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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 during RAN4 #100-e, RAN4 #101-e, RAN4 #101bis-e and RAN4 #102-e in the first email thread can be found in – R4-2115405, R4-2120370, R4-2202733, R4-2207065 with corresponding WFs in – R4-2115351, R4-2120316, R4-2202657, R4-2206919 and for the second email thread in – R4-2115406, R4-2120371, R4-2202734, R4-2207066 with corresponding WFs in – R4-2115352, R4-2120317, R4-2202659, R4-2206924 respectively.
 Current email discussion document focuses on the general requirements, timing requirements, scheduling restrictions and measurement procedures based on the documents submitted under AIs - 9.15.8. and 9.15.8.2.
This document also discusses the initial scope for performance requirements based on the documents submitted under AI – 9.15.9.
Draft CRs are accepted in this meeting
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
· RX beam sweeping scaling factor
· deriveSSB-IndexFromCell
· Measurement procedures
· Timing requirements
· UE transmit timing
· MRTD
· MTTD
· Performance requirements
· General
· Test-cases
· Work-plan
· 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- 2208144
	CATT
	Observations: For FR2-2, it is necessary to judge whether the current number of Rx beams can meet the basic coverage requirements.
Proposal 1: If necessary, it is suggested to specify new RX beam sweeping scaling factor for FR2-2.
Proposal 2: It is suggested to use a RX beam sweeping scaling factor scaling factor of 12 for FR2-2.
Proposal 3: If the new RX beam sweeping scaling factor is agreed, it is necessary to additionally specify whether some FR2-2 UEs could use the existing scaling factor for measurement.
Proposal 4: For some scenarios with strict measurement delay requirements (UE moves fast) and loose coverage requirements, the existing scaling factor in FR2-1 could also be used for measurement in FR2-2.

	R4-2208308
	LGE
	Proposal 1: Based on the number of antenna elements for FR2-2 power classes, up to 16 scaling factors for Rx beam sweeping needs to be considered for serving cell realated measurements. And introduce both 8 and 16 scaling factor for the measurement requirements depending on UE implementation. 
Proposal 2: maxNumberRxBeam should be extended from 8 to 16 for CSI-RS based L1-RSRP and L1-SINR measurements and send LS to RAN1 and RAN2.

	R4-2208732
	ZTE
	Proposal 1: Reuse the existing FR2-1 scaling factor for Rx beam sweeping for FR2-2.

	R4-2208809
	Vivo
	Proposal 1: 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, i.e., 6 samples is needed for SSB index acquisition delay for inter-frequency measurement for FR2-2.

Proposal 2:
The requirements of SSB index detection for FR2-2 for inter-frequency measurement can be defined as below:
Table 2: Time period for time index detection for inter-frequency measurements for FR2-2
	Condition NOTE1,2
	TSSB_time_index_inter

	No DRX
	Max(200ms, MSSB_index_inter  Max(MGRP, SMTC period))  CSSFinter

	DRX cycle ≤ 320ms
	Max(200ms, (1.5  MSSB_index_inter)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter

	DRX cycle > 320ms
	MSSB_index_inter  DRX cycle  CSSFinter

	NOTE 1:	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1
NOTE 2:	In EN-DC operation, the parameters, timers and scheduling requests referred to in clause 3.6.1 are for the secondary cell group. The DRX cycle is the DRX cycle of the secondary cell group.


MSSB_index_inter = 6*N, N is Rx beam sweeping factor for FR2-2.
Proposal 3: 5 samples is needed for SSB index acquisition delay for intra-frequency measurement for FR2-2 when deriveSSB-IndexFromCell is not enabled.

Proposal 4:
When deriveSSB-IndexFromCell is not enabled, the requirements of SSB index detection for FR2-2 for intra-frequency measurement can be defined as below:
Table 3: Time period for time index detection for intra-frequency measurements for FR2-2
	DRX cycle
	Without measurement gaps
	With measurement gaps

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

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

	DRX cycle>320ms
	ceil(MSSB_index_intra  Kp)  DRX cycle  CSSFintra
	ceil(MSSB_index_intra  Kp)  DRX cycle  CSSFintra


MSSB_index_inter = 5*N, N is Rx beam sweeping factor for FR2-2.


	R4-2208946
	Huawei
	Observation 1: The antenna elements assumptions for FR2-2 is higher than that for FR2-1.
Observation 2: The trade-off between coverage and delay are already considered for legacy requirements for FR2-1.
Observation 3: More antenna elements with narrower beam is used to overcome the overage issue. Delay caused by more beam sweeping could be investigated in beam management design in RAN1 instead of simply ignoring the implementation issue
Proposal 1: For PC2 and PC3, increase the beam sweeping factor to 16 for FR2-2 for corresponding RRM requirements. And the beam sweeping factor shall be updated in corresponding requirements where beam sweeping is included.


	R4-2209095
	Ericsson
	Proposal 1: Reuse the existing FR2-1 scaling factor for Rx beam sweeping for FR2-2.
Proposal 2: In RRM specifications, frame boundary alignment tolerance shall be treated as UE’s capability, no network signaling. 
Proposal 3: DeriveSSB_IndexFromCell is not always enabled in unlicensed band in FR2-2.
Proposal 4:   For 480kHz SCS:
· Option 1a: 3 SSB symbols
    For 960kHz SCS: when deriveSSB-IndexFromCell is enabled
· Option 2a: 3 SSB symbols 
For 960kHz SCS: when deriveSSB-IndexFromCell is disabled
· Option 3a: 6 SSB symbols 
Proposal 5: Define frame boundary alignment tolerance of PDSCH when deriveSSB-IndexFromCell is disabled as below:

	SSB SCS (KHz)
	Data SCS (KHz)
	Frame boundary alignment tolerance of PDSCH symbols (deriveSSB-IndexFromCell disabled)

	960
	120
	1 120KHz symbol

	960
	480
	3 480KHz symbols

	960
	960
	7 960KHz symbols



Proposal 6:  MSSB_index_intra = 6*N and N reuses RX beam sweeping number for different power classes, e.g. power class 1, power class 2 and power class 3.

Proposal 7:  Add QCL-D type assumption for L3-RSSI measurements.

	R4-2209384
	Nokia
	Observation 1: RX beam sweeping impacts directly RLM in sync and out of sync requirements, where if N=12 and N=16 TEvaluate_out_SSB could reach up to 460 s and 614 s respectively.  
Observation 2: Rx beam sweeping scaling factor impacts the requirements listed on Table 2. 
Proposal 1: Do not change Rx beam sweeping scaling factor for FR2-2 in comparison to FR2-1. 
Proposal 2: If RAN4 agrees to define new Rx beam sweeping scaling factor for FR2-2, consider the requirements on the table below for defining CR work split.
	Requirements
	 
	Impact due to Rx Beam Sweeping

	Cell reselection
	Intra-frequency
	Yes

	 
	Inter-frequency
	Yes

	Handover
	 
	Yes

	RRC Connection Mobility Control
	RRC re-establishment
	Yes

	 
	RRC release with redirection
	Yes

	Signalling characteristics
	SCell activation and deactivation delay
	Yes

	 
	Interruption
	No

	 
	PSCell addition and release delay
	No

	 
	Active TCI state switching delay
	No 

	 
	Active BWP switching delay
	No

	 
	PSCell change
	No

	 
	Conditional PSCell change
	Yes

	 
	Radio link monitoring
	Yes 

	 
	Link recovery procedures
	Yes 

	 
	Uplink spatial relation switch delay
	Indirect impact from TL1_Measurement_Period in 9.5.4


	 
	Pathloss reference signal switch delay
	No

	Measurement requirements 
	UE measurement capability
	No 

	 
	Intra-frequency
	Yes

	 
	Inter-frequency
	Yes

	 
	L1-RSRP measurements for reporting
	Yes 

	 
	L1-SINR measurements for reporting
	Yes 

	 
	CSI-RS based measurement
	Yes



Observation 3: From our simulation results 2 samples are enough to detect SSB index with TDL-A 30 and TDL-A 5 at -6dB for the following SCS: 120 kHz, 240 kHz, 480 kHz and 960 kHz. 
Proposal 3: RAN4 to reuse the SSB index identification time from FR2-1.

	R4-2210223
	Qualcomm
	Observation 1: Increase in the UE bandwidth for 480/960kHz SCS implies UE processing at a higher sampling frequency.
Observation 2: Increase in the frame boundary alignment tolerance means that the UE must start the cell-search way earlier leading to processing a large number of samples at a much higher sampling frequency.
Observation 3: The hardware and memory requirements for cell search procedure grows by a huge margin for  a UE operating in the FR2-2 band.
Proposal 1: RAN4 to relax the cell-detection delay requirements by a factor of 2 for 480kHz SCS and by a factor of 4 for 960kHz SCS to avoid increasing the UE HW and memory requirements.

	R4-2207783
	Apple
	Proposal 1: Rx beam sweeping scaling factor is set to 12.
Proposal 2: To decide the scaling factor N1 for RRC_IDLE state, either option 1 or option 2 can be considered. If needed, UE capability can be used to signal different values for other power classes or for a certain power class.

	R4-2208811
	Vivo
	Draft CR - Introduction of scheduling restriction requirements in FR2-2

	R4-2209050
	Nokia
	Draft CR to TS 38.133 Corrections on scheduling availability in 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 1-1: Rx beam sweeping scaling factor
Sub-topic description: Discussion whether a new Rx beam sweeping scaling factor is needed or not and related values. 
Open issues and candidate options before e-meeting:
Issue 1-1-1: Rx beam sweeping scaling factor
· Proposal 1: Re-use the existing scaling factor from FR2-1 (ZTE, Nokia, Ericsson)
· Proposal 2: Define a new scaling factor: 
· Option 1: 12 (CATT, Apple)
· Option 2: 16 (Huawei, LGE)
· Proposal 3: Define two scaling factors:
· Option 1: 8 and 12 (CATT)
· Option 2: 8 and 16 (LGE)
· Recommended WF
· Discuss the proposals.
· Note: Impact on RRM requirements would be further discussed in the second round if an agreement is reached on the scaling factor value.

	Company
	Comments

	Ericsson
	Even antenna elements are doubled in RF discussion, but the purpose is to provide assumption to evaluate spherical coverage, there isn’t directly proportional to beam width which is also relevant to linkbudget request. Considering SSB index still is 64, it implies beam width from network perspective, we lean towards keep RX beam number in terms of less coverage scenario compared to FR2-1.

	Nokia
	We prefer Proposal 1. 

As discussed in our paper, the measurement times are already very long in FR2 with N=8. 
We have not seen any deep technical analysis justifying why narrower beams are needed. 

Additionally, there will be a very extensive specification impact if we change the Rx beam sweeping. It is not only core requirements that will need to be updated, but also the vast majority of FR2-1 test cases cannot be reused for FR2-2 when using 120 kHz SCS. 

Not clear how we can use the two scaling factors. Would we introduce a UE capability?
For example, for the TCI state switch, the network would need to know when the UE can be scheduled, and this time depends on the Rx beam sweeping. If we have 2 scaling factors the network won’t know when the UE is expected to conclude the procedure and that it can be scheduled. 

	Moderator
	· GTW agreement: Further discuss the two alternative values for scaling factor
· Alternative 1: Define the new scaling factor of 12
· Alternative 2: The scaling factor is 8
· Alternative 3: If there is no agreement on alternative 1 or alternavie 2, then define the new UE capability and apply the scaling factor of 8 or [16] depending on UE capability
Please provide further comments considering Alternative 1 and Alternative 2.


	ZTE
	We think in RRM we should care more about mobility management and delay. RF agreement means the UE is capable of forming narrower beams, but not necessarily have to use fine beams to do RRM measurements. We still prefer Alternative 2.
On low mobility: in such case the low mobility criteria is met and the UE can save power by entering relaxation mode.

	Huawei
	We can compromise to alternative 1 though we prefer 16. Operating in higher frequency range, more elements are assumed to guarantee the coverage performs, which will result in narrower beam width. It is straightforward that UE needs to sweep more beams. Otherwise, there is no need to double the number of elements. And we don’t think SSB index of 64 is relevant to UE Rx beam sweeping.
And the arguments for keeping the scaling factor as 8 are not convincing to us in some degree. We don’t think the discussion about the antenna array assumption is only related to RF requirements. It seems to imply that the antenna used for RRM measurement is independent to the antenna array framework of UE. The WF about this issue is captured showed as follows. It is the common understanding that the Rx beam sweeping depends on the RF conclusion on antenna size, and now RF session has concluded with doubled antenna elements. We don’t think it is reasonable to say that RRM requirements can be considered independently.
	Rx beam sweeping scaling factor
· Rx beam scaling factor for FR2-2 need to continue waiting for more RF conclusion on antenna size assumption and power class.




