: SMTC for 480/960 kHz SCS
· Proposal 1 (LGE): Introduce new SMTC window duration (e.g., 1.5ms) for high SCS to maintain all SSB symbols within SMTC window duration.
· Recommended WF
· Discuss the proposal.

	Company
	Comments

	XXX
	

	Huawei
	We prefer not to have new SMTC configuration. We believe it is similar with MG discussion where no new gap pattern is introduced. 

	MTK
	prefer not to have new SMTC configuration.

	Nokia
	Not clear the final goal of the proposal. We prefer not to have new SMTC for the time being. 

	LGE
	No new MG pattern is introduced in the last meeting. However, our proposal is to try to reduce data tx/rx loss due to long SMTC (MG) for high SCS. Considering cell phase synchronization accuracy when deriveSSB-IndexFromCell is not enable, SSB might be partially located outside 1ms SMTC window. If longer SMTC window is configured to cover all SSBs within SMTC window, MG length should be also longer. It would be inefficient. So we prefer to introduce new SMTC window for 480 and 960kHz, i.e., 1.5ms SMTC window.

	MTK2
	Agree with Proposal 1 in general. Besides, it also needs to consider MRTD between CCS, i.e. the gap should be keep for MRTD + DL/UL switch.   

	Ericsson
	We suppose the issue can be mitigated by proper SSBs allocation in present SMTC.

	vivo
	We understand this is kind of optimization. It should be up to RAN1 to decide.

	Apple
	Further discussion is preferred.



Sub-topic 2-3: Scheduling restrictions 
Sub-topic description: 
Open issues and candidate options before e-meeting:
Issue 2-3-1: Scheduling restrictions during L1 measurement
· Proposal 1 (Ericsson, Huawei): Introduce scheduling restrictions for one symbol before and one symbol after the measurement resources (SSB, CSI-RS etc.)
· Recommended WF
· Discuss the proposal.

	Company
	Comments

	XXX
	

	Huawei
	Support proposal 1 which is for beam switching. 

	Qualcomm
	We think an additional symbol will be needed to account for the beam switching time as it exceeds the CP duration. Support proposal 1.

	Ericsson
	Because of longer beam switching time than CP length, the switching needs to reserve a symbol. 

	vivo
	If the UE beam switching time for all SCS is 200ns in Issue 2-1-1, Proposal 1 is OK.

	Apple
	Proposal 1 is OK.

	CATT
	We support proposal 1 based on the impact of the beam switching.



Issue 2-3-2: Scheduling restrictions during L3 measurement
· Proposal 1: Introduce K symbols scheduling restriction before and after SSB transmission (due to synchronization error) – 
· For 480 kHz SCS,
· K=2 (CATT, Ericsson, Mediatek, Huawei)
· K=3 (LGE)
· For 960 kHz SCS, 
· K=3 (CATT, Ericsson, Mediatek, Huawei, LGE)
· Proposal 1a (Ericsson, Huawei): In addition to K, introduce scheduling restrictions for additional one symbol before and one symbol after the SSB transmission (due to beam switching delay) 
· Recommended WF
· Discuss the proposal.

	Company
	Comments

	XXX
	

	Huawei
	Support K=2 for 480 and K=3 for proposal 1 and also support proposal 1a. It means totally 3/4 symbols for scheduling restriction. 

	MTK
	Support K=2 for 480 and K=3 for proposal 1.

	LGE
	We support 3 symbols scheduling restriction for both 480 and 960kHz.

	Qualcomm
	Support K=2 for 480 and K=3 for proposal 1 and also support proposal 1a. A total of 3 symbols are needed for 480kHz and 4 symbols for 960kHz.

	Ericsson
	K=2 and K=3 for 480Khz and 960Khz SCSs.
And, because of longer beam switching time than CP length, the switching needs to reserve a symbol.

	vivo
	For Proposal 1, we understand the synchronization error not only depends on cell phase synchronization accuracy, but also is related to the propagation delay difference between reference cell and target cell which depends on the conclusion of Issue 3-3-2. Therefor we suggest pending this issue until there is agreement for Issue 3-3-2.
Proposal 1a is fine.

	Qualcomm
	We agree with vivo, additional symbols may be needed depending on the propagation delay difference, TA adjustment accuracy etc. Need further study depending on Issue 3-3-2.

	Apple
	Support K=2 for 480kHz and K=3 for 960kHz SCS for proposal 1. Also proposal 1a is OK.

	CATT
	We prefer proposal 1 and proposal 1a, and we also agree with vivo to wait for the conclusions on Issue 3-3-2.



Issue 2-3-3: ‘Psharing factor’ in beam management
· Proposal 1 (Ericsson): Psharing factor in beam management, e.g., L1-RSRP, BFD and RLM shall be 3 in any case for 480KHz and 960KHz SCS
· Recommended WF
· Discuss the proposal.

	Company
	Comments

	XXX
	

	Huawei
	We would like to further discuss if the symbols for L1 measurement including additional symbols for beam sweeping are not overlapped with SSB-to-measure and symbols for L3 scheduling restriction, is it still necessary to define P as 3.



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: Beam switching aspects
	Issue 2-1-1: Impact of beam switching time on scheduling restrictions
Companies’ views: Many companies prefer to wait for agreements on beam switching time from RF
Tentative agreements: 
Scheduling restrictions due to beam switching time need to continue waiting for the conclusion about beam switching time from RF session
Candidate options:
Recommendations for 2nd round: Continue discussion if agreements on beam switching time is reached in the RF session during the first round.

	
	Issue 2-1-2: UE capability signalling on beam-switching time
Companies’ views: Some companies prefer to wait for RAN1 and/or RF agreements on UE capability signaling for beam switching
Tentative agreements:
Revisit how to introduce the differentiation in scheduling restriction requirements, after RAN1 agreement on UE capability signaling on beam-switching time.
Candidate options:
Recommendations for 2nd round: No discussion needed

	Sub-topic 2-2: Synchronization aspects: deriveSSB-IndexFromCell
	Issue 2-2-1: Assumption on deriveSSB-IndexFromCell
GTW agreements: 
· deriveSSB-IndexFromCell configuration
· For 480 kHz SSB SCS
· deriveSSB-IndexFromCell is always enabled by the network
· For 960 kHz SSB SCS
· FFS: deriveSSB-IndexFromCell is up to network configuration (i.e. can be enabled or disabled)
· The agreement applies at least for the case of same SCS in the serving and neighbor cell. FFS whether and how to handle the cases with mixed SCS in the serving and neighbor cells
· FFS whether to relax tolerance for UE assumptions on frame boundary alignment
Companies’ views: After the GTW agreement, some companies noted that the case of mixed SCS in the serving and neighbor cells is not applicable for deriveSSB-IndexFromCell. One company also proposed to specify the frame boundary alignment tolerance even when deriveSSB-IndexFromCell is disabled for 960kHz
Candidate options: 
Option 3 (Qualcomm):
· deriveSSB-IndexFromCell configuration
· For 480 kHz SSB SCS
· deriveSSB-IndexFromCell is always enabled by the network
· For 960 kHz SSB SCS
· deriveSSB-IndexFromCell is up to network configuration (i.e. can be enabled or disabled)
· NOTE: RAN4 to also specify the frame boundary alignment tolerance even for the case when deriveSSB-IndexFromCell is disabled
· FFS whether to relax tolerance for UE assumptions on frame boundary alignment
Recommendations for 2nd round: Continue discussion in the second round and see if Option 3 can be agreed. Frame boundary alignment tolerance is discussed under Issue 2-2-2

	
	Issue 2-2-2: Frame boundary alignment when deriveSSB-IndexFromCell is enabled
Companies’ views: Most companies agree to keep the existing requirements, i.e., 2 SSB symbols, for SCS up to 240kHz. Companies that support relaxing the tolerance for 480kHz SCS are fine with 3 or 3.5 SSB symbols, some companies also prefer to keep the existing requirements of 2 symbols for 480kHz SCS.
Tentative agreements: 
Keep the existing requirements, i.e., 2 SSB symbols, for SCS up to 240kHz
FFS: For 480kHz SCS:
· Option 1a: 3 SSB symbols
· Option 1b: 2 SSB symbols
FFS: For 960kHz SCS: when deriveSSB-IndexFromCell is enabled
· Option 2a: 3 SSB symbols
· Option 2b: 2 SSB symbols
FFS: For 960kHz SCS: when deriveSSB-IndexFromCell is disabled
· Option 3a: 6 SSB symbols
· Option 3b: 4 SSB symbols
FFS: Revise PDSCH symbols to 2 for 480 kHz and to 3 for 960 kHz SCS
Candidate options: 
Proposal 2: Frame boundary alignment:
For 480kHz SCS:
· Option 1a: 3 SSB symbols
· Option 1b: 2 SSB symbols
For 960kHz SCS: when deriveSSB-IndexFromCell is enabled
· Option 2a: 3 SSB symbols
· Option 2b: 2 SSB symbols
For 960kHz SCS: when deriveSSB-IndexFromCell is disabled
· Option 3a: 6 SSB symbols
· Option 3b: 4 SSB symbols
Proposal 3: Revise PDSCH symbols to 2 for 480 kHz and to 3 for 960 kHz SCS
Recommendations for 2nd round: Continue discussion in the second round 

	
	Issue 2-2-3: Intra-frequency measurement if deriveSSB-IndexFromCell is not enabled
Companies’ views: Most companies agree that SSB index detection requirements for intra-frequency measurements need to be defined for 960kHz spacing in FR2-2, if deriveSSB-IndexFromCell is not enabled by the network
Tentative agreements: 
Depending on Issue 2-2-1, if deriveSSB-IndexFromCell is not enabled, the requirement of SSB index detection for intra-frequency measurement for FR2-2 need to be specified for 960kHz SCS
Recommendations for 2nd round: No further discussion needed.

	
	Issue 2-2-4: deriveSSB-IndexFromCell in unlicensed band
Companies’ views: Most companies prefer to keep this issue FFS in this meeting
Tentative agreements: 
FFS whether the deriveSSB_IndexFromCell is always enabled or not in unlicensed band in FR2-2.
· Note: It’s not always enabled in FR1 NR-U.
Recommendations for 2nd round: No further discussion needed

	
	Issue 2-2-5: Guard symbols in UL-DL TDD configuration
Companies’ views: Most companies believe this configuration is up-to the network and no agreement specific to FR2-2 is needed on this.
Tentative agreements: No agreement needed
Recommendations for 2nd round: Issue closed; no further discussion needed

	
	Issue 2-2-6: SMTC for 480/960 kHz SCS
Companies’ views: Most companies believe no new SMTC window duration is needed. 
Tentative agreements: 
Candidate options: 
· Proposal 1 (LGE): Introduce new SMTC window duration (e.g., 1.5ms) for high SCS to maintain all SSB symbols within SMTC window duration.
· Proposal 2 (Moderator): No new SMTC window duration is needed for high SCS.
Recommendations for 2nd round: Continue discussion in the second round, and see if proposal 2 can be agreed.

