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1 UE transmit timing, UE timer accuracy and timing advanced
1.1 TA adjustment
Proposals from companies:

	Companies
	Contributions

	Huawei
	R4-1802641
Proposal: For NR UE timing adjustment, the minimum aggregated adjustment rate is suggested to be defined as 1.75*64*TC per second for FR2.

	Qualcomm
	R4-1803011
Proposal 1: The minimum aggregate adjustment rate shall be 2.5* 64Tc per second for FR2

Proposal 2: Modify the specification in 38.133 to add the following 

When the transmission timing error between the UE and the reference timing exceeds Te, the UE shall be capable of changing the transmission timing according to the received downlink frame of the reference cell, and is required to adjust its timing to within Te. The UE is only required to make this adjustment after the reception of a SS block.

	Huawei
	R4-1802642
CR on TS38.133 for minimum aggregated adjustment rate Tp


Open issues:

The minimum aggregated adjustment rate for FR2:

Opt 1: 1.75*64*Tc per second

Opt 2: 2.5* 64Tc per second
Discussion:

Ericsson: support opt 2.
Huawei: we can compromise to opt 2 with [].

Huawei: UE can also perform time tracking based on other signals. We would like to put additional condition, e.g. no TRS is configured.
Agreements:
The minimum aggregate adjustment rate shall be [2.5]* 64Tc per second for FR2
When the transmission timing error between the UE and the reference timing exceeds Te, the UE shall be capable of changing the transmission timing according to the received downlink frame of the reference cell, and is required to adjust its timing to within Te. The UE is only required to make this adjustment after the reception of a SS block or TRS, provided there is SSB or TRX available at the UE in the last [160ms].
2 MTTD, MRTD, and TA_offset
2.1 MTTD and MRTD for EN-DC
Proposals from companies:

	Companies
	Proposals

	CATT
	R4-1801439
Observation 1: For inter-band EN-DC, it is assumed that UE is equipped with separate receiver chain including LNA and FFT, UE receivers with separate LNA can handle timing offset of 30µs between for PCell signal and PSCell signal with different order SCS.
Proposal1: For inter-band synchronous EN-DC, the maximum receive timing difference (MRTD) is defined as 33 µs.

Proposal2: For inter-band synchronous EN-DC, the maximum transmission timing difference (MTTD) is defined as follows:

Sub-carrier spacing in E-UTRA PCell (kHz)

UL Sub-carrier spacing for data in PSCell (kHz)

Maximum uplink transmission timing difference (µs)

15

15

34.82

15

30

34.82

15

60

34.82

15

120

34.82

Proposal 3: For intra-band synchronous EN-DC, the maximum receive timing difference (MRTD) is defined as follows:

Sub-carrier spacing in E-UTRA PCell (kHz)

UL Sub-carrier spacing for data in PSCell (kHz)

Maximum uplink transmission timing difference (µs)

15

15

3

15

30

3

15

60

3

15

120

3



	Intel
	R4-1801782
Discussion on MRTD and MTTD requirements for EN-DC
Proposal 1: UE shall support the synchronous LTE-NR inter-band DC provided that the MRTD/MTTD at the UE does not exceed values shown in the table below
Sub-carrier spacing in LTE PCell (kHz)

DL Sub-carrier spacing in NR PSCell (kHz)

Maximum receive timing difference (µs)

Maximum transmit timing difference (µs)

15

15

33

35.21

15

30

16.5

17.61

15

60

8.25

8.8

15

120

4.13

4.4



	LGE
	R4-1802421
Discussion on MRTD and MTTD for inter-band synchronous EN-DC
Proposal 1: For inter-band synchronous EN-DC, define a separate MRTD and MTTD for inter-band synchronous EN-DC depending on UE implementation.
Proposal 2: For inter-band synchronous EN-DC, Table2-8 are proposed for MRTD and MTTD.

Table 2-8. Proposed MRTD and MTTD for inter-band synchronous EN-DC

w/ considering UE complexity

w/o considering UE complexity

DL NR SCS(kHz)

15

30

60

120

15

30

60

120

MRTD (us)

33

17

8

4

33

33

33

33

MTTD (us)

35.21

19.21

9.7

5.7

35.21

35.21

34.7

34.7

DL NR Sub-carrier spacing is min{SCSSS, SCSDATA}.


	Ericsson
	R4-1802507
MRTD and MTTD requirements for inter-band synchronous EN-DC

Observation-1: Scaling MRTD with increasing SCS will severely restrict the EN-DC deployment options, especially for low band LTE with mmWave NR cells.

Observation-2: Scaling BS TAE with increasing SCS will not be possible.  
Proposal: For synchronous operation of inter-band LTE-NR dual connectivity,

· Maximum receive timing difference (MRTD) is defined as 33µs between LTE and NR sub-frames

· Maximum transmission timing difference (MTTD) is defined as 35.21µs. 

	LGE
	R4-1802422
CR on MTTD and MRTD for EN-DC in TS38.133

	CATT
	R4-1801440
CR on MTTD and MRTD for EN-DC in TS 38.133

	Intel
	R4-1801783
CR on MRTD and MTTD requirements for EN-DC

	Ericsson
	R4-1802508
Draft CR on 38.133 v15.0.0: Update on MRTD and MTTD requirements for inter-band synchronous EN-DC


Open issues:
Inter-band sync
	Companies
	DL SCS LTE PCell (kHz)
	DL SCS NR PSCell (kHz)
	MRTD (µs)
	MTTD (µs)

	Intel
	15
	15
	33
	35.21

	
	15
	30
	16.5
	17.61

	
	15
	60
	8.25
	8.8

	
	15
	120
	4.13
	4.4

	CATT
	15
	15
	33
	34.82

	
	15
	30
	33
	34.82

	
	15
	60
	33
	34.82

	
	15
	120
	33
	34.82

	LGE

w/ considering UE complexity
	15
	15
	33
	35.21

	
	15
	30
	17
	19.21

	
	15
	60
	8
	9.7

	
	15
	120
	4
	5.7

	LGE

w/o considering UE complexity
	15
	15
	33
	35.21

	
	15
	30
	33
	35.21

	
	15
	60
	33
	34.7

	
	15
	120
	33
	34.7

	Ericsson
	15
	15
	33
	35.21

	
	15
	30
	33
	35.21

	
	15
	60
	33
	35.21

	
	15
	120
	33
	35.21


	Online agreement:

Agreement: for inter-band synchronous EN-DC, under the condition that network is expected to guarantee the HARQ timing, it is agreed for all the cases in the above table that 


MRTD = 33us


MTTD = 35.21 us


Discussion:

Agreement:
2.2 MTTD and MRTD for CA
Proposals from companies:

	Companies
	Proposals

	CATT
	R4-1801441
Further discussion on MRTD requirement for NR CA

Observation 1: For inter-band CA, it is assumed that UE is equipped with separate receiver chain including LNA and FFT, UE receivers with separate LNA can handle timing offset of 30µs between for PCC and SCC signal with different order SCS.

Proposal 1: For inter-band CA, the maximum receive timing difference (MRTD) is defined as 33 µs.

Proposal2: For intra-band non-contiguous CA, the maximum receive timing difference (MRTD) is defined as in table 1.

The highest order Sub-carrier spacing among DL CCs (kHz)

Maximum receive timing difference (µs) in FR1

Maximum receive timing difference (µs) in FR2

15

33

N.A.

30

16.5

N.A.

60

8.25

8.25

120

N.A.

4.12

For intra-band non-contiguous carrier aggregation between FR1 and FR2, the maximum receive timing difference (MRTD) is 33 µs.
Proposal 3: For intra-band contiguous CA, no MRTD requirement will be defined.