If it means the rough beam and fine beam, then we should note legacy FR2-1, we already assumed rough beam for RRM measurement. Then how could UE overcome the path loss in high frequency if we assumed all the same as FR2-1.

	Ericsson
	Updates:
In RF session, 2 x 4 was not agreed in the end (as reference architecture for deriving the output-power and spherical coverage requirement) and companies did not agree to assuming 2 panels for spherical coverage, ultimately the requirements did not reflect these cases.
It’s worthy noting that the cell detection time period is increased too much, taking this issue, Issue Issue 1-3-1 and Issue 1-3-2, the delay makes any mobility useless.
· For instance, when DRX=320ms, the detection delay is 16x6x4x320ms=122.88seconds for PC1 and 960KHz, compared to 8x5x320ms=12.8 seconds in FR2-1. If CSSF is added, the delay is dramatically increased.

	CATT
	We prefer alternative 2, but considering the delay we can compromise as alternative 1.
We don’t think it should consider RRM measurement separately, indeed, the path loss and the coverage is very crucial for FR2-2 and should be considered.

	LGE
	We prefer to consider new scaling factor as 16, but 12 is fine for us as commented in GTW. In FR2-2, the number of antenna elements for PC1, PC2, and PC3 UEs has been doubled in order to operate in higher frequency, and UEs would operate larger number of narrow beams. So, new scaling factor for Rx beam sweeping in RRM requirements should be considered. If Alt 3 is considered, we prefer to keep 16.

	MTK
	We can support alternative 1, and it would be a good compromise. Larger number of RX beam is required for the more antenna elements and FR2-2 is expected for low mobility scenario.   

	Apple
	We support Alt. 1. Note the value of 12 reflects the consideration of limiting measurement delay to be not too long, which is reasonable given the low mobility scenario for FR2-2.

	Qualcomm
	We support alt 1. Increasing the number of antenna elements imply that beams will be narrow, and UE needs to sweep more beams for measurements. Although we prefer a factor of 16, but given the impact on measurement delay, we are ready to support alt 1.

	Nokia
	As for alt 3, we think this is not really acceptable. Alt 4 means in practice that the requirement is N=16, and that will pose a great burden on measurement times. 

Out preference if Alt 2, since there was never simulations or analysis showing the real benefit on increasing the number of Rx beams. 


	vivo
	We support Alternative 1. It is necessary to make a balance between measurement delay and coverage. We believe 12 is a reasonable value.



Issue 1-1-2: maxNumberRxBeam
· [bookmark: _Hlk101972504]Proposal 1 (LGE): maxNumberRxBeam should be extended from 8 to 16 for CSI-RS based L1-RSRP and L1-SINR measurements and send LS to RAN1 and RAN2.
· Recommended WF
· Discuss the proposal.

	Company
	Comments

	Ericsson
	Don’t support proposal1, it depends on Issue 1-1-1.

	Nokia
	We can wait for the agreement on 1-1-1 Rx Beam sweeping scaling factor before deciding on this issue. 

	ZTE
	Depending on 1-1-1.

	Huawei
	Suggest to conclusion on issue 1-1-1 first.

	LGE
	Agree to wait for the conclusion of issue 1-1-1. And if new scaling factor is agreed in issue 1-1-1, the extended value for maxNumberRxBeam should be the same as the value of the new scaling factor 

	Apple
	We are open to discussion. It is OK to wait for the conclusion of issue 1-1-1 first.

	Qualcomm
	Suggest waiting for conclusion on issue 1-1-1.

	vivo
	We can follow the same value with the scaling factor of issue 1-1-1 for the maxNumberRxbeam.



Sub-topic 1-2: deriveSSB-IndexFromCell
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 1-2-1: deriveSSB-IndexFromCell
· [bookmark: _Hlk101974400]Proposal 1 (Ericsson): In RRM specifications, frame boundary alignment tolerance shall be treated as UE’s capability, no network signalling. 
· Proposal 2 (Ericsson): deriveSSB_IndexFromCell is not always enabled in unlicensed band in FR2-2. 
· Proposal 3 (Ericsson): Frame boundary alignment tolerance – SSB
· For 480kHz SCS:
· Option 1a: 3 SSB symbols
· For 960kHz SCS: when deriveSSB-IndexFromCell is enabled
· Option 2a: 3 SSB symbols 
· For 960kHz SCS: when deriveSSB-IndexFromCell is disabled
· Option 3a: 6 SSB symbols
· Proposal 4 (Ericsson): Define frame boundary alignment tolerance of PDSCH when deriveSSB-IndexFromCell is disabled as below:
	SSB SCS (KHz)
	Data SCS (KHz)
	Frame boundary alignment tolerance of PDSCH symbols (deriveSSB-IndexFromCell disabled)

	960
	120
	1 120KHz symbol

	960
	480
	3 480KHz symbol

	960
	960
	7 960KHz symbol



· Recommended WF
· Discuss proposal 4.
· Proposals 1, 2 and 3 have already been agreed during RAN4#102e. No further discussion is needed.

	Company
	Comments

	Ericsson
	The table is derived by calculation on non-aliasing SSB indexes with known 3 least significant bits.

	Huawei
	From our understanding, issue in proposal 4 was also agreed in last meeting. Is the motivation to change 6 to 7 for 960 and 960 case?

	Ericsson
	Update:
Answer Huawei’ question: yes. 6 is derived by hypothetical propagation delay difference, it shall not be the assumption of UE capability to identify correct SSB index, instead we suggest to use SSB symbol offset between maximal and minimal of 3 least significant bits of SSB index as reference to calculation. 

	CATT
	We agree with proposal 4.
Using SSB symbol offset between maximal and minimal of 3 least significant bits of SSB index as reference to calculation is more reasonable than deriving by hypothetical propagation delay difference.

	Apple
	We want to understand the reason for the revision from 6 960 symbols to 7 960 symbols. 

	Qualcomm
	We prefer to keep the previous agreement. This directly translates from the requirements for 480kHz SCS.
	SSB SCS (KHz)
	Data SCS (KHz)
	Frame boundary alignment tolerance of PDSCH symbols (deriveSSB-IndexFromCell disabled)

	960
	120
	1 120KHz symbol

	960
	480
	3 480KHz symbol

	960
	960
	6 960KHz symbol




	Huawei2
	@Ericsson Thanks for the explanation. We think changing 6 to 7 can also satisfy deriving the SSB index with DMRS sequence index and can have more flexibility to NW. Thus, we are fine with the changing.

	vivo
	For Proposal 4, for the combination of 960kHz SSB SCS and 960kHz Data SCS, the frame boundary alignment tolerance of PDSCH symbols is 6 considering the coverage is 1km and cell phase synchronization accuracy is 3us during RAN4#102e.
In our understanding, according to the SSB design from RAN1, if the UE determine the SSB index by only decoding the PBCH DMRS, the timing difference between reference cell and target cell may be up to dozens of symbols as long as the SSB index number difference between reference cell and target cell is less than 7. In addition, if the value is changed from 6 to 7, the L3 measurement scheduling restriction requirements for FR2-2 also need further corrections, i.e., one more symbol need to be performed scheduling restriction before and after SSB transmission.



Sub-topic 1-3: Measurement procedures
Sub-topic description: 
Open issues and candidate options before e-meeting:
Issue 1-3-1: Cell (PSS/SSS) detection
· Proposal 1 (Qualcomm): RAN4 to relax the cell-detection delay requirements by a factor of 2 for 480kHz SCS and by a factor of 4 for 960kHz SCS to avoid increasing the HW and memory requirements.
· Recommended WF
· Discuss the proposals.

	Company
	Comments

	Ericsson
	We have not strong view, but not sure 3 additional SSB symbols need double of total detection time.
Another view is if it is agreed to add scaling factor, we suggest to only apply this kind of relaxation on shorter DRX cycle cases and gradually abbreviate relaxation on longer DRX cycle cases. 

	Nokia
	It is not clear the intention of the Proposal 1. 

Is it for the intra-frequency cell identification requirements?
We understand that since deriveSSB-IndexFromCell is not assumed for 480 and 960 the Tidentify_intra should consider TSSB_time_index_intra, and this was already agreed in the last meeting.  

	Moderator
	GTW agreement: RAN4 to relax the cell-detection delay requirements by a factor and further discuss the number of the factor to avoid increasing the HW and memory requirements
· Option 1: a factor of 2 for 480kHz SCS and by a factor of 4 for 960kHz SCS
· Option 2: a factor of 1.5 for 480KHz and 2 for 960KHz SCS, and also apply the different factors depending on DRX cycles
Please provide further comments considering option 1 and option 2.

	Ericsson
	Update:
Another question to Proponents of Propsoal1: the scaling factor is only for ‘TPSS/SSS_sync_intra’ and ‘TPSS/SSS_sync_inter’ in connected mode or other measurement delay, e.g. Tdetect,NR_Intra  in idle mode also shall be covered?
As updated comments on Issue 1-1-1, the detection delay is too long to perform mobility correctly taking this issue into account, especially with long DRX cycle. We suggest to restrict the scaling factor number and applicable scope of DRX. 


	MTK
	In our understanding, it also includes Tdetect,NR_Intra and Tdetect,NR_Inter 

	Apple
	We are OK with Option 1.

	Qualcomm
	Support option 1. We think this should apply to Tdetect,NR_Intra as well

	Huawei
	We can understanding the motivation of the proposal. Regarding proposal 2, we think if the intention is to let UE process in different window, then 1.5 seems doesn’t make much sense (should be at least 2?). But we should be careful about directly doubling the total time. From our understanding, with 480 and 960 KHz, when UE is not required to monitor the whole SMTC window, the number of samples that UE is required to process depends on the number of symbols and FFT size. For the time being, it seems the situation is not that sever. So we need more time to consider it as it is the first time for discussion.

	Nokia
	We prefer Option 2. 
I would like to point out that TPSS/SSS_sync_intra is already being proposed to be increase depending on the outcome of the Rx beam sweeping and the number of samples for PSS/SSS detection, see current requirements below: 
[image: ]

That means that if N is creased to 16, and the number of samples is increased by one, MPSS/SSS would be potentially increased from 40 to 96, and TPSS/SSS, which is already increasing this time 2.4 times. If we use Option 1, if we use the factor of 4 this will be potentially increased by 9.6 times for 960 kHz. 



Issue 1-3-2: Inter-frequency SSB index identification time
· Proposal 1 (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, i.e., 6 samples is needed for SSB index acquisition delay for inter-frequency measurement for FR2-2.
· MSSB_index_inter = 6 *N in Table 9.3.4-4
· N is Rx beam sweeping factor for FR2- 2 
· Proposal 2 (Nokia): RAN4 to reuse the SSB index identification time from FR2-1.
· Proposal 3 (Moderator): (Based on the GTW discussion) the SSB index acquisition delay for inter-frequency measurement for FR2-2 should be extended to
· 4*NRxBeam samples for power class 2 and 3
· 6*NRxBeam samples for power class 1 
· NRxBeam is the Rx beam sweeping factor under discussion in Issue 1-1-1
· Recommended WF
· Discuss the proposals.

	Company
	Comments

	Ericsson
	As proposed in proposal 2, we generally lead to a shorter identification time.

	Nokia
	We prefer Proposal 2. 
From our simulation results the number of samples can be maintained. 

	Moderator
	Check if proposal 3 can be agreed

	Huawei
	Fine with proposal 3

	CATT
	Proposal 3 is ok for us.

	LGE
	Fine with proposal 3

	MTK
	Fine with Proposal 3

	Apple
	We are OK with proposal 3.

	Qualcomm
	Fine with proposal 3

	Nokia
	Update after proposal 3 was introduced
We think proposal 3 is only acceptable if NRxBeam is kept 8 in the Issue 1-1-1

	vivo
	We are fine with Proposal 3.