	Sub-topic 2-3: Scheduling restrictions
	Issue 2-3-1: Scheduling restrictions during L1 measurement
Companies’ views: Most companies believe that scheduling restriction for one symbol before and after the measurement resources is needed for FR2-2 during L1 measurements 
Tentative agreements:
Introduce scheduling restrictions for one symbol before and one symbol after the measurement resources (SSB, CSI-RS etc.) during L1 measurements for 480/960kHz SCS
Candidate options: 
Recommendations for 2nd round: No further discussion

	
	Issue 2-3-2: Scheduling restrictions during L3 measurement
Companies’ views: While most companies agree that 2/3 symbol scheduling restrictions are needed for 480/960kHz SCS, some companies note that additional symbols may be needed to account for beam switching time, propagation delay difference, TA adjustment etc. 
Tentative agreements:
· Introduce a total of K (due to synchronization error) + L (due to beam switching time) + M (due to propagation delay difference, TA adjustment etc) symbols scheduling restriction before and after SSB transmission – 
· For 480 kHz SCS,
· K=2 
· For 960 kHz SCS, 
· K=3
· L = 1 for 480/960kHz SCS (based on Issue 2-3-1)
· FFS: M for 480/960kHz SCS
· Consider propagation delay difference of 3.33us considering FR2-2 coverage of 1km
Candidate options: 
· FFS: M for 480/960kHz SCS
Recommendations for 2nd round: Continue discussion in the second round and finalize M

	
	Issue 2-3-3: ‘Psharing factor’ in beam management
Companies’ views: Not enough comments
 Tentative agreements:
Candidate options: 
· Proposal 1 (Ericsson): Psharing factor in beam management, e.g., L1-RSRP, BFD and RLM shall be 3 in any case for 480KHz and 960KHz SCS
Recommendations for 2nd round: Continue discussion in the second round




Discussion on 2nd round (if applicable)


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

	R4-2200126
	CATT
	Proposal 1: It is reasonable to choose Te that always meets the condition TCP – TCH  2 (Te + TAC,Q /2 ) > 0.
Proposal 2: For 480 kHz SCS and 960 kHz SCS, TCH reduction should be considered. Otherwise, we need to be able to accept the loss of transmission performance.
· One possible method is to limit the application scenarios, such as indoor, tens of meters of coverage environment or in a good propagation. 
Observations: For other options with SSB SCS > UL SCS, the Te requirement is easier to meet than SSB SCS = UL SCS.
Proposal 3: For SSB and UL SCS combinations,
· It is reasonable to support other options with SSB SCS > UL SCS.
· It may also be possible to define requirements for the combination of (120, 480) and (480, 960), depending on the channel delay spread and whether the reserved margin time is sufficient for the UE implementation.
Proposal 4: The percentage of UL CP length Te can occupancy should be < 30%.
Proposal 5: It may be necessary to consider the new MRTD requirements for FR2-2, and when defining the MRTD requirements in FR2-2, it is based on the following principles:
· For asynchronous cases: MRTD = 0.5 slot
· For synchronous cases: MRTD = TAE + propagation delay difference
Proposal 6: For FR2-2 and FR2-2, there is no propagation delay difference.
Proposal 7: For FR1 and FR2-2, the deployment assumptions between FR1 BS and FR2-2 BS will have an impact on MRTD.
· If there are no specific limitations or large changes compared with legacy deployments, the deployment delay difference may not change.
Proposal 8: The MRTD requirements for FR1 and FR2-2 inter-band CA depend on the conclusions of TAE and the propagation delay difference requirements.
Proposal 9: MRTD for FR1 and FR2-2 NR DC
· For inter-band synchronous cases: Wait for conclusions on TAE and the propagation delay difference requirements.
· For inter-band asynchronous cases: Reuse the existing MRTD requirements for FR1 and FR2-1, that is, half the slot length with respect to the larger SCS of the MCG and SGC cells.

	R4-2200283
	Apple
	Observation 1: Considering the narrow beam in FR2-2, the actual delay spread is smaller than the ones used in the channel model.
Proposal 1: When considering the upper limit of Te, 50% of UL CP length is used.
Proposal 2: Requirements for the following cases can be deferred:
· 120, 960
· 120, 480
· 480, 960
· Other options with SSB SCS > UL SCS
Proposal 3: RAN4 considers the testing and core requirement together to speed up the progress of the core requirement discussion.

	R4-2200661
	Vivo
	Proposal 1: The maximum channel delay spread shall be 20ns for both 480kHz and 960kHz when defining the Te requirements.
Proposal 2: RAN4 shall not define the Te requirements for the combination of (120kHz SSB SCS, 960kHz UL SCS) and (480kHz SSB SCS, 960kHz UL SCS).
Proposal 3: For the Te requirements, update Table 7.1.2-1 for FR2-2 as below:
Table 7.1.2-1: Te Timing Error Limit
	Frequency Range
	SCS of SSB signals (kHz)
	SCS of uplink signals (kHz)
	Te

	1
	15
	15
	12*64*Tc

	
	
	30
	10*64*Tc

	
	
	60
	10*64*Tc

	
	30
	15
	8*64*Tc

	
	
	30
	8*64*Tc

	
	
	60
	7*64*Tc

	2-1
	120
	60
	3.5*64*Tc

	
	
	120
	3.5*64*Tc

	
	240
	60
	3*64*Tc

	
	
	120
	3*64*Tc

	2-2
	120
	120
	3.5*64*Tc

	
	
	480
	1.7*64*Tc

	
	480
	120
	3.5*64*Tc

	
	
	480
	1.7*64*Tc

	
	960
	120
	3.5*64*Tc

	
	
	480
	1.7*64*Tc

	
	
	960
	0.7*64*Tc

	Note 1:	Tc is the basic timing unit defined in TS 38.211 [6]



Proposal 4: RAN4 shall evaluate how much DL timing estimation error can be improved when using TRS.
Proposal 5: For UL SCS of 480/960 kHz, a UE is required to meet the UL timing accuracy requirements if an SSB is available in the last 40 ms.
Proposal 6: The propagation delay difference of FR2-2 should be 3.33us considering the coverage of 1km.
Proposal 7: The MRTD requirement for intra-band non-contiguous NR CA need to continue waiting for the TAE conclusion from RF group.
Proposal 8: The existing MRTD requirements for inter-band CA for FR1 and FR2-1 can be reused for inter-band CA for FR1 and FR2-2.
Proposal 9: The MRTD requirements for FR2 inter-band CA is only applicable for FR2-1. For the MRTD requirements for inter-band NR carrier aggregation, update Table 7.6.4-2 for FR2-2 as below:
Table 7.6.4-2: Maximum receive timing difference requirement for inter-band NR carrier aggregation
	Frequency Range of the pair of carriers
	Maximum receive timing difference (µs) 

	FR1
	33

	FR2-1
	8 note1

	Between FR1 and FR2
	25 

	Note1:	This requirement applies to the UE capable of independent beam management for FR2 inter-band CA.



Proposal 10: The existing MRTD requirements for inter-band synchronous DC for FR1 and FR2-1 can be reused for inter-band synchronous DC for FR1 and FR2-2.
Proposal 11: The MRTD requirements for FR2 +FR2 inter-band CA is only applicable for FR2-1+FR2-1. For the MRTD requirements for inter-band synchronous NR DC, update Table 7.6.6-1 for FR2-2 as below:
Table 7.6.6-1: Maximum receive timing difference requirement for inter-band synchronous NR DC
	Frequency Range
	Maximum receive timing difference (µs) 

	Cell in MCG
	Cell in SCG
	

	FR1
	FR1
	33

	FR2-1
	FR2-1
	8

	FR1
	FR2
	33



Proposal 12: The MRTD requirements for inter-band asynchronous NR DC shall the half of slot length.
Proposal 13: For the MRTD requirements for inter-band asynchronous NR DC, update Table 7.6.6-2 for FR2-2 as below:
Table 7.6.6-2 Maximum receive timing difference requirement for inter-band asynchronous NR DC
	Max {Sub-carrier spacing in PCell (kHz), Sub-carrier spacing in PSCell (kHz)} 
	Maximum receive timing difference (µs)

	15
	500

	30
	250

	60
	125

	120
	62.5

	480
	15.625

	960
	7.8125



Proposal 14: The existing MTTD requirements for inter-band CA for FR1 and FR2-1 can be reused for inter-band CA for FR1 and FR2-2.
Proposal 15: The MTTD requirements for FR2 inter-band CA is only applicable for FR2-1. For the MTTD requirements for inter-band CA, update Table 7.5.4-1 for FR2-2 as below:
Table 7.5.4-1: Maximum uplink transmission timing difference requirement for inter-band NR carrier aggregation
	Frequency Range of the pair of TAGs
	Maximum uplink transmission timing difference (µs) 

	FR1
	34.6

	FR2-1
	8.5 Note1

	Between FR1 and FR2
	26.1 

	Note1:	This requirement applies to the UE capable of independent beam management for FR2 inter-band CA.



Proposal 16: The existing MTTD requirements for inter-band synchronous NR DC for FR1 and FR2-1 can be reused for inter-band synchronous NR DC for FR1 and FR2-2.
Proposal 17: The MTTD requirements for FR2 +FR2 inter-band CA is only applicable for FR2-1+FR2-1. For the MTTD requirements for inter-band synchronous NR DC, update Table 7.5.6-1 for FR2-2 as below:
Table 7.5.6-1: Maximum uplink transmission timing difference requirement for inter-band synchronous NR DC
	Frequency Range
	Maximum uplink transmission timing difference (µs)

	Cell in MCG
	Cell in SCG
	

	FR1
	FR1
	34.6

	FR2-1
	FR2-1
	8.5

	FR1
	FR2
	34.1



Proposal 18: The MTTD requirements for inter-band asynchronous NR DC shall the half of slot length.
Proposal 19: For the MTTD requirements for inter-band asynchronous NR DC, update Table 7.5.6-2 for FR2-2 as below:
Table 7.5.6-2 Maximum uplink transmission timing difference requirement for inter-band asynchronous NR DC
	Max {Sub-carrier spacing in PCell (kHz), Sub-carrier spacing in PSCell (kHz)} 
	Maximum uplink transmission timing difference (µs)

	15
	500

	30
	250

	60
	125

	            120
	62.5

	480
	15.625

	960
	7.8125



Observation 1：In [38.808], the channel model of FR2-2 from RAN1 is AWGN and TDL-A (5/10/20ns delay spread).


	R4-2200915
	Nokia
	Observation 1: Study phase results in 38.808 show analysis that suggest delay spreads of more than 30 ns for indoor scenarios above 52.6 GHz.
Proposal 1: When defining the margin for the Te calculation, consider a maximum channel delay spread of TCH = 40 ns for 480 kHz SCS, and TCH = 30 ns for 960 kHz SCS.
Observation 2: From UE perspective, the boundaries for Te can be determined considering the DL timing detection accuracy eRS and the expected clock drift eDRIFT.
Proposal 2: Choose Te such that the condition eRS+eDRIFT < Te < (TCP-TCH-TAC,Q)/2  holds, where eRS is the DL timing estimation accuracy, eDRIFT is the clock drift for the RS periodicity, TCP is the CP length, TCH is the channel delay spread, TAC,Q is the timing advance command step.
Observation 3: A small X implies in small period between SSBs large overhead and inefficient network resource usage and should be avoided.
Proposal 3: Adopt SSB availability of X=80 ms.
Observation 4: A practical eMBB scenario might be using a large SCS for enabling a wider BWP in DL, while using a narrower BWP with small SCS in the UL.
Observation 5: There is no technical reason to prevent scenarios with SSB SCS > UL SCS since it can only be easier from the UE implementation perspective due to the improved DL timing estimation accuracy provided larger SSB SCS.
Proposal 4: RAN4 to define Te requirements for all the cases with SSB SCS > UL SCS, i.e.:
      -480 kHz SCS for SSB and 120 kHz UL SCS
      -960 kHz SCS for SSB and 120 kHz UL SCS
     -960 kHz SCS for SSB and 480 kHz UL SCS
Observation 6: UE capabilities discussion is still ongoing on RAN1, and it is not prevented to have a UE that supports a different set of SCS in DL and UL. That means that it is not prevented that an UE could support 960 kHz SCS in UL and not support it on DL. 
Observation 7: Initial access SSB configurations do not include 960 kHz SCS. Therefore for resource optimization, some network deployments might want to use 960 kHz
Proposal 5: RAN4 to define Te requirements for all the cases with SSB SCS < UL SCS, i.e.:
      -120 kHz SCS for SSB and 480 kHz UL SCS
      -120 kHz SCS for SSB and 960 kHz UL SCS
     -480 kHz SCS for SSB and 960 kHz UL SCS
Observation 8: For the combination of 960 kHz SCS in UL and 120 kHz SCS in DL, the usage of TRS enables enough UE margin for the definition of Te.
Observation 9: TRS is mandatory UE feature and Ues expect it to be configured in RRC connected mode.
Observation 10: Since TRS is only configured n RRC_connected, Te values derived from TRS are not applicable to PRACH in initial access, and SSB DL timing detection accuracy have to be considered in that situation.
Proposal 6: The Te requirements for the SCS combination of 960 kHz in UL with 120 kHz DL can be relaxed for PRACH transmission in initial access in relation to the lower bound TCP - TCH  - 2 ( Te + TAC,Q /2 ) > 0.
Proposal 7: Adopt the following Te requirements for the new SCSs used in FR2-2:
	SCS of SSB/TRS signals (kHz)
	SCS of uplink signals (kHz)
	Te

	120
	480
	0.9*64*Tc

	
	960 (Note1)
	0.5*64*Tc

	
	960 (Note 2)
	0.8*64*Tc

	480
	120
	3.1*64*Tc

	
	480
	0.5*64*Tc

	
	960
	0.4*64*Tc

	960
	120
	3*64*Tc

	
	480
	0.45*64*Tc

	
	960
	0.35*64*Tc

	Note 1: Considering TRS as reference signal for DL timing estimation
Note 2: For PRACH only, relaxed requirements considering DL timing estimation based on 120 kHz SCS SSB.



