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Introduction
This email discussion document focuses on maintenance of RRM requirements for NR operation extension to 71GHz including general requirements, timing requirements and impact of LBT on RRM requirements.
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: 
· General requirements
· Timing requirements
· LBT impact on RRM requirements
· CR/Draft CR
· 2nd round: TBA
It is appreciated that the delegates for this topic put their contact information in the table below.
Contact information
	Company
	Name
	Email address

	MediaTek
	Hsuanli Lin
	Hsuanli.Lin@mediatek.com 

	Huawei
	Zhongyi Shen
	shenzhongyi3@huawei.com

	Ericsson
	Magnus Larsson
	magnus.k.larsson@ericsson.com

	Nokia
	Erika Almeida
	Erika.almeida@nokia.com

	Nokia
	Rafael Paiva
	Rafael.paiva@nokia.com

	Qualcomm
	Prashant Sharma
	prasshar@qti.qualcomm.com

	Apple
	Steven Chen
	steven.x.chen AT apple.com

	CATT
	Lingyu Gao
	gaolingyu@catt.cn



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)

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

	R4-2211689
	CATT
	Observation 1: The main difference between the two options is how the frame boundary alignment tolerance of PDSCH symbols is calculated when deriveSSB-IndexFromCell is disabled. 
Proposal 1: It is reasonable and more convenient to derive the frame boundary alignment tolerance of PDSCH symbols in option 1 based on the assumed propagation delay difference.
Observation 2: When deriveSSB-IndexFromCell is enabled, if the PDSCH symbols need to be modified, then the calculation of SSB symbols also needs to be modified for 960kHz SCS, and the L3 measurement scheduling restriction requirements for FR2-2 also need further corrections.
Observation 3: It is reasonable to use the SSB symbol offset between maximal and minimal of 3 least significant bits of SSB index as reference to calculation.
Proposal 2: As long as the difference between the SSB index numbers of the reference cell and the target cell is less than 7, the time difference between the reference cell and the target cell can be as many as dozens of symbols instead of 7 960kHz PDSCH symbols.
Observation 4: The maximum frame boundary alignment tolerance of UE seems to satisfy the condition that the difference between the SSB index numbers of the reference cell and the target cell is less than 7, so it can be assumed that the UE can derive the SSB index of the neighbor cell according to the timing of the serving cell.


	R4-2211878
	Apple
	Proposal 1: RAN4 to decide the scaling factor for RRC_IDLE, with the proposed values in the above table as a starting point for consideration. 
Proposal 2: RAN4 to decide the scaling factor N1 for RRC_IDLE state for PC1 and PC2.

	R4-2211879
	Apple
	Proposal 1: RAN4 to send an LS to RAN1 seeking clarification on both case 1 and case 2. 
Proposal 2: RAN4 defers the implementation of the recommended TP until RAN4 receives clarification from RAN1 and concludes the discussion. 

	R4-2212214
	LG Electronics Inc.
	LS on Rx beam sweeping factor for RRM measurements

	R4-2212215
	LG Electronics Inc.
	Proposal 1: For QCL-ed assumption performing RSSI measurement, 
· in FR2-2 intra-frequency,
· For performing RSSI measurement in FR2-2, UE can assume the configured RSSI measurement resources are QCL-ed with TypeD to the DL RS associated with the TCI state provided in the RMTC configuration. If no TCI state is provided in the RMTC configuration, UE can assume the configured RSSI measurement resources are QCL-ed with TypeD to one of the latest received PDSCH and the latest monitored CORESET in the active BWP of the current carrier.
· in FR2-2 inter-frequency,
· For performing RSSI measurement in FR2-2, UE can assume the configured RSSI measurement resources are QCL-ed with TypeD to the DL RS associated with the TCI state provided in the RMTC configuration. If no TCI state is provided in the RMTC configuration, UE can assume the configured RSSI measurement resources are QCL-ed with TypeD to one of the latest received PDSCH and the latest monitored CORESET in the active BWP of the carrier on which the RMTC configuration is provided.

	R4-2212402
	MediaTek inc.
	Proposal 1: If TCI is not provided for the inter-frequency RSSI measurement, the reference TCI should be on the same FR2-2 band as the target inter-frequency RSSI measurement.


	R4-2212912
	Nokia, Nokia Shanghai Bell
	Introduce the factor KFR to account for the cell-detection relaxation agreed in RAN4 #103, where: For FR2-1, KFR = 1. For FR2-2: KFR =  1 if the SCS of the SSB of the cell being detected is 120 kHz, KFR = 2 if the SCS of the SSB of the cell being detected is 480 kHz, and KFR = 3 if the SCS of the SSB of the cell being detected is 960 kHz.


	R4-2212956
	Huawei, HiSilicon
	Proposal 1: RAN4 should inform RAN2 to extend maxNumberRxBeam to 12 according to RAN4’s agreement.
Proposal 2: Define frame boundary alignment tolerance of PDSCH symbols as 7 symbols for (960, 960) when deriveSSB-IndexFromCell is disabled.
Proposal 3: Capture the TP in RAN1 LS in TS 38.133.
Proposal 4: Introduce scheduling restriction on DL during RSSI measurement in FR2-2.
Observation 1: The demand on hardware and memory for cell detection in 480 kHz and 960 kHz is increased compared with FR2-1 but not significantly. 
Observation 2: For powerful UE supporting 480 kHz and 960 kHz, the delay will be even longer than 120 kHz. 
Proposal 5: Introduce UE capability on relaxed requirements for cell detection. 

	R4-2213023
	vivo
	Observation 1: The L3 measurement scheduling restriction requirements and the frame boundary alignment tolerance of PDSCH symbols when deriveSSB-IndexFromCell is enabled based on the assumption of 1km. 
Observation 2: If the propagation difference needs to be revised to 1.5km, deriveSSB-IndexFromCell may be not always enabled for 480kHz. The assumption of propagation difference shall be the same whether deriveSSB-IndexFromCell is enabled or disabled.
Proposal 1: Frame boundary alignment tolerance of PDSCH symbols shall be 6 for the combination of 960kHz SSB SCS and 960kHz Data SCS when deriveSSB-IndexFromCell is disabled.
Proposal 2: For cell re-selection, the scaling factor N1 of FR2-2 should be magnified by 1.5 times compared with FR2-1. The requirements for measurements of serving cell, intra-frequency NR cells and inter-frequency NR cells can be defined as below:
Table 4.2.2.2-1: Nserv
	DRX cycle length [s]
	Scaling Factor (N1)
	Nserv [number of DRX cycles]

	
	FR1
	FR2-1Note1
	FR2-2 Note2
	

	0.32
	1
	8
	12
	M1*N1*4

	0.64
	
	5
	8
	M1*N1*4

	1.28
	
	4
	6
	N1*2

	2.56
	
	3
	5
	N1*2

	Note 1:	Applies for UE supporting FR2-1 power class 2&3&4. For UE supporting FR2-1 power class 1 or 5, N1 = 8 for all DRX cycle length.
Note 2:	Applies for UE supporting FR2-2 power class 2&3. For UE supporting FR2-2 power class 1, N1 = 12 for all DRX cycle length.