Issue 1-3-3: Intra-frequency SSB index identification time when deriveSSB-IndexFromCell is not enabled
· Proposal 1: When deriveSSB-IndexFromCell is not enabled, the requirements of SSB index detection for FR2-2 for intra-frequency measurement can be defined as below:
Time period for time index detection for intra-frequency measurements for FR2-2
	DRX cycle
	Without measurement gaps
	With measurement gaps

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

	DRX cycle≤ 320ms
	[bookmark: _Hlk101978250]Max(200ms, ceil(1.5  MSSB_index_intra s  Kp)  Max(SMTC period, DRX cycle))  CSSFintra
	Max(200ms, ceil(1.5  MSSB_index_intra  Kp)  Max(MGRP, SMTC period, DRX cycle))  CSSFintra

	DRX cycle>320ms
	ceil(MSSB_index_intra  Kp)  DRX cycle  CSSFintra
	ceil(MSSB_index_intra  Kp)  DRX cycle  CSSFintra



· Option 1: MSSB_index_intra = 5*N
· Option 2: MSSB_index_intra = 6*N
· Option 3 (new): MSSB_index_intra = 3*N
· 
· N is Rx beam sweeping factor for FR2-2.
· Recommended WF
· Discuss the options.

	Company
	Comments

	Ericsson
	We slightly support option 2.  

	Nokia
	We are fine with Proposal 1 and created Option 3 based on the previous issue. 
As for MSSB_index_intra it depends on the outcome of issue 1-3-2. If we agree on Proposal 2 than 
MSSB_index_intra = 3*N

	Moderator
	GTW agreement: Follow the conclusion for inter-frequency.



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

	R4-2208811
Draft CR – Introduction of scheduling restriction requirements in FR2-2
	Company A

	
	Company B

	
	

	R4-2209050
Draft CR to TS 38.133 Corrections on scheduling availability in FR2-2
	Company A

	
	Company B

	
	



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

	Sub-topic #1-1 
Rx beam sweeping scaling factor
	Issue 1-1-1: Rx beam sweeping scaling factor
Companies’ views: Except for two companies, all companies can support Alternative 1.
GTW agreements: Further discuss the two alternative values for scaling factor
· Alternative 1: Define the new scaling factor of 12
· Alternative 2: The scaling factor is 8
· Alternative 3: If there is no agreement on alternative 1 or alternative 2, then define the new UE capability and apply the scaling factor of 8 or [16] depending on UE capability

Candidate options:
· Option 1: Define the new scaling factor of 12
· Option 2: The scaling factor is 8
· Option 3: If there is no agreement on option 1 or option 2, then define the new UE capability and apply the scaling factor of 8 or [16] depending on UE capability
Recommendations for 2nd round: This is the last meeting to complete the core requirements, and this issue affects other pending issues as well, can the companies agree on Option 1.

Issue 1-1-2: maxNumberRxBeam
Tentative agreements: No agreement
Candidate options:
· Option1: If Rx Beam Sweeping Scaling factor is extended, maxNumberRxBeam should be extended by the number
· Option 2: Do not extend maxNumberRxBeam
Recommendations for 2nd round: Companies to check if they can agree to Option 1

	Sub-topic #1-2 
deriveSSB-IndexFromCell
	Issue 1-2-1: deriveSSB-IndexFromCell
Tentative agreements: No agreement
Candidate options:
· Option 1: 
	SSB SCS (KHz)
	Data SCS (KHz)
	Frame boundary alignment tolerance of PDSCH symbols (deriveSSB-IndexFromCell disabled)

	960
	120
	1 120KHz symbol

	960
	480
	3 480KHz symbols

	960
	960
	6 960KHz symbols



· Option 2:
	SSB SCS (KHz)
	Data SCS (KHz)
	Frame boundary alignment tolerance of PDSCH symbols (deriveSSB-IndexFromCell disabled)

	960
	120
	1 120KHz symbol

	960
	480
	3 480KHz symbols

	960
	960
	7 960KHz symbols



Recommendations for 2nd round: Companies to check if they can compromise to Option 1.

	Sub-topic #1-3:
Measurement procedures
	Issue 1-3-1: Cell (PSS/SSS) detection
GTW agreements: RAN4 to relax the cell-detection delay requirements by a factor and further discuss the number of the factor to avoid increasing the HW and memory requirements
· Option 1: a factor of 2 for 480kHz SCS and by a factor of 4 for 960kHz SCS
· Option 2: a factor of 1.5 for 480KHz and 2 for 960KHz SCS, and apply the different factors depending on DRX cycles
Candidate options:
· Option 1: a factor of 2 for 480kHz SCS and by a factor of 4 for 960kHz SCS
· Option 2: a factor of 1.5 for 480KHz and 2 for 960KHz SCS, and apply the different factors depending on DRX cycles
Recommendations for 2nd round: Continue discussion in the second round.

Issue 1-3-2: Inter-frequency SSB index identification time
Tentative agreements: The SSB index acquisition delay for inter-frequency measurement for FR2-2 should be extended to
· 4*NRxBeam samples for power class 2 and 3
· 6*NRxBeam samples for power class 1 
· NRxBeam is the Rx beam sweeping factor under discussion in Issue 1-1-1

Candidate options:
Recommendations for 2nd round: Companies to confirm the tentative agreement.

Issue 1-3-3: Intra-frequency SSB index identification time when deriveSSB-IndexFromCell is not enabled
GTW agreements: When deriveSSB-IndexFromCell is not enabled, the requirements of SSB index detection for FR2-2 for intra-frequency measurement can be defined as below:
Time period for time index detection for intra-frequency measurements for FR2-2
	DRX cycle
	Without measurement gaps
	With measurement gaps

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

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

	DRX cycle>320ms
	ceil(MSSB_index_intra  Kp)  DRX cycle  CSSFintra
	ceil(MSSB_index_intra  Kp)  DRX cycle  CSSFintra



· MSSB_index_intra to apply agreements from inter-frequency SSB index identification time in Issue 1-3-2
Candidate options:
Recommendations for 2nd round: No further discussion in 2nd round




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

	R4-2208811
Draft CR – Introduction of scheduling restriction requirements in FR2-2
	Agreeable


	R4-2209050
Draft CR to TS 38.133 Corrections on scheduling availability in FR2-2
	Agreeable




Discussion on 2nd round (if applicable)


Topic #2: 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

	R4-2208145
	CATT
	Observations 1: The basic principles for MRTD requirements in FR2-2 contradict the definition of MRTD in legacy spec.
Proposal 1: Change the definition of MRTD for synchronous NR DC in FR2-2 as below, so that it could be larger than 0.5 slot
· For FR2-2 operation, a UE shall be capable of handling a relative receive timing difference between slot timing boundary of a cell belonging to MCG and slot timing boundary from the same slot index 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.
Proposal 2: RAN4 to change the definition of receive timing difference between carriers in case of NR CA to address the case when MRTD is larger than one slot. For instance, RTD can be considered between the slot boundaries.
Proposal 3: The existing MRTD requirements for FR1 and FR2-1 synchronous NR-DC can be reused for FR1 and FR2-2, i.e., MRTD = 33 µs
Proposal 4: MRTD = [0.26] µs for non-contiguous intra band CA in FR2-2
Proposal 5: 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 6: Define MTTD requirements in FR2-2 based on the following rule:
· MTTD = MRTD + (TA step size / 2+ TA adjustment accuracy + Te) in cc1 + ( TA step size / 2 + TA adjustment accuracy +Te) in cc2.
Proposal 7: 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, i.e., MTTD = 26.1 us
Proposal 8: 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, i.e., MTTD = 34.1 us

	R4-2208650
	Ericsson
	Proposal 1: MRTD = 0.26 µs for non-contiguous intra band CA in FR2-2, if 260 ns requirement is applicable for intra-band non-contiguous CA TAE and pending on the conclusion in main and RRM sessions for the supporting on non-contiguous CA in Rel-17 FR2-2 52.6-71 GHz.
Observation 1: It is an important observation that to be able to reuse FR2-1 sites, for FR2-2 sites, then MRTD has to be unchanged, since the new sites will have the same distance to FR1 site as FR2-1. 
Proposal 2: MRTD = 8 µs for FR2-2 CA inter band. 
Proposal 3: MRTD = 25 µs for inter band carrier aggregation between FR1 and FR2-2.
Proposal 4: MTTD = 8.5 µs for FR2-2 CA inter band. 
Proposal 5: MTTD = 26.1 µs for inter band carrier aggregation between FR1 and FR2-2.
Proposal 6: MRTD = 33 µs for inter-band asynchronous NR-DC, for SCG SCS = 480 kHz and SCG SCS = 960 kHz.
Proposal 7: MTTD = 34.1 µs for inter-band asynchronous NR-DC, for SCG SCS = 480 kHz and SCG SCS = 960 kHz.

	R4-2208810
	Vivo
	Proposal 1: Considering the lower RF margin and the shorter timing adjustment period for FR2-2 for gradual timing adjustment requirements.
Proposal 2: The existing MRTD requirements for inter-band CA for FR1 and FR2-1 should be reused for inter-band CA for FR1 and FR2-2.
Proposal 3: Update the definition of MRTD for inter-band CA for FR1 and FR2-2. The legacy definition ‘slot timing’ can be replaced with ‘subframe timing’.
Proposal 4: The existing MRTD requirements for inter-band NR DC for FR1 and FR2-1 should be reused for inter-band NR DC for FR1 and FR2-2.
Proposal 5: Update the definition of MRTD for inter-band NR DC for FR1 and FR2-2. The legacy definition ‘slot timing’ can be replaced with ‘subframe timing’.
Proposal 6: The existing MTTD requirements for inter-band CA for FR1 and FR2-1 should be reused for inter-band CA for FR1 and FR2-2.
Proposal 7: Update the definition of MTTD for inter-band CA for FR1 and FR2-2. The legacy definition ‘slot timing’ can be replaced with ‘subframe timing’.
Proposal 8: The existing MTTD requirements for inter-band NR DC for FR1 and FR2-1 should be reused for inter-band NR DC for FR1 and FR2-2.
Proposal 9: Update the definition of MTTD for inter-band NR DC for FR1 and FR2-2. The legacy definition ‘slot timing’ can be replaced with ‘subframe timing’.

	R4-2208947
	Huawei
	Proposal 1: For UL SCS of 120 kHz in FR2-2, a UE is required to meet the UL timing accuracy requirements if an SSB is available in the last 160 ms, and Te is proposed to be 2.7*64*Tc when SSB is 480 KHz and 2.5*64*Tc when SSB is 960 KHz.
Proposal 2: Define gradual timing adjustment in finer granularity with 100 ms, which will leads to total 12.8 ns timing drift, and take the TA adjustment accuracy as baseline for the RF margin.
Proposal 3: Modify the definition of MRTD for FR1 and FR2-2 inter-band CA as the a relative transmission timing difference among the closest frame timing boundaries excluding slot offset if configured.
Proposal 4: No need to modify the definition of MRTD for NR-DC. The MRTD for FR1 and FR2-2 can be defined as 33 us or min (33us, 0.5 slot)
Proposal 5: There is no need to define MRTD/MTTD requirements for intra-band non-contiguous CA within FR2-2.
Observation 1: MTTD for inter-band FR1 and FR2-2 CA and inter-band FR1 and FR2-2 NR-DC can be calculated as 26.0 us and 34.0 us, which may subject to conclusion on MRTD and TA adjustment accuracy.