Observation 11: Scenario with FR2-2 inter-band CA and NR-DC is not agreed to be defined in RRM before there are further agreements from RF.
Proposal 8: No need to discuss propagation delay for MRTD while FR2-2 only inter-band CA and NR-DC is not included in the RRM deployment scenarios.
Observation 12: The MRTD requirements for asynchronous cases are defined for the closest slot boundary without taking into account the slot index.
Proposal 9: For Inter-band synchronous NR-DC between FR1 and FR2-2 reuse the existing MRTD requirements for FR1 and FR2-1.
Proposal 10: For Inter-band asynchronous NR-DC between FR1 and FR2-2 reuse the existing MRTD requirements for FR1 and FR2-1, i.e. MRTD is half of the slot duration.


	R4-2200934
	Mediatek
	Observation 1: For the higher SCS, the timing error is dominated by the RF mismatch and margin.
Observation 2: The timing error budget for RF mismatch and margin will be reduced to ~2.1 Ts and ~1 Ts for UL SCS of 480k Hz and 960 kHz, respectively
Proposal 1: Introduce a new UE capability for supporting UL timing accuracy.
Observation 3: Network could schedule one UE at one UL slot to avoid UL interference between UEs when UE cannot support accurate UL timing. 
Proposal 2: UE shall not transmit UL transmissions on the 1st UL symbol and the last UL symbol of scheduled UL slots, if the UE cannot meet the new Te requirement for SCS of 480 kHz / 960 kHz.
Proposal 3: For intra-band non-contiguous CA, 1 slot margin is reserved for misalignment. For FR1 and FR2-2 CA, K slots (s) are reserved, where K is FFS depending on the MRTD value.
Proposal 4: If the scheduling cell and scheduled cell are with different SCS, keep the current assumption which says “TBWPswitchDelay + Y shall follow the smaller SCS of scheduling cell, scheduled cells before and scheduled cells after active BWP change.

	R4-2201195
	Huawei
	Observation 1: Define Te requirements to guarantee the performance for typical scenarios.
Proposal 1:  Define requirements for the case when SSB SCS > UL SCS in addition to the agreed cases, and discuss whether to have requirements for (120, 480) and (480, 960).
Observation 2: The timing estimation accuracy based on TRS depends on bandwidth of TRS.
Observation 3: The timing error of UE UL transmission is unpredictable if only defining requirements for short SSB periodicity
Proposal 3: RAN4 to define Te requirements for typical SSB periodicity of 20 ms and a separate relaxed Te requirements for longer SSB periodicity.  
Proposal 4: Define Te requirements for following two cases:
SSB is available in the last 20 ms for SSB SCS ≥ UL SCS. The percentage of UL CP that Te can occupy is 30%.
SSB is available in the last 80 ms for SSB SCS ≥ UL SCS. The percentage of UL CP that Te can occupy is 40%.
Table I. Te when SSB is available in last 20ms
	SSB SCS (kHz)
	UL SCS (kHz)
	Te 
	　Te/CP

	480
	120
	1.6*64*Tc
	8.8%

	
	480
	1*64*Tc
	22.3%

	960
	120
	1.4*64*Tc
	7.7%

	
	480
	0.8*64*Tc
	17.8%

	
	960
	0.65*64*Tc
	29.0%



Table II. Te when SSB is available in last 80ms
	SSB SCS (kHz)
	UL SCS (kHz)
	Te 
	　Te/CP

	480
	120
	1.9*64*Tc
	10.5%

	
	480
	1.2*64*Tc
	26.7%

	960
	120
	1.6*64*Tc
	8.8%

	
	480
	1*64*Tc
	22.3%

	
	960
	0.85*64*Tc
	37.9%



Observation 4: TAE requirements for FR2-2 is under discussion in RF session.
Proposal 5:
Take following propagation delay difference assumptions for considerations:
1. Same propagation delay difference as FR2-1
2. Shorter propagation delay differences, e.g. 1000 m
Proposal 6: For asynchronization case, define MRTD/MTTD as half slot for corresponding SCS.

	R4-2201407
	ZTE
	Proposal 1: Keep the Te within the same percentage of the CP length as existing SCS (< 30%).
Proposal 2: Te can occupy 30% of UL CP length if UE implementations are proven to be impossible to keep current Te requirements.
Proposal 3: Define at least two sets of Te requirements based on SSB periodicity for UL SCS of 480/960 kHz. At least two Te can be defined based on the assumption that if an SSB is available in the last 40 ms and 160 ms.

	R4-2201583
	Ericsson
	Observation 1: The combination of SSB SCS = 120 kHz and UL SCS = 960 kHz is with a proposed Te =  0.63*64*Tc get very small margin.
Proposal 1: Te 
	Frequency Range
	SCS of SSB signals (kHz)
	SCS of uplink signals (kHz)
	Te
	UL CP (%)

	2-2
	120
	480
	1.3*64*Tc
	28%

	
	120
	960
	0.63*64*Tc
	28%

	
	480
	120
	0.25*64*Tc
	1.3%

	
	480
	480
	0.25*64*Tc
	5%

	
	480
	960
	0.25*64*Tc
	11%

	
	960
	120
	0.17*64*Tc
	1%

	
	960
	480
	0.17*64*Tc
	4%

	
	960
	960
	0.17*64*Tc
	7%

	Note 1:	Tc is the basic timing unit defined in TS 38.211 [6]
	



Proposal 2: MRTD = 0.26 µs for non-contiguous intra band CA in FR2-2.
Proposal 3: MRTD = 8 µs for FR2-2 CA inter band. 
Proposal 4: MRTD = 25 µs for inter band carrier aggregation between FR1 and FR2-2.
Proposal 5: MRTD = 33 µs for inter-band asynchronous EN-DC, for SCG SCS = 480 kHz and SCG SCS = 960 kHz.
Proposal 6: MRTD = 33 µs for inter-band synchronous EN-DC, for SCG SCS = 480 kHz and SCG SCS = 960 kHz.

	R4-2201787
	Intel
	Observation 1: 
· RMS delay spread of 40ns and larger should not be considered as typical for 960kHz operation.
· For timing offset equal to 50% of CP length PUSCH BLER reaches 1% in very high SNR region for both 480kHz (with DS=40ns) and 960kHz (with DS=20ns) operation 
· For timing offset equal to 30%of CP length and lower no major demodulation issues observed
Proposal 1: RAN4 to define the Te requirements as 1.34*64*Tc and 0.67*64*Tc for UL SCSs 480kHz and 960kHz respectively
Observation 2: The Tq requirements do not put any limitation on the minimum step size or rate, but it is not reasonable to have the requirements on step size which is larger than the target tolerance. Thus, existing values of Tq can not be reused for 480kHz and 960kHz SCSs.
Proposal 2: RAN4 to define Tq and Tp requirements for 480kHz and 960kHz considering that it is preferred to have them smaller than Te value.
Observation 3: RF margin value considered for LTE, FR1 and FR2 is too large comparing to the proposed Te value.
Proposal 3: RAN4 to define Tq requirements for 480kHz and 960kHz equal to (0.6875*64*Tc + RF_margin). RAN4 to determine RF_margin value, which could be reasonable for high frequencies of FR2-2.
Observation 4: For high SCSs we see two options on how to account RTD
Option 1: RTD reflects the whole time difference between carriers caused by TAE and propagation delay difference. RTD is considered between the boundaries of the slots which were sent simultaneously.
Option 2: RTD reflects only slot boundary misalignment without considering the slot index. RTD is considered between the closest slot boundaries (Rel-15/Rel-16 definition)
Proposal 5: In case of NR carrier aggregation RAN4 to consider the receive timing difference between carriers as the timing difference between the slot boundaries of the slots which were sent simultaneously
Proposal 6: In case of NR DC RAN4 to consider the receive timing difference between carriers as the timing difference between the closest slot boundaries.
Proposal 7: In case of NR DC with high SCS the UE is always in asynchronous conditions with MRTD shown in Table 2.3-1
Table 2.3-1 MRTD for NR DC
	Max {Sub-carrier spacing in PCell (kHz), Sub-carrier spacing in PSCell (kHz)} 
	Maximum receive timing difference (µs)

	480
	16.625

	960
	7.8125




	R4-2202033
	Qualcomm
	Observation 1: RAN4 specifies the UE transmit timing based on the SSB bandwidth.
Observation 2: An additional margin in the timing error is specified to account for UE artifacts related to DL to UL switching.
Observation 3: The upper limit on the timing error is half CP length on the uplink transmission.
Observation 4: Reduction in CP length of the UL transmission for higher SCS of 480/960kHz leaves the UE with very little timing estimation error margin which does not scales down linearly with wider DL SSB bandwidth. 
Observation 5: Even with Te of 0.5*CP, some scenarios (e.g., SSB SCS 120, UL SCS 960) may not meet the UL timing accuracy requirements given an extremely small error margin.
Observation 6: Current RAN4 requirements on availability of an SSB in the last 160ms leads to a timing drift of 16ns (with 0.1ppm frequency error) which contributes to the UL timing error margin.
Proposal 1: For UL SCS of 480/960 kHz, a UE is required to meet the UL timing accuracy requirements if an SSB is available in the last 20ms.
Observation 7: RAN1 assumed the following mandatory delay spread for link level simulations [TS 38.808]:
TDL model as defined in of TR38.901 Clause 7.7.2:
- TDL-A (5ns, 10ns, 20ns DS) 
CDL model as defined in of TR38.901 Clause 7.7.1:
- CDL-B (20ns, 50ns DS)
- CDL-D (20ns, 30ns DS) with K-factor = 10 dB

Proposal 2: To evaluate RAN4 RRM requirements for FR2-2, assume the following delay spread values:
· 20ms for 480kHz SCS
· 10ms for 960kHz SCS

Observation 8: Based on the condition TCP - TCH - 2 ( Te + TAC,Q /2 ) > 0, and assuming DS of 20ms and 10ms for 480kHz and 960kHz SCS respectively, we get a Te/TCP ratio of 37.7%	
Observation 9: For a Te/TCP ratio of 37.7%, the UE can meet the UL accuracy requirements for most cases if an SSB is available in the last 20ms.
Proposal 3: Based on the discussed condition TCP - TCH - 2 ( Te + TAC,Q /2 ) > 0, and a delay spread of 20ms and 10ms for 480kHz and 960kHz SCS respectively, propose to use a Te/TCP ratio of 37.7% in determining UL timing accuracy requirements. FFS : 120kHz SSB SCS and 960kHz UL SCS.	

	R4-2200563
	LGE
	Proposal 1: Use the following principle for MTTD/MRTD requirements in FR2-2, and overall MRTD/MTTD requirements could be defined after finalizing the TAE value discussion.
· For MRTD
· In synchronous case: TAE + propagation delay difference
· In asynchronous case: half slot
· For MTTD
· MRTD + UL transmit error
Proposal 2: No further discussion on propagation delay for FR2-2 MTTD/MRTD requirements is needed.
Proposal 3: The shorter MRTD between FR1 and FR2-2 inter-band CA should be further discussed based on real network deployment and UE baseband processing.
Proposal 4: Define 33us MRTD for 480 and 960kHz SCS of asynchronous inter-band NR-DC

	R4-2200916
	Nokia
	Draft CR adding timing requirements for FR2-2

	R4-2202048
	Qualcomm
	Draft CR for timing requirements for FR2-2 – MRTD, MTTD



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: UE transmit timing error
Sub-topic description: 
Open issues and candidate options before e-meeting:
Issue 3-1-1: Basic principles for defining Te
· Proposal 1 (Nokia, CATT): Choose Te such that the condition Te < (TCP-TCH-TAC,Q)/2  holds.
· Proposal 2 (Nokia): RAN4 to choose Te such that the condition eRS+eDRIFT < Te < (TCP-TCH-TAC,Q)/2  holds.
· where eRS is the DL timing estimation accuracy
· eDRIFT is the clock drift for the RS periodicity
· TCP is the CP length
· TCH is the channel delay spread
· TAC,Q is the timing advance command step
· Recommended WF
· Discuss the proposals

	Company
	Comments

	XXX
	

	Huawei
	We suggest to discuss the Te value and applicable scenarios directly. As analyzed in our paper, it is hard to come up with a general principle, which may easily lead to a Te value which exceeds UE’s capability. 

