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Topic 1: Terminology in NR-U requirements in 36.133 and 38.133
1. How to refer to NR-U?

2. How to refer to a specific scenario?
3. Do we need LS?
Two options:

· Option 1 (R4-1909569, R4-1909570 Ericsson): 

· Requirements for measurements under the NR-U work item are referred to as “Requirements for measurements based on DRS”

· (Initial proposal) Requirements for UE Uplink transmission under the NR-U work item are referred to as “Requirements for transmission where LBT operation is configured”

· Option 2 (R4-1909222 Nokia, R4-1909024 Huawei): NR in unlicensed band (abbreviation: NR-U).

· Proposal (R4-1909222): Send a LS to RAN1 to open the discussions on this matter.

Agreements from main meeting: -
Documents marked to return to:
	R4-1909987
	Way forward on RRM specifications for NR-U
	Ericsson


Possible WF:

Agree on:
· Option 3: 

a. for DL LBT use “[a cell on a] carrier frequency with CCA”, “measurements [of a cell] on a carrier frequency with CCA”

b. for UL LBT use “UE performing CCA”, “transmission on a carrier frequency with CCA”.

Agree on the structure first and see whether there is a need to use short names for scenarios.
No need in the LS if above is agreeable, otherwise send an LS
Discussion:
Nokia: why to not just use NR-U?
Ericsson: we have concerns, we want to have some future-proof terminology and not the commercial term and not limiting to unlicensed bands only.
Nokia: we prefer to further discuss the scenario names rather than using Scenario A, Scenario B, etc.
Ericsson: on LS: since we have some agreements, maybe, there is no need to send LS; scenario names discussion is more RAN4-internal.
Agreements:
Agreement:

a. for DL LBT use “[a cell on a] carrier frequency with CCA”, “measurements [of a cell] on a carrier frequency with CCA”

b. for UL LBT use “UE performing CCA”, “transmission on a carrier frequency with CCA”.
Agreement:

Short names for scenarios are to be further discussed in the next meeting.
Agreement:

Do not send LS
Topic 2: Work split for CRs
Agreement from main meeting: -
Documents marked to return to:
	R4-1909025
	Way forward on handling CRs for NR-U RRM specification
	Huawei, HiSilicon


Possible WF:
Continue the discussion on specification structure in RAN4#92-Bis.
Discussion:

Ericsson: what is the intention? Maybe, we could come back in the next meeting?
Huawei: Ok

Qualcomm: do we need to bring CRs in the next meeting?

Ericsson: procedure-wise you can bring CRs, but perhaps it’s better to have more stable agreements first. Maybe, we could start in November.
Agreements:
Continue the discussion on the work split for CRs in RAN4#92-Bis.
A recommendation: CRs can be brought from RAN4#93.
Topic 3: Inclusion of SI reading in cell reselection requirements (R4-1908241)
· Proposal: The requirement for cell reselection NR-U RRC_IDLE in TS38.133 shall be revisited or clarify the quote to include SIB reading.

Agreement from main meeting: -
Documents marked to return to: -
Possible WF:

No new requirements in RAN4 for SI reading related to PLMN verification, unless the procedure is agreed in RAN2.
Discussion:

Intel: we did not propose new requirements, we just wanted a clarification.
Ericsson: there should be a procedure in RAN2 which requires the UE to do this.
Agreements:

Postpone the discussion until/if the procedure is agreed in RAN2.
Topic 4: Cell reselection

· Possible agreement 1: NR-U standalone cell re-selection requirements to the target intra- and inter-frequency NR-U cell are as defined below.
	DRX cycle length [s]
	Tdetect,NR_Intra [s] {number of DRX cycles}
	Tmeasure,NR_Intra [s] {number of DRX cycles}
	Tevaluate,NR_Intra
[s] {number of DRX cycles}

	
	
	
	

	0.32
	 0.32x(36+Md)xM2 {(36+Md)xN2}
	0.32x(4+Mm) xM2

{(4+Mm)xM2}
	0.32x(16+Me) x M2

{(16+Me)xM2}

	0.64
	 0.64x(28+Md)  

{28+Md}
	0.64x(2+Mm) 
{2+Mm}
	0.64x(8+Me) 

{8+Me}

	1.28
	 1.28x(25+Md)

{25+Md}
	1.28x(1+Mm)
{1+Mm }
	1.28x(5+Me) 

{5+Me}

	2.56
	2.56x(23+Md)

{23+Md}
	2.56x(1+Mm)
{1+Mm }
	2.56x(3+Me) 

{3+Me}

	NOTE: Md, Mm, and Me are the numbers of missed DRS occasions due to DL LBT during the corresponding periods. The maximum values of Md, Mm and Me are TBD.


· Possible agreement 2: The UE shall restart the measurements if it cannot fulfil the conditions on maximum number of DRS occasions not available during the measurement time.

· Possible agreement 3: The UE shall filter the measurement (e.g. SS-RSRP/SS-RSRQ) using at least 2 measurements which are separated in time by at least DRX/2 but not separated in time by more than Mn.

· Possible agreement 4: FFS whether measurements in RRC_IDLE on non-NR-U inter-frequency and inter-RAT LTE shall follow the existing requirements for UE camping on an NR-U cell.

Agreement from main meeting: -
Documents marked to return to: -
Possible WF1: NR-U standalone cell re-selection requirements to the target intra- and inter-frequency NR-U cell are as defined below.
	DRX cycle length [s]
	Tdetect,NR_Intra [s] {number of DRX cycles}
	Tmeasure,NR_Intra [s] {number of DRX cycles}
	Tevaluate,NR_Intra
[s] {number of DRX cycles}

	
	
	
	

	0.32
	 0.32x(36+Md)xM2 {(36+Md)xM2}
	0.32x(4+Mm) xM2

{(4+Mm)xM2}
	0.32x(16+Me) x M2

{(16+Me)xM2}

	0.64
	 0.64x(28+Md)  

{28+Md}
	0.64x(2+Mm) 
{2+Mm}
	0.64x(8+Me) 

{8+Me}

	1.28
	 1.28x(25+Md)

{25+Md}
	1.28x(1+Mm)
{1+Mm}
	1.28x(5+Me) 

{5+Me}

	2.56
	2.56x(23+Md)

{23+Md}
	2.56x(1+Mm)
{1+Mm}
	2.56x(3+Me) 

{3+Me}


Possible WF2:

Maximum values of Md, Mm, and Me are TBD. 

Possible WF3:
Clarify UE behavior that the UE shall restart the measurements if it cannot fulfil the conditions on the maximum limits for Md, Mm, Me.

Possible WF3:

The UE shall filter the measurement (e.g. SS-RSRP/SS-RSRQ) using at least 2 measurements which are separated in time by at least DRX/2 but not separated in time by more than Mn. Mn is TBD. Mn is the number of DRX cycles missed due to DL LBT.
Discussion:

MediaTek: How does the UE know? Does the UE know whether DRS is missed or not?
Ericsson: we reuse the same approach as in LTE LAA.

Intel: we need to clarify UE behavior, to differentiate between fading and LBT failure

Ericsson: how is it different from LAA?

Intel: that is also my question

Ericsson: can we base currently the agreement on the assumption that the UE can do this?

