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Issue #18: SCell activation: known/unknown SCell definition

· Proposal 3 (R4-1912085 Ericsson): SSB remains detectable according to the cell identification conditions in clause 9.2 and 9.3 in the occasions where the SSB is available at the UE.

· The period before the reception of the SCell activation command:
· view 1 (R4-1912085 Ericsson): The period is extended, e.g., to 

· (5+LDL) measCycleSCell + (UL 

when DRX is not configured, and

· max((5+LDL) measCycleSCell, (5+ LDL) DRX cycles) + (UL
when DRX is configured, 

· where 

· LDL≤ LDL,max is the number of measurement occasions with SSBs not available at the UE due to CCA, 

· (UL≤(UL,max is the additional delay due to UE inability to send a valid measurement report on a carrier frequency with CCA ((UL=0 for UL channel access category 1),

· LDL,max=TBD and (UL,max=TBD, upon exceeding any of which the SCell can be considered unknown.

· view 2 (R4-1912286 Nokia): The period is extended to max([5+5] measCycleSCell,  [5+5] DRX cycles) for non-DRX or DRX cycle≤ 320ms, or extended to   max([5+2] measCycleSCell,  [5+2] DRX cycles) for longer DRX.

· view 3 (R4-1911322 MediaTek, R4-1912360 Qualcomm): Do not extend the period between the reception of the SCell activation command and a valid a measurement report.
Agreements from main meeting: -
Possible WF:

SSB remains detectable according to the cell identification conditions in clause 9.2 and 9.3 in the occasions where the SSB is available at the UE.

The time period between the receptions of the SCell activation commands and last measurement or report is extended to account for DL and UL LBT failures.
Discussion:

Intel: we need to think how to extend the time period.

Nokia: we agreed that the time period needs to be extended

Qualcomm: are not convinced that the extension is needed
Agreements:

SSB remains detectable according to the cell identification conditions in clause 9.2 and 9.3 (their corresponding NR-U sections) in the occasions where the SSB is available at the UE.

Investigate further: 

· The time period between the receptions of the SCell activation commands and last measurement or report is extended to account for DL and UL LBT failures.

· FFS how to extend

Issue #22: Active TCI state switching: known/unknown TCI state

· Proposal 1 (R4-1912084 Ericsson): TCI state remains detectable during the TCI switching period meeting the SNR of the TCI state condition, which is ≥ -3dB, in the occasions where the SSB is available at the UE.

· Proposal 2 (R4-1912084 Ericsson): The maximum time between receiving of the TCI state switching command and the last transmission of the RS resource for beam reporting or measurement for the target TCI state is extended, e.g., [1280]+ L*TSSB ms+(, where L is the number of measurement occasions with SSBs not available at the UE due to CCA, and ( is the reporting delay due to UL LBT failure and UE reattempt to report at least 1 measurement for the target TCI state provided the UL resources are configured for the UE ((=0 for channel access category 1).

· Proposal 3a (R4-1912084 Ericsson): The maximum value of L is TBD, upon exceeding which the UE shall assume the TCI state is unknown.

· Proposal 3b (R4-1912084 Ericsson): The maximum value of ( is TBD, upon exceeding which the UE shall assume the TCI state is unknown.

Agreements from main meeting: -
Possible WF:

TCI state remains detectable during the TCI switching period meeting the SNR of the TCI state condition, which is ≥ -3dB, in the occasions where the SSB is available at the UE.

The time between receiving of the TCI state switching command and the last transmission/measurement is extended to account for DL and UL LBT failures.

Discussion:

Agreements:

TCI state remains detectable during the TCI switching period meeting the SNR of the TCI state condition, which is ≥ -3dB, in the occasions where the SSB is available at the UE.

Investigate further: 

· The time between receiving of the TCI state switching command and the last transmission/measurement is extended to account for DL and UL LBT failures.
· FFS how to extend

Issue #27: PSCell addition: known target cell definition

· Proposals 1 (R4-1912086 Ericsson): The known PSCell definition needs to be updated for NR-U

· Proposal 2 (R4-1912086 Ericsson): Measured SSB remains detectable according to the cell identification conditions in the occasions where the SSB is available at the UE.
· Proposal 3 (R4-1912086 Ericsson): The time before the reception of the PSCell configuration command is extended to account for DL LBT, e.g., to [5] seconds+ L*TRS +(, where L is the number of SMTC occasions not available at the UE due to CCA, and ( is the reporting delay due to UL LBT failure and UE reattempt(s) to report at least 1 measurement for the PSCell being configured provided the UL resources are configured for the UE ((=0 for channel access category 1). The maximum values of L and ( are TBD, upon exceeding which the UE shall assume the PSCell is unknown.