	Nokia
	We agree with proposals 1 and 2. 
We think it is good to have general guidelines for evaluating feasible Te values. 


	Ericsson
	Proposal 1 for Te is ok. Proposal 2 for e_rs + e_drift is ok.

	vivo
	If agreements can be reached for Issue 3-1-4, then we don’t need to discuss the principle.

	Apple
	We want to emphasize that UE implementation challenges need to be properly considered.

	CATT
	We agree with Nokia, and think it is better to have general guidelines for evaluating feasible Te values for analysis. Considering the UE capability, we can focus more attention on the application scenario and SCS combination.



Issue 3-1-2: Channel delay spread for defining Te
· Proposal 1 (CATT, Apple): For 480 kHz SCS and 960 kHz SCS, TCH reduction should be considered
· Proposal 2 (Vivo): The maximum channel delay spread shall be 20ns for both 480kHz and 960kHz when defining the Te requirements
· [bookmark: _Hlk92932998]RAN1 considered AWGN and TDL-A (5/10/20ns delay spread)
· Proposal 3 (Nokia): When defining the margin for the Te calculation, consider a maximum channel delay spread of TCH = 40 ns for 480 kHz SCS, and TCH = 30 ns for 960 kHz SCS.
· Proposal 4 (Intel): RMS delay spread of 40ns and larger should not be considered as typical for 960kHz operation. Consider 40ns for 480KHz and 20ns for 960kHz.
· Proposal 5 (Qualcomm): To evaluate RAN4 RRM requirements for FR2-2, assume a delay spread of 20ms for 480kHz SCS and 10ms for 960kHz SCS based on RAN1 TDL-A (5/10/20ns delay spread) model
· Recommended WF
· Discuss the proposals

	Company
	Comments

	XXX
	

	Huawei
	Slight prefer proposal 2. 

	Intel
	Prefer Proposal 4. Ok with Proposal 2

	Nokia
	We agree with proposal 3. 
This is in line with the results from 38.808 clause 6.3 on typical scenarios for operation above 52.6 GHz. In the study phase at least one company identified DS of 45 ns, and other companies identified 30 ns or less for 80 to 90% of the UEs. Contributions on that topic include R1-2007654, R1-2007982, R1-2008615.
We can compromise with Proposal 4. 

	Qualcomm
	We support proposal 5. RAN1 considered delay spreads of up-to 20ns for TDL-A channels during study phase. Not to mention the timing related challenges were not considered during the study phase. Meeting timing requirements would be very challenging considering longer delay spreads and hence we support Proposal 5. We are okay to compromise to proposal 2.

	Ericsson
	We prefer 40 ns also for 960 kHz.

	vivo
	Support Proposal 2. The channel model from RAN1 can be considered as baseline. 
Proposal 1 and proposal 5 is also fine.

	Apple
	As observed in our paper, due to narrow beams in FR2-2, the actual delay spread is smaller than the ones used in the channel model. Proposal 5, 20ns for 480kHz SCS and 10ns for 960kHz SCS, is a good starting point.

	CATT
	Slight prefer proposal 4.



Issue 3-1-3: SSB periodicity
· Proposal 1:  For UL SCS of 480/960 kHz, a UE is required to meet the UL timing accuracy requirements if an SSB is available in the last X ms.
· Option 1 (Qualcomm, Apple, Huawei): X=20ms
· Option 2 (Vivo, ZTE): X=40ms
· Option 3 (Nokia): X=80ms
· Recommended WF
· Discuss the proposal

	Company
	Comments

	XXX
	

	Huawei
	We suggest to consider two set of requirements based on different SSB periodicity. At least one for 20 ms SSB to  cover the most typical scenario.

	Intel
	Support Option 2. We can also agree on Option 1, though it provides significant overhead.

	Nokia
	We prefer Option 3. 
From the margin calculations we presented in our paper, we identified that it is possible to define Te values with 80 ms interval. 
Smaller X would imply in very heavy use of resources for reference signals; therefore we would like to avoid it to be mandated to be too small. 

	Qualcomm
	We support option 1, i.e. X=20ms but can compromise to X=40ms for 480kHz SCS. For 960kHz SCS, X=20ms is required to consider defining Te requirements.

	Ericsson
	We prefer option 3 based on that we prefer to stay as close to existing 160 ms period as possible to avoid draining UE power. It is true hat one pays a price for additional click drift due to this. 

	vivo
	Prefer Option 2 from the perspective of both UL timing requirements and power saving. Considering the frequency error is 0.1PPM, there only exists a 2ns difference between 20ms of SSB periodicity and 40ms of SSB periodicity.

	Apple
	Support option 1.

	CATT
	We prefer option 3 and  believe that the existing 160ms should be as close as possible to avoid draining UE power. We can also agree on option 2.




Issue 3-1-4: Percentage of UL CP length Te can occupy for UL SCS of 480/960 kHz
· Option 1 (Apple): 50%
· Option 2 (CATT, ZTE, Intel): 30%
· Option 3 (Huawei): For SSB SCS ≥ UL SCS, and SSB periodicity: 80ms – 40%, 20ms – 30%,
· Option 4 (Ericsson): 28%
· Option 5 (Qualcomm): For SSB periodicity of 20ms – 38%. 
· FFS: 120kHz SSB SCS and 960kHz UL SCS
· Recommended WF
· Discuss the options

	Company
	Comments

	XXX
	

	Huawei
	Support option 3. 

	Intel
	Support Option 2. Our position is based on the link-level simulation results for PUSCH demodulation.

	Nokia
	Our preference is to keep to discuss Te for the individual SSB and UL SCS combination. 
As we discuswed before, we also brought LL results that show degradation of UL demodulation performance if Te occupies a large fraction of the CP length, so we would like to keep these values close to existing Te values in the rage of 20.30% of the CP. 


	Qualcomm
	Support option 5, UE cannot meet the Te requirements below this number for SSB periodicity of 20ns and delay spread of 10/20ns. Not to mention that the case of 120,960 is challenging to meet even with 40% CP occupancy.

	Ericsson
	We prefer option 4 (28%) or option 2 (30%), based on highest value used in legacy system. 

	vivo
	Proposal 5 is fine with us without restriction of SSB periodicity to 20ms.

	Qualcomm
	Based on GTW agreement:

· UE transmit timing error requirements for UL SCS of 480/960 kHz are defined under the following assumptions
· SCS:
· SSB SCS ≥ UL SCS
· FFS if other SCS combinations shall be considered
· At least one SSB is available at the UE during the last: 20ms, 40ms, 80ms
· Note: If multiple set of requirements are defined, then the requirements will be defined for at most for 2 periodicities
· Max delay spread: 
· [30ns] for 480kHz 
· [20ns] for 960kHz
· FFS if a single set or multiple sets of requirements need to be defined
· FFS how to design test case for UE transmit timing error requirements
Considering the agreed delay spread, we can compromise to the following Te occupancy
	SSB SCS
	UL SCS
	Te/CP ratio

	
	
	T_SSB = 20ms
	T_SSB = 40ms
	T_SSB = 80ms

	480
	480
	0.25
	0.3
	0.35

	960
	480
	0.25
	0.3
	0.35

	960
	960
	0.3
	0.35
	0.4

	480
	960
	0.35
	0.4
	0.45

	120
	480
	0.28
	0.3
	0.35



As shown above, we think we can specify a single set of requirements with SSB periodicity of 40ms and adopt the above mentioned Te/CP occupancy.
Note that the case of 120,960 is still challenging and can be kept FFS for now

	Apple
	Support option 1. We will also consider further proposals based on today’s GTW discussion.

	Nokia
	Considering the outcome of the discussions on yesterday’s GTW, we believe that it is beneficial to send an LS to RAN1. Since RAN4 has identified that some scenarios are challenging, we believe that this should be communicated and considered in RAN1 feature list. In our view, the main points to be communicated to RAN1 would include:   
· The list of challenging SSB SCS / UL SCS combinations
· Need for considering the SSB SCS in the feature list for UEs that are capable of transmitting UL in 480 kHz and/ or 960 kHz SCS.
Can the moderator allocate an LS so that we can continue the discussion on the second round? Nokia can volunteer to draft it. 

	CATT
	We prefer option 3 and  believe that the existing 160ms should be as close as possible to avoid draining UE power. We can also agree on option 2.



Issue 3-1-5: Two set of requirements
· Proposal 1: Define two set of UL timing accuracy requirements:
· Option 1a (Huawei): One for SSB periodicity of 20ms, other for 80ms
· Option 1b (ZTE): One for SSB periodicity of 40ms, other for 160ms 
· Recommended WF
· Discuss the proposals

	Company
	Comments

	XXX
	

	Huawei
	Support option 1a. At least 20ms SSB periodicity should be covered.

	Intel
	Defining two sets of requirements will provide better flexibility for network. We are ok with Proposal 1. The exact values for SSB periodicities depend on the outcome of Issue 3-1-3

	Nokia
	We think Te should be accurate enough for the worst case of SSB periodicity, and one set should be enough for the RRM requirements. 

	Qualcomm
	We are open to explore this route. One set of requirements for SSB periodicity of 20ms is definitely needed.

	Ericsson
	At least 160 ms SSB periodicity should be covered. If we define other set we prefer to use 80 ms SSB periodicity.

	vivo
	We prefer to define one set of UL timing accuracy requirement based on SSB periodicity of [40ms].

	Qualcomm
	Based on our analysis in Issue 3-1-4, we agree with vivo and prefer to define one set of requirements based on SSB periodicity of 40ms (FFS case of 120,960)

	Apple
	We are willing to further discuss proposal 1.



Issue 3-1-6: SSB and UL SCS combinations
· Proposal 1:  Define requirements for the following (SSB SCS, UL SCS) cases:
· 120, 960
· Yes – Nokia 
· No – Apple, Vivo 
· 120, 480
· Yes – Vivo, Nokia  
· No – Apple
· 480, 960
· Yes – Nokia
· No – Apple, Vivo
· FFS for these cases – CATT, Huawei, Qualcomm
· Depending on SSB periodicity, channel delay spread and application scenario
· Proposal 2:  Define requirements for other options with SSB SCS > UL SCS:
· Yes – CATT, Nokia, Huawei 
· No – Apple 
· Proposal 3 (Mediatek):  Introduce a new UE capability for supporting UL timing accuracy.
· Proposal 3a (Mediatek):  UE shall not transmit UL transmissions on the 1st UL symbol and the last UL symbol of scheduled UL slots, if the UE cannot meet the new Te requirement for SCS of 480 kHz / 960 kHz.
· Recommended WF
· Discuss the options

	Company
	Comments

	XXX
	

	Huawei 
	Support proposal 2 – Yes.
For (120,480) (120,960) (480,960), justifications are need. We suggest to preclude (120,960).

	Intel
	We support precluding (120,960). For other combinations we don’t see justification to preclude.

	MTK
	FFS (960, 120), (120,960) not clear the use case. 
Support Proposal 3 to indicate whether UE is able to meet the accurate timing requirement. Up to NW implementation, NW could further mitigate the UL interference. 

	Nokia
	Proposal 1: We agree with 120+480, 120+960, 480+960.
We believe that the SSB SCS < UL SCS combinations should not be precluded from the RRM requirements. 
UE capabilities discussion is still ongoing on RAN1, and it is not prevented to have a UE that supports a different set of SCS in DL and UL. That means that it is not prevented that an UE could support 960 kHz SCS in UL and not support it on DL. 
Initial access SSB configurations do not include 960 kHz SCS. Therefore for resource optimization, some network deployments might want to use 120 kHz or 480 kHz only for the SSBs. 

Proposal 2: we agree with SSB SCS > UL SCS
We don’t see reason to prevent these options. 
There is no technical reason to prevent these scenarios, since it is easier from the UE implementation to meet the Te requirements if the SSB SCS is larger than the UL SCS. 
Additionally, a practical eMBB scenario could be using a larger SCS for a wider SCS in DL while using a smaller SCS in UL. 

Proposal 3 – we do not agree with this proposal. 
In our view, if such capability is introduced there is a large complexity level introduced to the network, and the overall system performance would be highly affected by the UEs that do not meet the Te requirements. 
The UEs not supporting Te accuracy would probably experience much worst UL thoughtput, since only very low MCSs could be used for them. Additionally, it would be very challenging to schedule different UEs in the same slot. 