Intel: UE behavior needs to be clear
Qualcomm: we have side conditions, the requirements are based on a number of samples; the requirements do not apply if the side conditions are not met; you are bringing a scenario which is beyond requirements
Ericsson: UE must make the determination; if the UE has to exclude the samples where LBT failure occurs; agree with Qualcomm.
Qualcomm: same thing happens in the licensed case too, we have side conditions
Qualcomm: can the table mention that Md is the number of cycles where the side conditions are not met

Ericsson: this would limit the scenarios and implementations

Intel: we would like to add a note “UE behavior is FFS”

Ericsson: is it the definition of Md etc. that is unclear?

MediaTek: what about beam-level measurements? e.g. SSB positioning has some uncertainty, how to account for this?

Qualcomm: how is this different from the licensed case?

MediaTek: (floating) SSB positioning uncertainty creates uncertainty in the measurement and possibly filtering issues.

Qualcomm: why do you need to filter with SMTC?

MediaTek: across SMTC, not within SMTC

Samsung: what is the UE behavior if the limit is exceeded?

Ericsson: UE can restart the measurements if the limits are exceeded

Intel: what is the UE cannot accurately count?

Ericsson: we need to ensure that UE has a reasonable estimation procedure for IDLE

OPPO: RAN1 discusses solutions to indicate failure of LBT symbols

Nokia: isn’t this for connected mode?

Ericsson: this is IDLE and also this does not help neighbor cell measurements
Qualcomm: what are the concerns with potential agreement #4?
Qualcomm: Will we have one Mn for all DRX cycles?

Ericsson: agree, good point

MediaTek: is the UE mandated to check all DMTC occasions?

Ericsson: UE typically measures during ON duration.

Huawei: Does Mn depend on DMTC configuration?

Agreements:
Agreement:

NR-U standalone cell re-selection requirements to the target intra- and inter-frequency NR-U cell are as defined below.
	DRX cycle length [s]
	Tdetect,NR_Intra , Tdetect,NR_Inter [s] 
{number of DRX cycles}
	Tmeasure,NR_Intra, Tmeasure,NR_Inter [s] 
{number of DRX cycles}
	Tevaluate,NR_Intra, Tevaluate,NR_Intra [s] 
{number of DRX cycles}

	
	
	
	

	0.32
	 0.32x([36]+Md)xM2 {([36]+Md)xM2}
	0.32x([4]+Mm) xM2

{([4]+Mm)xM2}
	0.32x([16]+Me) x M2

{([16]+Me)xM2}

	0.64
	 0.64x([28]+Md)  

{[28]+Md}
	0.64x([2]+Mm) 
{[2]+Mm}
	0.64x([8]+Me) 

{[8]+Me}

	1.28
	 1.28x([25]+Md)

{[25]+Md}
	1.28x([1]+Mm)
{[1]+Mm}
	1.28x([5]+Me) 

{[5]+Me}

	2.56
	2.56x([23]+Md)

{[23]+Md}
	2.56x([1]+Mm)
{[1]+Mm}
	2.56x([3]+Me) 

{[3]+Me}


Md, Mm, Me are the number of DMTC occasions not available at the UE during the corresponding time periods.

Note: put numbers in brackets.
Agreement:

Maximum values of Md, Mm, and Me are TBD. 

UE behavior: restart the measurements if the limits are exceeded
Agreement:
Measurement requirements in RRC_IDLE on non-NR-U inter-frequency and inter-RAT LTE shall follow the existing requirements for UE camping on an NR-U cell. The impact of DL LBT in the serving cell on cell reselection procedure is FFS.

Agreement:
The UE shall filter the measurement (e.g. SS-RSRP/SS-RSRQ) using at least 2 measurements which are separated in time by at least DRX/2 but not separated in time by more than Mn. Mn is number of DRX cycles not available at the UE. FFS whether Mn depends on DRX cycle length.
Topic 5: Serving Cell Evaluation
· Possible agreement 3: UE shall initiate measurements on neighbour cells indicated by the serving cell if it is unable to measure on the serving cell for at least M number of DRX cycles due to LBT failure, where the value of M is TBD. 
· Possible agreement 4: UE shall initiate the measurements on neighbour cells of any intra-frequency or inter-frequency if it is unable to measure on serving cell during at least M number of DRX cycles due to LBT failure regardless of any condition of SnonIntraSearchP and SnonIntraSearchQ.
Agreement from main meeting:
Agreement: The NR-U standalone UE shall measure and evaluate the cell selection criterion S for the serving cell at least once every (1+Ms)*M1 DRX cycles in Nserv consecutive DRX, where 

· M1 value
· M1=2 if DMTC periodicity (TDMTC) > TBD and DRX cycle ≤ 0.64 second

· Otherwise M1=1.

· Nserv is as defined below

	DRX cycle length [s]
	Nserv [number of DRX cycles]

	0.32
	M1*4 + M1*Ms

	0.64
	M1*4 + M1*Ms

	1.28
	2 + Ms

	2.56
	2 + Ms


· Maximum value of Ms is TBD.
Agreement: The UE shall restart the measurements used for serving cell evaluation if it cannot fulfil the conditions on the maximum value of Ms.

· FFS how to determine the maximum value of Ms

· The UE behavior needs be clarified
· Tentative agreement: UE shall initaite measurements on carriers indicated by the serving cell if it is unable to measure on the serving cell for at least M number of DRX cycles, where the value of M is TBD.
Documents marked to return to: -
Possible WF1: 
UE shall initiate measurements on neighbor cells on carriers indicated by the serving cell if it is unable to measure on the serving cell for at least Mx number of DRX cycles, where the value of Mx is TBD.
Possible WF2:

UE shall initiate the measurements on neighbour cells of any intra-frequency or inter-frequency if it is unable to measure on serving cell during at least Mz number of DRX cycles due to LBT failure regardless of any condition of SnonIntraSearchP and SnonIntraSearchQ. Mz is TBD.
Discussion:

Qualcomm: what is meant with potential agreement #3?
Ericsson: to ensure consistent UE behavior in presence of LBT. In the specification we can capture in a more compact way
Huawei: is the number Ms consecutive or total?

Ericsson: it is consecutive

Huawei: what is the difference between proposals #3 and #4, do they need to be consecutive?

Ericsson: they have to be consecutive; the difference is in how UE is configured

Agreements:

Agreement:

UE shall initiate measurements on neighbour cells indicated by the serving cell if it is unable to measure on the serving cell for at least Ms consecutive number of DRX cycles not available at the UE, where the value of Ms is TBD.
UE shall initiate the measurements on neighbour cells of any intra-frequency or inter-frequency if it is unable to measure on serving cell during at least consecutive Mq number of DRX cycles not available at the UE, regardless of any condition of SnonIntraSearchP and SnonIntraSearchQ.
Topic 6: SI reading in HO requirements (R4-1908242)
· Proposal 1: In NR-U, UE shall obtain the addition system information of the neighbor cells to avoid the ambiguity of the correct target cells during the HO decision and request.

· Proposal 3: For blind HO, Tsearch shall include SIB reading.