	Intel
	R4-1801784
Discussion on MRTD requirements for NR CA

Proposal 1: UE shall support the inter-band NR CA provided that the MRTD at the UE does not exceed values shown in the table below

Sub-carrier spacing

Maximum receive timing difference (µs) for FR1

Maximum receive timing difference (µs) for FR2

15

33

N.A.

30

16.5

N.A.

60

8.25

8.25

120

 N.A.

4.13

Note:
For inter-band NR carrier aggregation between FR1 and FR2, the maximum receive timing difference is 33 µs.

Proposal 2: UE shall support the intra-band non-contiguous NR CA provided that the MRTD at the UE does not exceed values shown in the table below

Sub-carrier spacing

Maximum receive timing difference (µs) for FR1

Maximum receive timing difference (µs) for FR2

15

33

N.A.

30

16.5

N.A.

60

8.25

8.25

120

 N.A.

4.13



	Qualcomm
	R4-1803076
MRTD Requirements for NR CA

Proposal 1: Network needs to account for MRTD and TA while configuring HARQ timeline for UE.
Proposal 2: UE shall support the inter-band NR CA provided that the MRTD at the UE does not exceed values shown in the table below
Sub-carrier spacing

Maximum receive timing difference (µs) for FR1

Maximum receive timing difference (µs) for FR2

15

30.26

N.A.

30

15.13

N.A.

60

7.57

7.57

120

 N.A.

3.78

Note:
For inter-band NR carrier aggregation between FR1 and FR2, the maximum receive timing difference is 30.26 µs.

Proposal 3: UE shall support the intra-band non-contiguous NR CA provided that the transmitters are collocated.

	CATT
	R4-1801442
CR on MRTD requirement for NR CA

	Intel
	R4-1801785
CR on MRTD requirements for NR CA

	Ericsson
	R4-1802749
Draft CR for TS 38.133: MRTD for CA


Open issues:

Inter-band NR CA

	Companies
	DL SCS (kHz)
	MRTD FR1 (µs)
	MRTD FR2 (µs)
	MRTD FR1+FR2 or mixed SCS (µs)

	CATT
	15
	33
	33
	33

	
	30
	33
	33
	

	
	60
	33
	33
	

	
	120
	33
	33
	

	Intel
	15
	33
	N.A.
	33

	
	30
	16.5
	N.A.
	

	
	60
	8.25
	8.25
	

	
	120
	 N.A.
	4.13
	

	Qualcomm
	15
	30.26
	N.A.
	30.26

	
	30
	15.13
	N.A.
	

	
	60
	7.57
	7.57
	

	
	120
	 N.A.
	3.78
	


Intra-band non-contiguous CA

	Companies
	DL SCS (kHz)
	MRTD FR1 (µs)
	MRTD FR2 (µs)
	MRTD mixed SCS (µs)

	CATT
	15
	33
	N.A.
	33

(independent of SCS)

	
	30
	16.5
	N.A.
	

	
	60
	8.25
	8.25
	

	
	120
	N.A.
	4.12
	

	Intel
	15
	33
	N.A.
	-

	
	30
	16.5
	N.A.
	-

	
	60
	8.25
	8.25
	-

	
	120
	 N.A.
	4.13
	-

	Qualcomm
	15
	Transmitters should be collocated since all intra-band CCs will be using the same Rx-beam.

	
	30
	

	
	60
	

	
	120
	


Intra-band contiguous CA

· CATT: no MRTD defined

Discussion:

Intel: we shall only define requirements for intra-band non-contiguous CA for co-located scenario
CATT: we prefer to keep it open for scenario that intra-band non-colocated scenario. We should define requirements for intra-band NC CA.
ZTE: if TAE requirement is 3us, maybe we should define MRTD requirement for that.

Intel: if TAE requirement is 3us, we agree to have MRTD requirement.
Agreements:

For intra-band NR CA, only co-located deployment is allowed in Rel-15. 
For intra-band contiguous CA, there is no MRTD and MTTD requirement.

2.3 NTA_offset
Proposals from companies:

	Companies
	Proposals

	Qualcomm
	R4-1803020
Timing advance offset


Proposal 1: The 
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values should be as defined in the following table 

Duplex Mode of cell used for uplink transmission
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FDD 
0 (Note)

TDD 15KHz  

25600

TDD 30KHz
25600
TDD 60KHz

13600

TDD 120KHz

6800

Note: Regardless of whether LTE-NR coexistence is configured or not in FR1



	Ericsson
	R4-1802750
TA offset for TDD LTE-NR coexistence

Observation1: Using the same TAoffset as LTE (624 Ts ≈ 20 µs), for both cases, that is LTE-NR coexistence and NR FR1 without coexistence would mean that we either loose cell range coverage or that we over dimension the Guard Period by 7 µs. The last point means that we introduce unnecessary overhead and get less efficient spectrum usage.

Proposal 1: TAOffset for LTE-NR TDD and NR FR1 TDD coexistence shall be different. 

Proposal 2: State TAOffset of 39936 Tc for TDD in FR1 for LTE-NR coexistence, same as LTE.

Observation 2: An LS to RAN2 to request the introduction of broadcast information so that the UE can resolve which TAoffset to use, would be beneficial.

	NTT DOCOMO
	R4-1802031
Way forward on UE TA offset for FDD and TDD in NR

Apply same NTA offset value between FDD and TDD within the same frequency range

· Table 7.1.2-2 in TS38.133 is updated as below

Frequency range and band of cell used for uplink transmission 
NTA offset 
FR1 

25560 

FR2 

13763 

· Send LS to RAN1 to ask whether or not NTA offset can be the same with and without NR-LTE co-existence for FDD in FR1 

	Ericsson
	R4-1802751
Draft CR for TS 38.133: TA offset for TDD LTE-NR coexistence


Open issues:
NTA_offset values


Opt 1:

	Duplex Mode of cell used for uplink transmission
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N



	FDD 
	

	TDD 15KHz  
	

	TDD 30KHz
	

	TDD 60KHz
	

	TDD 120KHz
	

	Note: 



Opt 2:

	Frequency range and band of cell used for uplink transmission 
	NTA offset 

	FR1 
	

	FR2 
	


Discussion:

QC: we need to send LS to RAN2 in this meeting.
Ericsson, Intel, HW: this has big impact on UE, we need more time to check.

DCM: maybe same signalling mentioned by E/// on coexistence issue can also indicate the Nta_offset.


QC: we agree. The most critical thing is the signalling. The purpose of signalling can be further studied.

E: the signalling we propose is only FR1. 


DCM: better to make scenario generic.


Nokia: the point is whether this signalling also apply for FR2 or not.

Ericsson, HW, Nokia: RAN4 should first study the feasibility of two values for Nta_offset.
MTK: in Ericsson proposal no UE capability is involved, while QC’s proposal has UE capability impact.
Agreements:

3 Cell phase synchronization accuracy
Proposals from companies:

	Companies
	Proposals

	NTT DOCOMO
	R4-1802517
Cell phase synchronization accuracy for NR

Observation 1: Since most of the existing LTE eNBs would be reused for EN-DC, LTE eNBs would have maximum 1.5us timing difference in absolute value even if cell phase synchronization accuracy requirement is tightened for EN-DC.

Observation 2: Cell phase synchronization accuracy would be the same between LTE/FR1 and FR2 when both LTE (or FR1) and FR2 are installed in one NR gNB.

Observation 3: Time alignment error requirements were discussed in last BS RF session. According to agreements, this requirement for intra-band on-contiguous carrier aggregation and inter-band carrier aggregation was agreed as 3us.
Proposal 1: Considered existing LTE eNBs and time alignment error requirments, keep cell phase synchronization accuracy as 3us regardless of frequency band.