	Qualcomm
	For Proposal 1, whether these combinations could be supported or not depends on the agreements on delay spread and SSB periodicities under Issue 3-1-2 and 3-1-3. It’s almost impossible to support some of these combinations if a shorter delay spread (~10/20ns) and shorter SSB periodicity (20/40ns) is not agreed. Suggest to keep FFS and come back after reaching some agreements on Issue 3-1-2 and 3-1-3.
For proposal 2, we don’t see the use case but are okay in general. Suggest to keep FFS for now and focus on more important combinations.

	Ericsson
	(120,960) can be downprioritized. Besides this, the other (DL:SSB,UL_SCS) combinations can enter the standard.

	vivo
	We prefer to define the following (SSB SCS, UL SCS) cases:
(120, 120) (120, 480) (480, 120) (480, 480) (960, 120) (960, 480) (960, 960)

	Qualcomm
	We agree with Ericsson and vivo and can define requirements for all cases, under the assumption of 40ms SSB periodicity, except (120,960) which can be FFS for now

	Apple
	The main reason to limit the combinations is 1) how difficult it is for the UE to meet the requirements 2) how likely they will be deployed. More inputs are welcome.

	CATT
	We also agree with Ericsson and vivo.
For proposal 2:
We support to define requirements for other options with SSB SCS > UL SCS. 
For proposal 1:
For the SSB and UL SCS combinations of (120, 480) and (480, 960), depending on SSB periodicity, channel delay spread and application scenario.
For the SSB and UL SCS combinations of (120, 960), we recommend not to define Te requirement for it, as UE is difficult to implement.



Issue 3-1-7: Using TRS for RRC connected mode UL timing
· Proposal 1 (Vivo):  Using TRS for improving DL timing estimation error needs further evaluation
· Proposal 2 (Huawei): Rely only on SSBs  
· Recommended WF
· Discuss the proposal

	Company
	Comments

	XXX
	

	Huawei
	We support proposal 2. But we are open to discuss on TRS based requirements. The accuracy of TRS based timing estimation also depends on BW of TRS and periodicity.  It cannot assumed that TRS can also way provided better performance.

	Intel
	We are wondering whether the intention of Proposal 1 is to define new requirements for Te in RRC connected mode in addition to UE initial transmission timing error

	Nokia
	We agree with proposal 1. 
We have also proposed on our paper that can be good for SSB/UL SCS combinations that are more challenging. In that case initial access may have to be evaluated separately as in Issues 3-1-10

	Qualcomm
	We are open to discuss TRS for improving DL estimation, but it needs further evaluation.

	Ericsson
	Proposal 2.

	vivo
	We would like to see justification of using TRS for improving Te requirements.

	Apple
	We are open to further discussions to understand all the details, such as the benefits and potential impact on UE.

	CATT
	Support to proposal 1, and it needs further evaluation.



Issue 3-1-8: Initial transmit timing accuracy test
· Proposal 1 (Apple):  RAN4 considers the testing and core requirement together to speed up the progress of the core requirement discussion.
· Recommended WF
· Discuss the proposal

	Company
	Comments

	Intel
	Prefer to focus on core requirements in accordance with Workplan

	Apple
	As discussed in our paper, we believe it is beneficial to discuss both the core requirements and tests at the same time to progress the work.



Issue 3-1-9: Te requirements
· Recommended WF
· There are proposals from multiple companies on exact values for the Te requirements based on various assumptions such as CP occupancy, channel delay spread, SSB periodicity etc. It’s recommended to agree on these parameters first and the exact values can be re-visited in second round, if there are enough agreements

	Company
	Comments

	Intel
	Agree with Recommended WF

	Ericsson
	The WF is ok.



Issue 3-1-10: Te requirements during initial access
· Proposal 1 (Nokia): The Te requirements for the SCS combination of 960 kHz in UL with 120 kHz DL can be relaxed for PRACH transmission in initial access in relation to the lower bound TCP - TCH - 2 ( Te + TAC,Q /2 ) > 0.
· Recommended WF
· Discuss the proposal

	Company
	Comments

	Nokia
	We agree with Proposal 1. 
We brough this proposal as a relaxation for the combination of SSB with 120 kHz SCS and UL signals with 960 kHz. This is to be looked in combination with the TRS proposal to be used in connected mode. Since TRS is not configured in initial access the PRACh requirements could be relaxed or this particular case. 

	Qualcomm
	Since this largely depends on whether TRS are used or not, we can come back to this after some progress on Issue 3-1-7

	Ericsson
	In issue 3-1-6 we propose to down prioritize this combination.

	Apple
	We also agree to not consider this case for now.



Sub-topic 3-2: Gradual timing adjustment 
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 3-2-1: Gradual timing adjustment
· Proposal 1 (Intel): RAN4 to define Tq and Tp requirements for 480kHz and 960kHz considering that it is preferred to have them smaller than Te value.
· Define Tq requirements for 480kHz and 960kHz equal to (0.6875*64*Tc + RF_margin). 
· Determine RF_margin value, which could be reasonable for high frequencies of FR2-2.
· Recommended WF
· Discuss the proposal

	Company
	Comments

	XXX
	

	Huawei
	We suggest to further discuss it with conclusion of Te requirements. 

	Intel
	With that proposal we wanted to highlight that gradual timing adjustment may need to be defined based on the new values of Te

	Nokia
	We are in general fine with Proposal 1. 
To be clarified is the range of RF margin, and technical reasons for RF margin. 	

	Qualcomm
	Need further discussion.

	Ericsson
	We agree with Huawei, to further discuss it with conclusion of Te requirements.

	vivo
	FFS

	Apple
	We prefer further discussion.



Sub-topic 3-3: MRTD 
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 3-3-1: Basic principles
· Proposal 1 (CATT, Huawei, LGE): Define MRTD requirements in FR2-2 based on the following rules in:
· For Async cases: MRTD = 0.5 slot
· For sync cases: MRTD = TAE + propagation delay difference
· Recommended WF
· Discuss the proposal

	Company
	Comments

	XXX
	

	Huawei
	Support proposal 1.

	Intel
	Based on current spec, MRTD by definition can not be larger than 0.5 slot. Even if we have TAE + propagation delay difference larger than slot length, MRTD will still be 0.5 slot. Option 2 in the Figure below is our understanding of current spec


We propose to update the definition for RTD for CA to Option 1 from the Figure.

	MTK
	To clarify if “Async cases” is for DC? If yes, we can support Proposal 1. 
Agree with sync case in general. 
Support Option 1 definition in Intel’s figure. 

	Nokia
	Fine with Proposal 1 async cases. 
For sync cases, propagation delay is only considered for the inter-frequency cases, but FR2-2/FR2-2 was not included in the deployment scenarios.  

	LGE
	Support the proposal 1

	Ericsson
	For async cases: we prefer to cap reduction to 33 µs. MRTD = 0.5 slot if 0.5 slot > 33 µs. MRTD = 33 µs if 0.5 slot ≤ 33 µs
For cases: MRTD = TAE + propagation delay difference

Proposal 1 is ok. The asynchronous MRTD = 0.5*slot follow from MRTD definition for that case, as pointed out by Intel.


	vivo
	Proposal 1 is OK.

	Apple
	Proposal 1 is OK

	CATT
	Support proposal 1



Issue 3-3-2: Propagation delay difference
· Proposal 1 (CATT, Nokia, Vivo, LGE): For FR2-2 and FR2-2, there is no propagation delay difference
· Proposal 1a (Vivo): For deriveSSB-IndexFromCell, the propagation delay difference of FR2-2 should be 3.33us considering the coverage of 1km
· Proposal 3 (Huawei, CATT): For FR2-1 and FR2-2, take following propagation delay difference assumptions for considerations:
· Same propagation delay difference as FR2-1
· Shorter propagation delay differences, e.g. 1000 m
· Recommended WF
· Discuss the proposals.

	Company
	Comments

	XXX
	

	Huawei
	Support proposal 3. We believe there are some difference between proposal 1 and proposal 1a. Proposal 1 seems for FR2-2 intra-band CA MRTD requirements. Proposal 1a is about timing difference between serving cell and neighbor cells.

	Intel
	Support Proposal 1. 
For Proposal 1a, deriveSSB-IndexFromCell is the timing difference between different cells on the same frequency. It is not related to CA/DC MRTD
For Proposal 3: FR2-1 + FR2-2 is out of Rel-17 scope.

	MTK
	Support Proposal 1. 
Support Proposal 3 is out of scope. 

	Nokia
	Support proposal 1

As pointed out by Intel, proposal 1a is not related to MRTD and proposal 3 is out of scope 

	LGE
	Support proposal 1. For proposal 3, does this mean FR2-1+FR2-2 ?

	Qualcomm
	Support proposal 1. 
The scenario in Proposal 3 is out of scope.

	Ericsson
	Same propagation delay difference as FR2-1

	vivo
	We support Proposal 1 and Proposal 1a. Since there is no inter-band CA FR2-2 scenario in Rel-17, it may make no sense to discuss the propagation delay for the requirement of MRTD. 
However, as mentioned in Issue 2-2-1, the question related to deriveSSB-IndexFromCell need to consider the propagation delay difference. If the coverage of 1km is considered for FR2-2, the deriveSSB-IndexFromCell is always be enabled for 480kHz because the timing difference between cells can be guaranteed within 3 SSB symbols.

	Apple
	This may depend on the RF session on UE TX power.

	CATT
	Support proposal 1



Issue 3-3-3: MRTD for intra-band non-contiguous CA
· Proposal 1 (Vivo, Huawei, Nokia, LGE): The MRTD requirement for intra-band non-contiguous NR CA need to continue waiting for the TAE conclusion from RF group.
· Proposal 2 (Ericsson): MRTD = 0.26 µs for non-contiguous intra band CA in FR2-2
· Assume TAE = 260 ns for non-contiguous intra band CA
· Proposal 3 (Intel): In case of NR carrier aggregation RAN4 to consider the receive timing difference between carriers as the timing difference between the slot boundaries of the slots which were sent simultaneously
· Recommended WF
· Discuss the proposals.

	Company
	Comments

	XXX
	

	Huawei
	Support proposal 1. For proposal 3, it is not very clear about how to define “sent simultaneously”. 

	Intel
	Support Proposal 1.
Proposal 3 is more related to the cases where TAE + propagation delay difference is longer than 0.5 slot

	MTK
	Support proposal 1.

	Nokia
	We agree with proposal 1, since RF is still discussing TAE. 
As for Proposal 3, we think the definition of MRTD doesnt need to be changed from 38.133, or: 
“A UE shall be capable of handling a relative receive timing difference between slot timing boundary of a cell belonging to MCG and the closest slot timing boundary of a cell belonging to the SCG to be aggregated for NR DC operation. A UE shall be capable of handling a relative receive timing difference among the closest slot timing boundaries of different carriers to be aggregated in NR carrier aggregation.” 


	LGE
	Support proposal 1.

	Qualcomm
	Support proposal 1

	Ericsson
	Proposal 2.

	vivo
	Support Proposal 1.

	Apple
	Proposal 1 is OK

	CATT
	Support proposal 1



Issue 3-3-4: MRTD for FR1 and FR2-2 inter-band CA
· Proposal 1a (CATT): The MRTD requirements for FR1 and FR2-2 inter-band CA depend on the conclusions of TAE and the propagation delay difference requirements.
· Proposal 1b (Vivo, Ericsson): The existing MRTD requirements for inter-band CA for FR1 and FR2-1 can be reused for inter-band CA for FR1 and FR2-2, i.e., MRTD = 25 µs
· Proposal 1c (LGE): Consider shorter MRTD for inter band carrier aggregation between FR1 and FR2-2 based on real network deployment and UE baseband processing.
· Proposal 2 (Intel): In case of NR carrier aggregation RAN4 to consider the receive timing difference between carriers as the timing difference between the slot boundaries of the slots which were sent simultaneously
· Proposal 3 (Vivo): The MRTD requirements for FR2 inter-band CA is only applicable for FR2-1. For the MRTD requirements for inter-band NR carrier aggregation, update Table 7.6.4-2 for FR2-2 as below:
Table 7.6.4-2: Maximum receive timing difference requirement for inter-band NR carrier aggregation
	Frequency Range of the pair of carriers
	Maximum receive timing difference (µs) 

	FR1
	33

	FR2-1
	8 note1

	Between FR1 and FR2
	25 

	Note1:	This requirement applies to the UE capable of independent beam management for FR2 inter-band CA.



· Recommended WF
· Discuss the proposals.