Agreement from main meeting: -

Documents marked to return to: -

Possible WF:

No need to extend HO requirements due to PLMN verification, unless the procedure is agreed in RAN2.
Discussion:

Ad hoc chair: can we have the same agreement here as for SI in cell reselection?
Agreements:

Postpone the discussion until/if the procedure is agreed in RAN2.
Topic 7: RRC Re-establishment
· Possible agreement 2: [image: image2.png]Tidentify. intraNR



 is as follows (K1 is the number of missed DMTC occasions due to DL LBT):
	Serving cell SSB Ês/Iot (dB)
	Frequency range (FR) of target NR cell
	Tidentify_intra_NR [ms]

	
	
	Known NR cell
	Unknown NR cell

	≥ [-8]
	FR1
	MAX (200 ms, ([5]+K1) xTDMTC)
	MAX (800 ms, ([10]+K1) x TDMTC)

	< [-8]
	FR1
	N/A
	(800+20*K1)Note1

	Note 1:
The UE is not required to successfully identify a cell on any NR frequency layer when TDMTC > 20 ms and serving cell SSB Ês/Iot < [-8] dB.


· Possible agreement 3: [image: image4.png]


is as follows (K2 is the number of missed DMTC occasions due to DL LBT):
	Serving cell SSB Ês/Iot (dB)
	Frequency range (FR) of target NR cell
	Tidentify_inter_NR, i [ms]

	
	
	Known NR cell
	Unknown NR cell

	≥ [-8]
	FR1
	MAX (200 ms, ([6]+K2,i)xTDMTC, i)
	MAX (800 ms, ([13]+K2,i) x TDMTC, i)

	< [-8]
	FR1
	N/A
	(800 + TBD*K2,i)Note1

	Note 1:
The UE is not required to successfully identify a cell on any NR frequency layer when TDMTC,i > 20 ms and serving cell SSB Ês/Iot < [-8] dB.


Agreement from main meeting:
Agreement: For the cases NR-U(NR-U and NR(NR-U, extend in RRC re-establishment requirements:

· [image: image6.png]Tidentify. intra NR



 and [image: image8.png]Tidentify inter NR,i



 to account for DL LBT 

· [image: image10.png]


 to account for DL LBT, and 

· [image: image12.png]ToracH



 to account for UL LBT.

Tentative agreement: [image: image14.png]Tidentify intraNR



 is as follows (K1 is the number of missed DMTC occasions due to DL LBT):
	Serving cell SSB Ês/Iot (dB)
	Frequency range (FR) of target NR cell
	Tidentify_intra_NR [ms]

	
	
	Known NR cell
	Unknown NR cell

	≥ [-8]
	FR1
	MAX (200 ms, ([5]+K1) xTDMTC)
	MAX (800 ms, ([10]+K1) x TDMTC)

	< [-8]
	FR1
	N/A
	(800+TBD*K1)Note1

	Note 1:
The UE is not required to successfully identify a cell on any NR frequency layer when TDMTC > 20 ms and serving cell SSB Ês/Iot < [-8] dB.


Tentative: [image: image16.png]Tigentiry inter NR.i



is as follows (K2 is the number of missed DMTC occasions due to DL LBT):
	Serving cell SSB Ês/Iot (dB)
	Frequency range (FR) of target NR cell
	Tidentify_inter_NR, i [ms]

	
	
	Known NR cell
	Unknown NR cell

	≥ [-8]
	FR1
	MAX (200 ms, ([6]+K2,i)xTDMTC, i)
	MAX (800 ms, ([13]+K2,i) x TDMTC, i)

	< [-8]
	FR1
	N/A
	(800 + TBD*K2,i)Note1

	Note 1:
The UE is not required to successfully identify a cell on any NR frequency layer when TDMTC,i > 20 ms and serving cell SSB Ês/Iot < [-8] dB.


Agreement: TPRACH for NR-U is defined by scaling Rel-15 TPRACH by (1+K3), K3 is the number of PRACH occasions that are unavailable for PRACH transmission due to LBT failure.
Agreement: Existing requirements for RRC Re-establishment apply for the case NR-U (NR.
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Possible WF1:

[image: image18.png]Tidentify intraNR



 is as follows (K1 is the number of missed DMTC occasions due to DL LBT):
	Serving cell SSB Ês/Iot (dB)
	Frequency range (FR) of target NR cell
	Tidentify_intra_NR [ms]

	
	
	Known NR cell
	Unknown NR cell

	≥ [-8]
	FR1
	MAX (200 ms, ([5]+K1) xTDMTC)
	MAX (800 ms, ([10]+K1) x TDMTC)

	< [-8]
	FR1
	N/A
	(800+TBD*K1)Note1

	Note 1:
The UE is not required to successfully identify a cell on any NR frequency layer when TDMTC > 20 ms and serving cell SSB Ês/Iot < [-8] dB.


Possible WF2:

Maximum value of K1 is TBD.
Possible WF3:

[image: image20.png]Tigentiry inter NR.i



is as follows (K2,i is the number of missed DMTC occasions due to DL LBT):
	Serving cell SSB Ês/Iot (dB)
	Frequency range (FR) of target NR cell
	Tidentify_inter_NR, i [ms]

	
	
	Known NR cell
	Unknown NR cell

	≥ [-8]
	FR1
	MAX (200 ms, ([6]+K2,i)xTDMTC, i)
	MAX (800 ms, ([13]+K2,i) x TDMTC, i)

	< [-8]
	FR1
	N/A
	(800 + TBD*K2,i)Note1

	Note 1:
The UE is not required to successfully identify a cell on any NR frequency layer when TDMTC,i > 20 ms and serving cell SSB Ês/Iot < [-8] dB.


Possible WF4:

Maximum value of K2,i is TBD.
Discussion:

MediaTek: is the requirement per carrier or cell? What if the UE tries multiples cells?
Ericsson: per target cell

MediaTek: Is this requirement on how long the UE will stay on a frequency? If so, it’s not directly related to the number of missed DMTCs.
Ericsson: you talk about different implementations

Ericsson: it’s not possible to exactly define the time for how long the UE would stay on a carrier. We will define a maximum value for K1.
Agreements:
Agreement:
Tidentify_intra_NR is as follows:
	Serving cell SSB Ês/Iot (dB)
	Frequency range (FR) of target NR cell
	Tidentify_intra_NR [ms]

	
	
	Known NR cell
	Unknown NR cell

	≥ [-8]
	FR1
	MAX (200 ms, ([5]+K1) xTDMTC)
	MAX (800 ms, ([10]+K1) x TDMTC)

	< [-8]
	FR1
	N/A
	(800+TBD*K1)Note1

	Note 1:
The UE is not required to successfully identify a cell on any NR frequency layer when TDMTC > TBD ms and serving cell SSB Ês/Iot < [-8] dB.


Maximum allowed value of K1 is TBD. K1 is the number of DMTC cycles not available at the UE.
NOTE: The requirement above is per target cell.
Agreement:
Tidentify_inter_NR, i is as follows:
	Serving cell SSB Ês/Iot (dB)
	Frequency range (FR) of target NR cell
	Tidentify_inter_NR, i [ms]

	
	
	Known NR cell
	Unknown NR cell

	≥ [-8]
	FR1
	MAX (200 ms, ([6]+K2,i)xTDMTC, i)
	MAX (800 ms, ([13]+K2,i) x TDMTC, i)

	< [-8]
	FR1
	N/A
	(800 + TBD*K2,i)Note1

	Note 1:
The UE is not required to successfully identify a cell on any NR frequency layer when TDMTC,i > TBD ms and serving cell SSB Ês/Iot < [-8] dB.