Table 4.2.2.3-1: Tdetect,NR_Intra, Tmeasure,NR_Intra and Tevaluate,NR_Intra
	DRX cycle length [s]
	Scaling Factor (N1)
	Tdetect,NR_Intra [s] (number of DRX cycles)
	Tmeasure,NR_Intra [s] (number of DRX cycles)
	Tevaluate,NR_Intra
[s] (number of DRX cycles)

	
	FR1
	FR2-1Note1
	FR2-2 Note2
	
	
	

	0.32
	1
	8
	12
	11.52 x N1 x M2 (36 x N1 x M2)
	1.28 x N1 x M2 (4 x N1 x M2)
	5.12 x N1 x M2 (16 x N1 x M2)

	0.64
	
	5
	8
	17.92 x N1 (28 x N1)
	1.28 x N1 (2 x N1)
	5.12 x N1 (8 x N1)

	1.28
	
	4
	6
	32 x N1 (25 x N1)
	1.28 x N1 (1 x N1)
	6.4 x N1 (5 x N1)

	2.56
	
	3
	5
	58.88 x N1 (23 x N1)
	2.56 x N1 (1 x N1)
	7.68 x N1 (3 x N1)

	Note 1:	Applies for UE supporting FR2-1 power class 2&3&4. For UE supporting FR2-1 power class 1 or 5, N1 = 8 for all DRX cycle length.
Note 2:	Applies for UE supporting FR2-2 power class 2&3. For UE supporting FR2-2 power class 1, N1 = 12 for all DRX cycle length.
Note 3:	M2 = 1.5 if SMTC periodicity of measured intra-frequency cell > 20 ms; otherwise M2=1. If different SMTC periodicities are configured for different cells, the SMTC periodicity in this note is the one used by the cell being identified. During PSS/SSS detection, the periodicity of the SMTC configured for the intra-frequency carrier is assumed, and if the actual SSB transmission periodicity is greater than the SMTC configured for the intra-frequency carrier, longer Tdetect, NR_intra is expected.



Table 4.2.2.4-1: Tdetect,NR_Inter, Tmeasure,NR_Inter and Tevaluate,NR_Inter
	DRX cycle length [s]
	Scaling Factor (N1)
	Tdetect,NR_Inter [s] (number of DRX cycles)
	Tmeasure,NR_Inter [s] (number of DRX cycles)
	Tevaluate,NR_Inter [s] (number of DRX cycles)

	
	FR1
	FR2-1Note1
	FR2-2 Note2
	
	
	

	0.32
	1
	8
	12
	11.52 x N1 x 1.5 (36 x N1 x 1.5)
	1.28 x N1 x 1.5 (4 x N1 x 1.5)
	5.12 x N1 x 1.5 (16 x N1 x 1.5)

	0.64
	
	5
	8
	17.92x N1 (28 x N1)
	1.28 x N1 (2 x N1)
	5.12 x N1 (8 x N1)

	1.28
	
	4
	6
	32 x N1 (25 x N1)
	1.28 x N1 (1 x N1)
	6.4 x N1 (5 x N1)

	2.56
	
	3
	5
	58.88 x N1 (23 x N1)
	2.56 x N1 (1 x N1)
	7.68 x N1 (3 x N1)

	Note 1:	Applies for UE supporting FR2-1 power class 2&3&4. For UE supporting FR2-1 power class 1 or 5, N1 = 8 for all DRX cycle length.
Note 2:	Applies for UE supporting FR2-2 power class 2&3. For UE supporting FR2-2 power class 1, N1 = 12 for all DRX cycle length.



Proposal 3: The requirements of PSS/SSS detection period and SSB measurement period for FR2-2 for intra-frequency measurement can be defined as below:
Table 9.2.5.1-2: Time period for PSS/SSS detection, (Frequency range FR2)
	DRX cycle
	TPSS/SSS_sync_intra

	No DRX
	max(600ms, ceil(Mpss/sss_sync_w/o_gaps  x Kp x Klayer1_measurement)  x SMTC period)Note 1 x CSSFintra

	DRX cycle≤ 320ms
	max(600ms, ceil(1.5 x Mpss/sss_sync_w/o_gaps  x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra

	DRX cycle>320ms
	ceil(Mpss/sss_sync_w/o_gaps  x Kp x Klayer1_measurement)  x DRX cycle x CSSFintra

	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



Mpss/sss_sync_w/o_gaps : For a UE supporting FR2-1 power class 1 or 5, Mpss/sss_sync_w/o_gaps =40. For a UE supporting FR2-1 power class 2, Mpss/sss_sync_w/o_gaps =24.  For a UE supporting FR2-1 power class 3, Mpss/sss_sync_w/o_gaps =24. For a UE supporting FR2-1 power class 4, Mpss/sss_sync_w/o_gaps =24. For a UE supporting FR2-2 power class 1, Mpss/sss_sync_w/o_gaps =60, 120 and 180 for 120kHz, 480kHz and 960kHz respectively. For a UE supporting FR2-2 power class 2, Mpss/sss_sync_w/o_gaps =36, 72 and 108 for 120kHz, 480kHz and 960kHz respectively. For a UE supporting FR2-2 power class 3, Mpss/sss_sync_w/o_gaps =36, 72 and 108 for 120kHz, 480kHz and 960kHz respectively.
Table 9.2.5.2-2: Measurement period for intra-frequency measurements without gaps (FR2)
	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	max(400ms, ceil(Mmeas_period_w/o_gaps x Kp x Klayer1_measurement) x SMTC period)Note 1 x CSSFintra

	DRX cycle≤ 320ms
	max(400ms, ceil(1.5x Mmeas_period_w/o_gaps x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra 

	DRX cycle>320ms
	ceil(Mmeas_period_w/o_gaps xKp x Klayer1_measurement ) x DRX cycle x CSSFintra

	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



Mmeas_period_w/o_gaps : For a UE supporting FR2-1 power class 1 or 5, Mmeas_period_w/o_gaps =40. For a UE supporting FR2-1 power class 2, Mmeas_period_w/o_gaps =24. For a UE supporting FR2-1 power class 3, Mmeas_period_w/o_gaps =24. For a UE supporting FR2-1 power class 4, Mmeas_period_w/o_gaps =24. For a UE supporting FR2-2 power class 1, Mmeas_period_w/o_gaps =60. For a UE supporting FR2-2 power class 2, Mmeas_period_w/o_gaps =36. For a UE supporting FR2-2 power class 3, Mmeas_period_w/o_gaps =36. 
Proposal 4: The requirements of PSS/SSS detection period and SSB measurement period for FR2-2 for inter-frequency measurement can be defined as below:
Table 9.3.4-2: Time period for PSS/SSS detection, (Frequency range FR2)
	Condition NOTE1,2
	TPSS/SSS_sync_inter

	No DRX
	Max(600ms, Ceil(Kgap  Mpss/sss_sync_inter)  Max(MGRP , SMTC period))  CSSFinter

	DRX cycle ≤ 320ms
	Max(600ms, Ceil(1.5 * Kgap  Mpss/sss_sync_inter)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter

	DRX cycle > 320ms
	Ceil(Kgap  Mpss/sss_sync_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.
NOTE 3:	For a UE supporting concurrent gaps, the MRGP above is the MRGP of the measurement gap associated with the target frequency layer to be measured if concurrent measurement gaps are configured.



[bookmark: _Hlk110257292]Mpss/sss_sync_inter: For a UE supporting FR2-1 power class 1 or 5, Mpss/sss_sync_inter = 64 samples. For a UE supporting FR2-1 power class 2, Mpss/sss_sync_inter = 40 samples. For a UE supporting FR2-1 power class 3, Mpss/sss_sync_inter = 40 samples. For a UE supporting FR2-1 power class 4, Mpss/sss_sync_inter = 40 samples. For a UE supporting FR2-2 power class 1, Mpss/sss_sync_inter = 96 samples, 192 samples and 288 samples for 120kHz, 480kHz and 960kHz respectively. For a UE supporting FR2-2 power class 2, Mpss/sss_sync_inter = 60 samples, 120 samples and 180 samples for 120kHz, 480kHz and 960kHz respectively. For a UE supporting FR2-2 power class 3, Mpss/sss_sync_inter = 60 samples, 120 samples and 180 samples respectively. 