	Company
	Comments

	XXX
	

	Huawei
	Support option 1a and 3 for the clarification of FR2 inter-band CA

	Intel
	For Proposal 1b:
Based on RTD definition in current spec, MRTD can not be 25us for 480kHz and 960kHz SCSs. The maximum RTD can be 0.5slot. That’s why Proposal 2 is needed to update definition of RTD. Support Proposal 1b + Proposal 2
Support Proposal 3

	MTK
	Support Proposal 1a and Proposal 3

	Nokia
	We agree with Proposal 1b. 
We are fine with Proposal 3


	LGE
	We are fine with proposal 1a and proposal 3. 
For proposal 1c, in our understanding, 25us MRTD for FR1 and FR2 inter-band CA has been defined due to shorter symbol length, so UE baseband processing according to shorter symbol length for high SCS needs to be also considered for MRTD of FR1+FR2-2 inter-band CA together with network deployment.

	Qualcomm
	Support proposal 1a and 1c. Also fine with proposal 3.

	Ericsson
	Proposal 1b. Clarification according to proposal 3 is ok.

	Vivo
	Support proposal 1b and proposal 3.

	Apple 
	Proposal 1c and proposal 3 are OK.

	CATT
	Support Proposal 1a and Proposal 3.



Issue 3-3-5: MRTD for FR1 and FR2-2 NR DC - Synchronous
· Proposal 1 (CATT): Wait for conclusions on TAE and the propagation delay difference requirements.
· Proposal 2 (Vivo, Nokia, Ericsson): Reuse requirements of FR1 and FR2-1 synchronous NR-DC.
· Proposal 3 (Intel): In case of NR DC with high SCS the UE is always in asynchronous conditions 
· Proposal 4 (Vivo): The MRTD requirements for FR2 +FR2 inter-band CA is only applicable for FR2-1+FR2-1. For the MRTD requirements for inter-band synchronous NR DC, update Table 7.6.6-1 for FR2-2 as below:
[bookmark: _Hlk88851331]Table 7.6.6-1: Maximum receive timing difference requirement for inter-band synchronous NR DC
	Frequency Range
	Maximum receive timing difference (µs) 

	Cell in MCG
	Cell in SCG
	

	FR1
	FR1
	33

	FR2-1
	FR2-1
	8

	FR1
	FR2
	33



· Recommended WF
· Discuss the proposals.

	Company
	Comments

	Huawei
	Support option1 and 4 for the clarification of FR2 inter-band CA

	Intel
	Support Proposal 3. For DC case we don’t need RTD definition update, which we proposed in previous issues, since we don’t have cross carrier operation in DC and we don’t need slot index alignment. Considering that propagation delay difference between FR1 and FR2-2 is larger than 0.5 slot, MRTD should be equal to 0.5 slot by current definition 
Support Proposal 4

	MTK
	Support Proposal 1 and Proposal 4

	Nokia
	We agree with Proposal 2 and 4.

	LGE
	Support proposal 1 and 4.

	Qualcomm
	Support proposal 1 and fine with 4.

	Ericsson
	Proposal 2.

	vivo
	Support proposal 2 and proposal 4.

	Apple
	Proposal 1 and 4 are OK.

	CATT
	Support proposal 1 and proposal 4.



Issue 3-3-6: MRTD for FR1 and FR2-2 NR DC - Asynchronous
· Proposal 1 (CATT, Vivo, Nokia, Intel): Reuse the existing MRTD requirements for FR1 and FR2-1, that is, half the slot length with respect to the larger SCS of the MCG and SGC cells.
	Max {Sub-carrier spacing in PCell (kHz), Sub-carrier spacing in PSCell (kHz)} 
	Maximum receive timing difference (µs)

	480
	15.625

	960
	7.8125



· Proposal 2 (LGE, Ericsson): Define 33us MRTD for 480 and 960kHz SCS of asynchronous inter-band NR-DC
· Recommended WF
· Discuss the proposals.

	Company
	Comments

	Huawei
	Fine with proposal 1 provided that it is the timing difference between closest slot boundaries.

	Intel
	Support Proposal 1

	MTK
	Fine with proposal 1

	Nokia
	Support Proposal 1

	LGE
	We are open to half slot MRTD for this case. But the half slot MRTD for 480 and 960kHz in async case is shorter than MRTD in sync case. So, we slightly prefer 33us MRTD in async case.

	Qualcomm
	Support proposal 1

	Ericsson 
	Proposal 2.

We are fine with proposal 1. The asynchronous MRTD = 0.5*slot follow from MRTD definition for that case, as pointed out by Intel in Issue 3-3-1: Basic principles.

	vivo
	Support Proposal 1.

	Apple
	Proposal 1 is OK.

	CATT
	Support proposal 1



Sub-topic 3-4: MTTD 
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 3-4-1: Basic principles
· Proposal 1 (LGE): Define MTTD requirements in FR2-2 based on the following rule:
· MTTD = MRTD + UL transmit error
· Recommended WF
· Discuss the proposal

	Company
	Comments

	Intel
	If the MRTD definition will be updated according to our proposal in Issue 3-3-1, MTTD definition may also need updates.

	MTK
	Support Proposal 1 with the following clarification:  
The UL transmit error" should also cover 1) TA resolution error + 2) TA adjustment accuracy + 3) Timing Error Limit as R15 principle.

	Nokia
	We think Proposal 1 doesn’t contain the whole picture for the definition of MTTD. 
In Rel 15 we defined it considering TA resolution error, TA accuracy, and Te as discussed in the papers R4-1810927, R4-1810924. 

	LGE
	Agree with MTK’s and Nokia’s further clarification for UL transmit error.

	Ericsson
	Proposal 1 is fine.

	Apple
	Agree with MTK and Nokia.



Issue 3-4-2: MTTD for FR1 and FR2-2 inter-band CA
· Proposal 1 (Vivo): The existing MTTD requirements for inter-band CA for FR1 and FR2-1 can be reused for inter-band CA for FR1 and FR2-2.
· Proposal 2 (Vivo): The MTTD requirements for FR2 inter-band CA is only applicable for FR2-1. For the MTTD requirements for inter-band NR carrier aggregation, update Table 7.5.4-1 for FR2-2 as below:
Table 7.5.4-1: Maximum uplink transmission timing difference requirement for inter-band NR carrier aggregation
	Frequency Range of the pair of TAGs
	Maximum uplink transmission timing difference (µs) 

	FR1
	34.6

	FR2-1
	8.5 Note1

	Between FR1 and FR2
	26.1 

	Note1:	This requirement applies to the UE capable of independent beam management for FR2 inter-band CA.



· Recommended WF
· Discuss the proposals.

	Company
	Comments

	Huawei
	Fine with proposal 2 for the clarification of FR2 inter-band CA

	Intel
	Support Proposal 2

	MTK
	Proposal 1 would depend on other issues, e.g. Te and Issue 3-4-1. 
Fine with proposal 2

	Nokia
	We agree with proposal 2. 
Proposal 1 depends on the outcome of Issue 3-4-1. 

	LGE
	Same view with MTK. MTTD would depend on Te. 
fine with proposal 2.

	Qualcomm
	FFS on proposal 1 and fine with proposal 2

	Ericsson
	Ericsson: We are fine with proposal 1 and proposal 2.

	vivo
	Support Proposal 1. Te of 120kHz must be more than Te of 960kHz for FR2-2 and the worst case is 120kHz for both FR2-1 and FR2-2. Therefore, the existing MTTD requirements for FR1+FR2-1 CA can be reused for FR1+FR2-2 CA.
Support Proposal 2.

	Apple
	Agree with proposal 2.



Issue 3-4-3: MTTD for FR1 and FR2-2 NR DC - Synchronous
· Proposal 1 (Vivo): The existing MTTD requirements for inter-band synchronous NR DC for FR1 and FR2-1 can be reused for inter-band synchronous NR DC for FR1 and FR2-2.
· Proposal 2 (Vivo): The MTTD requirements for FR2 +FR2 inter-band CA is only applicable for FR2-1+FR2-1. For the MTTD requirements for inter-band synchronous NR DC, update Table 7.5.6-1 for FR2-2 as below:
Table 7.5.6-1: Maximum uplink transmission timing difference requirement for inter-band synchronous NR DC
	Frequency Range
	Maximum uplink transmission timing difference (µs)

	Cell in MCG
	Cell in SCG
	

	FR1
	FR1
	34.6

	FR2-1
	FR2-1
	8.5

	FR1
	FR2
	34.1



· Recommended WF
· Discuss the proposals.

	Company
	Comments

	Huawei
	Fine with proposal 2 for the clarification of FR2 + FR2 NRDC

	Intel
	Ok with Proposal 2.

	MTK
	Same comment as Issue 3-4-2.

	Nokia
	We agree with proposal 2. 
Proposal 1 depends on the outcome of Issue 3-4-1. 

	LGE
	Need to wait Te conclusion. 
Fine with proposal 2.

	Qualcomm
	FFS on proposal 1 and fine with proposal 2

	Ericsson 
	Ericsson: We are fine with proposal 1 and proposal 2.

	vivo
	Support Proposal 1. Te of 120kHz must be more than Te of 960kHz for FR2-2 and the worst case is 120kHz for both FR2-1 and FR2-2. Therefore, the existing MTTD requirements for FR1+FR2-1 DC can be reused for FR1+FR2-2 DC.
Support Proposal 2.

	Apple
	Agree with proposal 2

	CATT
	Support Proposal 2.



Issue 3-4-4: MTTD for FR1 and FR2-2 NR DC – Asynchronous
· Proposal 1 (Vivo): The MTTD requirements for inter-band asynchronous NR DC shall the half of slot length. For the MTTD requirements for inter-band asynchronous NR DC, update Table 7.5.6-2 for FR2-2 as below:
Table 7.5.6-2 Maximum uplink transmission timing difference requirement for inter-band asynchronous NR DC
	Max {Sub-carrier spacing in Pcell (kHz), Sub-carrier spacing in PSCell (kHz)} 
	Maximum uplink transmission timing difference (µs)

	15
	500

	30
	250

	60
	125

	120
	62.5

	480
	15.625

	960
	7.8125



· Recommended WF
· Discuss the proposals.

	Company
	Comments

	Huawei
	Fine with proposal 1.

	Intel
	Ok with Proposal 1

	MTK
	Fine with proposal 1.

	Nokia
	We are fine with Proposal 1. 

	Qualcomm
	Fine with the proposal

	Ericsson
	For async cases: we prefer to cap reduction to 33 µs. MRTD = 0.5 slot if 0.5 slot > 33 µs. MRTD = 33 µs if 0.5 slot ≤ 33 µs
For cases: MRTD = TAE + propagation delay difference

	vivo
	Support Proposal 1.

	Apple
	Agree with proposal 1.

	CATT
	[bookmark: OLE_LINK67][bookmark: OLE_LINK68]Ok with Proposal 1



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

	Sub-topic 3-1: UE transmit timing error
	Issue 3-1-1: Basic principles for defining Te
Companies’ views: Some companies think it’s good to have these guidelines, while most think it’s not needed and we can directly discuss the Te values.
Tentative agreements:
Candidate options:
Recommendations for 2nd round: While these guidelines help initiate the discussion, there is no need to further discuss this as the group prefers to discuss the requirements directly. No further discussion needed in second round.

	
	Issue 3-1-2: Channel delay spread for defining Te
GTW agreements: 
· Max delay spread: 
· [30ns] for 480kHz 
· [20ns] for 960kHz
Candidate options:
Recommendations for 2nd round: Following GTW agreement, no further discussion is needed.

	
	Issue 3-1-3: SSB periodicity
GTW agreements: 
· At least one SSB is available at the UE during the last: 20ms, 40ms, 80ms
· Note: If multiple set of requirements are defined, then the requirements will be defined for at most for 2 periodicities
Candidate options:
Recommendations for 2nd round: Following GTW agreement, the group to analyze which SSB periodicity may be used to define the Te requirements under Issue 3-1-4. Revisit to finalize final value after discussion on Issue 3-1-4. No further discussion needed under this issue.