	Ericsson
	R4-1802748
Draft CR for TS 38.133: Removal of brackets from cell phase sync requirement


Open issues:
Discussion:

Agreement:
4 RLM
4.1 SSB based RLM
Proposals from companies:

	Companies
	Proposals

	Nokia
	R4-1802396
RRM requirements for link reconfiguration

Proposal 1: RAN4 to define RRM requirements for link reconfiguration, for both FR1 and FR2, and for both SSB based and CSI-RS based.

Proposal 2: UE should measure SINR for Qout and RSRP for Qin from the current beams. Requirement on evaluation period should be defined for evaluation of current beams against Qout and Qin.

Proposal 3: The hypothetical PDCCH parameters to derive Qout for RLM are re-used for link reconfiguration.

Proposal 4: Requirement on L1 indication interval should be defined at least for “beam failure” indications.

Proposal 5: UE should measure RSRP from the candidate beams. Requirement on evaluation period should be defined for the evaluations of candidate beams against the configured threshold.

Proposal 6: UE is required to monitor all configured beams in the current set and candidate set, respectively.

Proposal 7: Gap based requirements for link reconfiguration are not needed.

Proposal 8: A new section is created in 38.133 for link reconfiguration, with similar subsection structure as for RLM.

	Qualcomm
	R4-1802348
PDCCH Simulation Results for NR RLM

Proposal 1: Use DCI Format 1-1, Aggregation Level 4 for RLM in-sync.

	MediaTek
	R4-1801501
PDCCH Link Level Simulation Results

Proposal 1: Using 8CCEs and [4] dB power boosting on PDCCH data and DMRS REs for hypothetical PDCCH OOS parameters.
Proposal 2: RAN4 shall consider SINR estimation accuracy and UE implementation cost when designing PDCCH parameters.

	Intel
	R4-1803086
Simulation results for PDCCH Performance for RLM

	Qualcomm
	R4-1802160
Updated Link Level Results for SS-based RLM measurements in NR

Observation: For both bands, a span of 4-5.5 dB can be achieved for SS-based RLM measurements with NR-SSS measurements and 5 samples, in the SNR ranges reflecting the target PDCCH BLER of interest. Further averaging up to 10 samples, reduces the maximum accuracy span to 3-4 dB.

	Nokia
	R4-1802400
Initial simulation results for PDCCH performance in RLM

Observation 1: For 15kHz SCS, SNR level for 10% BLER with CCE 8 is around 

-
-8dB for AWGN, 

-
-6dB for EPA, 

-
-4.5dB for ETU. 

Observation 2: For 15kHz SCS, SNR level for 2% BLER with CCE 4, is around 

-
-3.5dB for AWGN, 

-
-0.5dB for EPA, 

-
1dB for ETU. 

Observation 3: There is around a 5dB gap between SNR level for 10% BLER with CCE 8 and that for 2% BLER with CCE 4.

Observation 4: The impact of 0.05ppm frequency error is minor.

Observation 5: The impact of difference SCS on the concerned SNR levels is in the range of 0.5-1dB.

	NTT DOCOMO
	R4-1802538
Remaining issues on Radio link monitoring based on SSB

Observation 1: SSB periodicity configured for RLM, i.e. TSSB, would correspond to SSB periodicity on serving cell for rate matching purpose signalled via ssb-periodicityServingCell specified in TS 38.331[2], and TSSB would be equal to or shorter than SMTC periodicity.
Observation 2: For FR1, when SSB timing for RLM and SMTC window timing are overlapped, UE would be able to perform RLM and intra frequency measurement simultaneously at the SSB timing. On the other hands, for FR2, UE would not be able to perform RLM and intra frequency measurement simultaneously at the SSB timing in some cases, e.g. Different Rx beams are used in RLM and intra frequency measurement.

Observation 3: At least for FR2, SMTC window timing should be considered to define requirements on evaluation periods of RLM.

Proposal 1: For FR2, evaluation periods of RLM would be expressed as following.

Evaluation period for IS = [X1] × max{[20]ms, TSSB}, (X1 ≤ 5)

Evaluation period for OOS = [X2] × max{[20]ms, TSSB}, (X2 ≤ 10)

Where, TSSB is periodicity of SSB configured for RLM.
Proposal 2: For FR1, requirements on RLM with measurement gap would be described as following.

Evaluation period for IS = max{[100]ms, ceil(P×[5]) × TSSB}

Evaluation period for OOS = max{[200]ms, ceil(P×[10]) × TSSB}

P = 1: when all RLM-RSs are not overlapped with measurement gap.

P = 1/(1 – TSSB/MGRP): when RLM-RSs are partially overlapped with measurement gap.

P = 1/X × 100: when RLM-RSs are fully overlapped with measurement gap. X is a signalled RRC parameter for gap sharing among RLM, intra frequency measurement, and inter frequency measurement.
Proposal 3: For both FR1 and FR2, when SSB timing for RLM are fully covered by measurement gap, gap sharing among RLM, intra frequency measurement, and inter frequency measurement should be considered.
Proposal 4: For FR2, when SSB timing for RLM and SMTC window timing are partially overlapped, intra frequency measurement should be prioritized rather than RLM on that overlapped SSB timing.

Proposal 5: For FR2, when SSB timing for RLM and SMTC window timing are fully overlapped, SSB timing sharing between RLM and intra frequency measurement should be considered.

	Huawei
	R4-1802643
Further discussion on SSB based RLM requirements

Proposal 1: When DRX cycle is shorter than SMTC period, the scaling factor for RLM evaluation periods in DRX is suggested as 4/3.
Proposal 2: When DRX cycle is longer than SMTC period, the scaling factor for RLM evaluation periods in DRX is suggested as 5/3.

Proposal 3: For SSB based RLM, the evaluation periods with DRX operation for FR1 can be defined as Table 1.

Table 1: Evaluation period TEvaluate_out and TEvaluate_in for FR1
Configuration

TEvaluate_out (ms) 

TEvaluate_in (ms) 

non-DRX

[10]*max(20,TSSB)

[5]*max(20, TSSB)

DRX cycle ≤ SMTC period

max(200, [14]*TSSB)

max(100, [7]*TSSB)

DRX > SMTC period

max(200, [17]*TDRX)

max(100, [9]*TDRX)

Note: TSSB is the periodicity of SSB configured for RLM. TDRX is the DRX cycle length.

Proposal 4: It is suggested that the RLM evaluation periods do not need to be scaled in case of multiple Rx beams.

	Intel
	R4-1802190
Discussion about evaluation period and indication interval for NR RLM

Proposal 1: For SSB based RLM with DRX, the evaluation period will be scaled by 1.5 for TEvaluate_out and TEvaluate_in. 

In 38.133, Table 8.1.2.2-1 will be modified as:

Table 8.1.2.2-1: Evaluation period TEvaluate_out and TEvaluate_in for FR1

Configuration

TEvaluate_out (ms)

TEvaluate_in (ms)

non-DRX

[10]*max(20,TSSB)
[5]*max(20, TSSB)

DRX

[15]*max(20,TDRX,TSSB)
[7.5]*max(20,TDRX,TSSB)
Note:
TSSB is the periodicity of SSB configured for RLM. TDRX is the DRX cycle length.

Proposal 2: If DRX on-duration and RLM-RS are not aligned, TIndication_interval is 1.5*max(10ms, TRLM-RS,M), where TRLM,M is the shortest periodicity of all configured RLM-RS resources for the monitored cell, which corresponds to TSSB specified in section 8.1.2 if the RLM-RS resource is SSB, or TCSI-RS specified in section 8.1.3 if the RLM-RS resource is CSI-RS.

	Nokia
	R4-1802398
Discussion on open issues in RLM requirements

Proposal 1: RAN4 needs to agree on the principle how to determine the second BLER pair and its PDCCH parameters. As a first step, RAN4 can discuss the targeted coverage level for VoIP service.