Maximum allowed value of K2,i is TBD. K2,i is the number of DMTC cycles not available at the UE 
Topic 8: RRC release with redirection (R4-1909513)
· Possible agreement 2: [image: image22.png]Tidentiry—NR



 is as follows (L1 is the number of missed DMTC occasions due to DL LBT):
	Frequency range (FR) of target NR cell
	Tidentify-NR

	FR1
	MAX (680 ms, ([11] + L1) x TDMTC)

	L1 is the number of DMTC occasions unavailable at the UE during the cell search period due to DL LBT failure in the target cell on a carrier belonging to an unlicensed band.


Agreement from main meeting:

Agreement: For the cases NR-U(NR-U and NR(NR-U, extend in RRC release with redirection requirements:

· [image: image24.png]Tidentify—NR



 to account for DL LBT 

· [image: image26.png]


 to account for DL LBT, and 

· [image: image28.png]ToracH



 to account for UL LBT.

Agreement: TPRACH for NR-U is defined by scaling Rel-15 TPRACH by (1+L2), L2 is the number of missed PRACH occasions due to UL LBT.
Agreement: Existing (NR(NR) requirements apply for the case NR-U (NR.
Agreement: Existing (NR(LTE) requirements apply for the case NR-U (LTE, provided the procedure is supported.
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Possible WF1:
[image: image30.png]Tidentiry—NR



 is as follows (L1 is the number of missed DMTC occasions due to DL LBT):
	Frequency range (FR) of target NR cell
	Tidentify-NR

	FR1
	MAX (680 ms, ([11] + L1) x TDMTC)

	L1 is the number of DMTC occasions unavailable at the UE during the cell search period due to DL LBT failure in the target cell on a carrier belonging to an unlicensed band.


Possible WF2:

Maximum value of L1 is TBD.
Discussion:

Agreements:

[image: image32.png]Tidentiry—NR



 is as follows:
	Frequency range (FR) of target NR cell
	Tidentify-NR

	FR1
	MAX (680 ms, ([11] + L1) x TDMTC)


Maximum allowed value of L1 is TBD. L1 is the number of DMTC cycles not available at the UE.
Topic 9: Intra-frequency RSRP, RSRQ, SINR measurements (R4-1908243, R4-1908482, R4-1908838, R4-1909468)
· Proposal (R4-1908243): NR-U requirements on measurement reporting and cell identification shall be based on single DRS occasion per a SMTC window.
· Possible agreement 2: cell identification and measurement periods without gaps are as follows:

	DRX cycle
	TPSS/SSS_sync_intra_NR_U

	No DRX
	max( 600ms, ceil((5+LPSS/SSS) x Kp) x DMTC period )Note 1 x CSSFintra

	DRX cycle≤ 320ms
	max( 600ms, ceil(1.5x (5+LPSS/SSS) x Kp) x max(DMTC period,DRX cycle)) x CSSFintra

	DRX cycle>320ms
	ceil((5+LPSS/SSS) x Kp) x DRX cycle x CSSFintra

	NOTE 1:
DMTC period in the requirement refers to the DMTC of the cell being identified.

NOTE 2:  LPSS/SSS is the number of DRS occasions missed due to LBT.


	DRX cycle
	(for deactivated SCell) TPSS/SSS_sync_intra_NR_U

	No DRX
	(5 + L) x measCycleSCell x CSSFintra

	DRX cycle≤ 320ms
	 (5 + L) x max(measCycleSCell, 1.5xDRX cycle) x CSSFintra

	DRX cycle> 320ms
	(5 + L) x max(measCycleSCell, DRX cycle) x CSSFintra

	NOTE 1:  L is the number of DRX periods where reference signal is not available due to LBT.


	DRX cycle
	T SSB_measurement_period_intra_NR_U  

	No DRX
	max(200ms, ceil( (5+Lmeas) x Kp) x DMTC period)Note 1 x CSSFintra

	DRX cycle≤ 320ms
	ma(200ms, ceil(1.5x (5+Lmeas) x Kp) x max(DMTC period,DRX cycle)) x CSSFintra

	DRX cycle>320ms
	ceil( (5+Lmeas) x Kp ) x DRX cycle x CSSFintra

	NOTE 1:
If different SMTC periodicities are configured for different cells, the DMTC period in the requirement is the one used by the cell being identified
NOTE 2:  Lmeas is the number of missed DRS occasions due to LBT.


Huawei: for the scaling factor, the intial use for NR-U is different from the legacy requirement. The current SSB intra- requirement is based on SMTC and measurement gap periodicity. How to differentiate the NR-U requirement needs more discussion.
· Possible agreement 3: cell identification and measurement periods with gaps are:
	DRX cycle
	TPSS/SSS_sync_intra_NR_U

	No DRX
	max(600ms, (5 + LPSS/SSS) x max(MGRP, DMTC period)) x CSSFintra

	DRX cycle≤ 320ms
	max(600ms, ceil(1.5x(5+LPSS/SSS)) x max(MGRP, DMTC period,DRX cycle)) x CSSFintra 

	DRX cycle>320ms
	(5 + LPSS/SSS) x max(MGRP, DRX cycle) x CSSFintra

	NOTE: LPSS/SSS is the number of DRS occasions missed due to LBT.


	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	max(200ms, (5 + Lmeas) x max(MGRP, DMTC period)) x CSSFintra

	DRX cycle≤ 320ms
	max(200ms, ceil(1.5x(5+Lmeas)) x max(MGRP, DMTC period,DRX cycle)) x CSSFintra

	DRX cycle>320ms
	(5 + Lmeas) x max(MGRP, DRX cycle) x CSSFintra

	NOTE: Lmeas is the number of DRS occasions missed due to LBT.


· Possible agreement 5: Maximum allowed values for consecutively missing DRS occasions are specified.
Agreement from main meeting:
Agreement: The intra-frequency cell identification and measurement requirements are defined for Es/Iot≥-6 dB.
Agreement: Maximum allowed values for L (e.g., Lmeas) are specified.

· FFS on UE behavior for the case where the L is larger than the maximum value.
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Possible WF1:
cell identification and measurement periods without gaps are as follows:

	DRX cycle
	TPSS/SSS_sync_intra_NR_U

	No DRX
	max( 600ms, ceil((5+LPSS/SSS) x Kp) x DMTC period )Note 1 x CSSFintra

	DRX cycle≤ 320ms
	max( 600ms, ceil(1.5x (5+LPSS/SSS) x Kp) x max(DMTC period,DRX cycle)) x CSSFintra

	DRX cycle>320ms
	ceil((5+LPSS/SSS) x Kp) x DRX cycle x CSSFintra


	DRX cycle
	(for deactivated SCell) TPSS/SSS_sync_intra_NR_U

	No DRX
	(5 + L) x measCycleSCell x CSSFintra

	DRX cycle≤ 320ms
	 (5 + L) x max(measCycleSCell, 1.5xDRX cycle) x CSSFintra

	DRX cycle> 320ms
	(5 + L) x max(measCycleSCell, DRX cycle) x CSSFintra


	DRX cycle
	T SSB_measurement_period_intra_NR_U  

	No DRX
	max(200ms, ceil( (5+Lmeas) x Kp) x DMTC period)Note 1 x CSSFintra

	DRX cycle≤ 320ms
	ma(200ms, ceil(1.5x (5+Lmeas) x Kp) x max(DMTC period,DRX cycle)) x CSSFintra

	DRX cycle>320ms
	ceil( (5+Lmeas) x Kp ) x DRX cycle x CSSFintra


Possible WF2:
Define maximum values for L-values in the above. 