	R4-2209385
	Nokia
	Observation 1: Accuracy of SSB-based DL timing detection improves by 4.4 ns = 0.14*64*Tc for 480 kHz in comparison to 240 kHz SSB. 
Observation 2: Accuracy of SSB-based DL timing detection improves by 6.5 ns = 0.2*64*Tc for 480 kHz in comparison to 240 kHz SSB. 
Proposal 1: Determine Te UL accuracy for 120 kHz for different SSB SCS as 
	Frequency Range
	SCS of SSB signals (kHz)
	SCS of uplink signals (kHz)
	Te

	2-2
	120
	120
	3.5*64*Tc

	
	480
	120
	2.86*64*Tc

	
	960
	120
	2.80*64*Tc



Observation 3: If 20 km/h is considered, timing offset variation, clock drift, and sampling rate account for a Tq value of about 0.79*64*Tc. 
Observation 4: Latest agreements on Te values include a minimum value of 0.86*64*Tc for 960 kHz. 
Proposal 2: Adopt Tq=Tp=0.8*64*Tc for the gradual timing adjustment parameters for 480 kHz and 960 kHz SCS in FR2-2

	R4-2207781
	Apple
	Proposal 1: Te = 2.88*64*Tc for (480kHz, 120kHz) and Te = 2.82*64*Tc for (960kHz, 120kHz).
Proposal 2: The UE timing advance adjustment accuracy for 480/960kHz SCS is defined as shown in the table below.
	UL Sub Carrier Spacing(kHz)
	15
	30
	60
	120
	480
	960

	UE Timing Advance adjustment accuracy
	±256 Tc
	±256 Tc
	±128 Tc
	±32 Tc
	[±12 Tc]
	[±8 Tc]





	R4-2208812
	Vivo
	Draft CR – Introduction of deriveSSB-IndexFromCell tolerance requirements in FR2-2

	R4-2209386
	Nokia
	Draft CR adding timing requirements for FR2-2

	R4-2207782
	Apple
	Draft CR on UE transmit timing for NR operation in 52.6GHz – 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 2-1: UE transmit timing
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 2-1-1: UE transmit timing error
· Proposal 1 (Huawei): For UL SCS of 120 kHz in FR2-2, a UE is required to meet the UL timing accuracy requirements if an SSB is available in the last 160 ms, and Te is proposed to be 2.7*64*Tc when SSB is 480 KHz and 2.5*64*Tc when SSB is 960 KHz
· Proposal 2 (Nokia): Determine Te UL accuracy for 120 kHz for different SSB SCS as:
	Frequency Range
	SCS of SSB signals (kHz)
	SCS of uplink signals (kHz)
	Te

	2-2
	120
	120
	3.5*64*Tc

	
	480
	120
	2.86*64*Tc

	
	960
	120
	2.80*64*Tc



· Proposal 3 (Apple): Te = 2.88*64*Tc for (480kHz, 120kHz) and Te = 2.82*64*Tc for (960kHz, 120kHz).
· Recommended WF
· Discuss the proposals

	Company
	Comments

	Ericsson
	Proposals 1,2 and 3 are quite similar and all ok. We have a preference for proposal 1, since it is marginally stricter, but again all values are fine.

	Nokia
	Our preference is proposal 2, as we have calculated on our discussion paper based on the improvement of SSB DL timing accuracy. 

	Moderator
	GTW agreement: Agree on proposal 2



Issue 2-1-2: Gradual timing adjustment
· Proposal 1 (Vivo): Considering the lower RF margin and the shorter timing adjustment period for FR2-2 for gradual timing adjustment requirements.
· Proposal 2 (Huawei): Define gradual timing adjustment in finer granularity with 100 ms, which will leads to total 12.8 ns timing drift, and take the TA adjustment accuracy as baseline for the RF margin.
· Proposal 3 (Nokia): Adopt Tq=Tp=0.8*64*Tc for the gradual timing adjustment parameters for 480 kHz and 960 kHz SCS in FR2-2
· Recommended WF
· Discuss the proposals

	Company
	Comments

	Ericsson
	Again, proposals 2 and 3 are quite similar since in proposal 2 we have Tq=Tp=0.8*64*Tc and if we scale proposal 3 to 200 ms T_gradual we get 2*12.8 ns ≈ 0.79*64*Tc. We are not against a T_gradual = 100 ms. 

We support considering a lower RF margin in proposal 1 and (again) a we can discuss shorter T_gradual.

	Nokia
	We agree with Proposal 3 if it considers 200 ms granularity. 
Fine with Proposal 2. If we agree on proposal 2 the values of Proposal 3 should be revised to Tp=Tq=0.46*64*Tc, therefore we included a new Proposal 4, which considers both at the same time. 


	Moderator
	GTW Agreement: Consider the RF margin for gradual timing adjustment.
Further discuss the proposals, based on GTW agreement

	Huawei
	From our understanding, the timing error that UE need to compensate depends on following factors:
1. Time granularity 
2. Timing drift due to frequency error: 0.1 ppm
3. Timing drift due to movement 
4. RF margin

It is recognized that current Tp and Tq is too large compared with Te requirements. Then to has a smaller Tp and Tq, only factor 1 and 4 can be further considered (finer granularity and/or smaller RF margin). With finer adjustment granularity, the timing drift caused by factor 2 and 3 will be reduced by half. Regarding the RF margin, current assumption is 1.5 Ts, we don’t think it is relay needed have such big margin for FR2-2. So we also like to hear more views from companies about the RF margin.

	Apple
	Given the tight Te requirements are based on reduced SSB availability time period, we are OK to take proposal 2 as a baseline. Besides considering a finer granularity with 100ms, we can consider 80ms.

	Qualcomm
	We are okay with proposal 3



Issue 2-1-3: UE timing advance adjustment accuracy
· Proposal 1 (Apple): The UE timing advance adjustment accuracy for 480/960kHz SCS is defined as shown in the table below:
	UL Sub Carrier Spacing(kHz)
	15
	30
	60
	120
	480
	960

	UE Timing Advance adjustment accuracy
	±256 Tc
	±256 Tc
	±128 Tc
	±32 Tc
	[±12 Tc]
	[±8 Tc]



· Recommended WF
· Discuss the proposal

	Company
	Comments

	Magnus
	We prefer the already agreed 480 kHz [±8 Tc] 960 kHz [±4 Tc].

	Nokia
	We prefer to keep the previous agreement. 


	CATT
	We prefer the previous agreement, that is, [±8 Tc] for 480 kHz and [±4 Tc] for 960 kHz.

	Apple
	Based on our analysis, the previous tentative agreement was indeed challenging from UE implementation’s point of view and we raised this issue multiple times. To move forward, we offered proposal 1 as a compromise and hope companies can accept and thus RAN4 can close this issue.

	Qualcomm
	We can agree with proposal 1




Sub-topic 2-2: MRTD
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-2-1: MRTD definition – NR-DC
· Proposal 1 (CATT): Change the definition of MRTD for synchronous NR DC in FR2-2 as below, so that it could be larger than 0.5 slot
· For FR2-2 operation, a UE shall be capable of handling a relative receive timing difference between slot timing boundary of a cell belonging to MCG and slot timing boundary from the same slot index 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
· Proposal 1a: Change the definition of MRTD for synchronous NR DC in FR2-2 as below, so that it could be larger than 0.5 slot
· For FR2-2 operation, a UE shall be capable of handling a relative receive timing difference between slot timing boundary of a cell belonging to MCG and slot timing boundary from the same slot index of a cell belonging to the SCG to be aggregated for synchronous NR DC operation. 
· 
· Proposal 2 (Vivo): Update the definition of MRTD for inter-band NR DC for FR1 and FR2-2. The legacy definition ‘slot timing’ can be replaced with ‘subframe timing’
· Proposal 3 (Huawei): No need to modify the definition of MRTD for NR-DC. The MRTD for FR1 and FR2-2 can be defined as 33 us or min (33us, 0.5 slot).
· Recommended WF
· Discuss the proposals

	Company
	Comments

	Ericsson
	We support proposal 2, The legacy definition ‘slot timing’ can be replaced with ‘subframe timing’, or even frame timing.

	Nokia
	We are fine with Proposal 1 in general, but we proposed a correction in Proposal 1a, since it was also including carrier aggregation. 

	Moderator
	GTW Agreement: Down-select to proposal 2 and proposal 3.
Further discuss proposal 2 and 3.

	Huawei
	Regarding proposal 2, we would like to know the necessary to update slot timing to subframe timing. Is it only to eliminate the ambiguity in RRM spec because 33us maybe always large than half slot? We would like here more views from companies regarding following capability. We don’t think frame synchronization or subframe synchronization is needed for NR-DC.
	[bookmark: _Hlk19805092]Sfn-SyncNRDC
Indicates the UE supports NR-DC only with SFN and frame synchronization between Pcell and PSCell. If not included by the UE supporting NR-DC, the UE supports NR-DC with slot-level synchronization without condition on SFN and frame synchronization. In this release of the specification, the UE shall not report this UE capability.
	UE
	No
	No
	No




	Apple
	Proposal 2 is OK, as it does not require any change in the MRTD definition.

	Qualcomm
	We are fine with proposal 3. But this basically means that FR1 +FR2-2 NR-DC will always be asynchronous, which makes sense. So why not just define requirements for async case?
@Apple – Do you mean proposal 3? Proposal 2 indicates change in MRTD definition.

	Nokia
	We still think update in definition is needed. 

	
	



Issue 2-2-2: MRTD definition – NR-CA
· Proposal 1 (CATT): RAN4 to change the definition of receive timing difference between carriers in case of NR CA to address the case when MRTD is larger than one slot. For instance, RTD can be considered between the slot boundaries
· Proposal 2 (Vivo): Update the definition of MRTD for inter-band CA for FR1 and FR2-2. The legacy definition ‘slot timing’ can be replaced with ‘subframe timing’
· Proposal 3 (Huawei): Modify the definition of MRTD for FR1 and FR2-2 inter-band CA as the relative transmission timing difference among the closest frame timing boundaries excluding slot offset if configured.
· Recommended WF
· Discuss the proposals

	Company
	Comments

	Ericsson
	We support proposal 2, The legacy definition ‘slot timing’ can be replaced with ‘subframe timing’, or even frame timing.

	Nokia
	We are fine with Proposal 1. 


	Huawei
	We prefer option 3. Frame time of subframe timing can both work.

Regarding the slot offset, more clarification as shown below (excerpted from 38300):
CA is supported for both contiguous and non-contiguous CCs. When CA is deployed frame timing and SFN are aligned across cells that can be aggregated, or an offset in multiples of slots between the Pcell/PSCell and an Scell is configured to the UE. The maximum number of configured CCs for a UE is 16 for DL and 16 for UL.



	Apple
	We wonder if we can reuse the approach of min (Xus, 0.5 slot) without having to change the MRTD definition.

	Qualcomm
	We are fine with proposal 3. Also, @Apple’s suggestion makes sense to us.

	Huawei2
	We share slightly different views as Apple and Qualcomm. Apple’s suggestion imply that there is no any synchronization restriction for CA (the definition of MRTD is between closet slots). From our understanding, things are different from the DC case, SFN and frame timing alignment is needed for CA as shown in our last comments.

	vivo
	We support proposal 2. We are also fine with proposal 3.



Issue 2-2-3: MRTD for non-contiguous intra-band CA
· Proposal 1 (CATT, Ericsson): MRTD = [0.26] µs for non-contiguous intra band CA in FR2-2
· Recommended WF
· Discuss the proposal.

	Company
	Comments

	Ericsson
	Actually proposal 1 depends on the status of the feature NC CA in WI ext to 71 GHz. This depends on outcome in RAN4 RF session, as we stated in Ericsson R4-2208650: 
“MRTD = 0.26 µs for non-contiguous intra band CA in FR2-2, if 260 ns requirement is applicable for intra-band non-contiguous CA TAE and pending on the conclusion in main and RRM sessions for the supporting on non-contiguous CA in Rel-17 FR2-2 52.6-71 GHz.”

If the feature I included then we agree to MRTD = [0.26] µs for non-contiguous intra band CA in FR2-2, with collocated assumption.

	Huawei
	From our understanding, NC CA is already down scoped. 

	CATT
	[bookmark: OLE_LINK34][bookmark: OLE_LINK35]Support proposal 1.

	MTK
	We would like to point out that for the higher SCS, if MRTD = [0.26] us, additional scheduling restriction, due to RX beam switch, AGC tuning, will be needed to accommodate for the MRTD. 

	Apple
	Our understanding NC CA has been removed from the scope and there is no need to define the requirement.

	Qualcomm
	Agree with Huawei. This case has been downscoped, so RAN4 doesn’t need to discuss the MRTD for this case

	vivo
	We share the same understanding with Huawei. It seems that the non-contiguous intra band CA scenario was down-scope in Release 17 in the RP #95e meeting.




Issue 2-2-4: MRTD for FR1 and FR2-2 inter-band CA
· Proposal 1 (CATT, Ericsson, Vivo): 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
· Recommended WF
· Discuss the proposal 

	Company
	Comments

	Ericsson
	We support proposal 1, MRTD = 25 µs

	Nokia
	We are fine with the proposal 1

	Huawei
	Fine with proposal 1

	CATT
	Support proposal 1.

	Apple
	Given the large CBW in FR2-2 and the high data rate, reusing the same MRTD 25us from FR2-1 may pose some issue for UE and warrant further study.