Proposal 2: Confirm the maximum number of RLM-RS resources as currently captured in Table 8.1.1-2.

Proposal 3: No need to refer to any signaling for actually transmitted RLM-RS.

Proposal 4: The same table for PDCCH parameters applies regardless of the SSB SCS.

Proposal 5: DCI format 1-0 is used for both Qout and Qin calculation. Power boosting can be considered to ensure Qout and Qin are at reasonable levels and there is enough gap in between.

Proposal 6: No need to define requirements for the case where a RLM-RS resource is fully overlapping with MGs. When a RLM-RS resource is partially overlapping with MGs, UE is assumed to use is assumed to perform RLM only in RLM-RS not overlapping with MGs.

Proposal 7: For FR2, evaluation period should at least be defined for the case when RLM-RS resource is not used for intra-frequency measurement. In this case, no scaling due to Rx beam sweeping is applied.

Proposal 8: RAN4 should apply the same principle for RRM and RLM regarding DRX relaxation.

Proposal 9: For CSI-RS based RLM, RAN4 should further discuss the PDCCH parameters and the requirements on evaluation period.

	Nokia
	R4-1802399
CR to section 8.1 for remaining open issues in RLM

	Intel
	R4-1802189
CR for SSB based RLM measurment period for DRX case

	Huawei
	R4-1802644
CR on TS38.133 for SSB based RLM requirements


Open issues:
1. Hypothetical PDCCH parameters
	Parameters
	Qualcomm
	MTK
	Nokia
	Agreement

	Out-of-sync
	DCI Format
	1-0
	1-0
	1-0
	

	
	Aggregation Level
	8
	8
	8
	

	
	Power boosting on PDCCH data and DMRS REs
	[0]
	[4]
	[0]
	

	In-sync
	DCI Format
	1-1
	1-0
	1-0
	

	
	Aggregation Level
	4
	4
	4
	

	
	Power boosting on PDCCH data and DMRS REs
	[0]
	[0]
	[0]
	


2. Extend evaluation periods of RLM with measurement gap for FR1

Proposal: (NTT DOCOMO, Nokia)
· Evaluation period for IS = max{[100]ms, ceil(P×[5]) × TSSB}

· Evaluation period for OOS = max{[200]ms, ceil(P×[10]) × TSSB}

· P = 1: when all RLM-RSs are not overlapped with measurement gap.

· P = 1/(1 – TSSB/MGRP): when RLM-RSs are partially overlapped with measurement gap.

· P = 1/X × 100: when RLM-RSs are fully overlapped with measurement gap. X is a signalled RRC parameter for gap sharing among RLM, intra frequency measurement, and inter frequency measurement. (NTT DOCOMO)
· Not consider the case where a RLM-RS resource is fully overlapping with MGs (Nokia)
3. Evaluation periods of RLM for FR2

Proposal: (NTT DOCOMO)
· Evaluation period for IS = [X1] × max{[20]ms, TSSB}, (X1 ≤ 5)

· Evaluation period for OOS = [X2] × max{[20]ms, TSSB}, (X2 ≤ 10)

· Prioritize intra frequency measurement rather than RLM when SSB timing for RLM and SMTC window timing are partially overlapped
· Consider the case where SSB timing for RLM and SMTC window timing are fully overlapped.
4. Scaling for misalignment between RLM SSB and DRX on-duration

Option1: (Huawei)
· Scaled by 5/3 for all DRX cycle > SMTC period


Option2: ( Intel, Nokia)
· Scaled by 1.5


Option3: 
· Scaled by 1.5 for short DRX cycle, no scaling for long DRX cycles. The boundary for short and long DRX cycle is TBD
Discussion:

On scaling issue.
MTK: the boundary for short and long DRX cycle may depend on SMTC periodicity.

Ericsson: in principle we do not need scaling.
Agreement:
5. Scaling Qin/Qout evaluation period and L1 indication interval

Intel: we need this scaling to make sure UE is using the same number.

Nokia: does Intel this can help UE power saving?

Ericsson: we do not see impact on UE power consumption.
Agreement:
RAN4 will not define RLM requirements for the scenario that RLM resource is fully overlapped with measurement gap.
4.2 CSI-RS based RLM
Proposals from companies:

	Companies
	Proposals

	Nokia
	R4-1802396
RRM requirements for link reconfiguration

Proposal 1: RAN4 to define RRM requirements for link reconfiguration, for both FR1 and FR2, and for both SSB based and CSI-RS based.

Proposal 2: UE should measure SINR for Qout and RSRP for Qin from the current beams. Requirement on evaluation period should be defined for evaluation of current beams against Qout and Qin.

Proposal 3: The hypothetical PDCCH parameters to derive Qout for RLM are re-used for link reconfiguration.

Proposal 4: Requirement on L1 indication interval should be defined at least for “beam failure” indications.

Proposal 5: UE should measure RSRP from the candidate beams. Requirement on evaluation period should be defined for the evaluations of candidate beams against the configured threshold.

Proposal 6: UE is required to monitor all configured beams in the current set and candidate set, respectively.

Proposal 7: Gap based requirements for link reconfiguration are not needed.

Proposal 8: A new section is created in 38.133 for link reconfiguration, with similar subsection structure as for RLM.

	MediaTek
	R4-1801502
Link Level Simulation Results of CSI-RS based RLM

Proposal 1: To reduce the RAN4 standardization work loading on CSI-RS based RLM, defining and then focusing on single typical CSI-RS configuration is preferred.
Proposal 2: Consider D=3 as typical RLM CSI-RS configuration.
Proposal 3: The number of CSI-RS REs per sample shall be considered when designing the evaluation period for CSI-RS based RLM, especially when the number of REs per sample is less than 127.
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Proposal 4: RAN4 shall further study the mismatch between ideal TX SINR and ideal RX SINR.


	Nokia
	R4-1802401
Simulation results for CSI-RS based RLM measurements

Observation 1: With 15kHz SCS, 24 PRB BW and D=1, +/-3dB baseband accuracy can be achieved with 5 samples at -6B and 10 samples at -9dB.

Observation 2: The impact of SCS on the measurement performance is very small.

Observation 3: With 96 PRB and D=3, the accuracy of +/-3dB can be met with 5 samples at -12dB.

It is suggested that our simulation results and observations are taken into when RAN4 defines the measurement requirements for CSI-RS based RLM. 

	Huawei
	R4-1802645
Simulation results for CSI-RS based RLM evaluation period

Observation 1: In case of density =1 and 24RBs bandwidth, by increasing measurement samples from 3 to 10, the relative measurement accuracy of CSI-RS based SINR can be improved by 1dB~1.5dB at low SINR level, however, the improvement on absolute measurement accuracy is quite limited.

Observation 2: In case of 24RBs bandwidth, the absolute measurement accuracy of CSI-RS based SINR at low SINR level can be improved by at least 2dB by increasing CSI-RS resource density from 1 to 3.

Observation 3: In case of density =3, by using 3measurement samples for filtering, the measurements accuracies of CSI-RS based SINR at low SINR level are within 4dB for both FR1 and FR2 and within 3dB for most cases.

	Huawei
	R4-1802646
Discussion on CSI-RS based RLM requiremetns

Proposal 1: For hypothetical PDCCH transmission parameters, the same requirements can be used for both SSB-based RLM and CSI-RS based RLM.

Proposal 2: The requirements on L1 evaluation periods for CSI-RS based RLM are suggested as max(200ms, 20*CSI-RS period) for out-of-sync and max(100ms, 10*CSI-RS period) for in-sync.

	ZTE
	R4-1802700
Discussion on CSI-RS based RLM

Proposal 1: CSI-RS based RLM requirements is specified. 