Table 9.3.5-2: Measurement period for inter-frequency measurements with gaps (Frequency FR2)
	Condition NOTE1,2
	T SSB_measurement_period_inter

	No DRX
	Max(400ms, Ceil(Kgap  Mmeas_period_inter)  Max(MGRP , SMTC period))  CSSFinter

	DRX cycle ≤ 320ms
	Max(400ms, Ceil(1.5 * Kgap  Mmeas_period_inter)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter

	DRX cycle > 320ms
	Ceil(Kgap  Mmeas_period_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.
NOTE 3:	For a UE supporting concurrent gaps, the MRGP above is the MRGP of the measurement gap associated with the target frequency layer to be measured if concurrent measurement gaps are configured.



[bookmark: _Hlk110257413]Mmeas_period_inter: For a UE supporting FR2-1 power class 1 or 5, Mmeas_period_inter =64 samples. For a UE supporting FR2-1 power class 2, Mmeas_period_inter=40 samples. For a UE supporting FR2-1 power class 3, Mmeas_period_inter =40 samples. For a UE supporting FR2-1 power class 4, Mmeas_period_inter = 40 samples. For a UE supporting FR2-2 power class 1, Mmeas_period_inter =96 samples. For a UE supporting FR2-2 power class 2, Mmeas_period_inter=60 samples. For a UE supporting FR2-2 power class 3, Mmeas_period_inter =60 samples. 


	R4-2213351
	Ericsson
	Proposal 1: Define frame boundary alignment tolerance of PDSCH when deriveSSB-IndexFromCell is disabled following Option2:

	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



Proposal 2: Only follow Option 1a and suggest shifting SSB index in each N consecutive SSB/SMTC occasions rather than keeping one fixed SSB index.
Proposal 3: In response to LS R1-2205582 from RAN1 on TCI assumption for RSSI measurement for FR2-2, kindly ask RAN1 to further clarify the reference serving cell for TCI assumption and answer our questions as discussed above.


	R4-2212911
	Nokia, Nokia Shanghai Bell
	Include the following text in clause 9.2A.7.1: For performing RSSI measurement in FR2-2, UE can assume the configured RSSI measurement resources are QCL-TypeD to the DL RS associated with the TCI state provided in the RMTC configuration. If no TCI state is provided in the RMTC configuration, UE can assume the configured RSSI measurement resources are QCL-ed with TypeD to one of the latest received PDSCH and the latest monitored CORESET in the active BWP of the current carrier.
Include the following text in clause 9.3A.8: For performing RSSI measurement in FR2-2, UE can assume the configured RSSI measurement resources are QCL-ed with TypeD to the DL RS associated with the TCI state provided in the RMTC configuration. If the configured RSSI measurement resources are not confined within the bandwidth of any serving cell, UE can assume that the measurement resources are QCL-TypeD to the DL RS associated with the TCI state of the active BWP of the carrier on which the RMTC configuration is provided. If no TCI state is provided in the RMTC configuration, UE can assume the configured RSSI measurement resources are QCL-ed with TypeD to one of the latest received PDSCH and the latest monitored CORESET in the active BWP of the carrier on which the RMTC configuration is provided.


	R4-2213024
	vivo
	Proposal 1: For LS from RAN1 related to TCI assumption for RSSI measurement, the following highlighted part can be omitted and the remaining part is enough to indicate the TCI state of RSSI measurement resources for unlicensed operation in FR2-2.



Open issues summary
Sub-topic 1-1 Frame boundary alignment tolerance of PDSCH symbols when deriveSSB-IndexFromCell is disabled
Issue 1-1-1: Frame boundary alignment tolerance of PDSCH symbols when deriveSSB-IndexFromCell is disabled
· Proposals
· Option 1: Frame boundary alignment tolerance of PDSCH symbols shall be 6 for the combination of 960kHz SSB SCS and 960kHz Data SCS when deriveSSB-IndexFromCell is disabled. (CATT, vivo)
· Option 2: Frame boundary alignment tolerance of PDSCH symbols shall be 7 for the combination of 960kHz SSB SCS and 960kHz Data SCS when deriveSSB-IndexFromCell is disabled. (Ericsson, Huawei)
· Recommended WF
· Discuss above options.

Comments collection
	Company
	Comments

	XXXHuawei
	Issue 1-1-1: 
We support option 2. Companies supported option 1 argued that the scheduling restriction may be impacted if change the tolerance of PDSCH symbols from 6 to 7. But we have different understandings, the scheduling restrictions of 7 symbols (6+1) can still hold where the tolerance of PDSCH is 7. 
However, if majority views is to keep the original conclusion. We can compromise to option 1.

	Ericsson
	Issue 1-1-1: 
We prefer Option2. When deriveSSB-IndexFromCell is enable, it implies network is aware of the timing offset between cells and network can secure and guarantee  deriveSSB-IndexFromCell. But if deriveSSB-IndexFromCell is disable, timing offset between cells is unknown and cannot be a prerequisite of another requirement. 

	Nokia
	We prefer Option 2. 

	Qualcomm
	We prefer to keep the original agreement – Option 1 which is based on all the assumptions that were considered while deciding that deriveSSB-IndexFromCell is always enabled for 480kHz SCS

	Apple
	We prefer Option 1.

	CATT
	We support option 1 to keep the previous agreement.
If it is considered that the UE can use the PBCH DMRS to derive the LSB of the SSB index, this detection approach can only resolve SSB index ambiguity between 8 SSB indexes. So we consider that as long as the difference between the SSB index numbers of the reference cell and the target cell is less than 7, the time difference between the reference cell and the target cell can be as many as dozens of symbols, it is different with 7 960KHz PDSCH symbols.
For option 1, if companies think the assumed propagation delay difference is not enough, we can appropriately increase the assumed cell radius. However, we have already defined many requirements based the previous assumption.

	vivo
	We support Option 1 which is based on the assumption of 1km of propagation difference among gNB. In our understanding, the requirements of L3 measurement scheduling restriction and the frame boundary alignment tolerance of PDSCH symbols when deriveSSB-IndexFromCell is enabled which have been defined are also based on the assumption of 1km. If the assumption of 1km needs to be revised to 1.5km as described in Option 2, deriveSSB-IndexFromCell may be not always enabled for 480kHz which is not aligned with the current spec. We suggest that the assumption of propagation difference shall be the same whether deriveSSB-IndexFromCell is enabled or disabled. 
In addition, as mentioned in the last meeting, if the UE determine the SSB index by only decoding the PBCH DMRS, as long as the SSB index number difference between reference cell and target cell is less than 7, the timing difference between reference cell and target cell may be up to dozens of symbols instead of 7 symbols.



Sub-topic 1-2 QCL-ed assumption for RSSI
Background: A LS is sent from RAN1 (R1-2205582) about QCL-ed assumption for RSSI measurement in FR2-2, and text proposals are provided for infra-frequency/inter-frequency RSSI measurement. Based on submitted contributions in this meeting (R4-2212215/ R4-2212402/ R4-2212956/ R4-2213351/ R4-2212911/ R4-2211879), companies mainly have concerns on the inter-frequency case where the TCI determination seems not clear from RAN1’s LS. The discussion is divided into infra-frequency and inter-frequency. LS can be triggered to other working group if necessary.
Issue 1-2-1: Intra-frequency QCL-ed assumption
· Proposals
· Option 1: Original TP in RAN1 LS (Nokia, Huawei) 
For performing RSSI measurement in FR2-2, UE can assume the configured RSSI measurement resources are QCL-ed with TypeD to the DL RS associated with the TCI state provided in the RMTC configuration. If no TCI state is provided in the RMTC configuration, UE can assume the configured RSSI measurement resources are QCL-ed with TypeD to one of the latest received PDSCH and the latest monitored CORESET in the active BWP of the current carrier.