	Qualcomm
	We see some serious issues with using MRTD of 25us for this case. MRTD of 25us translates to the timing misalignment of two slots for 960kHz SCS. For example, how would the UE transmit HARQ ACK/NACK configured in the next slot when there’s only one uplink carrier. The network is not aware of the MRTD, so it cannot avoid such scenarios. There may be many other scenarios in the field where the UE may not be able to transmit/receive with such large MRTD. RAN4 should consider smaller MRTD values for FR1+FR2-2 inter-band CA. We think limiting the MRTD values to half slot length should be considered for all the cases.



Issue 2-2-5: MRTD for FR1 and FR2-2 NR DC – Synchronous
· Proposal 1 (CATT, Ericsson, Vivo, Huawei): The existing MRTD requirements for FR1 and FR2-1 synchronous NR-DC can be reused for FR1 and FR2-2, i.e., MRTD = 33 µs
· Recommended WF
· Discuss the proposal

	Company
	Comments

	Ericsson
	We support proposal 1, MRTD = 33 µs

	Nokia
	We are fine with Proposal 1

	Huawei
	Fine with proposal 1

	CATT
	Support proposal 1.

	Apple
	Given the large CBW (up to 2000MHz) in FR2-2 and the high data rate, reusing the same MRTD 33us from FR2-1 may pose some issue for UE and warrant further study.

	Qualcomm
	Agree with @Apple. As mentioned in the previous issue, we should limit the MRTD to half slot length for all cases.




Sub-topic 2-3: MTTD
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-3-1: MTTD definition
· Proposal 1 (Vivo): Update the definition of MTTD for inter-band CA for FR1 and FR2-2. The legacy definition ‘slot timing’ can be replaced with ‘subframe timing’
· Proposal 2 (Vivo): Update the definition of MTTD for inter-band NR DC for FR1 and FR2-2. The legacy definition ‘slot timing’ can be replaced with ‘subframe timing’.
· Recommended WF
· Discuss the proposals.

	Company
	Comments

	Ericsson
	Proposals 1 ans 2 are fine.

	Nokia
	We prefer to conclude the definition as in MRTD and reuse the same wording for MTTD. 

	Huawei
	Same comments as MRTD

	CATT
	Depends on MRTD, we would like to reuse the same wording for MTTD.

	Apple
	We also prefer to wait for the conclusion of MRTD.

	Qualcomm
	Prefer to wait for conclusions on MRTD

	vivo
	We are OK to wait for the outcome of MRTD.



Issue 2-3-2: MTTD for FR1 and FR2-2 inter-band CA
· Proposal 1 (CATT, Ericsson, Vivo, Huawei): 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, i.e., MTTD = 26.1 us
· Recommended WF
· Discuss the proposal.

	Company
	Comments

	Ericsson
	Proposal 1.

	Nokia
	Fine with the proposal

	CATT
	Support proposal 1.

	Qualcomm
	This depends on MRTD values

	vivo
	Support proposal 1.



Issue 2-3-3: MTTD for FR1 and FR2-2 NR DC - Synchronous
· Proposal 1 (CATT, Ericsson, Vivo, Huawei): 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, i.e., MTTD = 34.1 us
· Recommended WF
· Discuss the proposal.

	Company
	Comments

	Ericsson
	Proposal 1.

	Nokia
	Fine with the proposal

	CATT
	Support proposal 1.

	Qualcomm
	This depends on MRTD values

	vivo
	Support proposal 1.




CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2207782
Draft CR on UE transmit timing for NR operation in 52.6GHz - 71GHz
	Ericsson:  We already have [8 Tc] and [4 Tc] in agreement, We prefer to adhere to previous agreement in brackets. The UL UE time budget is already very relaxed due to large Te values for SCS = 480 and 960 kHz. If we further relax adjustment accuracy as well, there is no margin left for BS RX demodulation to cope with any radio delay dispersion in the channel.

	
	Nokia: We share the same opinion as Ericsson regarding TAC accuracy. 

	
	

	R4-2208812
Draft CR - Introduction of deriveSSB-IndexFromCell tolerance requirements in FR2-2
	Company A

	
	Company B

	
	

	R4-2209386
Draft CR adding timing requirements for FR2-2
	Ericsson: Need to merge Te values with R4-2207782. Should be ok, they are rather similar.

	
	Huawei: Depends on pending issues

	
	Nokia: Considering the outcome of 2-1-1 is in line with this CR, may we use R4-2209386 for the Te requirements?




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
UE transmit timing error
	Issue 2-1-1: UE transmit timing error
GTW agreements: Determine Te accuracy for 120 kHz for different SSB SCS as:
	Frequency Range
	SCS of SSB signals (kHz)
	SCS of uplink signals (kHz)
	Te

	2-2
	120
	120
	3.5*64*Tc

	
	480
	120
	2.86*64*Tc

	
	960
	120
	2.80*64*Tc



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

Issue 2-1-2: Gradual timing adjustment
GTW agreements: Consider the RF margin for defining the gradual timing adjustment requirements for FR2-2
Candidate options:
· Proposal 1: The maximum aggregate adjustment rate shall be Tq per 200 ms.
· Option 1a: Define gradual timing adjustment parameters, Tp, Tq for 480 kHz and 960 kHz SCS in FR2-2 as Tq=Tp=0.8*64*Tc
· Proposal 2: The maximum aggregate adjustment rate shall be Tq per 100 ms.
· Option 2a: Define gradual timing adjustment parameters, Tp, Tq for 480 kHz and 960 kHz SCS in FR2-2 as Tq=Tp=0.46*64*Tc
· Option 2b: Define gradual timing adjustment parameters, Tp, Tq for 480 kHz and 960 kHz SCS in FR2-2 as Tq=Tp=0.8*64*Tc
· FFS: Discuss whether the minimum aggregate adjustment rate shall be Tp per second or Tp per 0.5 second

Recommendations for 2nd round: Continue discussion in 2nd round.

Issue 2-1-3: UE timing advance adjustment accuracy
Tentative agreements: No agreement
Candidate options: The UE timing advance adjustment accuracy for 480/960kHz SCS is defined as shown in the table below:
· Option 1:
	UL Sub Carrier Spacing(kHz)
	15
	30
	60
	120
	480
	960

	UE Timing Advance adjustment accuracy
	±256 Tc
	±256 Tc
	±128 Tc
	±32 Tc
	[±12 Tc]
	[±8 Tc]



· Option 2 (previous agreement):
	UL Sub Carrier Spacing(kHz)
	15
	30
	60
	120
	480
	960

	UE Timing Advance adjustment accuracy
	±256 Tc
	±256 Tc
	±128 Tc
	±32 Tc
	[±8 Tc]
	[±4 Tc]




Recommendations for 2nd round: Continue discussion in 2nd round. If no agreement reached in this round, this issue will not be discussed any further and previous agreement (Option 2) will hold.


	Sub-topic #2-2:
MRTD
	Issue 2-2-1: MRTD definition – NR-DC
GTW agreements: Down select to two options.
Candidate options:
· Option 1: Update the definition of MRTD for inter-band NR DC for FR1 and FR2-2. The legacy definition ‘slot timing’ can be replaced with ‘subframe timing’
· Option 2: No need to modify the definition of MRTD for NR-DC. The MRTD for FR1 and FR2-2 can be defined as 33 us or min (33us, 0.5 slot).
Recommendations for 2nd round: Continue discussion in 2nd round

Issue 2-2-2: MRTD definition – NR-CA
Tentative agreements: No agreements.
Candidate options:
· Option 1: RAN4 to change the definition of receive timing difference between carriers in case of NR CA to address the case when MRTD is larger than one slot. For instance, RTD can be considered between the same slot boundaries
· Option 2: Update the definition of MRTD for inter-band CA for FR1 and FR2-2. The legacy definition ‘slot timing’ can be replaced with ‘subframe timing’
· Option 3: Modify the definition of MRTD for FR1 and FR2-2 inter-band CA as the relative transmission timing difference among the closest frame timing boundaries excluding slot offset if configured.
Recommendations for 2nd round: Continue discussion in 2nd round

Issue 2-2-3: MRTD for non-contiguous intra-band CA
Tentative agreements: Do not define MRTD requirements for non-contiguous intra band CA in FR2-2 as the scenario has been down scoped.
Candidate options:
Recommendations for 2nd round: Confirm the tentative agreement

Issue 2-2-4: MRTD for FR1 and FR2-2 inter-band CA
Tentative agreements: No agreement.
Candidate options:
· Option 1: 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 2: MRTD cannot be greater than half slot length.
Recommendations for 2nd round: Continue discussion in 2nd round

Issue 2-2-5: MRTD for FR1 and FR2-2 NR DC – Synchronous
Tentative agreements: No agreement.
Candidate options:
· Option 1: The existing MRTD requirements for FR1 and FR2-1 synchronous NR-DC can be reused for FR1 and FR2-2, i.e., MRTD = 33 µs
· Option 2: MRTD cannot be greater than half slot length.
Recommendations for 2nd round: Continue discussion in 2nd round


	Sub-topic#2-3
MTTD
	Issue 2-3-1: MTTD definition
Issue 2-3-2: MTTD for FR1 and FR2-2 inter-band CA
Issue 2-3-3: MTTD for FR1 and FR2-2 NR DC - Synchronous
Tentative agreements: No agreement on all MTTD issues
Candidate options:
Recommendations for 2nd round: All MTTD related issues depend on MRTD related issues under discussion. Moderator’s recommendation is to revisit MTTD related issues after agreements on MRTD and try to re-use the conclusions from MRTD. No further discussion needed in 2nd round unless agreements are reached on MRTD issues.





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

	R4-2207782
Draft CR on UE transmit timing for NR operation in 52.6GHz - 71GHz
	To be revised

	R4-2208812
Draft CR - Introduction of deriveSSB-IndexFromCell tolerance requirements in FR2-2
	Agreeable

	R4-2209386
Draft CR adding timing requirements for FR2-2
	To be revised




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

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

	R4-2208146
	CATT
	Proposal 1: Approve the proposed test case list for performance part of NR extension to 71 GHz RRM requirements to complete performance requirements in Rel-17 timeline.
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]Proposal 2: It is recommended to discuss whether to define new test cases for those requirements in FR2-2 that reuse the current specification for FR2-1.
· [bookmark: OLE_LINK12][bookmark: OLE_LINK13]If not to define new test cases for those requirements in FR2-2 that reuse the current specification for FR2-1, the description of frequency bands in the current FR2 test case should be modified to include FR2-2.

	R4-2208731
	ZTE
	Proposal 1: The rate of UE meeting the Te requirement observed during repeated tests shall be at least 95%.

	R4-2208813
	Vivo
	Proposal 1: The new SSB pattern for 480kHz and 960kHz need to be introduced for FR2-2 in RRM test cases. The SSB configurations may be as follows:
	SSB pattern number
	SSB SCS
	Channel bandwidth
	Number of SSB per SS-burst
	Symbol numbers containing SSBs
	SSB index
	Slot number containing SSBs

	1
	480kHz
	400MHz
	2
	2-5 9-12
	0 1
	0 0

	2
	960kHz
	400MHz
	2
	2-5 9-12
	0 1
	0 0

	3
	480kHz
	400MHz
	1
	2-5
	0
	0

	4
	960kHz
	400MHz
	1
	2-5
	0
	0

	5
	480kHz
	400MHz
	2
	2-5 9-12
	2 3
	1 1

	6
	960kHz
	400MHz
	2
	2-5 9-12
	 2 3
	1 1

	7
	480kHz
	400MHz
	1
	9-12
	1
	0

	8
	960kHz
	400MHz
	1
	9-12
	1
	0




	R4-2208950
	Huawei
	Observation 1: For the requirements without explicit updating for FR2-2, the test cases shall also be considered.
Proposal 1: Define test cases for operation in FR2-2 in dedicated sections.
Observation 2: For test cases where no particular behavior to be verified, an unavailable SSB/SMTC group can be modeled as that there is one SSB not transmitted by TE in N consecutive SSB/SMTC occasions.
Observation 3: When a particular UE behavior is to be verified when exceeding L, UE may be not aware of LBT failure due to beam sweeping.
Proposal 2: For test cases where no particular behavior to be verified, an unavailable SSB/SMTC group can be modeled as that there is one SSB not transmitted by TE in N consecutive SSB/SMTC occasions
Proposal 3: If particular UE behavior is to be verified when exceeding the limitation of unavailable SBS/SMTC groups, the unavailable SSB/SMTC group can be modeled as none of SSB is transmitted by TE.