Proposal 2: Hypothetical PDCCH transmission parameters should be based on CORESET(s) which has QCL relationship with the configured CSI-RS. 

Proposal 3: PDCCH parameters as in Table 1 and Table 2 is used for CSI-RS based RLM requirements. 

Proposal 4: CSI-RS based RLM requirements is derived by outcome link level simulation.

	Huawei
	R4-1802647
CR on TS38.133 for CSI-RS based RLM requirements


Open issues:

1.Evaluation period of CSI-RS based RLM

Option1: (MTK)

· Consider D=3 as typical RLM CSI-RS configuration


Option2: (Huawei)

· Max(200ms, 20*CSI-RS period) for out-of-sync 

· Max(100ms, 10*CSI-RS period) for in-sync
Discussion:
MTK: CSI-RS RLM will be tested under very low SNR, D=1 is not preferred. We can focus on 24PRB with D=3.

Ericsson: our requirement is generic. This will introduce limitation on network. We agree on poor performance of 24PRB with D=1, but we shall be careful when defining requirement.
2. Hypothetical PDCCH parameters for CSI-RS based RLM

Option1: (Huawei)

· Reuse the requirements for both SSB-based RLM

Option2: (ZTE)

· Reuse the requirements for both SSB-based RLM

Table 1: CSI-RS based PDCCH transmission parameters for out-of-sync 

	Attribute
	Value for BLER pair#0
	Value for BLER pair#1

	DCI format
	TBD
	TBD

	Number of control OFDM symbols
	Same as the number of symbols of CORESET having QCL relationship with CSI-RS
	

	Aggregation level (CCE)
	[8]
	

	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	[0]dB
	

	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	[0]dB
	

	Bandwidth (MHz)
	Same as the number of PRBs of CORESET having QCL relationship with CSI-RS
	

	Sub-carrier spacing (kHz)
	Same as the SCS of CORESET having QCL relationship with CSI-RS 
	

	DMRS precoder granularity
	Same as the DMRS precoder granularity of CORESET having QCL relationship with CSI-RS
	

	REG bundle size
	Same as the REG bundle size of CORESET having QCL relationship with CSI-RS
	

	CP length
	Same as the CP length of CORESET having QCL relationship with CSI-RS
	

	Mapping from REG to CCE
	same as the mapping type of CORESET having QCL relationship with CSI-RS
	


Table 2: CSI-RS based PDCCH transmission parameters for in-sync

	Attribute
	Value for BLER pair#0
	Value for BLER pair#1

	DCI payload size
	TBD
	TBD

	Number of control OFDM symbols
	Same as the number of symbols of CORESET having QCL relationship with CSI-RS
	

	Aggregation level (CCE)
	[4]
	

	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	[0]dB
	

	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	[0]dB
	

	Bandwidth (MHz)
	Same as the number of PRBs of CORESET having QCL relationship with CSI-RS
	

	Sub-carrier spacing (kHz)
	Same as the SCS of CORESET having QCL relationship with CSI-RS 
	

	DMRS precoder granularity
	Same as the DMRS precoder granularity of CORESET having QCL relationship with CSI-RS
	

	REG bundle size
	Same as the REG bundle size of CORESET having QCL relationship with CSI-RS
	

	CP length
	Same as the CP length of CORESET having QCL relationship with CSI-RS
	

	Mapping from REG to CCE
	same as the mapping type of CORESET having QCL relationship with CSI-RS
	


Option3: (Nokia)

Table 8.1.3.1-1: PDCCH transmission parameters for out-of-sync

	Attribute
	Value for BLER pair#0
	Value for BLER pair#1

	DCI format
	1-0
	TBD

	Number of control OFDM symbols
	Same as the number of symbols of first CORESET in UE active BWP
	

	Aggregation level (CCE)
	[8]
	

	Ratio of hypothetical PDCCH RE energy to average CSI-RS RE energy
	[0]dB
	

	Ratio of hypothetical PDCCH DMRS energy to average CSI-RS RE energy
	[0]dB
	

	Bandwidth (MHz)
	Same as the number of PRBs of first CORESET in UE active BWP
	

	Sub-carrier spacing (kHz)
	Same as the SCS of of first CORESET in UE active BWP
	

	DMRS precoder granularity
	REG bundle size
	

	REG bundle size
	6
	

	CP length
	Same as the CP length of of first CORESET in UE active BWP
	

	Mapping from REG to CCE
	Distributed
	


Table 8.1.3.1-2: PDCCH transmission parameters for in-sync

	Attribute
	Value for BLER pair#0
	Value for BLER pair#1

	DCI payload size
	1-0
	TBD

	Number of control OFDM symbols
	Same as the number of symbols of of first CORESET in UE active BWP
	

	Aggregation level (CCE)
	[4]
	

	Ratio of hypothetical PDCCH RE energy to average CSI-RS RE energy
	[0]dB
	

	Ratio of hypothetical PDCCH DMRS energy to average CSI-RS RE energy
	[0]dB
	

	Bandwidth (MHz)
	Same as the number of PRBs of of first CORESET in UE active BWP
	

	Sub-carrier spacing (kHz)
	Same as the SCS of of first CORESET in UE active BWP
	

	DMRS precoder granularity
	REG bundle size
	

	REG bundle size
	6
	

	CP length
	Same as the CP length of of first CORESET in UE active BWP
	

	Mapping from REG to CCE
	Distributed
	


3. RRM requirements for link reconfiguration
Proposal: (Nokia)
· RAN4 to define RRM requirements for link reconfiguration in a new section, for both FR1 and FR2, and for both SSB based and CSI-RS based.

· UE should measure SINR for Qout and RSRP for Qin from the current beams. Requirement on evaluation period should be defined for evaluation of current beams against Qout and Qin.

· The hypothetical PDCCH parameters to derive Qout for RLM are re-used for link reconfiguration.

· Requirement on L1 indication interval should be defined at least for “beam failure” indications.

· UE should measure RSRP from the candidate beams. Requirement on evaluation period should be defined for the evaluations of candidate beams against the configured threshold.

· UE is required to monitor all configured beams in the current set and candidate set, respectively.

· Gap based requirements for link reconfiguration are not needed.

Discussion:

Agreements:

5 Interruption and related requirements
5.1 Interruption due to EN-DC
Proposals from companies:

	Companies
	Proposals

	Intel
	R4-1801835
Interruption requirements in EN-DC

Proposal 1: The allowed ratio of ACK/NACK missed during these interruption can be same as these for DC in LTE.

Proposal 2: The interruption duration for inter-band EN-DC cases can be defined as
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s given in the Table 4.2-1 in TS38.211[4].

Proposal 3: the total interruption duration for inter-band cases can be specified as:
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*slot duration+3*SMTC periodicity

where [image: image15.png]500us




is the RF warm up time and defined in the table below
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Proposal 4: Async intra-band DC should not be considered.

	Huawei
	R4-1802682
Further consideration on interruption for NR

Proposal1: The interruption caused by LTE PCell to NR PSCell at transitions between active and non-active during DRX can be defined as Table 1.
Proposal2: The interruption caused by NR PSCell to LTE SCell at transitions between active and non-active during DRX should be 1ms plus 1 subframe for synchronous case and 2ms for asynchronous case.

Proposal3: If the NR PSCell is not in the same band as any of the LTE SCells being added or released, the interruption would be 1 slot for synchronous case and 2 slots for asynchronous case. 

Proposal4: If the NR PSCell is in the same band as any of the LTE SCells being added or released, the interruption would be 5ms which counting possible LTE MBSFN subframes unavailable for analogue gain searching in synchronous case. As for asynchronous case additional 1 slot is needed.

Proposal5: the number of interruption slot allowed in SCell activation/deactivation is the same as that of SCell addition/release.