· Option 2: Minor changes in wording (R4-2212402)
For performing RSSI measurement in FR2-2, UE shall assume the configured RSSI measurement resources are QCL-ed with TypeD to the DL RS associated with the TCI state provided in the RMTC configuration. If no TCI state is provided in the RMTC configuration, UE shall assume the configured RSSI measurement resources are QCL-ed with TypeD to one of the latest received PDSCH and the latest monitored CORESET in the active BWP of a serving cell in FR2-2.

· Recommended WF
· The situation is clear for intra-frequency RSSI measurement. Companies please check whether the original TP or updated TP can be agreeable.

Comments collection
	Company
	Comments

	XXXLGE
	Issue 1-2-1: 
Slightly prefer option 1, but both option 1 and option 2 are fine for us

	MTK
	Support Option 2. The TCI needs to refer to FR2-2 serving cells if the TCI is not explicitly configured, considering FR1-FR2-2 CA. Using TCI in FR1 is not desired. 

	Huawei
	We are fine with either option 1 and option 2.

	Ericsson
	Issue 1-2-1: 
We agree on Option 2. Maybe serving cell can be FR2-1 considering CBM between FR2-1 and FR2-2 in some cases?

	Nokia
	Issue 1-2-1: Intra-frequency QCL-ed assumption
We are ok with Option 1 or Option 2. Our understanding is that scenarios with FR2-1 and FR2-2 are not in the scope of the work item, according to the agreements in RAN4 #101.

	Qualcomm
	We prefer option 1 as it clearly mentions which carrier should be the reference.

	Apple
	From specification text’s perspective, Option 2 is better.

	vivo
	We are fine with option 1.
For option 2, we suggest to further revise to ‘the a serving cell in FR2-2. 



Issue 1-2-2: Inter-frequency QCL-ed assumption
· Sub-issue 1: Reference serving cell when the TCI state is provided in the RMTC configuration
· Option 1: The QCL reference serving cell is determined by serving cell ID indicated in TCI-StateInfo in RMTC-Config. (Ericsson)
· Recommended WF
· Based on contributions (R4-2212215/R4-2212402/R4-2213351), “carrier on which the RMTC configuration is provided” is not clear and the corresponding part is redundant. Companies please check whether option 1 is the common understanding.

· Sub-issue 2:  When the TCI state is provided in the RMTC configuration
· Option 1: Original TP in RAN1 LS (Nokia, Huawei) 
· Option 2: (MTK, LGE, vivo)
For performing RSSI measurement in FR2-2, UE shall assume the configured RSSI measurement resources are QCL-ed with TypeD to the DL RS associated with the TCI state provided in the RMTC configuration of the inter-frequency RSSI measurement. If the configured RSSI measurement resources are not confined within the bandwidth of any serving cell, UE can assume that the measurement resources are QCL-ed with TypeD to the DL RS associated with the TCI state of the active BWP of the carrier on which the RMTC configuration is provided
· Recommended WF
· If Option 1 in Sub-issue 1 is the common understanding, please check whether TP in option 2 is agreeable.

· Sub-issue 3:  When the TCI state is not provided in the RMTC configuration
· Option 1: Original TP in RAN1 LS (Nokia, Huawei) 
· Option 2: (MTK)
If no TCI state is provided in the RMTC configuration of the inter-frequency RSSI measurement, UE shall assume that the measurement resources are QCL-ed with TypeD to the DL RS associated with the TCI state provided in the RMTC configuration on the same FR2-2 band as the inter-frequency RSSI measurement. 
If no TCI state is provided in any of RMTC configuration on the same FR2-2 band, UE shall assume the configured RSSI measurement resources are QCL-ed with TypeD to one of the latest received PDSCH and the latest monitored CORESET in the active BWP of a serving cell on the same FR2-2 band.
· Recommended WF
· Companies please check whether option 2 is agreeable for the case when TCI is not proved in RMTC.
· Sub-issue 4: Whether further clarifications are needed from RAN1
· Proposal 1: (Apple)
Case 1) If a UE has serving cell in FR2-1 but no serving cell in FR2-2, it is not clear if the UE should use the beam in FR2-1 for FR2-2 RSSI measurement. If so, there still could be some implementation difficulties to “use the beam in FR2-1” since the UE antenna panel for FR2-1 and FR2-2 may have different configurations in terms of the number of antenna elements per panel and panel location in the UE, and thus it may not always be possible to keep the QCL type-D relation. In this case, should UE be allowed to conduct beam sweeping?
Case 2) If a UE has no serving cell in FR2-1 or FR2-2, it is not clear if that explicit TCI state should be configured to the UE for FR2-2 RSSI measurement. If explicit TCI state should be configured, how does the UE use such explicit TCI? In our understanding, there are two options:
· Option 1: UE performs RX beam sweeping first on the TCI state associated RS. Once the RX beam is determined, UE performs RSSI measurement and reports it.
· Option 2: UE performs RSSI measurement by using Rx beam sweeping, and determines which RSSI measurement to report. For example, the UE can report the RSSI measurement results based on the strongest Rx beam (i.e., with highest RSSI value). The beauty of this option is it combines beam sweeping and RSSI measurement in the same procedure and hence may save time in measurement.

· Recommended WF
· Discuss the cases in proposal 1. As the question in proposal 1 is related to the sub-issue 1/2/3, companies please check whether consensus can be reached in sub-issue 1/2/3 which may eliminate the ambiguity in above proposal 1. 

Comments collection
	Company
	Comments

	XXXLGE
	Issue 1-2-2: 
Sub-issue 1
We are the same understanding with option 1, and  “carrier on which the RMTC configuration is provided” is not clear
Sub-issue 2
Support option 2. In option 2, we think the yellow highlight “of the inter-frequency RSSI measurement” is redundant since this description is for inter-frequency RSSI measurement. For “can” or “shall”, can follow the same word for intra-frequency RSSI measurement in Issue 1-2-1.
Sub-issue 3
Prefer original TP from RAN1 LS in case no TCI state is provided. For option 2. If further clarification are needed, RAN4 can send LS to RAN1 with Sub-issue 4.
Sub-issue 4
For case 1, there is no FR2-1+FR2-2 deployment scenarios for this WI in our understanding, so we think that the case 1 can be skipped. For case 2, when UE has no serving cell in FR2-2 (i.e., serving cell is FR1 only), option 2 can be considered. However, before concluding this issue in RAN4, we prefer to send LS to RAN1 for further clarification. 

	MTK
	Sub-issue 1: Option 1 is reasonable, for the case the TCI is provided. 
Sub-issue 2: support Option 2. “of the inter-frequency RSSI measurement” is to clarify if there are multiple RSSI is configured, e.g. 1 intra-freq. RSSI and 1 inter-freq. RSSI
Sub-issue 3: support Option 2. The original TP wording, i.e. ““carrier on which the RMTC configuration is provided” is not clear and the corresponding part is redundant” is not clear and the corresponding part is redundant.
Sub-issue 4: Support Option 1. Option 2 can be up to UE implementation. Prefer to discuss this issue within RAN4 first. 