	R4-2209052
	Nokia
	Observation 1: Most of the existing RRM performance requirements cannot be assumed to cover the UE behaviour with 480 and 960 kHz SCS. 
Proposal 1: Define RRM performance requirements for 480 kHz and 960 kHz SCS.
Observation 2: No definition on RRM core requirements was reached so far regarding Rx beam sweeping. 
Observation 3: Open options for Rx beam sweeping are N=8 (unchanged) or in the range from N=12 to N=16. 
Observation 4: If beam sweeping scaling factor is changed, most of the RRM performance requirements from FR2-1 with 120 kHz cannot be reused for FR2-2. 
Observation 5: Some FR2-1 test cases may be reused when the configuration does not include SSB SCS which is not supported by FR2-2. 
Proposal 2: Attempt to reuse FR2-1 RRM performance requirements for 120 kHz SCS that do not depend on the Rx Beam sweeping scaling factor. 
Proposal 3: If Rx beam sweeping scaling factor is changed in RRM core requirements, define new RRM performance requirements for 120 khz SCS considering the decision on the number of Rx Beam for RRM requirements. 
Proposal 4: RAN4 not to reuse FR2-1 RRM performance requirements for 120 kHz SCS with SSB using 240 kHz SCS. 
Proposal 5: RAN4 not to reuse FR2-1 RRM performance requirements for 120 kHz SCS for test cases whose RRM core requirements changed, for example due to new Rx beam sweeping scaling factor.
Proposal 6: RAN4 to define RRM performance requirements for the following scenarios:
                      -FR2-2 only standalone
                      -FR2-2 non-contiguous CA 
                      -FR1+FR2-2 CA (FR1 is PCell)
                      -FR1+FR2-2 DC (FR1 is PCell)
Proposal 7: RAN4 to use as a baseline for the RRM performance without CCA the Rel 15 test cases. 
Proposal 8: RAN4 to discuss the list of test cases for RRM performance without CCA based on Table 2
Proposal 9: RAN4 to discuss whether the LBT model defined in NR-U needs to be adjusted to support the SMTC/SSB/DRX occasion group definition in FR2-2.
Proposal 10: Create in TS 38.133 the following new top-level sections for NR-test cases with CCA in FR2-2: 
A.14 NR Standalone Tests with NR PCell under CCA and Other NR Cells in FR2-2
A.15 NR Standalone Tests with NR Scell under CCA and All Other Cells in FR2-2
Proposal 11: For requirements that are the same for operation with CCA and without CCA, tests defined for operation without CCA can be reused to test the requirements with CCA.
Proposal 12: RAN4 to discuss the list of test cases for RRM performance with CCA based on Table 3




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: General
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 3-1-1: FR2-2 performance scenarios
· Proposal 1 (Nokia): RAN4 to define RRM performance requirements for the following scenarios: 
· FR2-2 only standalone
· FR2-2 non-contiguous CA
· FR1+FR2-2 CA (FR1 is PCell)
· FR1+FR2-2 DC (FR1 is PCell)
· Recommended WF
· Discuss the proposal

	Company
	Comments

	Ericsson
	Agree on proposal 1.

	Nokia
	As proponent, we agree with Proposal 1, the intention was to use the same scenarios for which we defined the core requirements. 

	Huawei
	For the second bullet, it depends on whether to considerer NC CA. 

	CATT
	Proposal 1 is ok for us.

	Apple
	FR2-2 NC CA has been removed from the scope.

	Qualcomm
	Agree with Huawei and Apple, FR2-2 non-contiguous CA can be removed from the scope.



Issue 3-1-2: Performance requirements for FR2-2
· Proposal 1 (Nokia): Attempt to reuse FR2-1 RRM performance requirements for 120 kHz SCS that do not depend on the Rx Beam sweeping scaling factor.
· Proposal 2 (Nokia): If Rx beam sweeping scaling factor is changed in RRM core requirements, define new RRM performance requirements for 120 khz SCS considering the decision on the number of Rx Beam for RRM requirements.
· Proposal 3 (Nokia): RAN4 not to reuse FR2-1 RRM performance requirements for 120 kHz SCS with SSB using 240 kHz SCS.
· Proposal 4 (Nokia): RAN4 not to reuse FR2-1 RRM performance requirements for 120 kHz SCS for test cases whose RRM core requirements changed, for example due to new Rx beam sweeping scaling factor.
· Proposal 5 (CATT): It is recommended to discuss whether to define new test cases for those requirements in FR2-2 that reuse the current specification for FR2-1
· If not to define new test cases for those requirements in FR2-2 that reuse the current specification for FR2-1, the description of frequency bands in the current FR2 test case should be modified to include FR2-2
· Proposal 6 (Nokia): For requirements that are the same for operation with CCA and without CCA, tests defined for operation without CCA can be reused to test the requirements with CCA.
· Recommended WF
· Discuss the proposals individually

	Company
	Comments

	Ericsson
	We agree on proposals generally.

	Nokia
	For this issue we have few proposals that attempt to reuse and reduce workload for the RRM performance requirements. 
We agree with Proposals 1, 2, 3, 4, 5 and 6


	Huawei
	Generally fine with these proposal in principle. But we would like to invite companies to consider following questions:
1. Whether the test cases are defined for operation in FR2-2 or operation with new SCS (480,960)?
If the purpose is the former one, the 120 KHz shall be considered with higher priority as it is mandatory capability.
2. Whether to have dedicated sections for test cases for FR2-2 or new test configurations in existing FR2 test cases?


	Apple
	Those high level principles are in general OK. Meanwhile, we may need to think hard how to minimize the number of test cases while ensuring good test coverage, and thus more time is needed.

	Qualcomm
	Generally fine with the proposals.

	vivo
	For the first question from Huawei, we prefer the former one, i.e., the test cases are defined for operation in FR2-2.
For the second question from Huawei, we prefer to define the new sections for FR2-2 to distinguish the different frequency groups. However, considering the simpler method, we are also fine with only defining the new SCS configurations in the existing FR2 test case.



Issue 3-1-3: Performance requirements for 480/960 kHz SCS
· Proposal 1 (Nokia): Define RRM performance requirements for 480 kHz and 960 kHz SCS. 
· Recommended WF
· Discuss the proposal

	Company
	Comments

	Ericsson
	Agree on proposal 1.

	Nokia
	Agree with Proposal 1
We think it is important to have test cases for the new SCSs. 

	Huawei
	As commented in issue 3-1-2, if the purpose of defining test cases is to verify operation in FR2-2, then performance requirements for 120KHz shall also be define even without change compared with that for legacy FR2.

	CATT
	Agree with proposal 1. We also believe it is necessary to define performance requirements for 120KHz.

	Apple
	Proposal 1 is OK

	Qualcomm
	Fine with proposal 1

	vivo
	We share the same view with Huawei and CATT. The performance requirements for 120kHz for new frequency bands also need to be defined.



Issue 3-1-4: Specification structure for test-cases
· Proposal 1 (Huawei): Define test cases for operation in FR2-2 in dedicated sections. 
· Proposal 2 (Nokia): Create in TS 38.133 the following new top-level sections for NR-test cases with CCA in FR2-2
· A.14 NR Standalone Tests with NR PCell under CCA and Other NR Cells in FR2-2
· A.15 NR Standalone Tests with NR Scell under CCA and All Other Cells in FR2-2
· Recommended WF
· Discuss the proposals

	Company
	Comments

	Ericsson
	Regarding proposal1, we suggest to follow approach in core part, using same chapter for FR2, add SCS and differentiate FR2-2 only when necessary. 
We agree on proposal 2, since CCA in FR1 is using top-level sections.

	Nokia
	Agree with Proposal 2. 

For Proposal 1, we are a bit unsure if we could reuse some of the test cases in A.7, and add additional test configurations in those. For example, if we don’t define new Rx beam sweeping scaling factor, many test cases from A.7 could be reused for FR2-2. 
@Huawei, do you think that would be possible as well?

	Huawei 
	Fine with proposal 1 and proposal 2. 
For Ericsson’s comments, we are not sure whether the intention is to add new test configurations in legacy FR2 TC.
To Nokia: Thanks for the further clarification. We think adding one configurations for 480KHz and 960KHz is in the test configuration in existing TC is one approach. But as comments in previous issues, it seems that for 120KHz, it cannot be differentiated in the test cases whether it is for FR2-1 or FR2-2. 

	CATT
	We agree with proposal 2.
For option 1, we have the same consideration as Ericsson, that is, add test configurations for FR2-2 in the same chapter only when necessary since it is a more concise method.

	Nokia
	To Huawei: what we thought could be done is to add a 120 kHz configuration in FR2-2, and specify that this configuration only applies for UE that declares support for FR2-2. 
Anyway, if we change the Rx Beam sweeping it will be very hard to reuse any 120 kHz test case, so it could be worth creating a new clause as in Proposal 1. 

	vivo
	We are fine with proposal 1 and proposal 2.



Issue 3-1-5: Baseline for test-cases
· Proposal 1 (Nokia): RAN4 to use as a baseline for the RRM performance without CCA the Rel 15 test cases. 
· Recommended WF
· Discuss the proposal

	Company
	Comments

	Ericsson
	 Agree on proposal 1.

	Nokia
	We agree with Proposal 1. 
We intend with that proposal to prioritize FR2-2 test cases for which there are already FR2-1 test cases in Rel 15. 

	CATT
	Agree with proposal 1.

	Qualcomm
	Fine with the proposal

	vivo
	Fine with Proposal 1.



Issue 3-1-6: UE transmit timing error test
· Proposal 1 (ZTE): The rate of UE meeting the Te requirement observed during repeated tests shall be at least 95%. 
· Recommended WF
· Discuss the proposals

	Company
	Comments

	Ericsson
	We have not strong view, but we suggest to reuse 90% in timing advance adjustment test case.

	Nokia
	We are fine with proposal 1. 
We agree with ZTE argument.

	ZTE
	Proposal 1.

	Huawei
	Similar view as Ericsson. 

	Apple
	Similar view as Huawei and Ericsson. Reuse 90%

	Qualcomm
	Agree with Ericsson. Reuse 90%.

	vivo
	Similar view as Ericsson.



Issue 3-1-7: SSB pattern for 480/960 kHz SCS
· Proposal 1 (vivo): The new SSB pattern for 480kHz and 960kHz need to be introduced for FR2-2 in RRM test cases. The SSB configurations may be as follows:
	SSB pattern number
	SSB SCS
	Channel bandwidth
	Number of SSB per SS-burst
	Symbol numbers containing SSBs
	SSB index
	Slot number containing SSBs

	1
	480kHz
	400MHz
	2
	2-5 9-12
	0 1
	0 0

	2
	960kHz
	400MHz
	2
	2-5 9-12
	0 1
	0 0

	3
	480kHz
	400MHz
	1
	2-5
	0
	0

	4
	960kHz
	400MHz
	1
	2-5
	0
	0

	5
	480kHz
	400MHz
	2
	2-5 9-12
	2 3
	1 1

	6
	960kHz
	400MHz
	2
	2-5 9-12
	 2 3
	1 1

	7
	480kHz
	400MHz
	1
	9-12
	1
	0

	8
	960kHz
	400MHz
	1
	9-12
	1
	0


· Recommended WF
· Discuss the proposal

	Company
	Comments

	Ericsson
	We’re fine with proposal1.

	CATT
	Ok with proposal 1.

	vivo
	Support Proposal 1. Based on the previous SSB pattern of FR2-1 and the SSB design from RAN1, we introduce the new SSB patterns for 480kHz and 960kHz. 



Issue 3-1-8: Modelling unavailable SSB/SMTC
· Proposal 1a (Huawei): For test cases where no particular behaviour to be verified, an unavailable SSB/SMTC group can be modelled as that there is one SSB not transmitted by TE in N consecutive SSB/SMTC occasions
· Proposal 1b (Huawei): If particular UE behaviour is to be verified when exceeding the limitation of unavailable SBS/SMTC groups, the unavailable SSB/SMTC group can be modelled as none of SSB is transmitted by TE 
· Proposal 2 (Nokia): RAN4 to discuss whether the LBT model defined in NR-U needs to be adjusted to support the SMTC/SSB/DRX occasion group definition in FR2-2.
· Recommended WF
· Discuss the proposals

	Company
	Comments

	Ericsson 
	We agree on proposal 1a. 
Regarding proposal1b, we suggest to mute one SSB transmitted by TE in N SSB/SMTC occasions also, but the index of the one SSB is changed, e.g. SSB#1 in occasion1, SSB#2 in occasion 2.
We agree on proposal 2.  