· UE behavior when the maximum is exceeded is to be further discussed.
Possible WF3:
cell identification and measurement periods with gaps are:
	DRX cycle
	TPSS/SSS_sync_intra_NR_U

	No DRX
	max(600ms, (5 + LPSS/SSS) x max(MGRP, DMTC period)) x CSSFintra

	DRX cycle≤ 320ms
	max(600ms, ceil(1.5x(5+LPSS/SSS)) x max(MGRP, DMTC period,DRX cycle)) x CSSFintra 

	DRX cycle>320ms
	(5 + LPSS/SSS) x max(MGRP, DRX cycle) x CSSFintra


	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	max(200ms, (5 + Lmeas) x max(MGRP, DMTC period)) x CSSFintra

	DRX cycle≤ 320ms
	max(200ms, ceil(1.5x(5+Lmeas)) x max(MGRP, DMTC period,DRX cycle)) x CSSFintra

	DRX cycle>320ms
	(5 + Lmeas) x max(MGRP, DRX cycle) x CSSFintra


Possible WF4:
Define maximum values for L-values in the above. 

· UE behavior when the maximum is exceeded is to be further discussed.
Possible WF5:
The maximum number of consecutively missing DRS occasions is TBD.
Discussion:

Qualcomm: is CSSF the same for NR-U and NR?
Ericsson: there will be at least dependence on DMTC period (instead of SMTC) and can be different DMTC periods etc.
Qualcomm: what about SSB index identification?

Ericsson: is there a procedure for requesting the index?

MediaTek: impact of beam-level measurements
Agreements:
Agreement:

cell identification and measurement periods without gaps are as follows:

	DRX cycle
	TPSS/SSS_sync_intra_NR_U

	No DRX
	max( 600ms, ceil((5+LPSS/SSS) x Kp) x DMTC period )Note 1 x CSSFintra

	DRX cycle≤ 320ms
	max( 600ms, ceil(1.5x (5+LPSS/SSS) x Kp) x max(DMTC period,DRX cycle)) x CSSFintra

	DRX cycle>320ms
	ceil((5+LPSS/SSS) x Kp) x DRX cycle x CSSFintra


	DRX cycle
	(for deactivated SCell) TPSS/SSS_sync_intra_NR_U

	No DRX
	(5 + L) x measCycleSCell x CSSFintra

	DRX cycle≤ 320ms
	 (5 + L) x max(measCycleSCell, 1.5xDRX cycle) x CSSFintra

	DRX cycle> 320ms
	(5 + L) x max(measCycleSCell, DRX cycle) x CSSFintra


	DRX cycle
	T SSB_measurement_period_intra_NR_U  

	No DRX
	max(200ms, ceil( (5+Lmeas) x Kp) x DMTC period)Note 1 x CSSFintra

	DRX cycle≤ 320ms
	ma(200ms, ceil(1.5x (5+Lmeas) x Kp) x max(DMTC period,DRX cycle)) x CSSFintra

	DRX cycle>320ms
	ceil( (5+Lmeas) x Kp ) x DRX cycle x CSSFintra


Define maximum values for L-values in the above. 

Note: CSSF for NR-U is being discussed separately.

Note: the same approach is applicable for SSB index identification, unless RAN2 defines a different procedure
Note: the above can be revisited when RAN1 design is concluded

Agreement:

cell identification and measurement periods with gaps are:
	DRX cycle
	TPSS/SSS_sync_intra_NR_U

	No DRX
	max(600ms, (5 + LPSS/SSS) x max(MGRP, DMTC period)) x CSSFintra

	DRX cycle≤ 320ms
	max(600ms, ceil(1.5x(5+LPSS/SSS)) x max(MGRP, DMTC period,DRX cycle)) x CSSFintra 

	DRX cycle>320ms
	(5 + LPSS/SSS) x max(MGRP, DRX cycle) x CSSFintra


	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	max(200ms, (5 + Lmeas) x max(MGRP, DMTC period)) x CSSFintra

	DRX cycle≤ 320ms
	max(200ms, ceil(1.5x(5+Lmeas)) x max(MGRP, DMTC period,DRX cycle)) x CSSFintra

	DRX cycle>320ms
	(5 + Lmeas) x max(MGRP, DRX cycle) x CSSFintra


Define maximum values for L-values in the above. 

Note: CSSF for NR-U is being discussed separately.

Note: the same approach is applicable for SSB index identification, unless RAN2 defines a different procedure

Note: the above can be revisited when RAN1 design is concluded

Topic 10: L1-RSRP measurements (R4-1908482, R4-1909159)
· Possible agreement 1:

	Configuration
	TL1-RSRP_Measurement_Period_SSB (ms) 

	non-DRX
	max(TReport, ceil(M*(L+P))*TSSB)

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*M*(L+P))*max(TDRX,TSSB))

	DRX cycle > 320ms
	ceil(M*(L+P))*TDRX

	Note:
TSSB is the periodicity of the SSB-Index configured for L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.
Note : L is the number of missed DRS occasions due to LBT.


	Configuration
	TL1-RSRP_Measurement_Period_CSI-RS (ms) 

	non-DRX
	max(TReport, ceil(M*(L+P))*TCSI-RS)

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*M*(L+P))*max(TDRX,TCSI-RS))

	DRX cycle > 320ms
	ceil(M*(L+P))*TDRX

	Note 1:
TCSI-RS is the periodicity of CSI-RS configured for L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.

Note 2:
the requirements are applicable provided that the CSI-RS resource configured for L1-RSRP measurement is transmitted with Density = 3.
Note 3:   L is the number of missed DRS occasions due to LBT.


· Possible agreement 2: Maximum values for L are TBD
· Possible agreement 3: For NR-U, keep the same L1-RSRP accuracy requirements as licensed spectrum operation.
· Possible agreement 4: L1-RSRP measurement reporting is performed only when UE receive MSSB SSB samples and MCSI-RS CSI-RS samples during the measurement period. If UE cannot skip the L1-RSRP reporting but UE does not receive a certain number of SSB and/or CSI-RS samples with the measurement period, UE report ‘not valid’.
Agreement from main meeting: -
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Possible WF1:
	Configuration
	TL1-RSRP_Measurement_Period_SSB (ms) 

	non-DRX
	max(TReport, ceil(M*(L+P))*TSSB)

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*M*(L+P))*max(TDRX,TSSB))

	DRX cycle > 320ms
	ceil(M*(L+P))*TDRX

	Note:
TSSB is the periodicity of the SSB-Index configured for L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.