	Huawei
	Sub-issue 1:

We also agree that the current description in RAN1 LS about the determination of reference Cell is not clear. And we also agree with that the reference cell shall follow the serving cell ID in RMTC configuration introduced by RAN2. 
Sub-issue 2
If it is agreed that the reference cell of TCI state is indicated by serving cell ID in RMTC, then this case is clear when TCI is explicitly configured. With the clarification from MTK, we are fine with option 2.
Sub-issue 3
We are fine with option 2 which makes sense. Minor suggestion on the wording “in FR2-2” is enough as inter-band is not considered in Rel-17. And we think it is related to case 1/2 in sub –issue 4.
Sub-issue 4
Regarding case1/2, we share similar views as LGE that they can be merged to one case that there is no serving cell in FR2-2. For the case when there is serving cell in FR2-2, We believe sub-issue 1/2/3 can already fix the issue (regardless of TCI is configured or not). The only unclear case is when there is no serving cell in FR2-2, we think following solutions can be considered:
1.	Do not define requirements for this case.
2.	Allow beam sweeping time in the delay requirements
3.	Add conditions for these case (e.g. the associated RS is known and beam sweeping is not needed)


	Ericsson
	Issue 1-2-2: 
Sub-issue 1
We agree on recommended WF just remove it.
Sub-issue 2
We can agree on  Option 2
Sub-issue 3
We generally support Option 2 and same question in Issue 1-2-1.

	Nokia
	Issue 1-2-2:
Sub-issue 1: In our view Option 1 clarifies the issue. 
Sub-issue 2: Yes, the TP in Option 2 is agreeable.
Sub-issue 3: We are fine with Option 2, with the change proposed by Huawei. 
Sub-issue 4: We agree with LGE and Huawei. We don’t think case 1 is relevant (according to the deployment scenarios agreed in RAN4 #101). We can clarify case 2 with RAN1.

	Qualcomm
	We think we need to break down the scenarios in this case.
1st scenario – TCI state is provided in the RMTC configuration
2nd scenario – TCI state is provided on an inter-freq FR2-2 carrier
3rd scenario – TCI state is provided on an inter-freq FR1 carrier
4th scenario – TCI state is not provided
For scenario 2, the UE should use the DL-RS associated with the TCI state of the carrier on which TCI state is provided as the QCL source. For scenario 3 and 4, UE should use the latest received PDSCH and the latest monitored CORESET in the active BWP of a carrier in FR2-2 as the QCL source.
So we propose an alternate TP:
· For performing RSSI measurement in FR2-2, UE can assume the configured RSSI measurement resources are QCL-ed with TypeD to the DL RS associated with the TCI state provided in the RMTC configuration. 
· If the configured RSSI measurement resources are not confined within the bandwidth of any serving cell, UE can assume that the measurement resources are QCL-ed with TypeD to the DL RS associated with the TCI state of the active BWP of the FR2-2 carrier on which the RMTC configuration is provided. 
· If no TCI state is provided in the RMTC configuration or if TCI state is provided in the RMTC configuration on a non FR2-2 carrier and the configured RSSI measurement resources are not confined within the bandwidth of any serving cell UE can assume the configured RSSI measurement resources are QCL-ed with TypeD to one of the latest received PDSCH and the latest monitored CORESET in the active BWP of a carrier in FR2-2 on which the RMTC configuration is provided
· Otherwise, no beam-related requirements for RSSI

	Apple
	Sub-issue 1: Option 1 is OK. We can also clarify with RAN1. 
Sub-issue 2: Option 2 is OK.
Sub-issue 3: it is not clear “If no TCI state is provided in the RMTC configuration of the inter-frequency RSSI measurement, UE shall assume that the measurement resources are QCL-ed with TypeD to the DL RS associated with the TCI state provided in the RMTC configuration on the same FR2-2 band as the inter-frequency RSSI measurement.”
Sub-issue 4: We are OK to not consider case 1 and to clarify case 2 with RAN1.

	vivo
	Issue 1-2-2: 
Sub-issue 1
We agree with Option 1. ‘carrier on which the RMTC configuration is provided’ is not clear. The reference serving cell can be indicated in RMTC configuration.
Sub-issue 2
Support Option 2. In our understanding, inter-frequency RSSI measurement has assumed that the RSSI measurement bandwidth is not contained with the current bandwidth of the UE. In addition, we suggest if ‘of the inter-frequency RSSI measurement’ needs to be added in the text, it may be better to add in the start of text ‘For performing inter-frequency RSSI measurement in FR2-2’. And for intra-frequency RSSI measurement, we can follow the same rule ‘For performing intra-frequency RSSI measurement in FR2-2’.
Sub-issue 3
For the TCI state is not provided in the RMTC configuration, we suggest the following TP:
If no TCI state is provided in the RMTC configuration, UE can assume the configured RSSI measurement resources are QCL-ed with TypeD to one of the latest received PDSCH and the latest monitored CORESET in the active BWP of a serving cell on the carrier on which the RMTC configuration is provided.
Sub-issue 4
For the case where the UE has no serving cell on the carrier, we suggest that there is no need to define the requirement.



Issue 1-2-3: Scheduling restriction on DL during RSSI measurement in FR2-2
· Proposals
· Option 1: Introduce scheduling restriction on DL during RSSI measurement in FR2-2. (Huawei)
· Recommended WF
· Discuss above option.

Comments collection
	Company
	Comments

	XXX
	Issue 1-2-1: 


	MTK
	Open to discuss. Our understanding is the scheduling restriction apply only for the case the provided TCI is different from the serving cell's RS/channels 

	Huawei
	We support option 1. For intra-frequency case, only scheduling restriction on UL is considered currently which is adopted from NR-U. When TCI for RSSI is different from DL data, UE is not required to receive data simultaneously.
To MTK: Yes, itis for the case when TCI different from serving cell’s RS/channel

	Ericsson
	Issue 1-2-1: 
Reasonable to add scheduling restriction

	Nokia
	We also believe that it is reasonable to introduce scheduling restriction, but we would prefer a clearer agreement, for example: 
“Introduce scheduling restriction on DL during RSSI measurement in FR2-2, for the case in which the TCI state provided in the RMTC configuration differs from the TCI state of the active BWP”

	Apple
	We are open to further discussion.



Sub-topic 1-3 Cell detection relaxation
Issue 1-3-1: Cell detection relaxation
· Proposals
· Option 1: Introduce the factor KFR to account for the cell-detection relaxation agreed in RAN4 #103, where: For FR2-1, KFR = 1. For FR2-2: KFR =  1 if the SCS of the SSB of the cell being detected is 120 kHz, KFR = 2 if the SCS of the SSB of the cell being detected is 480 kHz, and KFR = 3 if the SCS of the SSB of the cell being detected is 960 kHz.(Nokia)
· Option 2: Introduce UE capability on relaxed requirements for cell detection. ( Huawei)
· Recommended WF
· Discuss above options.

Comments collection
	Company
	Comments

	XXX
	Issue 1-3-1: 


	MTK
	Can support Option 1

	Huawei
	We would like companies to considered option 2. As analysed in our paper, at worst case, the number of samples that UE needs to processed is increase by 30-40% compared with 120 KHz. Relaxation factor of 2 and 3 will make the delay too long. And it will result that for more powerful UE supporting 480/960 kHz, the delay will be even longer than 120 KHz.
A compromised solution is to introduce a capability for this. When UE is not capable of this capability, KFR = 2 or 3 as agreed in previews meeting. We provide the capability table as follow for reference:
[image: ]

	Ericsson
	Issue 1-3-1: 
We can agree on Option 2 to avoid all UEs using too long detection time, Option 2 can at least help some advanced UEs change cells more effectively.

	Nokia
	We agree to Option 2. Our proposal is an implementation of the agreement in the last meeting, but we agree that this can be a UE capability.

	Qualcomm
	We support Option 1 which is based on the agreement from last meeting. We are defining minimum RAN4 requirements here. A UE can always do better if it can, we don’t think a UE capability is needed for this.

	Apple
	We support Option 1.

	CATT
	Option 2 is more flexible to realize cell detection relaxation.

	vivo
	For Option 1, we understand considering the impact on Rx beam sweeping factor and HW/memory for FR2-2, it is enough to define the different values of Mpss/sss for 120kHz, 480kHz and 960kHz instead of introducing the new factor KFR. However, we are also fine with Option 1.
For Option 2, we prefer to not introduce UE capability. As mentioned from Qualcomm, we only defining the minimum requirements.