	
	Issue 3-1-4: Percentage of UL CP length Te can occupy for UL SCS of 480/960 kHz
GTW agreements: 
· UE transmit timing error requirements for UL SCS of 480/960 kHz are defined under the following assumptions
· SCS:
· SSB SCS ≥ UL SCS
· FFS if other SCS combinations shall be considered
· At least one SSB is available at the UE during the last: 20ms, 40ms, 80ms
· Note: If multiple set of requirements are defined, then the requirements will be defined for at most for 2 periodicities
· Max delay spread: 
· [30ns] for 480kHz 
· [20ns] for 960kHz
· FFS if a single set or multiple sets of requirements need to be defined
· FFS how to design test case for UE transmit timing error requirements
Candidate options:
Recommendations for 2nd round: based on the GTW agreement, continue discussion in the second round. Further discuss whether there’s a need to send an LS to RAN1 on UE UL timing error issues

	
	Issue 3-1-5: Two set of requirements
GTW agreements: 
· FFS if a single set or multiple sets of requirements need to be defined
Candidate options:
Recommendations for 2nd round: Based on the GTW agreement, continue discussion in the second round.

	
	Issue 3-1-6: SSB and UL SCS combinations
GTW agreements: 
· SSB SCS ≥ UL SCS
· FFS if other SCS combinations shall be considered
Candidate options:
Recommendations for 2nd round: Based on the GTW agreement, continue discussion in the second round

	
	Issue 3-1-7: Using TRS for RRC connected mode UL timing
Companies’ views: No consensus, needs further discussion
Tentative agreements: 
Candidate options: 
· Proposal 1 (Vivo):  Using TRS for improving DL timing estimation error needs further evaluation
· Proposal 2 (Huawei): Rely only on SSBs  
Recommendations for 2nd round: Continue discussion in the second round

	
	Issue 3-1-8: Initial transmit timing accuracy test
GTW agreements: 
· FFS how to design test case for UE transmit timing error requirements
Candidate options:
Recommendations for 2nd round: Based on the GTW agreement, continue discussion in the second round

	
	Issue 3-1-9: Te requirements
Recommendations for 2nd round: Prioritize Issue 3-1-4. No further discussion needed in the second round

	
	Issue 3-1-10: Te requirements during initial access
Recommendations for 2nd round: Discuss Issue 3-1-7 first. No further discussion needed in the second round

	Sub-topic 3-2: Gradual timing adjustment
	Issue 3-2-1: Gradual timing adjustment
Companies’ views: No consensus, needs further discussion
Tentative agreements: 
Candidate options: 
· RAN4 to define Tq and Tp requirements for 480kHz and 960kHz considering that it is preferred to have them smaller than Te value.
· Define Tq requirements for 480kHz and 960kHz equal to (0.6875*64*Tc + RF_margin). 
· Determine RF_margin value, which could be reasonable for high frequencies of FR2-2.
Recommendations for 2nd round: Continue discussion in the second round

	Sub-topic 3-3: MRTD
	Issue 3-3-1: Basic principles
Companies’ views: Most companies agree to the proposal.
Tentative agreements: 
· Define MRTD requirements in FR2-2 based on the following rules in:
· For Async cases: MRTD = 0.5 slot
· For sync cases: MRTD = TAE + propagation delay difference
Candidate options: 
Recommendations for 2nd round: No further discussion in the second round

	
	Issue 3-3-2: Propagation delay difference
Companies’ views: Most companies agree to the proposal 1
Tentative agreements: 
· For FR2-2 and FR2-2, there is no propagation delay difference 
Candidate options: 
Recommendations for 2nd round: Propagation delay difference of 3.33us considering FR2-2 coverage of 1km for deriveSSB-IndexFromCell shall be treated under Issue 2-2-1.
No further discussion on this issue in the second round

	
	Issue 3-3-3: MRTD for intra-band non-contiguous CA
Companies’ views: Most companies prefer to wait for agreements on TAE requirements
Tentative agreements: 
The MRTD requirement for intra-band non-contiguous NR CA need to continue waiting for the TAE conclusion from RF group.
Candidate options: 
Recommendations for 2nd round: No further discussion on this issue in the second round

	
	Issue 3-3-4: MRTD for FR1 and FR2-2 inter-band CA
Companies’ views: No agreements on the MRTD requirements, terminology clarification is okay
Tentative agreements: 
· The MRTD requirements for FR2 inter-band CA is only applicable for FR2-1. For the MRTD requirements for inter-band NR carrier aggregation, update Table 7.6.4-2 for FR2-2 as below:
Table 7.6.4-2: Maximum receive timing difference requirement for inter-band NR carrier aggregation
	Frequency Range of the pair of carriers
	Maximum receive timing difference (µs) 

	FR1
	33

	FR2-1
	8 note1

	Between FR1 and FR2
	25 

	Note1:	This requirement applies to the UE capable of independent beam management for FR2 inter-band CA.



Candidate options: 
· Option 1a (CATT): The MRTD requirements for FR1 and FR2-2 inter-band CA depend on the conclusions of TAE and the propagation delay difference requirements.
· Option 1b (Vivo, Ericsson): The existing MRTD requirements for inter-band CA for FR1 and FR2-1 can be reused for inter-band CA for FR1 and FR2-2, i.e., MRTD = 25 µs
· Option 1c (LGE): Consider shorter MRTD for inter band carrier aggregation between FR1 and FR2-2 based on real network deployment and UE baseband processing.
Recommendations for 2nd round: Need further discussion. Consider agreeing to Option 1a.


	
	Issue 3-3-5: MRTD for FR1 and FR2-2 NR DC - Synchronous
Companies’ views: No agreements on the MRTD requirements, terminology clarification is okay
Tentative agreements: 
The MRTD requirements for FR2 +FR2 inter-band CA is only applicable for FR2-1+FR2-1. For the MRTD requirements for inter-band synchronous NR DC, update Table 7.6.6-1 for FR2-2 as below:
Table 7.6.6-1: Maximum receive timing difference requirement for inter-band synchronous NR DC
	Frequency Range
	Maximum receive timing difference (µs) 

	Cell in MCG
	Cell in SCG
	

	FR1
	FR1
	33

	FR2-1
	FR2-1
	8

	FR1
	FR2
	33



Candidate options: 
· Proposal 1 (CATT): Wait for conclusions on TAE and the propagation delay difference requirements.
· Proposal 2 (Vivo, Nokia, Ericsson): Reuse requirements of FR1 and FR2-1 synchronous NR-DC.
· Proposal 3 (Intel): In case of NR DC with high SCS the UE is always in asynchronous conditions 
Recommendations for 2nd round: Need further discussion. Consider agreeing to Proposal 1

	
	Issue 3-3-6: MRTD for FR1 and FR2-2 NR DC - Asynchronous
Companies’ views: most companies agree to the proposal
Tentative agreements: 
· Reuse the existing MRTD requirements for FR1 and FR2-1, that is, half the slot length with respect to the larger SCS of the MCG and SGC cells.
	Max {Sub-carrier spacing in PCell (kHz), Sub-carrier spacing in PSCell (kHz)} 
	Maximum receive timing difference (µs)

	480
	15.625

	960
	7.8125



Candidate options: 
Recommendations for 2nd round: Need further discussion 

	Sub-topic 3-4: MTTD
	Issue 3-4-1: Basic principles
Companies’ views: Most companies believe that the proposal doesn’t show the whole picture and the UL transmit error" should also cover 1) TA resolution error + 2) TA adjustment accuracy + 3) Timing Error Limit as R15 principle
Tentative agreements: 
Candidate options: 
· Proposal 1a (moderator): Define MTTD requirements in FR2-2 based on the following rule:
· MTTD = MRTD + TA resolution error + TA adjustment accuracy + UL transmit error

Recommendations for 2nd round: Need further discussion 


	
	Issue 3-4-2: MTTD for FR1 and FR2-2 inter-band CA
Companies’ views: No agreements on the MRTD requirements, terminology clarification is okay
Tentative agreements: 
· The MTTD requirements for FR2 inter-band CA is only applicable for FR2-1. For the MTTD requirements for inter-band NR carrier aggregation, update Table 7.5.4-1 for FR2-2 as below:
Table 7.5.4-1: Maximum uplink transmission timing difference requirement for inter-band NR carrier aggregation
	Frequency Range of the pair of TAGs
	Maximum uplink transmission timing difference (µs) 

	FR1
	34.6

	FR2-1
	8.5 Note1

	Between FR1 and FR2
	26.1 

	Note1:	This requirement applies to the UE capable of independent beam management for FR2 inter-band CA.



Candidate options: 
Recommendations for 2nd round: No further discussion needed as the exact requirement depends on other issues. 


	
	Issue 3-4-3: MTTD for FR1 and FR2-2 NR DC - Synchronous
Companies’ views: No agreements on the MRTD requirements, terminology clarification is okay
Tentative agreements: 
· The MTTD requirements for FR2 +FR2 inter-band CA is only applicable for FR2-1+FR2-1. For the MTTD requirements for inter-band synchronous NR DC, update Table 7.5.6-1 for FR2-2 as below:
Table 7.5.6-1: Maximum uplink transmission timing difference requirement for inter-band synchronous NR DC
	Frequency Range
	Maximum uplink transmission timing difference (µs)

	Cell in MCG
	Cell in SCG
	

	FR1
	FR1
	34.6

	FR2-1
	FR2-1
	8.5

	FR1
	FR2
	34.1



Candidate options: 
Recommendations for 2nd round: No further discussion needed as the exact requirement depends on other issues. 

	
	Issue 3-4-4: MTTD for FR1 and FR2-2 NR DC - Asynchronous
Companies’ views: Most companies support the proposal
Tentative agreements: 
· The MTTD requirements for inter-band asynchronous NR DC shall the half of slot length. For the MTTD requirements for inter-band asynchronous NR DC, update Table 7.5.6-2 for FR2-2 as below:
Table 7.5.6-2 Maximum uplink transmission timing difference requirement for inter-band asynchronous NR DC
	Max {Sub-carrier spacing in Pcell (kHz), Sub-carrier spacing in PSCell (kHz)} 
	Maximum uplink transmission timing difference (µs)

	15
	500

	30
	250

	60
	125

	120
	62.5

	480
	15.625

	960
	7.8125



Candidate options: 
Recommendations for 2nd round: No further discussion needed 



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

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

	R4-2200654
	Vivo
	Proposal 6: The channel model from RAN1 should be used for FR2-2.
Proposal 7a: Cell detection period requirements for both intra-frequency measurement and inter-frequency measurement for FR2-1 can be reused for FR2-2 if using the channel model from RAN1.
Proposal 7b: Cell detection period requirements for both intra-frequency measurement and inter-frequency measurement for FR2-1 is extended by 3 samples for FR2-2 if using the channel model of FR2-1.
Proposal 8a: SSB index acquisition delay for inter-frequency measurement for FR2-2 should be extended by 1 sample compared with FR2-1 if using the channel model from RAN1.
Proposal 8b: SSB index acquisition delay for inter-frequency measurement for FR2-2 should be extended by 3 samples compared with FR2-1 if using the channel model of FR2-1.
Proposal 9: SSB measurement period requirements for FR2-1 can be reused for FR2-2 for both intra-frequency inter-frequency measurements no matter if the channel model is from RAN1 or FR2-1.

	R4-2200888
	Ericsson
	[bookmark: _Hlk92924229]Proposal 8: Considering the channel delay spread in FR2-2 is expected to be smaller than that for FR2_1, AWGN/TDL-A (5/10/20ns delay spread) maybe enough to be reference channel model to derive SSB identification delay.

	R4-2201194
	Huawei, HiSilicon
	Proposal 4: Requirements for cell detection and SSB measurement for FR2-1 can apply to FR2-2 considering channel model from RAN1.

	R4-2201787
	Intel
	Proposal 11: RAN4 to define requirements on Time period for time index detection TSSB_time_index_intra (and TSSB_time_index_intra_CCA) for FR2-2.
Proposal 12: RAN4 to define requirements on Time period for time index detection as it is shown in Tables 2.4-2 and 2.4-3
Table 2.4-2. Time period for time index detection for intra-frequency measurements without measurement gaps
	
	TSSB_time_index_intra

	No DRX
	Max(200ms, ceil(MSSB_index_intra Kp)  SMTC period)  CSSFinter

	DRX cycle ≤ 320ms
	Max(200ms, ceil(1.5  MSSB_index_intra  Kp)  Max(SMTC period, DRX cycle))  CSSFinter

	DRX cycle > 320ms
	Ceil(MSSB_index_intra  Kp)  DRX cycle  CSSFinter



Table 2.4-3. Time period for time index detection for intra-frequency measurements with measurement gaps
	
	TSSB_time_index_intra

	No DRX
	Max(200ms, ceil(MSSB_index_intra Kp)  Max(MGRP, SMTC period))  CSSFinter

	DRX cycle ≤ 320ms
	Max(200ms, ceil(1.5  MSSB_index_intra  Kp)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter

	DRX cycle > 320ms
	Ceil(MSSB_index_intra  Kp)  DRX cycle  CSSFinter




	R4-2200889
	Ericsson
	Draft CR to 38.133 On general measurement requriement for extending NR operation to 71GHz



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: Channel model for measurement procedures
Sub-topic description: 
Open issues and candidate options before e-meeting:
Issue 4-1-1: Channel model
· Proposal 1 (Vivo, Huawei, Ericsson): The channel model from RAN1 [38.808] should be used for FR2-2.
· AWGN and TDL-A (5/10/20ns delay spread)
· Recommended WF
· Discuss the proposal.