	Configuration
	TL1-RSRP_Measurement_Period_CSI-RS (ms) 

	non-DRX
	max(TReport, ceil(M*(L+P))*TCSI-RS)

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*M*(L+P))*max(TDRX,TCSI-RS))

	DRX cycle > 320ms
	ceil(M*(L+P))*TDRX

	Note 1:
TCSI-RS is the periodicity of CSI-RS configured for L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.

Note 2:
the requirements are applicable provided that the CSI-RS resource configured for L1-RSRP measurement is transmitted with Density = 3.


Possible WF2:
Define maximum values for L.

· UE behavior is TBD when the maximum is exceeded.
Possible WF3:

For NR-U, keep the same L1-RSRP accuracy requirements as licensed spectrum operation.
Possible WF4:
SSB based L1-RSRP measurement reporting is performed only when UE receive MSSB SSB samples during the measurement period. CSI-RS based L1-RSRP measurement reporting is performed only when UE receive MCSi-RS CSI-RS samples during the measurement period. If UE cannot skip the L1-RSRP reporting but UE does not receive a certain number of SSB and/or CSI-RS samples with the measurement period, UE report ‘not valid’.
Discussion:
MediaTek: Is there any agreement on the signals or DTMC for L1-RSRP?
Qualcomm: should it be DMTC or SSB/CSI-RS period in the table?

MediaTek: correct to (M+L)*P
Qualcomm: accuracy can be different, depending on the number of samples

Qualcomm: can MSSB and MCSi-RS be different from 1?
Ericsson: in the specification we have a case with more than 1 sample

Qualcomm: for the delay can be 3 but the number of samples for accuracy is 1

Qualcomm: is the possible agreement#4 suggesting a signaling change?
Agreements:
Agreement:
	Configuration
	TL1-RSRP_Measurement_Period_SSB (ms) 

	non-DRX
	max(TReport, ceil((M+L)*P)*TSSB)


	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*(M+L)*P)*max(TDRX,TSSB))

	DRX cycle > 320ms
	ceil((M+L)*P)*TDRX

	Note:
TSSB is the periodicity of the SSB-Index configured for L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.


	Configuration
	TL1-RSRP_Measurement_Period_CSI-RS (ms) 

	non-DRX
	max(TReport, ceil((M+L)*P)*TCSI-RS)

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*(M+L)*P)*max(TDRX,TCSI-RS))

	DRX cycle > 320ms
	ceil((M+L)*P)*TDRX

	Note 1:
TCSI-RS is the periodicity of CSI-RS configured for L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.

Note 2:
the requirements are applicable provided that the CSI-RS resource configured for L1-RSRP measurement is transmitted with Density = 3.


Define maximum values for L.

Note: the above can be revisited when RAN1 design is finalized.

Agreement:

SSB based L1-RSRP measurement reporting is performed only when UE receives MSSB SSB samples during the measurement period. 
CSI-RS based L1-RSRP measurement reporting is performed only when UE receives MCSi-RS CSI-RS samples during the measurement period. 
If the UE cannot skip the L1-RSRP reporting, but the UE does not receive a certain number of SSB and/or CSI-RS samples within the measurement period, the UE indicates ‘not valid’ (how to signal “not valid” is FFS).
Topic 11: Measurement gap scaling factor (R4-1909567, R4-1908482)
· Proposal 1: RAN4 discusses feasibility of a capability to measure NR-U bands with an independent gap pattern

· Proposal 2: Discussion of the capability to measure NR-U bands with an independent gap pattern can be done under the assumption that gap based FR2 measurements do not need to be performed in the same configuration as gap based DRS measurements

· Proposal 3: CSSFwithin_gap,i definition can be reused, both for DRS gap based measurements, and to account for the impact of DRS gap based measurements to other measurements

Agreement from main meeting: -
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Possible WF1:
RAN4 discusses feasibility of a capability to measure NR-U bands with an independent gap pattern

Possible WF2:
Discussion of the capability to measure NR-U bands with an independent gap pattern can be done under the assumption that gap based FR2 measurements do not need to be performed in the same configuration as gap based DRS measurements

Possible WF3:
CSSFwithin_gap,i definition can be reused, both for DRS gap based measurements, and to account for the impact of DRS gap based measurements to other measurements
Discussion:
Ericsson: concerns addressed by the proposals are, e.g., the impact on performance in licensed carriers and the likely need for longer delays in unlicensed carriers
Qualcomm: not the case for our implementation; there was a big difference between RF architectures for FR1 and FR2 which justified different gaps, but this difference is not that big for licensed and NR-U, so the independent gap patterns may be less justified

Intel: will the UE be using 3 types of gaps?

Ericsson: no

Huawei: why do ween need new gap patterns and cannot reuse the existing ones?

Ericsson: the proposals are not exactly about the gap patterns (the gap pattern lengths and periodicity may or may not be the same as the existing ones) but on how the gaps are configured
Agreements:
Agreement:

Interested companies are invited to provide their analysis in RAN4#92-Bis on the feasibility of a capability to measure NR-U bands with an independent gap pattern. 
Agreement:
CSSFwithin_gap,i definition can be reused, both for DRS gap based measurements, and to account for the impact of DRS gap based measurements to other measurements. DMTC period in the definition is to be used instead of SMTC period.
Topic 12: Inter-frequency measurements (R4-1908482)
· Possible agreement 1: use the same approach as for intra-frequency when including L to extend the measurement period:

	Condition NOTE1,2
	TPSS/SSS_sync_inter_NR_U

	No DRX
	 max(600ms, (LPSS/SSS+8) x max(MGRP, DMTC period)) x CSSFinter

	DRX cycle ≤ 320ms
	max(600ms, ceil((8+LPSS/SSS)x1.5) x max(MGRP, DMTC period, DRX cycle)) x CSSFinter

	DRX cycle > 320ms 
	(8 + LPSS/SSS) x DRX cycle x 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:   LPSS/SSS is the number of DRS occasions missed due to LBT


	Condition NOTE1,2
	T SSB_measurement_period_inter_NR_U

	No DRX
	max(200ms, (8 + Lmeas) x max(MGRP, DMTC period)) x CSSFinter

	DRX cycle ≤ 320ms
	max(200ms, ceil((8+Lmeas) x 1.5) x max(MGRP, DMTC period, DRX cycle)) x CSSFinter

	DRX cycle > 320ms
	(Lmeas + 8) x DRX cycle x 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:   Lmeas is the number of DRS occasions missed due to LBT


Agreement from main meeting: -
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Possible WF1:
use the same approach as for intra-frequency:

	Condition NOTE1,2
	TPSS/SSS_sync_inter_NR_U

	No DRX
	 max(600ms, (LPSS/SSS+8) x max(MGRP, DMTC period)) x CSSFinter

	DRX cycle ≤ 320ms
	max(600ms, ceil((8+LPSS/SSS)x1.5) x max(MGRP, DMTC period, DRX cycle)) x CSSFinter

	DRX cycle > 320ms 
	(8 + LPSS/SSS) x DRX cycle x CSSFinter


	Condition NOTE1,2
	T SSB_measurement_period_inter_NR_U

	No DRX
	max(200ms, (8 + Lmeas) x max(MGRP, DMTC period)) x CSSFinter

	DRX cycle ≤ 320ms
	max(200ms, ceil((8+Lmeas) x 1.5) x max(MGRP, DMTC period, DRX cycle)) x CSSFinter

	DRX cycle > 320ms
	(Lmeas + 8) x DRX cycle x CSSFinter


Possible WF2: 

Define maximum values for L-values in the above. 