Sub-topic 1-4 Imapct of beam sweeping factor 
Issue 1-4-1: LS on extension on maxNumberRxBeam
· Proposals
· Option 1: Inform RAN2 about RAN4 agreement to extend the maximum value of maxNumberRxBeam to 12 for FR2-2.(LGE, Huawei)
· Recommended WF
· Please LGE provide the capability table in this thread and also in A.7 Rel-17 feature list. It is expected to have a stable version in the first week which could be included in the LS of feature list to RAN2.
Comments collection
	Company
	Comments

	XXXLGE
	Issue 1-4-1: 
Based on moderator suggestion, we provide the capability table below, and we will also add the table in feature list thread before end of 1st round.
	Features
	Index
	Feature group
	Components

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

	15. NR_ext_to_71GHz
	15-x
	Support of extended maxNumberRxBeam for FR2-2
	Recommended CSI-RS resource repetition number per resource set. The candidate value set is {2,3,4,5,6,7,8,9,10,11,12}
	

	Yes
	No
	
	Per band
	N/A
	Applicable to FR2-2 only
	N/A
	
	Mandatory with capability signalling




	Huawei
	Thanks LEG for providing the table. We support option 1 and the capability table proposed by LGE.

	Ericsson
	Issue 1-4-1: 
Agree on Recommended WF


	Nokia
	We agree to the proposed WF

	Apple
	We support Option 1.

	CATT
	Issue 1-4-1: 
Agree with the Recommended WF

	vivo
	Agree with the proposed WF.



Issue 1-4-2: specification updating on Rx beam sweeping factor
· Recommended WF
· Similar changes are proposed in R4-2211878/ R4-2213023/ R4-2212957 /R4-2212957. Companies please directly comment on the CRs in 1.2.5.
Comments collection
	Company
	Comments

	XXX
	Issue 1-4-2: 


	
	



CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2212216 (LGE)
CR on QCL-ed assumption for RSSI measurement in FR2-2
	Nokia: This change is overlapping with Nokia’s CR in R4-2212390 / Mediatek’s CR in R4-2212403 and Qualcomm’s CR R4-2214077, and depends on the conclusion of issue 1-2.Company A

	
	Company BModerator : It is suggested to revise this CR to capture QCL assumptions for RSSI measurement 

	
	

	R4-2212403 (MediaTek inc.)
CR on TS38.133 RRM requirements in FR2-2
	Nokia: This change is overlapping with Nokia’s CR in R4-2212390 / LGE’s CR R4-221216 and Qualcomm’s CR R4-2214077, and depends on the conclusion of issue 1-2.Company A

	
	Company B

	
	Huawei: For RSSI part, it depends on conclusion of pending issues.

	
	Moderator: It is suggested to revise this CR to capture change #1. RSSI parts can be merged to 2216

	R4-2212682 (Nokia, Nokia Shanghai Bell)
Draft CR Measurement procedure updates for FR2-2
	Huawei: The changes on TSSB_time_index_intra are similar as R4-2213025

	
	Moderator: It is suggested to revise this CR to merge the changes in 3025.

	
	

	R4-2212957 (Huawei, HiSilicon)
Draft CR on beam sweeping factor for RRM requirements of FR2-2
	Nokia
Last row on Table 6.2.1.2.1-2 should be < -8 not ≥ -8
9.2.5 – we also have a text proposal for this clause. We do not have agreements for increasing Mpss/sss_sync_w/o_gaps and Mmeas_period_w/o_gaps, and there is already a factor that we agreed for relaxation as discussed on Issue 1-3-1. For that clause we would prefer to use our version of the text in R4-2212682. 

Clause 9.3.4 - We do not have agreements for increasing Mpss/sss_sync_w/o_gaps and Mmeas_period_w/o_gaps, and there is already a factor that we agreed for relaxation as discussed on Issue 1-3-1. For that clause we prefer the only the relaxation factor is included and Mpss/sss_sync_w/o_gaps not to be changed
Style: Tables Table 4.2.2.3-1, Table 4.2.2.4-1 , Table 4.2.2.9.2-1 (and others) have different styles.
We do not have agreements yet for the SCell activation in FR2-2. 
In clause 8.3A.2, NRxBeam is being used, but we agreed in RAN4 #102 to use N instead. But we do not have agreements yet for the SCell activation in FR2-2.

	
	Moderator: It is suggested to revise this CR for changes exempt for clause 4 and 9 which will be captured in 3025/2682

	
	

	R4-2213025 (vivo)
CR on introduction of cell Re-selection, inter-frequency and intra-frequency measurments requirements for FR2-2
	Huawei: Fine with changes on updating Rx sweeping factor for clause 4 and 9. The changes on TSSB_time_index_intra are similar as R4-2212682.


	
	Nokia: 
This CR is overlapping with Huawei’s CR R4-2212957. 
Table 4.2.2.9.2-1 has multiple styles. The proposal for Mpss/sss_sync_w/o gaps is overlapping with the proposal in sub-topic 1-3. If the proposal there is accepted, the numbers in this CR should be reviewed

	
	Moderator: It is suggested to revise this CR to keep the changes for clause 4. Other changes will be merged to 2682

	R4-2214077 (Qualcomm)
Draft CR for RSSI measurements for FR2-2
	Huawei: Depends on the conclusion of pending issues.

	
	Nokia: This change is overlapping with Nokia’s CR R4-2212390 / LGE’s CR R4-221216 and Mediatek’s CR in R4-2212403, and depends on the conclusion of issue 1-2.

	
	Moderator: It is suggested to merge this CR to 2216.



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
	Issue 1-1-1: Frame boundary alignment tolerance of PDSCH symbols when deriveSSB-IndexFromCell is disabled
7 companies comment in 1st round. 3 companies support option 2 and 4 companies support option 1.
Tentative agreements: NA
Candidate options:
· Option 1: Frame boundary alignment tolerance of PDSCH symbols shall be 6 for the combination of 960kHz SSB SCS and 960kHz Data SCS when deriveSSB-IndexFromCell is disabled. 
· Option 2: Frame boundary alignment tolerance of PDSCH symbols shall be 7 for the combination of 960kHz SSB SCS and 960kHz Data SCS when deriveSSB-IndexFromCell is disabled. 

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

	Sub-topic#1-2
	Issue 1-2-1: Intra-frequency QCL-ed assumption
8 companies comment in 1st round and the issue is discussed in GTW Aug-18 with following agreement:
Agreement:
· For performing intra-frequency RSSI measurement in FR2-2, UE canshall assume the configured RSSI measurement resources are QCL-ed with TypeD to the DL RS associated with the TCI state provided in the RMTC configuration. If no TCI state is provided in the RMTC configuration, UE canshall assume the configured RSSI measurement resources are QCL-ed with TypeD to one of the latest received PDSCH and the latest monitored CORESET in the active BWP of the current carrier in FR2-2.
Candidate options: NA
Recommendations for 2nd round: NA