	Ericsson
	R4-1802090
Interruption requirements for NSA and SA NR

Proposal 1 : Async and generic requirements are 1 slot longer than sync requirements.

Proposal 2 : The interruptions in table 1 are adopted for aggressor and victim on different bands

Table 1 : Interruption length when aggressor and victim are on different bands
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Proposal 3: Same band interruption is 5ms with LTE aggressor and NR victim 

Proposal 4: Same band interruption with NR aggressor and NR victim needs further discussion and is not assumed to be the same value as LTE  aggressor and NR victim

The impact of proposals 3 and 4 is shown in table 2

Table 2 : Interruption length when aggressor and victim are on different bands
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NR Slot length (ms)

Interruption length Y1 slot (LTE aggressor)

Interruption length Y2 slot (NR aggressor)
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Async

Sync

Async

0
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TBD
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Proposal 5: For interruptions caused by deactivated LTE Scells, existing requirements are reused

Proposal 6a: SMTCs the UE shall use for measurements on deactivated NR SCells shall be indicated to the UE by the network when the SCell is configured.

Or

Proposal 6b : SMTCs used by the UE for measurements on deactivated NR SCells shall be indicated by the UE to the network after the SCell is configured.

Proposal 7: Same band interruption with NR aggressor and LTE victim needs further discussion

Proposal 8: interruptions are allowed with up to [1] % probability of missed ACK/NACK when the configured NR PSCell DRX cycle is less than [640ms], and [0.625]% probability of missed ACK/NACK is allowed when the configured NR PSCell DRX cycle is [640ms] or longer

Proposal 9: In the initial work on SA NR, interruptions for NR-NR CA are specified.

	Qualcomm
	R4-1803034
Interruptions on E-UTRA and NR in NSA and SA operation 


Proposal 1: For RRC reconfiguration, when adding/releasing a carrier, the following interruptions would be needed for E-UTRA victim

Cell being added/released

Interruption Duration (in sub-frames)

Sync

Async

LTE

1 inter-band

5 intra-band

2 inter-band

5 intra-band

NR(Note1)
1 inter-band

2 intra-band

2 inter-band

3 intra-band

Proposal 2: For RRC reconfiguration, when adding/releasing a carrier, the following interruptions would be needed for NR victim when LTE cell gets added

NR SCS

Interruption in slots (sync)

Interruption in slots (async)

Inter-band

Intra-band

Inter-band

Intra-band

15

1

5

2

5

30

2

10

3

10

60

4

20

5

20

120

8

40

9

40

Proposal 3: For RRC reconfiguration, when adding/releasing a carrier, the following interruptions would be needed for NR victim when NR cell gets added

NR SCS

Interruption in slots (sync)

Interruption in slots (async)

Inter-band

Intra-band

Inter-band

Intra-band

15

1

2

2

3

30

2

4

3

5

60

4

8

5

9

120

8

16

9

17

Proposal 4: For scenarios involving transitions between active and non-active states of any configured cell, the interruptions allowed on an active cell are 

1) With E-UTRA victim: 1 sub-frame for sync, 2 sub-frames for async. 

2) With NR victim

SCS (kHz)

Sync (slots)

Async (slots)

15

1

2

30

1

2

60

2

3

120

4

5

Proposal 5: When adding a NR cell that is intra-band to an existing active cell, the network needs to provide some reference signal, e.g.: aperiodic TRS, for the UE to be able to set AGC.

	Nokia
	R4-1802456
Remaining issues on interruptions in EN-DC

Proposal 1: Reuse LTE ACK/NACK condition.

Proposal 2: Calculate the number of interrupted slots when NR cell is the victim assuming 200 μs interruption duration.

Proposal 3: Define requirements for interruptions due to measurements on deactivated E-UTRA SCells for EN-DC.

	Huawei
	R4-1802684
CR on TS38.133 for interruption for EN-DC

	Ericsson
	R4-1802082
CR on TS38.133 for NSA interruption

	Nokia
	R4-1802459
CR for 38.133 on Interruptions in EN-DC

	Huawei
	R4-1802683
CR on TS36.133 for interruption for EN-DC

	Ericsson
	R4-1802085
CR on TS36.133 on interruptions for NSA EN-DC

	Nokia
	R4-1802460
CR for 36.133 on Interruptions in EN-DC


Open issues:
1. Interruption at transition between active and non-active during DRX
Table 8.2.1.2.1-1 Interruption length X at transition between active and non-active during DRX
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	NR Slot length (ms)
	Interruption length X 

	
	
	Sync
	Async

	0
	1
	
	

	1
	0.5
	
	

	2
	0.25
	
	

	3
	0.125
	
	


2. Interruption at SCell addition/Release
Table 8.2.1.2.3-1 Interruption length X1, Y1 at SCell addition/Release
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	NR Slot length (ms)
	Interruption length X1 slot
	Interruption length Y1 slot

	
	
	Sync
	Async
	Sync
	Async

	0
	1
	
	
	
	

	1
	0.5
	
	
	
	

	2
	0.25
	
	
	
	

	3
	0.125
	
	
	
	


Note: 
	When one E-UTRA SCell is added or released:

-
an interruption on PSCell:

-
of up to [X1] slot, if the PSCell is not in the same band as any of the E-UTRA SCells being added or released, or 

-
of up to [Y1] slot, if the PSCell is in the same band as any of the E-UTRA SCells being added or released;

-
an interruption on any activated SCell in SCG:  

-
of up to [X1] slot, if the activated SCell is not in the same band as any of the E-UTRA SCells being added or released, or 

-
of up to [Y1] slot, if the activated SCell is in the same band as any of the E-UTRA SCells being added or released.

When one SCell is added or released:

-
an interruption on PSCell:

-
of up to [X1] slot, if the PSCell is not in the same band as any of the SCells being added or released, or 

-
of up to [Y1] slot, if the PSCell is in the same band as any of the SCells being added or released;

-
an interruption on any activated SCell in SCG:  

-
of up to [X1] slot, if the activated SCell is not in the same band as any of the SCells being added or released, or 

-
of up to [Y1] slot, if the activated SCell is in the same band as any of the SCells being added or released.


3. Interruption at SCell activation/deactivation
Table 8.2.1.2.4-1 Interruption length X2, Y2 at SCell activation/deactivation
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	NR Slot length (ms)
	Interruption length X2 slot
	Interruption length Y2 slot

	
	
	Sync
	Async
	Sync
	Async

	0
	1
	
	
	
	

	1
	0.5
	
	
	
	

	2
	0.25
	
	
	
	

	3
	0.125
	
	
	
	


4. ACK/NACK missing rate
a) at transitions between active and non-active during DRX

Potential agreement: reuse LTE ACK/NACK condition, i.e.
Interruptions are allowed with up to [1] % probability of missed ACK/NACK when the configured NR PSCell DRX cycle is less than [640ms], and [0.625]% probability of missed ACK/NACK is allowed when the configured NR PSCell DRX cycle is [640ms] or longer
b) during measurement on SCC
Potential agreement: reuse LTE ACK/NACK condition, i.e.
PCell interruptions due to measurements on SCC when the SCell is deactivated are allowed with up to 0.5% probability of missed ACK/NACK when the configured measCycleSCell is 640 ms or longer.
Discussion:

Agreement:
5.2 SUL
Proposals from companies:

	Companies
	Proposals

	Huawei
	R4-1802614
Discussion on interruption requirements for SUL

Proposal 1: There is no interruption during the PUSCH dynamically scheduling between the UL carrier and SUL carrier.

Proposal 2: During NR UL carrier RRC reconfiguration 

-the interruption on the SUL carrier in the same cell is up to 1 slot;

-the interruption on the NR DL carrier is up to 1 slot. 