· UE behavior when the maximum is exceeded is to be further discussed.
Discussion:
Ad hoc chair: can we apply for inter-frequency measurements the same approach as for intra-frequency?
Agreements:
Agreement:
For inter-frequency, use the same approach as for intra-frequency:

	Condition NOTE1,2
	TPSS/SSS_sync_inter_NR_U

	No DRX
	 max(600ms, (LPSS/SSS+8) x max(MGRP, DMTC period)) x CSSFinter

	DRX cycle ≤ 320ms
	max(600ms, ceil((8+LPSS/SSS)x1.5) x max(MGRP, DMTC period, DRX cycle)) x CSSFinter

	DRX cycle > 320ms 
	(8 + LPSS/SSS) x DRX cycle x CSSFinter


	Condition NOTE1,2
	T SSB_measurement_period_inter_NR_U

	No DRX
	max(200ms, (8 + Lmeas) x max(MGRP, DMTC period)) x CSSFinter

	DRX cycle ≤ 320ms
	max(200ms, ceil((8+Lmeas) x 1.5) x max(MGRP, DMTC period, DRX cycle)) x CSSFinter

	DRX cycle > 320ms
	(Lmeas + 8) x DRX cycle x CSSFinter


Define maximum values for L-values in the above. 

Note: CSSF for NR-U is being discussed separately.

Note: the same approach is applicable for SSB index identification, unless RAN2 defines a different procedure

Note: the above can be revisited when RAN1 design is concluded

Topic 13: TCI requirements
· Possible agreement 2: Failure to transmit ACK due to UL LBT failure may result in disregarding the switching/update command and continuing using the old active TCI state or alternatively in a longer procedure delay (applies to scenarios where the UE transmits ACK on an unlicensed carrier).
Agreement from main meeting:
Agreement: The known TCI state definition needs to be updated for NR-U.
Agreement: Failure to receive DRS due to DL LBT failure, results in a longer time necessary to complete the active TCI state switching.
Agreement: In the TCI requirements limit the maximum acceptable number of missed DRS due to LBT.
· FFS on UE behavior if the maximum acceptable number is exceeded.
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Possible WF:
Failure to transmit ACK due to UL LBT failure (when the ACK is transmitted on unlicensed carrier) may result in a longer procedure delay due to UE reattempt to transmit.
Discussion:

Agreements:
Failure to transmit ACK due to UL LBT failure (when the ACK is transmitted on unlicensed carrier) may result in a longer procedure delay due to UE reattempt to transmit.
Topic 14: SCell Activation Delay
· Possible agreement 3: The SCell activation delay needs to be further extended, by the time reflecting the number of UL LBT failures, if the UE needs to perform UL LBT prior to sending ACK.

· Possible agreement 4: The known SCell conditions need to be adapted for NR-U by extending the corresponding time periods and imposing the signal level conditions only to the occasions with the present SSBs.

Agreement from main meeting: 

Agreement: The SCell activation delay in NR-U needs to be extended by accounting for the number of missed SSBs at the UE due to DL LBT failures during Tactivation_time and TCSI_reporting.
Agreement: The maximum acceptable number of missed SSBs due to LBT is TBD.
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Possible WF1:

The known SCell conditions need to be adapted for NR-U by extending the corresponding time periods and imposing the signal level conditions only to the occasions with the present SSBs.

Possible WF2:
The SCell activation delay needs to be further extended, by the time reflecting the number of UL LBT failures, if the UE needs to perform UL LBT prior to sending ACK.

Discussion:

Ericsson: We already have an agreement that the known TCI state definition needs to be updated for NR-U. So, similar thng we have to do for the known SCell definition.
Agreements:

Agreement:

The known SCell definition needs to be updated for NR-U.
Agreement:

The SCell activation delay needs to be further extended, by the time reflecting the number of UL LBT failures, if the UE needs to perform UL LBT prior to sending ACK.

--- Topics not discussed in the ad hoc meeting due to lack of time: ---
Topic 15: SFTD for Scenario B (R4-1909593, R4-1908482)
· Possible agreement 3: For inter-RAT SFTD towards NR-U with LBT, the UE shall continue to search for a cell until (a) a cell is found whereby SFTD is reported, (b) the SFTD measurement is deconfigured by MeNB, or (c) the PCell is changed.
· Possible agreement 5: SFTD measurement period for DRX:
	DRX cycle length (s) Note 3
	T measure_SFTD1_NR_U

	≤0.04 


	max(200ms, (5 + L) x DMTC period)) (Note 1)

	DRX cycle ≤ 320ms
	(L + 8) x max(DRX cycle, DMTC period)

	DRX cycle > 320ms
	(L + 5) x DRX cycle 

	Note 1: Number of DRX cycles depends upon the DRX cycle in use 

Note 2: DRX cycle length in this table refers to the DRX cycle length configured for PCell or PSCell. When DRX is used in both PCell and PSCell, DRX cycle length in this table refers to the longer of the DRX cycle lengths for PCell and PSCell. 

Note 3:   L is the number of DRS occasions missed due to LBT


Agreement from main meeting: 

Agreement: For EN-DC SFTD towards NR-U with LBT, a measurement period Tmeasure_SFTD1 = max(0.2,[5 + NLBT-fail] x SMTC period), where NLBT-fail is the number of SSBs (or DRSs) that have been blocked by LBT, is used.
Agreement: For EN-DC SFTD towards NR-U with LBT, SFTD measurement accuracy under LBT shall be safe-guarded by limiting the time between acquisition of PCell timing and acquisition of PSCell timing used when estimating SFTD. One option may e.g. be to request that |t1-t2| < SMTC period, another to request that |t1-t2| < max(0.2, 5xSMTC period).
Agreement: RAN4 shall further discuss how to capture measurement delay requirements for inter-RAT SFTD towards NR-U under LBT.
Agreement: Extension of SFTD measurement time when PSCell changes without changing carrier frequency to be similar to the described way in clause 8.17.2 of TS 36.133
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Possible WF1:
For EN-DC, the SFTD measurement period towards NR-U with LBT under DRX:
	DRX cycle length (s) Note 3
	T measure_SFTD1_NR_U

	≤0.04 


	max(200ms, (5 + L) x DMTC period)) (Note 1)

	DRX cycle ≤ 320ms
	(L + 8) x max(DRX cycle, DMTC period)

	DRX cycle > 320ms
	(L + 5) x DRX cycle 

	Note 1: Number of DRX cycles depends upon the DRX cycle in use 

Note 2: DRX cycle length in this table refers to the DRX cycle length configured for PCell or PSCell. When DRX is used in both PCell and PSCell, DRX cycle length in this table refers to the longer of the DRX cycle lengths for PCell and PSCell. 