	Company
	Comments

	Huawei
	Support proposal 1.

	Nokia
	Fine with proposal 1

	Huawei
	Support proposal 1.

	vivo
	Support Proposal 1.

	Qualcomm
	Fine with proposal 1



Sub-topic 4-2: Cell detection
Sub-topic description: 
Open issues and candidate options before e-meeting:
Issue 4-2-1: Cell detection
· Proposal 1a (Vivo, Huawei): Cell detection period requirements for both intra-frequency measurement and inter-frequency measurement for FR2-1 can be reused for FR2-2, considering channel model from RAN1 (Issue 4-1-1)
· Proposal 1b (Vivo): Cell detection period requirements for both intra-frequency measurement and inter-frequency measurement for FR2-1 is extended by 3 samples for FR2-2, considering channel model of FR2-1
· Recommended WF
· Discuss the proposals.

	Company
	Comments

	Huawei
	Support proposal 1a.

	Nokia
	Support Proposal 1a

	Ericsson
	Proposal 1a is enough.

	vivo
	Support Proposal 1a.


Sub-topic 4-3: PBCH detection for SSB index acquisition
Sub-topic description: 
Open issues and candidate options before e-meeting:
Issue 4-3-1: PBCH detection for SSB index acquisition
· Proposal 1a (Vivo): SSB index acquisition delay for inter-frequency measurement for FR2-2 should be extended by 1 sample compared with FR2-1 if using the channel model from RAN1.
· Proposal 1b (Vivo): SSB index acquisition delay for inter-frequency measurement for FR2-2 should be extended by 3 samples compared with FR2-1 if using the channel model of FR2-1.
· Recommended WF
· Discuss the proposal.

	Company
	Comments

	Nokia
	Prefer to keep as FFS. 

	vivo
	Support Proposal 1a. Based on our simulation, if using the channel model from RAN1, a sample need to be extended for FR2-2 compared with the existing 5 samples of FR2-1 (without taking Rx beam sweeping factor into account).



Sub-topic 4-4: SSB measurements
Sub-topic description: 
Open issues and candidate options before e-meeting:
Issue 4-4-1: SSB measurements
· Proposal 1 (Vivo, Huawei): SSB measurement period requirements for FR2-1 can be reused for FR2-2 for both intra-frequency and inter-frequency measurements.
· Recommended WF
· Discuss the proposals.

	Company
	Comments

	Huawei
	Support proposal 1.

	Nokia
	We are fine with Proposal 1. 

	Ericsson
	Support proposal 1.

	vivo
	Support Proposal 1.



Sub-topic 4-5: Intra-frequency measurements
Sub-topic description: 
Open issues and candidate options before e-meeting:
Issue 4-5-1: Intra-frequency cell identification
· Proposal 1 (Intel): RAN4 to define requirements on Time period for time index detection TSSB_time_index_intra (and TSSB_time_index_intra_CCA) for FR2-2 as below:
Table 2.4-2. Time period for time index detection for intra-frequency measurements without measurement gaps
	
	TSSB_time_index_intra

	No DRX
	Max(200ms, ceil(MSSB_index_intra Kp)  SMTC period)  CSSFinter

	DRX cycle ≤ 320ms
	Max(200ms, ceil(1.5  MSSB_index_intra  Kp)  Max(SMTC period, DRX cycle))  CSSFinter

	DRX cycle > 320ms
	Ceil(MSSB_index_intra  Kp)  DRX cycle  CSSFinter



Table 2.4-3. Time period for time index detection for intra-frequency measurements with measurement gaps
	
	TSSB_time_index_intra

	No DRX
	Max(200ms, ceil(MSSB_index_intra Kp)  Max(MGRP, SMTC period))  CSSFinter

	DRX cycle ≤ 320ms
	Max(200ms, ceil(1.5  MSSB_index_intra  Kp)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter

	DRX cycle > 320ms
	Ceil(MSSB_index_intra  Kp)  DRX cycle  CSSFinter



· Recommended WF
· Discuss the proposals.

	Company
	Comments

	Huawei
	Support proposal 1 if it is agreed that deriveSSB-IndexFromCell is not always enabled.

	MTK
	Support proposal 1. 

	Nokia
	Prefer to keep the formulas as FFS. 

	Ericsson
	Revisit the issue after agreement on Issue 2-2-1 and relevant issues.

	vivo
	Proposal 1 is OK.
And the value of MSSB_index_intra can wait for the outcome of Issue 1-2-1 and Issue 4-3-1.




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

	Sub-topic 4-1: Channel model for measurement procedures
	Issue 4-1-1: Channel model
Companies’ views: Most companies agree with the proposal
Tentative agreements: 
· The channel model from RAN1 [38.808] should be used for FR2-2.
· AWGN and TDL-A (5/10/20ns delay spread)
Candidate options:
Recommendations for 2nd round: No further discussion needed.

	Sub-topic 4-1: Cell detection
	Issue 4-2-1: Cell detection
Companies’ views: Most companies agree with the proposal 1
Tentative agreements: 
Cell detection period requirements for both intra-frequency measurement and inter-frequency measurement for FR2-1 can be reused for FR2-2, considering the agreed channel model (from RAN1) 
Candidate options:
Recommendations for 2nd round: No further discussion needed.

	Sub-topic 4-3: PBCH detection for SSB index acquisition
	Issue 4-3-1: PBCH detection for SSB index acquisition
Companies’ views: Not enough comments. One company prefer FFS
Tentative agreements: 
FFS: PBCH detection for SSB index acquisition for 480/960 kHz SCS
Candidate options:
Recommendations for 2nd round: No further discussion needed.

	Sub-topic 4-4: SSB measurements
	Issue 4-4-1: SSB measurements
Companies’ views: Most companies agree with the proposal 1
Tentative agreements: 
SSB measurement period requirements for FR2-1 can be reused for FR2-2 for both intra-frequency and inter-frequency measurements.
Candidate options:
Recommendations for 2nd round: No further discussion needed.

	Sub-topic 4-5: Intra-frequency measurements
	Issue 4-5-1: Intra-frequency measurements
Companies’ views: Most companies are fine with the proposal but prefer to wait for conclusion in other issues
Tentative agreements: 
FFS: RAN4 to define requirements on Time period for time index detection TSSB_time_index_intra (and TSSB_time_index_intra_CCA) for FR2-2 as below:
Table 2.4-2. Time period for time index detection for intra-frequency measurements without measurement gaps
	
	TSSB_time_index_intra

	No DRX
	Max(200ms, ceil(MSSB_index_intra Kp)  SMTC period)  CSSFinter

	DRX cycle ≤ 320ms
	Max(200ms, ceil(1.5  MSSB_index_intra  Kp)  Max(SMTC period, DRX cycle))  CSSFinter

	DRX cycle > 320ms
	Ceil(MSSB_index_intra  Kp)  DRX cycle  CSSFinter



Table 2.4-3. Time period for time index detection for intra-frequency measurements with measurement gaps
	
	TSSB_time_index_intra

	No DRX
	Max(200ms, ceil(MSSB_index_intra Kp)  Max(MGRP, SMTC period))  CSSFinter

	DRX cycle ≤ 320ms
	Max(200ms, ceil(1.5  MSSB_index_intra  Kp)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter

	DRX cycle > 320ms
	Ceil(MSSB_index_intra  Kp)  DRX cycle  CSSFinter




Candidate options:
Recommendations for 2nd round: No further discussion needed.



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
Topic #5: RRM UE feature list
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2200286
	Apple
	Issue 5-1-1



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 5-1: RRM UE feature list
Sub-topic description: 
Open issues and candidate options before e-meeting:
Issue 5-1-1: RRM UE feature list
· Proposal 1 (Apple): The following features are being proposed
· X1 - UE support of max. CBW for supported SCS
· Capability of supported max. CBW
· 400MHz for 120kHz SCS
· 1600MHz for 480kHz SCS
· 2000MHz for 960kHz SCS
· Note: this capability may need to be split into three capabilities, i.e. one for each supported SCS
· X4 - UL support of 64QAM in the UL
· Capability of support of 64QAM in the UL
· X5 - Active BWP switching delay
· Reuse R15 capability bwp-SwitchingDelay 
· There is another capability bwp-SwitchingMultiCCs-r16 in R16 which is likely to be reused as well, pending further discussion
· X6 - Initial transmit timing error
· Depend on the outcome of ongoing discussion. There is a possibility of having UE capability on Te and the supported SSB and UL SCS combinations

· Recommended WF
· Discuss the feature list.

	Company
	Comments

	XXX
	

	Huawei
	As commented by companies, we X1 and X4 will be discussed in other thread.
For X5, we agreed to reuse existing requirements for BWP switching related requirements.
For X6. It depends on discussion about Te requirements.

	Nokia
	X1 and X4 are also being discussed in the RF session. Better to leave the discussion there. 
X5 – We are fine reusing R15 and R16 capability if needed

X6 – we don’t agree with that capability. 
From the network perspective having UEs that do not support Te requirements would imply in great degradation of performance.

	Qualcomm
	Agree with others that X1 and X4 are being discussed in the RF thread.
Do we need X5 as we agreed to use the existing requirements
No conclusion on capability signaling for Te yet. So FFS on X6

	Ericsson
	We agree with Huawei that issues X1 and X4 should not be discussed in RRM. 
For X5 we also agree to reuse the existing BWP switching related requirements,
For X6, Initial transmit timing error, cannot be a feature because requirements cannot be feature. This was concluded in R16 in RAN4 and in RAN. The UE capable of certain SCS should meet Te requirements for that SCS. 

	vivo
	We understand X1 and X4 is the scope of RF. For X5, it can be observed that no companies have doubt for capability bwp-SwitchingMultiCCs-r16 from the thread of 217. Therefore, we suggest that capability bwp-SwitchingMultiCCs-r16 can be reused in FR2-2 in R17.
As for X6, we suggest pending the further discussion on Issue 3-1-6.

	Apple
	We are OK to further discuss X6




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

	Sub-topic 5-1: RRM UE feature list
	Issue 5-1-1: RRM UE feature list
Companies’ views: X1 and X4 are being treated in the main session. For X5, existing requirements are being used, so most companies don’t see the need to discuss it. X6 depends on the discussion on Issue 3-1-6.
Tentative agreements:
Candidate options:
· X6 - Initial transmit timing error

Recommendations for 2nd round: Further discuss X6, after agreements on Issue 3-1-6



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

Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on NR extension to 71 GHz RRM requirements (Part 1)
	Qualcomm
	WF is supposed to capture the agreements and open issues

	LS on UE transmit timings
	Nokia
	To: RAN1; Cc: RAN2

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2200655
	Draft CR to 38.133 Introducing applicability of requirements for FR2
	Vivo
	Come back to
	To be treated in 2nd round

	R4-2200889
	Draft CR to 38.133 General measurement requirement for extending NR operation to 71GHz
	Ericsson
	Come back to
	To be treated in 2nd round

	R4-2200916
	Draft CR to 38.133 Timing requirements for FR2-2
	Nokia
	Come back to
	To be treated in 2nd round

	R4-2200933
	Draft CR to 38.133 Introduction of scheduling restriction for FR2-2
	Mediatek
	Come back to
	To be treated in 2nd round

	R4-2202048
	Draft CR to 38.133 Draft CR for timing requirements for FR2-2 – MRTD, MTTD
	Qualcomm
	Come back to
	To be treated in 2nd round



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

	R4-210xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-210xxxx
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-210xxxx
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	



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

	Qualcomm
	Prashant Sharma
	prasshar@qti.qualcomm.com

	Intel
	Ilya Bolotin
	ilya.bolotin@intel.com

	Nokia
	Rafael Paiva
	Rafael.paiva@nokia.com

	Apple
	Steven Chen
	steven.x.chen@apple.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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