	Nokia
	We think that more discussion is needed. 
We believe that just one model should be defined, and this model should consider: SSBs of different indexes and SSBs transmitted in different candidate positions. Is the intention of proposal 1a that “… one SSB index not transmitted by TE in N consecutive SSB/SMTC occasions”?
We agree with Proposal 1b and 2. 


	Huawei
	The intention of proposal 1, for instance two SSB index SSB1 and SSB2 are configured. Then in the test cases, only one of the SSB within N SSB of SSB1 is not transmitted, then the delay is extended by 1 SSB group. If all SSB of SSB1 within N SSBs are muted, the then it is proposal 1b, that some particular UE behavior is to be verified. For other requirements, in most real scenarios, the LBT failure randomly happens like proposal 1a.

	CATT
	We agree with Proposal 1a and 2. 
In our opinion, proposal 1a is a good model in the most real scenarios. And whether to add “at least one SSB”?
For proposal 1b, we understand some particular UE behavior in Huawei’s comment, but why model this scenario separately and not be incorporated in proposal 1a? From our understanding, the model in proposal 1a is also suitable for this particular scenario.

	Apple
	Both proposal 1a and 1b seem reasonable.

	Qualcomm
	Proposal 1 seems okay. We can further discuss issues identified (if any) with the models in the next meeting.

	vivo
	We slight prefer Proposal 1b. If the unavailable SSB/SMTC group can be modelled as the method from Proposal 1a, the UE may complete to measurement by other SSBs which are transmitted in N consecutive SSB/SMTC occasions. The LBT test may be not verified. So we suggest to test the worst case where none of SSB in N consecutive SSB/SMTC occasions is received by UE when designing the LBT model for FR2-2.



Sub-topic 3-2: Test-cases
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 3-2-1: Test-cases for RRM performance requirements without CCA
· Proposal 1 (Nokia, CATT): RAN4 to discuss the list of test cases for RRM performance without CCA based on Table below:
	Group of requirements
	Test cases
	Sub-test
	120 kHz SCS 
	480/960 kHz SCS

	RRC_IDLE, cell re-selection
	FR2-2 -> FR2-2 
	intra-frequency
	Can be reused from FR2-1  if RX beam sweeping is not changed

	Yes

	
	
	inter-frequency
	Can be reused from FR2-1  if RX beam sweeping is not changed

	yes

	HO (delay and interruptions)
	FR2-2->FR2-2 
	intra-frequency, unknown target cell
	Can be reused from FR2-1  if RX beam sweeping is not changed

	Yes

	
	
	inter-frequency, unknown target cell
	Can be reused from FR2-1  if RX beam sweeping is not changed

	Low priority	

	
	FR1->FR2-2 
	unknown target cell
	Can be reused from FR2-1  if RX beam sweeping is not changed

	Yes

	RRC Re-establishment
	FR2-2->FR2-2 
	intra frequency
	Can be reused from FR2-1  if RX beam sweeping is not changed

	Low priority

	
	
	inter frequency
	Can be reused from FR2-1  if RX beam sweeping is not changed

	Yes

	
	
	intra frequency without serving cell timing
	Can be reused from FR2-1  if RX beam sweeping is not changed

	Yes

	Random access
	4-step RACH
	Contention based
	Reuse FR2-1 
	Yes

	
	
	Non-contention based
	Reuse FR2-1
	Yes

	RRC Connection Release with Redirection
	FR2-2->FR2-2
	
	Can be reused from FR2-1 if RX beam sweeping is not changed

	Low priority

	Timing
	UE Transmit Timing 
	
	Yes 

FR2 configuration uses 240 kHz SSB, so new test is needed for 120 kHz SCS
	Yes

	
	Timing advance adjustment accuracy
	
	Yes 

FR2 configuration uses 240 kHz SSB, so new test is needed for 120 kHz SCS
	Yes

	Active BWP switch
	DCI-based and timer-based active BWP switch

	FR2-2->FR2-2
	Reuse FR2-1 
	Yes

	
	
	FR1->FR2-2
	Reuse FR2-1
	Low priority

	
	
	One FR2-2 cell
	Reuse FR2-1
	Low priority

	
	RRC-based active BWP switch
	
	Reuse FR2-1
	Yes

	
	SCell dormancy switch 
	FR2-2->FR2-2
	Reuse FR2-1
	Low priority

	
	
	FR1->FR2-2
	Reuse FR2-1
	Low priority

	
	RRC-based Active BWP Switch on multiple CCs
	
	Reuse FR2-1
	Yes

	Radio link monitoring
	FR2-2 PCell, SSB-based 
	Out-of-sync, in non-DRX
	Can be reused from FR2-1 if RX beam sweeping is not changed

	Yes

	
	
	In-sync, in non-DRX mode
	Can be reused from FR2-1  if RX beam sweeping is not changed

	Low priority

	
	
	Out-of-sync, in DRX mode
	Can be reused from FR2-1 if RX beam sweeping is not changed

	Low priority

	
	
	In-sync, in DRX mode
	Can be reused from FR2-1  if RX beam sweeping is not changed

	Yes

	
	FR2-2 PCell, CSI-RS-based 
	Out-of-sync, in non-DRX
	Can be reused from FR2-1 if RX beam sweeping is not changed

	Low priority

	
	
	In-sync, in non-DRX mode
	Can be reused from FR2-1 if RX beam sweeping is not changed

	Yes

	
	
	Out-of-sync, in DRX mode
	Can be reused from FR2-1 if RX beam sweeping is not changed

	Yes

	
	
	In-sync, in DRX mode
	Can be reused from FR2-1 if RX beam sweeping is not changed

	Low priority

	
	Scheduling restrictions
	
	Can be reused from FR2-1 if RX beam sweeping is not changed

	Yes

	Beam failure detection and link recovery
	FR2-2 PCell 
	SSB-based in non-DRX mode
	Can be reused from FR2-1 if RX beam sweeping is not changed

	Yes

	
	
	SSB-based in non-DRX mode
	Can be reused from FR2-1 if RX beam sweeping is not changed

	Low priority

	
	
	CSI-RS-based in non-DRX mode
	Can be reused from FR2-1 if RX beam sweeping is not changed

	Low priority

	
	
	CSI-RS -based in non-DRX mode
	Can be reused from FR2-1 if RX beam sweeping is not changed

	Yes

	
	Scheduling restrictions
	SSB-based in non-DRX mode
	Can be reused from FR2-1 if RX beam sweeping is not changed

	Yes

	SCell activation/deactivation delay
	SCell in FR2 
	intra-band in non-DRX
	Can be reused from FR2-1 if RX beam sweeping is not changed

	Yes

	
	
	inter-band in non-DRX
	Can be reused from FR2-1 if RX beam sweeping is not changed

	Low priority

	
	FR1+FR2 inter-band with target SCell in FR2
	
	Can be reused from FR2-1 if RX beam sweeping is not changed

	Yes

	PSCell addition and release delay
	Known PSCell
	
	Yes

FR2 configuration uses 240 kHz SSB, so new test is needed for 120 kHz SCS
	No

	
	Unknown PSCell
	
	Yes

FR2 configuration uses 240 kHz SSB, so new test is needed for 120 kHz SCS
	Yes

	Active TCI state switching delay
	MAC-CE based
	PCell in FR2-2
	Reuse FR2-1
	Yes

	
	RRC based
	PCell in FR2-2
	Reuse FR2-1
	Low priority

	Interruptions
	during measurements on deactivated NR SCC in FR2-2
	
	Reuse FR2-1
	Yes

	Intra-frequency measurement procedure
	SA event triggered reporting test without gap
	under non-DRX
	Can be reused from FR2-1 if RX beam sweeping is not changed

	Yes

	
	
	under DRX
	Can be reused from FR2-1 if RX beam sweeping is not changed

	Low priority

	
	SA event triggered reporting test with per-UE gap
	under non-DRX
	Can be reused from FR2-1 if RX beam sweeping is not changed

	Low priority

	
	
	under DRX
	Can be reused from FR2-1 if RX beam sweeping is not changed

	Yes

	Inter-frequency measurement procedure
	SA event triggered reporting tests For FR2 without SSB time index detection
	PCell in FR2-2, 
DRX is not used
	Can be reused from FR2-1 if RX beam sweeping is not changed

	Yes

	
	
	PCell in FR2-2, 
DRX is used
	Can be reused from FR2-1 if RX beam sweeping is not changed

	Low Priority

	
	
	PCell in FR1, 
DRX is not used
	Can be reused from FR2-1 if RX beam sweeping is not changed

	Low Priority

	
	
	PCell in FR1, 
DRX is used
	Can be reused from FR2-1 if RX beam sweeping is not changed

	Yes

	
	SA event triggered reporting tests For FR2 with SSB time index detection
	PCell in FR2-2, 
DRX is not used
	Can be reused from FR2-1 if RX beam sweeping is not changed

	Low Priority

	
	
	PCell in FR2-2, 
DRX is used
	Can be reused from FR2-1 if RX beam sweeping is not changed

	Yes

	
	
	PCell in FR1, 
DRX is not used
	Can be reused from FR2-1 if RX beam sweeping is not changed

	Yes

	
	
	PCell in FR1, 
DRX is used
	Can be reused from FR2-1 if RX beam sweeping is not changed

	Low Priority

	L1-RSRP measurement for beam reporting
	SSB based
	DRX not used
	Can be reused from FR2-1 if RX beam sweeping is not changed

	Low Priority

	
	
	DRX is used
	Can be reused from FR2-1 if RX beam sweeping is not changed

	Yes

	
	CSI-RS based
	DRX not used
	Can be reused from FR2-1 if RX beam sweeping is not changed

	Yes

	
	
	DRX is used
	Can be reused from FR2-1 if RX beam sweeping is not changed

	Low Priority

	Accuracy for measurements
	SS-RSRP
	Intra-frequency FR2-2 serving and target cell
	Can be reused from FR2-1 if RX beam sweeping is not changed

	Yes

	
	
	Inter frequency FR2-2 serving and target cell
	Can be reused from FR2-1 if RX beam sweeping is not changed

	Low Priority

	
	
	Inter frequency FR1 serving and FR2-2 target cell
	Can be reused from FR2-1 if RX beam sweeping is not changed

	Yes

	
	SS-RSRQ
	Intra-frequency FR2-2 serving and target cell
	Can be reused from FR2-1 if RX beam sweeping is not changed

	Low Priority

	
	
	Inter frequency FR2-2 serving and target cell
	Can be reused from FR2-1 if RX beam sweeping is not changed

	Yes

	
	SS-SINR
	Intra-frequency FR2-2 serving and target cell
	Can be reused from FR2-1 if RX beam sweeping is not changed

	Yes

	
	
	Inter frequency FR2-2 serving and target cell
	Can be reused from FR2-1 if RX beam sweeping is not changed

	Low Priority

	
	L1-RSRP
	SSB based
	Can be reused from FR2-1 if RX beam sweeping is not changed

	Yes

	
	
	CSI-RS based
	Can be reused from FR2-1 if RX beam sweeping is not changed

	Yes



· Recommended WF
· Companies to check if any cases are to be added/dropped
· Work split for the agreed test-cases would be discussed in the second round

	Company
	Comments

	XXX
	

	Nokia
	We agree with Proposal 1



Issue 3-2-2: Test-cases for RRM performance requirements with CCA
· Proposal 1 (Nokia, CATT): RAN4 to discuss the list of test cases for RRM performance with CCA based on Table below:
	Group of requirements
	Test cases
	Sub-test
	Needed / Not needed

	RRC_IDLE, cell re-selection
	FR2-2 -> FR2-2  (CCA)
	intra-frequency
	Yes, at least with 120 kHz and 480 kHz

	
	
	inter-frequency
	Yes, at least with 120 kHz and 480 kHz

	HO (delay and interruptions)
	FR2-2->FR2-2 (CCA)
	intra-frequency, unknown target cell
	Yes