During SUL carrier RRC reconfiguration 

-the interruption on the NR UL carrier in the same cell is up to 1 slot;

-the interruption on the NR DL carrier  is up to 1 slot. 

	Nokia
	R4-1802794
Supplementary UL and UE interrupt discussion

Proposal 1: RAN4 to clarify on which serving cells interrupts occur.

Proposal 2: RAN4 need to clarify when an interrupt would occur.

Observation 1: An interrupt is caused at least on all serving cells within the FR of the reconfigured supplementary UL.

Observation 2: An interrupt related to reconfiguration of supplementary UL happen during the RRC reconfiguration procedure.

	Huawei
	R4-1802615
CR for interruption requirements for SUL

	Nokia
	R4-1802795
Draft CR for 38.133 introducing interruptions at Supplementary UL reconfigurations


Open issues:

Discussion:

Agreements:

5.3 Others
Proposals from companies:

	Companies
	Proposals

	Ericsson
	R4-1802094
SA interruptions for NR carrier aggregation

	Nokia
	R4-1802457
Network-indicated measurements on deactivated NR Scells

Proposal 1: Network indicates to the UE which SMTC on a given deactivated SCell the UE shall use for SSB-based measurements for NR SCells.

Proposal 2: The network shall signal the measurement instance indication to an UE which has indicated a need for interruptions, when the UE is configured with an NR SCell.

Proposal 3: The UE is only allowed an interruption immediately before and immediately after the SMTC indicated for measurement.

Proposal 4: Derive the length of the interruption before and after measurement on deactivated NR SCell assuming 200 µs RF pulling time. 

Observation 1: By instructing the UE when to measure a given SCell and on which SMTC, the time domain uncertainty will disappear as the network always knows when the UE is measuring, and when it is not able to receive or transmit. Hence, the network can avoid scheduling the UE at these time instances.

Observation 2: The UE is allowed to measure also in other SMTC occasions on deactivated NR carriers if it does not cause interruptions.

Proposal 5: LS is sent to inform RAN2 about the proposed solution.
Proposal 6: Introduce the network-indicated measurement solution proposed in this contribution to 38.133 and 36.133.

	Nokia
	R4-1802458
LS to RAN2 on Network-indicated measurements on deactivated NR Scells


Open issues:

Discussion:

Agreements:

6 PSCell addition/release/change and SCell (de)activation
6.1 PSCell addition/release/change
Proposals from companies:

	Companies
	Proposals

	CATT
	R4-1801435
Discussion on PSCell addtion and release requirement

Observation 1: If TRS configured by gNB, UE can utilize TRS burst for AGC adjustment and time/frequency tracking when SS block is not present.

Proposal 1: The PSCell activation delay can be:

Tactivation_time
SCell unknown

SCell known

FR1

 [1+X]*SMTC_period + [Y]*TRS_period

[X]*SMTC_period + [Y]*TRS_period

FR2

Note 1: The exact values of X and Y depends on the configured SMTC period and TRS period.

Note 2: The sum of X and Y shall be [5].

Note 3: When TRS is not configured by gNB, Y can be zero.



	Ericsson
	R4-1802436
On NR PSCell addition delay

Proposal 1: PSCell addition time for blind activation is specified to Tactivation = 7 SMTC + 1 subframe, comprising 3 SMTCs for initial gain setting, 2 SMTC for confirmation and timing correction to the SCell, and 1 SMTC for fine-tuning of gain, timing, and frequency and 1 SMTC for CSI measurement.

Proposal 2: PSCell addition time for regular addition, where the cell has been measured with a measurement cycle exceeding [160] ms, is specified to Tactivation = 2 SMTC + 1 subframe, comprising 1 SMTC for fine-tuning of gain, timing and frequency offset, and 1 SMTC for CSI measurements.

Proposal 3: PSCell addition time for regular addition, where the cell has been measured with a measurement cycle of up to and including [160]ms, is specified to Tactivation = 1 SMTC + 1 subframe, which is used for CSI measurement directly.

	Huawei
	R4-1802685
Further discussion on PSCell addition and release

Observation 1: TSFN_acquisition is already covered by Tactivation_time.
Proposal 1: for SNR = -3 dB, Tactivation_time in PSCell addition is 150us + 4 SMTC for known cell and 150us + 5 SMTC for unknown cell.
Proposal 2: definition of known PSCell shall be updated to make sure UE has the full timing information for the PSCell being added.
Proposal 3: remove TSFN_acquisition in the PSCell addition delay equation.
Proposal 4: TPCell_ DU is not needed anymore in NR PSCell addition delay.
Proposal 5: PSCell addition delay requirements can be defined as:
Tconfig_PSCell = TRRC_delay + Tactivation_time + TPSCell_ DU
Where:

TRRC_delay: it is the RRC procedure delay as defined in TS36.133.

Tactivation_time: it is the PSCell activation delay, which is 150us + 4 SMTC for a known PSCell and 150us + 5 SMTC for an unknown PSCell
TPSCell_ DU is the delay uncertainty in acquiring the first available PRACH occasion in the PSCell. TPSCell_ DU is up to [TBD].

	CATT
	R4-1801436
CR on NR PSCell addition and release delay

	Huawei
	R4-1802686
CR on TS36.133 for PSCell addtion and release

	Ericsson
	R4-1802437
CR 36.133 NR PSCell addition delay


Open issues:
Discussion:

Agreement:
 TPCell_ DU is not needed anymore in NR PSCell addition delay.
 TSFN_acquisition in the PSCell addition delay equation is not needed, since it has already been covered by Tactivation.
6.2 SCell activation/de-activation
Proposals from companies:

	Companies
	Proposals

	Intel
	R4-1801833
Discussion on NR Scell activation delay requirements

Observation 1: The duration for RF chain warm-up mainly relies on the time for RF LO tuning/re-tuning.

Observation 2: The time of RF warming up when NR SCell activation can be less than 0.5ms for both FR1 and FR2.

Observation 3: If the target cell is known, PSS/SSS detection can be skipped.

Observation 4: When Tx and Rx beamforming is assumed for SSB detection, SSB measurement and SSB index detection should be considered for both known and unknown cell. The related measurement delay should depend on the number of Rx beam used by UE. 

Observation 5: Given the SSB detection, measurement and index detection can be successfully done on the first attempt. 

Proposal 1: When the target cell is known, X1=[2] and [N+2] for FR1 and FR2, respectively. When the target cell is unknown, X2=[N+2] and [2N+2] for FR1 and FR2, respectively.

Proposal 2: The delay for AGC/AFC based on SSS and PBCH in a SSB can be defined as [2] SMTC periodicities.  

Proposal 3:  The SCell activation time requirements of NR can be:

Tactivation_time
SCell unknown

SCell known

FR1

0.5ms + [N+2+2]*SMTC_period

0.5ms+ [2+2]*SMTC_period

FR2

0.5ms + [2N+2+2] *SMTC_period 

0.5ms + [N+2+2] *SMTC_period



	CATT
	R4-1801437
Discussion on NR Scell activation and deactivation requirements

Proposal 1: The SCell activation delay can be:

Tactivation_time
SCell unknown

SCell known

FR1

 [1+X]*SMTC_period + [Y]*TRS_period

[X]*SMTC_period + [Y]*TRS_period

FR2

Note 1: The exact values of X and Y depends on the configured SMTC period and TRS period.

Note 2: The sum of X and Y shall be [5].

Note 3: When TRS is not configured by gNB, Y can be zero.