Possible WF2: 

Define the maximum value of L.

· UE behavior when the maximum is exceeded is to be further discussed

Discussion:
Agreements:
Topic 16: Single-shot detection for out-of-sync (R4-1908837) 

Proposal 2: Requirement for out-of-sync evaluation should avoid one shot detection for existence checking on RLM-RS.
Agreement from main meeting: -
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Possible WF:
For in-sync, detection of RLM signal presence is based on a single sample.

For out-of-sync, the evaluation period at low SINRs is scaled with X number of samples needed for detecting the presence of RLM signal. No scaling is with X is needed at high SINRs.

Discussion:

Agreements:

Topic 17: RLM evaluation period
Possible agreement 1: RLM evaluation periods for NR-U are extended by the number of missing DRS occasions (Lout and Lin for out-of-sync and in-sync, respectively) due to DL LBT failure:
	Configuration
	TEvaluate_out_SSB (ms) 
	TEvaluate_in_SSB (ms) 

	no DRX
	max(200,ceil((10+Lout)*P)*TDRS)
	max(100,ceil((5+Lin)*P)*TDRS)

	DRX cycle≤320
	max(200,ceil((15+Lout)*P)*max(TDRX,TDRS))
	max(100,ceil((7.5+Lin)*P)*max(TDRX,TDRS))

	DRX cycle>320
	ceil((10+Lout)*P)*TDRX
	 ceil((5+Lin)*P)*TDRX

	NOTE 1:
TDRS is the periodicity of DRS configured for RLM. TDRX is the DRX cycle length.


Possible agreement 2: To prevent too long evaluation periods, RAN4 specifies the limits for Lout and Lin for which the requirements shall apply.

Agreement from main meeting: 

Agreement: The same target BLER levels are used as a baseline for NR-U and for Rel-15 NR.
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Possible WF1:
Same approach as for other measurements: RLM evaluation periods for NR-U are extended by the number of missing DRS occasions (Lout and Lin for out-of-sync and in-sync, respectively) due to DL LBT failure:

	Configuration
	TEvaluate_out_SSB (ms) 
	TEvaluate_in_SSB (ms) 

	no DRX
	max(200,ceil((10+Lout)*P)*TDRS)
	max(100,ceil((5+Lin)*P)*TDRS)

	DRX cycle≤320
	max(200,ceil((15+Lout)*P)*max(TDRX,TDRS))
	max(100,ceil((7.5+Lin)*P)*max(TDRX,TDRS))

	DRX cycle>320
	ceil((10+Lout)*P)*TDRX
	 ceil((5+Lin)*P)*TDRX

	NOTE 1:
TDRS is the periodicity of DRS configured for RLM. TDRX is the DRX cycle length.


Possible WF2: Maximum values of Lout and Lin are TBD.
Discussion:

Agreements:

Topic 18: New metric for RLM (R4-1909075)
Proposal 4: New metric (BLER_unknown) for RLM shall not be precluded in RAN4 in order to reduce the false-alarm in RLM/RLF.
Agreement from main meeting: -
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Possible WF:
RAN4 does not work on RLM requirements for any new RLM metric, unless RAN1 decides to define such.
Discussion:

Agreements:

Topic 19: Multiple QCL-ed SSBs during RLM/BFD/CBD (R4-1909608)
· Proposal 1: For IS/OOS/BFD/CBD evaluation of an SSB beam, UE may monitor one or more SSB positions within a DRS transmission window which are QCLed with the SSB beam. 

· UE may stop monitoring remaining SSB positions once it detects an SSB which has signal strength greater than Qin and Qin,LR during RLM and CBD evaluation respectively; and then outputs the given values for IS or CBD evaluation. 

· UE may monitor all QCLed SSBs and check if their signal strengths remain below than Qout and Qout,LR during RLM and BFD evaluation respectively, before providing values for OOS and BFD evaluation.

· Monitoring multiple QCLed SSBs within the DRS transmission window should be left to UE implementation.

Agreement from main meeting: -
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Possible WF:
UE performs evaluation for each RLM-RSs configured by the network.
No need to perform detection for multiple QCL-ed RLM-RSs within the same SSB burst.
For out-of-sync, the evaluation period at low SINRs can be shorter than if just scaled with X number of samples for detection, when there are QCL-ed SSBs within the same SSB burst.

X is FFS for BFD/CBD.

Discussion:

Agreements:

Topic 20: Ambiguity in RSSI and channel occupancy configuration (R4-1908185/R4-1908185/R4-1908186, R4-1909464/ R4-1909465, R4-1908494, R4-1909220)
· Option 1 (R4-1909464/R4-1909464/R4-1909465): the bandwidth and time resources are configured and independent of the SCS used by transmissions in the measurement resources

· Option 2 (R4-1908185 MediaTek): the reported RSSI value is normalized by N, which is the number PRBs used by UE for measurement. The exact value of N should be up to UE’s implementation, as long as UE can fulfill RAN4’s requirement.

· Option 3 (R4-1908494): reported RSSI and ChannelOccupancyThreshold are in units of dBm/(X kHz) where X can be SSB BW or SCS.

· Option 4 (R4-1908494): UE to normalize reported RSSI and CO with a default measurement BW if different from actual measurement BW.

· Option 5 (R4-1909220): the minimum RSSI bandwidth is the subband bandwidth.

Agreement from main meeting: -

Documents marked to return to:
R4-1908186, LS on RSSI measurement definition, MediaTek

Possible WF1:
The resource configuration for RSSI/channel occupancy shall be independent of the SCS used e.g., for data.

Possible WF2:
Both the network and UE need to be aware of the RSSI measured bandwidth.
Discussion:
Agreements:
Topic 21: Transmit timing accuracy (R4-1909713)
Proposal 1: RAN4 discusses following options based on the unavailability of discovery reference signal in NR-U networks:

1. UL transmission timing accuracy requirement gets relaxed if no DL RS is available during the last 160 ms

· Detailed values of relaxed timing accuracy requirements are FFS

2. UL transmission timing accuracy requirement is not applicable if no DL RS is available during the last X ms

· Value of X is FFS

3. UE doesn’t transmit non-scheduled UL if no DL RS is available during the last X ms.

· Value of X is FFS. 
4. UE transmits RACH and cancels all UL transmissions if no DL RS is available during the last Y ms.

· Values of Y is FFS.

Agreement from main meeting: -

Documents marked to return to: -

Discussion:
Agreements:
Topic 22: Measurement accuracy (R4-1908481)
· Possible agreement: For NR-U, assume as a baseline the Rel-15 accuracy requirements for RSRP, RSRQ, SINR, and L1-RSRP, unless any issue is identified.
· Proposal (R4-1908243): The measurement accuracy requirements for NR-U need to be further evaluated based on both a single DRS and multiple DRS occasions.
Agreement from main meeting: -

Documents marked to return to: -

Possible WF1:
The same number of samples is assumed for RSRP, RSRQ, SINR, and L1-RSRP measurements in NR-UE and in Rel-15 NR.

Possible WF2:

Assume as a baseline the Rel-15 accuracy requirements for RSRP, RSRQ, SINR, and L1-RSRP, unless any issue is identified.
Discussion:
Agreements:
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