	
	Issue 1-2-2: Inter-frequency QCL-ed assumption
8 companies comment in 1st round and the issue is discussed in GTW Aug-18 with following agreement:
Agreement:
· The QCL reference serving cell is determined by serving cell ID indicated in TCI-StateInfo in RMTC-Config, when the TCI state is provided in the RMTC configuration.
Agreement:
· For performing inter-frequency RSSI measurement in FR2-2, 
· if the TCI state is provided in RMTC configuration of FR2-2, UE shall assume the configured RSSI measurement resources are QCL-ed with TypeD to the DL RS associated with the TCI state provided in the RMTC configuration.
· FFS on the following bullet
· if no TCI state is provided in the RMTC configuration [or if TCI state is only provided in the RMTC configuration on a non FR2-2 carrier] UE shall assume the configured RSSI measurement resources are QCL-ed with TypeD to one of the latest received PDSCH and the latest monitored CORESET in the active BWP of [a or the] carrier in FR2-2. on which the RMTC configuration is provided
Agreement:
· RAN4 to clarify the the case with RAN1 when there is no serving cell in FR2-2.
· If a UE has no serving cell in FR2-2, it is not clear if that explicit TCI state should be configured to the UE for FR2-2 RSSI measurement. If explicit TCI state should be configured, how does the UE use such explicit TCI?
Candidate options: NA
Recommendations for 2nd round:
Discuss the follow FFS point:
· if no TCI state is provided in the RMTC configuration [or if TCI state is only provided in the RMTC configuration on a non FR2-2 carrier] UE shall assume the configured RSSI measurement resources are QCL-ed with TypeD to one of the latest received PDSCH and the latest monitored CORESET in the active BWP of [a or the] carrier in FR2-2. on which the RMTC configuration is provided
Discuss LS reply to RAN1


	Sub-topic#1-3
	Issue 1-3-1: Cell detection relaxation
8 companies comment in 1st round. 3 company support option 2 and 5 company support option 1.
Tentative agreements: NA
Candidate options: 
· Option 1: Introduce the factor KFR to account for the cell-detection relaxation agreed in RAN4 #103, where: For FR2-1, KFR = 1. For FR2-2: KFR =  1 if the SCS of the SSB of the cell being detected is 120 kHz, KFR = 2 if the SCS of the SSB of the cell being detected is 480 kHz, and KFR = 3 if the SCS of the SSB of the cell being detected is 960 kHz.
· Option 2: Introduce UE capability on relaxed requirements for cell detection. 
Recommendations for 2nd round:
Continue discussion in 2nd round.

	Sub-topic#1-4
	LS on extension on maxNumberRxBeam
8 companies comment in 1st round and the issue is discussed in GTW Aug-18 with following agreement:
Agreement:
· Inform RAN2 and RAN1 about RAN4 agreement to extend the maximum value of maxNumberRxBeam to 12 for FR2-2.
· The revised LS R4-2212214 is agreeable.

Tentative agreements: NA
Candidate options: NA
Recommendations for 2nd round: NA





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

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



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

	R4-2211874
	Apple
	Proposal 1: Option 1 of the UE timing advance adjustment accuracy for 480/960kHz SCS is agreed.

	R4-2212899
	Ericsson
	MRTD and MTTD definition and values as agreed in WF are implemented in CR [2]	R4-2012900.



Open issues summary
Sub-topic 2-1  Timing Advance adjustment accuracy
Background:  Way forward in RAN4#103-e R4-2210590
	Way forward: (To be handled during maintenance phase) 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: 
	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]






Issue 2-1-1: Timing Advance adjustment accuracy
· Proposals
· Option 1: Option 1 of the UE timing advance adjustment accuracy for 480/960kHz SCS is agreed. (Apple)
· Recommended WF
· Check whether option 1 is agreeable.

Comments collection
	Company
	Comments

	XXX
	Issue 2-1-1: 


	Ericsson
	Issue 2-1-1: We prefer option 2, since this is a linear scale from SCS = 120 kHz to SCS = 480 kHz and SCS = 960 kHz. The UL uncertainty budget is already very tight with almost no room for RF channel delay spread.


	Nokia
	We prefer Option 2 from the Way Forward.
As mentioned for many meetings we think this accuracy is important to keep network efficiency. 
So we prefer to keep the previous tentative agreement.

	Apple
	To Ericssion: there is no scaling from 15kHz SCS to 30kHz SCS. We do need to consider the implementation issues. We’d also like to note that the current values are tentative agreement.

	CATT
	Prefer Option 2 to make progress.



CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2211875 (Apple)
Draft CR on UE timing advance adjustment accuracy for Rel-17 NR extension to 71GHz
	Company AEricsson: (Same comment as issue 2-1-1. We prefer option 2 adjustment uncertainty = +/-8Tc for SCS = 480 kHz and 4 Tc for SCS = 960 kHz, since this is a linear scale from SCS = 120 kHz to SCS = 480 kHz and SCS = 960 kHz. The UL uncertainty budget is already very tight with almost no room for RF channel delay spread.

	
	Nokia: we don’t agree changing the TA accuracy requirements. We prefer to keep the existing values.Company B

	
	

	R4-2212683 (Nokia, Nokia Shanghai Bell)
Draft CR Timing RRM requirements for FR2-2
	Ericsson: Changes in this CR are OK, but Ericsson’s CR in R4-2212900 also add the new subframe definitions into the 7.5.1 and 7.6.1 sections. We can merge CRs. Company A

	
	Company B

	
	Huawei: Similar changes in 2683/2900/2985/4078 where coordination is needed.

	
	Moderator: It is suggested to merge this CR into 4078.

	R4-2212900 (Ericsson)
MRTD and MTTD values and definitions in CA and DC
	Nokia

We are fine with eh chances. We have a CR with similar changes R4-2212683, I think those could be merged.

	
	Moderator: It is suggested to merge this CR into 4078.

	
	

	R4-2212958 (Huawei, HiSilicon)
Draft CR on timing requirements of FR2-2
	Ericsson: Same comment as to Nokia CR R4-2212683. Ericsson’s CR in R4-2212900 also add the new subframe definitions into the 7.5.1 and 7.6.1 sections. We can merge CRs. 

	
	Nokia 
We have a CR covering similar changes for MRTD R4-2212683. 
We prefer that the clarification on the sync scenarios is not done in the tables, since it is more in line with the existing text like what is implemented in R4-2212683 and R4-2212900.

	
	Moderator: It is suggested to merge this CR into 4078.

	R4-2214078 (Qualcomm Incorporated)
Draft CR for timing requirements for FR2-2 – MRTD-MTTD
	Ericsson: This CR adds the definitions also to 7.5.1 and 7.6.1. That is good. For section 7.5.4 and subframe timing text, I prefer this CR, when we merge CRs. 
There are no values in this CR, just new definitions.

	
	Moderator: It is suggested to revise this CR to capture changes in 2683/2900/2985.

	
	

	
	



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#2-11
	Issue 2-1-1: Timing Advance adjustment accuracy
4 companies comment in 1st round. 1 company support option 1 and 3 companies support option 2.
Tentative agreements: NA
Candidate options:
· 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: 
	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.




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

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



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

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

	R4-2211877
	Apple
	RAN4 to adopt Option 2 on how to specify the maximum separation between two consecutive measurements.

	R4-2212911
	Nokia, Nokia Shanghai Bell
	Proposal 1: RAN4 requirements are defined under the assumption that the UE knows the channel access mechanism used by neighbor cells in RRC_CONNECTED. 
Proposal 2: the requirements applies when
· Within the set of measurements any two measurements shall not be separated in time by more than 2 seconds when no DRX is configured, and
· Within the set of measurements any two measurements shall not be separated in time by more than max(1 DRX occasion group duration, 2 seconds) when DRX is configured


	R4-2212959
	Huawei, HiSilicon
	Proposal 2: For connected mode measurement, the requirement apply provided any two measurement shall not be separated in time by more than the maximum time requirement for the cell to remain known.
Proposal 3: Wait for RAN1/RAN2 input on whether to introduce explicit signalling on channel access mode assumption for neighbour cell.