	
	
	inter-frequency, unknown target cell
	Low priority	

	
	FR1->FR2-2 (CCA)
	unknown target cell
	Yes

	RRC Re-establishment
	FR2-2->FR2-2 (CCA)
	intra frequency
	Low priority

	
	
	inter frequency
	Yes

	
	
	intra frequency without serving cell timing
	Yes

	Random access
	4-step RACH
	Contention based
	Yes

	
	
	Non-contention based
	Yes

	RRC Connection Release with Redirection
	FR2-2->FR2-2 (CCA)
	
	Low priority

	Timing
	UE Transmit Timing 
	
	Yes

	
	Timing advance adjustment accuracy
	
	Yes

	Active BWP switch
	DCI-based and timer-based active BWP switch

	FR2-2 ->FR2-2 (CCA)
	Yes, but this test case can be same as the one defined for operation without CCA

	
	
	FR1->FR2-2 (CCA)
	Low priority

	
	
	One FR2-2 (CCA) cell
	Low priority

	
	RRC-based active BWP switch
	
	Yes, but this test case can be same as the one defined for operation without CCA

	
	UL active BWP switch delay with consistent UL LBT failure on PCell subject to UL CCA
	FR2-2 (CCA)
	Yes

	
	
	FR1->FR2-2
	Not needed

	Radio link monitoring
	FR2-2 Pcell (CCA), SSB-based 
	Out-of-sync, in non-DRX
	Yes

	
	
	In-sync, in non-DRX mode
	Low priority

	
	
	Out-of-sync, in DRX mode
	Low priority

	
	
	In-sync, in DRX mode
	Yes

	
	Scheduling restrictions
	
	Yes, but this test case can be same as the one defined for operation without CCA

	Beam failure detection and link recovery
	FR2-2 PCell (CCA)
	SSB-based in non-DRX mode
	Yes

	
	
	SSB-based in non-DRX mode
	Low priority

	
	
	CSI-RS-based in non-DRX mode
	Low priority

	
	
	CSI-RS -based in non-DRX mode
	Yes

	
	Scheduling restrictions
	SSB-based in non-DRX mode
	Yes, but this test case can be same as the one defined for operation without CCA

	SCell activation/deactivation delay
	SCell in FR2 (CCA)
	intra-band in non-DRX
	Yes

	
	
	inter-band in non-DRX
	Low priority

	
	FR1+FR2 (CCA) inter-band with target SCell in FR2
	
	Yes

	PSCell addition and release delay
	Known PSCell
	
	No

	
	Unknown PSCell
	
	Yes

	Active TCI state switching delay
	MAC-CE based
	PCell in FR2-2 (CCA)
	Yes

	
	RRC based
	PCell in FR2-2 (CCA)
	Low priority

	Interruptions
	during measurements on deactivated NR SCC in FR2-2
	
	Yes

	Intra-frequency measurement procedure
	SA event triggered reporting test without gap
	under non-DRX
	Yes

	
	
	under DRX
	Low priority

	
	SA event triggered reporting test with per-UE gap
	under non-DRX
	Low priority

	
	
	under DRX
	Yes

	Inter-frequency measurement procedure
	SA event triggered reporting tests For FR2 without SSB time index detection
	PCell in FR2-2, 
DRX is not used
	Yes

	
	
	PCell in FR2-2, 
DRX is used
	Low Priority

	
	
	PCell in FR1, 
DRX is not used
	Low Priority

	
	
	PCell in FR1, 
DRX is used
	Yes

	
	SA event triggered reporting tests For FR2 with SSB time index detection
	PCell in FR2-2, 
DRX is not used
	Low Priority

	
	
	PCell in FR2-2, 
DRX is used
	Yes

	
	
	PCell in FR1, 
DRX is not used
	Yes

	
	
	PCell in FR1, 
DRX is used
	Low Priority

	L1-RSRP measurement for beam reporting
	SSB based
	DRX not used
	Low Priority

	
	
	DRX is used
	Yes

	Accuracy for measurements
	SS-RSRP
	Intra-frequency FR2-2 serving and target cell
	covered by the requirements without CCA

	
	
	Inter frequency FR2-2 serving and target cell
	covered by the requirements without CCA

	
	
	Inter frequency FR1 serving and FR2-2 target cell
	covered by the requirements without CCA

	
	SS-RSRQ
	Intra-frequency FR2-2 serving and target cell
	covered by the requirements without CCA

	
	
	Inter frequency FR2-2 serving and target cell
	covered by the requirements without CCA

	
	SS-SINR
	Intra-frequency FR2-2 serving and target cell
	covered by the requirements without CCA

	
	
	Inter frequency FR2-2 serving and target cell
	covered by the requirements without CCA

	
	L1-RSRP
	SSB based
	covered by the requirements without CCA

	
	
	CSI-RS based
	covered by the requirements without CCA

	
	RSSI
	Intra-frequency
	Needed in all SCS

	
	
	Inter-frequency
	Needed in all SCS




· Recommended WF
· Companies to check if any cases are to be added/dropped
· Work split for the agreed test-cases would be discussed in the second round

	Company
	Comments

	XXX
	

	Nokia
	We agree with Proposal 1. 



Sub-topic 3-3: Work-plan
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 3-3-1: Work-plan for RRM performance requirements
· Proposal 1 (Qualcomm): RAN4 to follow the following work-plan for RRM performance requirements specification:
· RAN4 #103e (May 2022)
· Discussion and approval of the work-plan
· Way forward on general framework and test cases split
· RAN4 #104 (Aug 2022)
· CR endorsement and agreement
· RAN4 #104bis-e (Oct 2022)
· CR endorsement and agreement
· RAN4 #105 (Nov 2022)
· CR endorsement and agreement
· Performance part completion
· Recommended WF
· Companies to check if the above work-plan is agreeable.
· Draft work-plan will be available in the inbox for review.
· 
	Company
	Comments

	XXX
	

	
	



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
General
	Issue 3-1-1: FR2-2 performance scenarios
Tentative agreements: RAN4 to define RRM performance requirements for the following scenarios: 
· FR2-2 only standalone
· FR1+FR2-2 CA (FR1 is PCell)
· FR1+FR2-2 DC (FR1 is PCell)

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

Issue 3-1-2: Performance requirements for FR2-2
Tentative agreements: 
· Performance requirements for 120kHz SCS in FR2-2
· Attempt to reuse FR2-1 RRM performance requirements for 120 kHz SCS that do not depend on the Rx Beam sweeping scaling factor.
· If Rx beam sweeping scaling factor is changed in RRM core requirements, define new RRM performance requirements for 120 kHz SCS considering the decision on the number of Rx Beam for RRM requirements.
· RAN4 not to reuse FR2-1 RRM performance requirements for 120 kHz SCS with SSB using 240 kHz SCS.
· Define RRM performance requirements for 480 kHz and 960 kHz SCS
· For requirements that are the same for operation with CCA and without CCA, tests defined for operation without CCA can be reused to test the requirements with CCA
Candidate options:
Recommendations for 2nd round: Companies to confirm the tentative agreement.
Issue 3-1-3: Performance requirements for 480/960 kHz SCS
Moderator’s note:  Tentative agreement captured under second bullet of Issue 3-1-2.
Recommendations for 2nd round: No further discussion needed in 2nd round.

Issue 3-1-4: Specification structure for test-cases
Tentative agreements: 
· Proposal 1 (Huawei): Define test cases for operation in FR2-2 in dedicated sections. 
· Create in TS 38.133 the following new top-level sections for NR-test cases with CCA in FR2-2
· A.14 NR Standalone Tests with NR PCell under CCA and Other NR Cells in FR2-2
· A.15 NR Standalone Tests with NR Scell under CCA and All Other Cells in FR2-2
Candidate options:
Recommendations for 2nd round: Further discuss 2nd round, how to capture the non CCA related test cases for FR2-2

Issue 3-1-5: Baseline for test-cases
Tentative agreements:
· RAN4 to use as a baseline for the RRM performance without CCA the Rel-15 test cases.
· Note: Whether certain Rel-15 test cases are applicable for FR2-2 or not can be further discussed. 
Candidate options:
Recommendations for 2nd round: Since the proposal is very broad, a note has been added to keep the discussion open. Companies to check if the tentative agreement is acceptable.
Issue 3-1-6: UE transmit timing error test
Tentative agreements:
· The rate of UE meeting the Te requirement observed during repeated tests shall be at least 90%. 
Candidate options:
Recommendations for 2nd round: No further discussion needed in the second round.

Issue 3-1-7: SSB pattern for 480/960 kHz SCS
Tentative agreements:
· The following SSB configuration to be used in RRM test cases for the new SSB pattern introduced for 480kHz and 960kHz SCS in FR2-2 band. 
	SSB pattern number
	SSB SCS
	Channel bandwidth
	Number of SSB per SS-burst
	Symbol numbers containing SSBs
	SSB index
	Slot number containing SSBs

	1
	480kHz
	400MHz
	2
	2-5 9-12
	0 1
	0 0

	2
	960kHz
	400MHz
	2
	2-5 9-12
	0 1
	0 0

	3
	480kHz
	400MHz
	1
	2-5
	0
	0

	4
	960kHz
	400MHz
	1
	2-5
	0
	0

	5
	480kHz
	400MHz
	2
	2-5 9-12
	2 3
	1 1

	6
	960kHz
	400MHz
	2
	2-5 9-12
	 2 3
	1 1

	7
	480kHz
	400MHz
	1
	9-12
	1
	0

	8
	960kHz
	400MHz
	1
	9-12
	1
	0



Candidate options:
Recommendations for 2nd round: Companies to confirm the tentative agreement.
Issue 3-1-8: Modelling unavailable SSB/SMTC
Tentative agreements:
Candidate options:
· Proposal 1a: For test cases where no particular behaviour to be verified, an unavailable SSB/SMTC group can be modelled as that there is one SSB not transmitted by TE in N consecutive SSB/SMTC occasions
· Proposal 1b: If particular UE behaviour is to be verified when exceeding the limitation of unavailable SBS/SMTC groups, the unavailable SSB/SMTC group can be modelled as none of SSB is transmitted by TE 

Recommendations for 2nd round: Continue discussion on proposal 1a and 1b in the 2nd round

	Sub-topic #3-2:
Test cases
	Issue 3-2-1: Test-cases for RRM performance requirements without CCA
Issue 3-2-2: Test-cases for RRM performance requirements with CCA
Tentative agreements: No agreement
Candidate options:
Recommendations for 2nd round: Continue discussion on Issue 3-2-1 and 3-2-2 in the 2nd round


	Sub-topic#3-3
Work-plan
	Issue 3-3-1: Work-plan for RRM performance requirements
Tentative agreements: 
Candidate options:
Recommendations for 2nd round: Continue discussion in the second round.




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
	New Tdoc number
	Title
	Source
	Comments

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

	
	
	
	

	
	
	
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2208811
	
	Draft CR - Introduction of scheduling restriction requirements in FR2-2
	Vivo
	Agreeable
	

	R4-2209050
	
	Draft CR to TS 38.133 Corrections on scheduling availability in FR2-2
	Nokia
	Agreeable
	

	R4-2208812
	
	Draft CR – Introduction of deriveSSB-IndexFromCell tolerance requirements in FR2-2
	Vivo
	Agreeable
	

	R4-2209386
	
	Draft CR adding timing requirements for FR2-2
	Nokia
	To be revised
	

	R4-2207782
	
	Draft CR on UE transmit timing for NR operation in 52.6GHz – 71GHz
	Apple
	To be revised
	



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
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-22xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-22xxxxx
	
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-22xxxxx
	
	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

	Nokia
	Rafael Paiva
	Rafael.paiva@nokia.com

	MediaTek
	Hsuanli Lin
	Hsuanli.Lin@mediatek

	Qualcomm
	Prashant Sharma
	prasshar@qti.qualcomm.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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Table 9.2.

.1-2: Time period for PSS/SSS detection, (Frequency range FR2)

DRX cycle

Tessisss_sync_intra

No DRX

max(600ms, ceil(Mpssisss_sync_wio_gaps X Kp X
Kiayert measurement) X SMTC period)\®® ! x CSSFina

DRX cycle= 320ms

max(600ms, ceil(1.5 X Mpssisss_sync_wio_gaps X Kp X
Kiayer1_measurement) X max(SMTC period,DRX cycle)) x
CSSFinta

DRX cycle>320ms

ceil(Mpssisss_sync_wio_gaps X Kp X Kiayert_measurement) X DRX
cycle x CSSFinta

NOTE 1: If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is

the one used by the cell being identified
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