	Huawei
	R4-1802687
Further discussion on Scell activation and deactivation delay

Proposal 1: THARQ = k1, which is defined in TS38.331 as dl-data-to-UL-ACK.
Proposal 2: definition of known SCell shall be updated to make sure UE has the full timing information for the SCell being activated.
Proposal 3: for SNR = -3 dB, SCell activation delay is 500us + 4 SMTC for known cell and 500us + 5 SMTC for unknown cell.
Proposal 4: in FR2, longer SCell activation delay can be expected.
Proposal 5: SCell deactivation shall be finished within the allowed interruption window.

	Qualcomm
	R4-1803037
NR SCell Activation Timeline

Proposal 1: The activation time, which includes MAC-CE message decode time, SW overhead and RF activation, is 3ms independent of SCS.

Proposal 2: The UE can take interruptions on active carriers between the time it provides HARQ feedback to network and before the UE is ready to receive on the to be activated SCell. 

Proposal 3:   To report back CQI, the UE requires 

· 1 SSB for AGC settling, 1 SSB for to acquire timing/PBCH decode and 1 slot CSI-RS for an unknown cell.

· 1 SSB for AGC settling, 1 slot CSI-RS for known cell. 

Proposal 4: Upon receiving SCG SCell activation command in slot n, the UE shall be capable to transmit valid CSI report and apply actions related to the activation command for the SCell being activated no later than 

· n+ (K1+1) slots + 3ms + TFirstSSB +1 SMTC + TCQI, for unknown cell/blind activation

· n+ (K1+1) slots + 3ms + + TFirstSSB +3ms+TCQI, for a known cell

Proposal 5: If the network provides aperiodic TRS, then upon receiving SCG SCell activation command in slot n, the UE shall be capable to transmit valid CSI report and apply actions related to the activation command for the SCell being activated no later than 

· n+ (K1+1) slots + 3ms + TFirstSSB + 3ms + TCQI, for unknown cell/blind activation

· n+ (K1+1) slots + 3ms + TCQI, for a known cell

	Ericsson
	R4-1802433
On SCell activation

Observation 1: In case of blind SCell addition or blind SCell activation, i.e. blind SCell addition followed by activation before the UE has detected the SCell, the UE anyway has a good idea of where, timing-wise, to find the SCell. In case of regular SCell addition or SCell activation, the UE already knows the timing of the SCell.

Observation 2: Initial gain setting comprises up to 3 series of RSSI measurements over time intervals where it is known that signals will be present.

Observation 3: At blind SCell addition or blind SCell activation, the UE needs to perform an initial gain search, comprising three measurement occasions, and where depending on numerology, each occasion may require measurements over a full SSB  

Observation 4: Once the UE has detected the SCell, the UE does not have to go through initial gain search again. Instead, gain control is based on maintaining a good gain state using AGC.

Observation 5: There is no need to detect PSS at SCell addition or SCell activation. Instead the UE can use knowledge of the SCell and confirm the presence of the cell using known and locally unique signals, e.g. SSS or DMRS, and determine timing corrections based on these signals.

Observation 6: The base station does not know the UE-specific bias in the CSI reporting when the initial CSI report upon SCell activation is received. It takes OLLA to determine this bias. Hence a slight degradation of the initially reported CSI will not have system impact.

Observation 7: Provided that there are no significant errors in gain, timing and/or frequency tuning, and the SCell has been measured recently, CSI can be measured at the same time as determining gain, timing and frequency corrections.

Based on the analysis, we put forward the following proposals.

Proposal 1: SCell activation time requirement is differentiated for the following cases:

· Blind activation (unknown cell)

· Regular activation (known cell) where measurement cycle of deactivated SCell exceeds [160]ms

· Regular activation (known cell) where measurement cycle of deactivated SCell is equal to or less than [160]ms

Proposal 2: SCell activation time for blind activation is specified to Tactivation = 6 SMTC + 1 subframe, comprising 3 SMTCs for initial gain setting, 1 SMTC for confirmation and timing correction to the SCell, and 1 SMTC for fine-tuning of gain, timing, and frequency and 1 SMTC for CSI measurement.

Proposal 3: SCell activation time for regular activation, where deactivated SCell has been measured with a measurement cycle exceeding [160] ms, is specified to Tactivation = 2 SMTC + 1 subframe, comprising 1 SMTC for fine-tuning of gain, timing and frequency offset, and 1 SMTC for CSI measurements.

Proposal 4: SCell activation time for regular activation, where deactivated SCell has been measured with a measurement cycle of up to and including [160]ms, is specified to Tactivation = 1 SMTC + 1 subframe, which is used for CSI measurement directly.

	Qualcomm
	R4-1803073
Reference signal for faster Scell activation, BWP switch

	CATT
	R4-1801438
CR for NR Scell activation and deactivation delay requirement

	Huawei
	R4-1802688
CR on TS38.133 for Scell activation and deactivation delay

	Ericsson
	R4-1802434
CR 38.133 SCell activation time

	Ericsson
	R4-1802435
LS on Serving Cell information at SCell addition


Open issues:

Discussion:

CATT: first we need to discuss the definition of known and unknown cell. SCell activation can also be done based on CSI-RS.
In SSB based SCell activation requirements, SCell in FR1 is known if it has been meeting the following conditions:

-
[During the period equal to max([5] measCycleSCell,  [5] DRX cycles) for FR1 before the reception of the SCell activation command:
-
the UE has sent a valid measurement report, and

-    the SCell being activated is indicated as a synchrouns cell, and
-
the SCell being activated remains detectable according to the cell identification conditions specified in section TBD,]

-
SCell being activated also remains detectable during the SCell activation delay according to the cell identification conditions specified in section [TBD].
1. PSS/SSS detection + MIB reading
2. MIB reading

3. no time needed for PSS/SSS and MIB
Agreements:

Activation delay requirement will be different for case whether UE has to decode PBCH.
6.3 SUL
Proposals from companies:

	Companies
	Proposals

	Huawei
	R4-1802616
Further discussion on uplink carrier RRC configuration delay

Observation 1: The functionality of uplink carrier configuration is essential.

Observation 2: RRC configuration for a cell which has two uplink inter-band carriers shall be verified.

Observation 3: The correct UE behaviour during the uplink carrier RRC configuration shall be guaranteed.

Proposal 1: Both RRM requirements of the uplink carrier RRC configuration including delay and interruption shall be specified.

Proposal 2: The missing part of Uplink carrier RRC configuration delay (i.e., NR UL configuration/deconfiguration) shall be defined.

Proposal 3: The NR UL carrier reconfiguration delay requirements shall be specified as below:

TUL_carrier_config = RRC processing delay +TUL_grant
Where:

TUL_grant is the uncertain time required to acquire and process uplink grant.

The interruption at UL carrier reconfiguration specified in section 8.2.1.2.6 is allowed only during the RRC reconfiguration procedure.

	Huawei
	R4-1802617
CR for SUL activation and deactivation delay


Open issues:

Discussion:

Agreements:

6.4 Response LS on clarification in MAC
Proposals from companies:

	Companies
	Proposals

	Huawei
	R4-1802689
Discussion on RAN2 LS on clarifications in MAC

Proposal 1: RAN4 confirms that TS 38.133 will contain the delay for activation and deactivation of secondary cells.
Proposal 2: interruption due to SCell activation/deactivation shall not be allowed before slot n+k1, where n is the slot when MAC PDUis received and k1 is dl-data-to-UL-ACK as defined in TS38.331.
Proposal 3: RAN4 confirms that HARQ feedback for the MAC PDU containing SCell Activation/Deactivation MAC CE shall not be impacted by PCell, PSCell, and PUCCH SCell interruptions due to SCell activation/deactivation.

	Huawei
	R4-1802690
Reply LS on clarification in MAC

	Ericsson
	R4-1802093
Reply LS on Clarifications in MAC

	CATT
	R4-1801434
Response LS on clarifications in MAC


Open issues:

Discussion:

Agreements:
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