	R4-2213024
	vivo
	Observation 1: Based on RAN1’s conclusion, UE has no idea to clarify whether the LBT at serving cell side is used even the channel access mode is provided to the UE from the serving cell indicating LBT mode is used.
Observation 2: When channel access mode is provided to the UE from serving cell indicating LBT mode is not used, for neighbour cell, it may be feasible that UE can follow the same conclusion with the serving cell, i.e, LBT mode is not used for neighbour cell. When channel access mode is provided to the UE from serving cell indicating LBT mode is used, it is up to gNB implementation whether LBT at gNB side is actually used, UE can assume LBT is always used for neighbour cell.


	R4-2213350
	Ericsson
	Proposal 1: Support Option1. The requirement applies provided any two measurements shall not be separated in time by more than the maximum time requirement for the cell to remain known.



Open issues summary
Sub-topic 3-1 maximum separation between two consecutive measurements
Issue 3-1-1: 
· Proposals
· Option 1: The requirement apply provided any two measurement shall not be separated in time by more than the maximum time requirement for the cell to remain known. (Huawei, Ericsson)
· Option 2: (Apple, Nokia)
 The requirement only applies when
· Within the set of measurements any two measurements shall not be separated in time by more than 2 seconds when no DRX is configured, and
· Within the set of measurements any two measurements shall not be separated in time by more than max(1 DRX occasion group duration, 2 seconds) when DRX is configured.
· Recommended WF
· Discuss above option.

Comments collection
	Company
	Comments

	XXX
	Issue 3-1-1: 


	Huawei: 
	Fine with option 1 or 2.

	Ericsson
	Issue 3-1-1: 
We slightly prefer Option 1.

	Nokia
	We can compromise to the view of the majority in this issue.

	CATT
	Prefer Option 1.

	vivo
	We prefer Option 1. We can follow the similar rule with NR-U.



Sub-topic 3-2 LBT assumptions on neighbour cell measurement
Issue 3-2-1: 
· Proposals
· Option 1: RAN4 requirements are defined under the assumption that the UE knows the channel access mechanism used by neighbour cells in RRC_CONNECTED. (Nokia)
· Option 2: Wait for RAN1/RAN2 input on whether to introduce explicit signalling on channel access mode assumption for neighbour cell (Huawei)
· Recommended WF
· Discuss above options.

Comments collection
	Company
	Comments

	XXXLGE
	Issue 3-2-1: 
Prefer option 2. RAN1 will discuss this issue in August meeting.

	MTK
	Fine with Option 2. 
On Option 1, UE may not know the LBT status of neighboring cells if NW doesn't provide the information. So Option 1 may not the proper assumption. 

	Huawei
	We would like to slightly modify option 1. “…under the assumptions that UE knows the channel access assumption of neighbour cell” As explained by companies, whether LBT is actually used may up to gNB implementation. UE only needs to the known the LBT assumption of neighbour cell. And the RRM requirements for carrier with CCA apply when the channel access assumption of the carrier is “LBT”. Regarding how UE can know the assumption, RAN4 shall wait more input from RAN1 and RAN2.

	Ericsson
	Issue 3-2-1: 
LS is sent out. We shall wait for feedback.

	Nokia
	We can agree to option 2.

	Qualcomm
	Option 2

	CATT
	Option 2, as Huawei explained, how UE can know the the channel access mechanism used by neighbour cells should wait for RAN1/RAN2 input.

	vivo
	We agree with Option 2. Further wait for RAN1/RAN2’s outcome.



CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2212390 (Nokia, Nokia Shanghai Bell)
CR on Intra-frequency measurement requirements with CCA in FR2-2
	Company A

	
	Company B

	
	Huawei: For RSSI parts, it depends on the conclusion of pending issues.

	
	Moderator: It is suggested to revise the CR and changes on RSSI can be merged into 2216.

	R4-2212960 (Huawei, HiSilicon)
Draft CR on RSSI requirements of FR2-2
	Company ANokia: this CR depends on open issues.

	
	Company B

	
	Moderator: It is suggested to revise the CR and changes on RSSI QCL assumption can be merged into 2216.

	
	

	
	

	
	

	
	

	
	

	
	



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#3-11
	Issue 3-1-1: maximum separation between two consecutive measurements
5 companies comment in 1st round. Option 1 seems acceptable to most companies. Apple still prefer option 2. 
Tentative agreements: NA

Candidate options: 
· Option 1: The requirement apply provided any two measurement shall not be separated in time by more than the maximum time requirement for the cell to remain known. 
· Option 2: 
 The requirement only applies when
· Within the set of measurements any two measurements shall not be separated in time by more than 2 seconds when no DRX is configured, and
· Within the set of measurements any two measurements shall not be separated in time by more than max(1 DRX occasion group duration, 2 seconds) when DRX is configured.

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

	Sub-topic#3-2
	Issue 3-2-1: LBT assumptions on neighbour cell measurement
6 companies comment in 1st round and most companies agree to wait for the feedback from RAN1/2.
Tentative agreements:
Wait for RAN1/RAN2 input on whether to introduce explicit signalling on channel access mode assumption for neighbour cell
Candidate options: NA
Recommendations for 2nd round: NA




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

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



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







Recommendations for Tdocs
1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	
	WF on NR extension to 71 GHz RRM requirements (Part 1)WF on …
	Huawei, HiSiliconYYY
	Capture agreement in this meeting.

	
	LS reply on TCI assumption for RSSI measurement for FR2-2on …
	AppleZZZ
	To: RAN_X; Cc: RAN_Y1

	
	
	
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2212216R4-22xxxxx
	
	CR on QCL-ed assumption for RSSI measurement in FR2-2CR on …
	LG Electronics Inc.XXX
	Revised Agreeable, Revised, Merged, Postponed, Not Pursued
	Capture QCL assumptions for RSSI measurement

	R4-2212403
	
	CR on TS38.133 RRM requirements in FR2-2
	MediaTek inc.
	Revised
	Changes on RSSI QCL assumption will be merged into R4-2212216

	R4-2212682
	
	Draft CR Measurement procedure updates for FR2-2
	Nokia, Nokia Shanghai Bell
	Revised
	Merge the changes on clause 9 in R4-2213025 

	R4-2212957
	
	Draft CR on beam sweeping factor for RRM requirements of FR2-2
	Huawei, HiSilicon
	Revised
	Capture comments in 1st round 

	R4-2213025
	
	CR on introduction of cell Re-selection, inter-frequency and intra-frequency measurments requirements for FR2-2
	vivo
	Revised
	Capture changes in clause 4. Changes on clause 9 will be merged into R4-2212682

	R4-2214077
	
	Draft CR for RSSI measurements for FR2-2
	Qualcomm Incorporated
	Merged
	Be merged into R4-2212216

	R4-2214215
(revised from R4-2212214)
	
	LS on Rx beam sweeping factor for RRM measurements
	LG Electronics Inc.
	Agreeable
	

	R4-2211875
	
	Draft CR on UE timing advance adjustment accuracy for Rel-17 NR extension to 71GHz
	Apple
	Return to
	

	R4-2212899
	
	Draft CR Timing RRM requirements for FR2-2
	Ericsson
	Merged
	Be merged into R4-2214078

	R4-2212958
	
	Draft CR on timing requirements of FR2-2
	Huawei, HiSilicon
	Merged
	Be merged into R4-2214078

	R4-2214078
	
	Draft CR for timing requirements for FR2-2 – MRTD-MTTD
	Qualcomm Incorporated
	Revised
	Capture changes on MTTD and MRTD

	R4-2212390
	
	CR on Intra-frequency measurement requirements with CCA in FR2-2
	Nokia, Nokia Shanghai Bell
	Revised
	Changes on RSSI QCL assumption will be merged into R4-2212216

	R4-2212960
	
	R4-2212960
	Huawei, HiSilicon
	Revised
	Changes on RSSI QCL assumption will be merged into R4-2212216



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
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