· Proposal 4 (R4-1911929 Huawei): The known conditions of the target cell shall be further considered in terms of the following aspects:

· Whether the time duration to decide the target cell’s status (known or unknown) before the reception of the PSCell configuration command should be extended considering the LBT mechanism.

· Shall the target cell be regarded as a known cell if the measurement report is dropped due to LBT failure within the time duration to decide whether the cell is known or unknown. 

· Shall the detectable requirements apply only to the available occasions.

· Proposal 3 (R4-1912355 Qualcomm). NR-U PSCell is known if it has been meeting the following conditions: During the last [5] seconds before the reception of the NR-U PSCell configuration command: 

· the UE has sent a valid measurement report for the NR-U PSCell being configured and 

· One of the SSBs measured from the NR-U PSCell being configured remains detectable according to the cell identification conditions specified in section X of TS 38.133 (inter-frequency accuracy measurements in NR-U)
One of the SSBs measured from NR-U PSCell being configured also remains detectable during the NR-U PSCell configuration delay according to the cell identification conditions specified in section X of TS 38.133 (inter-frequency accuracy measurements in NR-U)

Agreements from main meeting: -
Possible WF:

· The known PSCell definition needs to be updated for NR-U.
· Measured SSB remains detectable according to the cell identification conditions in the occasions where the SSB is available at the UE.
· The time between the reception of the PSCell configuration command and measurement/report is extended to account for DL and UL LBT failures.
Discussion:

Agreements:

· The known PSCell definition needs to be updated for NR-U.
· Measured SSB remains detectable according to the cell identification conditions in the occasions where the SSB is available at the UE.
Investigate further: 
· The time between the reception of the PSCell configuration command and measurement/report is extended to account for DL and UL LBT failures.
· FFS how to extend

Issue #19: SCell activation: interruption window

· view 1 (R4-1912085 Ericsson): The timing of the interruption window for SCell activation in NR-U is defined so that the corresponding interruptions shall not occur before slot n+1+(THARQ+(HARQ,L)/slot_length and shall not occur after slot n+1+((THARQ+(HARQ,L) +3ms + TSMTC_MAX + TSMTC_duration)/slot_length, where L is the number of UE failures to access the channel to transmit HARQ feedback.

· view 2 (R4-1912360 Qualcomm): Activation interruption on PSCell (Scenario B) or PCell (Scenario A or C) or any activated Scell shall not occur before slot n+1+[THARQ] and not occur after slot n+1+[THARQ +3ms + TDMTC_MAX + TDMTC_duration ]. Details of THARQ are FFS. The deactivation interruption on PCell or PSCell or any activated SCell shall not occur before slot n+1+[THARQ] and not occur after slot n+1+[THARQ +3ms]. Details of THARQ are FFS.
Possible way forward: 

· Possible agreement: for the time of the SCell activation/deactivation interruption window, it is FFS whether THARQ is extended with (HARQ to account for UL LBT failures, also depending on RAN2. (HARQ =0 for channel access category 1.
Agreements from main meeting: -
Possible WF:

For the time of the SCell activation/deactivation interruption window, THARQ is extended with (HARQ to account for UL LBT failures, and (HARQ≤(HARQ,max is the delay in HARQ feedback due to UL LBT failure and UE reattempt to transmit HARQ feedback provided the resources are configured for the UE ((HARQ =0 for channel access category 1).
Discussion:

Nokia; we need to check whether this is aligned with the RAN1 procedure
Agreements:

Check with RAN1: For the time of the SCell activation/deactivation interruption window, THARQ is extended with (HARQ to account for UL LBT failures, and (HARQ≤(HARQ,max is the delay in HARQ feedback due to UL LBT failure and UE reattempt to transmit HARQ feedback provided the resources are configured for the UE ((HARQ =0 for channel access category 1).
Issue #24: Active TCI state switching delay: RRC based, known

· Proposal 7 (R4-1912084 Ericsson): For RRC based TCI state switching, the UE is required to receive PDCCH using the new TCI state in

· slot n + TRRC_processing  + TOk*(Tfirst-SSB + TSSB-proc+TSSB* LRRC,known),

· where the parameters are as defined above.
· Proposal 8 (R4-1912084 Ericsson): The maximum value of LRRC,known is TBD and may depend on TSSB, upon exceeding which the UE may stop the switching and abandon the active TCI state switching procedure.

Agreements from main meeting: -
Possible WF:

· For RRC based TCI state switching, the UE is required to receive PDCCH using the new TCI state in

slot n + TRRC_processing  + TOk*(Tfirst-SSB + TSSB-proc+TSSB* LRRC,known).

· LRRC,known ≤LRRC,known,max is the corresponding number of SSB occasions not available at the UE due to CCA failure
· LRRC,known,max=TBD and may depend on TSSB, 
· upon exceeding LRRC,known,max, the UE may stop the switching and abandon the active TCI state switching procedure, UE stays in the old active TCI state.
Discussion:

Intel: we need to think on the behavior more
Agreements:

· For RRC based TCI state switching, the UE is required to receive PDCCH using the new TCI state in

slot n + TRRC_processing  + TOk*(Tfirst-SSB + TSSB-proc+TSSB* LRRC,known).

· LRRC,known ≤LRRC,known,max is the corresponding number of SSB occasions not available at the UE due to CCA failure
· LRRC,known,max=TBD and may depend on TSSB, 
· UE behavior upon exceeding LRRC,known,max: FFS (e.g., whether the UE may stop the switching and abandon the active TCI state switching procedure, UE stays in the old active TCI state).
Issue #26: Active TCI state switching delay: RRC based, unknown

· Proposal 13 (R4-1912084 Ericsson): For RRC-based switching, the UE is required to receive PDCCH using the new TCI state in 

· slot n + TRRC_processing  + (TL1-RSRP + TCSI-RS/SSB*L1RRC,unknown) + TOuk*(Tfirst-SSB + TSSB-proc+TSSB* L2RRC,unknown),
· where the parameters are as defined above.
· Proposal 14 (R4-1912084 Ericsson): The maximum value of L1RRC,unknown is TBD and may depend on TCSI-RS,SSB, upon exceeding which the UE may restart the L1-RSRP measurement, but the UE may abandon the active TCI state switching procedure after N unsuccessful attempts to complete the L1-RSRP measurement.

· Proposal 15 (R4-1912084 Ericsson): The maximum value of L2RRC,unknown is TBD and may depend on TSSB, upon exceeding which the UE may stop the switching and abandon the active TCI state switching procedure.

Agreements from main meeting: -
Possible WF:

· For RRC-based switching, the UE is required to receive PDCCH using the new TCI state in 

slot n + TRRC_processing  + (TL1-RSRP + TCSI-RS/SSB*L1RRC,unknown) + TOuk*(Tfirst-SSB + TSSB-proc+TSSB* L2RRC,unknown).

· L1RRC,unknown≤L1RRC,unknown,max is the corresponding number of occasions with the signal measured for L1-RSRP not available at the UE due to CCA failure
· L1RRC,unknown,max=TBD and may depend on TCSI-RS,SSB, 
· upon exceeding L1RRC,unknown,max the UE may restart the L1-RSRP measurement, but the UE may abandon the active TCI state switching procedure after N unsuccessful attempts to complete the L1-RSRP measurement.
· L2RRC,unknown≤ L2RRC,unknown,max is the corresponding number of SSB occasions not available at the UE due to CCA failure
· L2RRC,unknown,max=TBD and may depend on TSSB, 
· upon exceeding L2RRC,unknown,max the UE may stop the switching and abandon the active TCI state switching procedure.
Discussion:
Q: maybe we do not need parameter N too, if we have FFS anyway.
Agreements:

· For RRC-based switching, the UE is required to receive PDCCH using the new TCI state in 

slot n + TRRC_processing  + (TL1-RSRP + TCSI-RS/SSB*L1RRC,unknown) + TOuk*(Tfirst-SSB + TSSB-proc+TSSB* L2RRC,unknown).

· L1RRC,unknown≤L1RRC,unknown,max is the corresponding number of occasions with the signal measured for L1-RSRP not available at the UE due to CCA failure
· L1RRC,unknown,max=TBD and may depend on TCSI-RS,SSB, 
· UE behavior upon exceeding L1RRC,unknown,max: FFS (e.g., whether the UE may restart).
· L2RRC,unknown≤ L2RRC,unknown,max is the corresponding number of SSB occasions not available at the UE due to CCA failure
· L2RRC,unknown,max=TBD and may depend on TSSB, 
· UE behavior upon exceeding L2RRC,unknown,max: FFS (e.g., whether the UE may stop the switching and abandon the active TCI state switching procedure).
Issue #23: Active TCI state switching delay: MAC-CE based, known

· Proposal 4 (R4-1912084 Ericsson): For MAC-CE based TCI state switching, the UE is required to receive PDCCH using the new TCI state (after switching or the active TCI state list update) in 

· slot n + (THARQ,ref+(HARQ) + 3 ms + TOk*(Tfirst-SSB+TSSB-proc+TSSB*LMAC,known),

· and receive PDCCH using the old TCI state until 

· slot n + (THARQ,ref+(HARQ) + 3 ms + TOk*(Tfirst-SSB+TSSB*LMAC,known),

· where the parameters are as defined above.

· Proposal 6 (R4-1912084 Ericsson): The maximum value of LMAC,known is TBD and may depend on TSSB, upon exceeding which the UE may stop the switching and abandon the active TCI state switching procedure.

· Proposal 5 (R4-1912084 Ericsson): The maximum value of (HARQ is TBD, upon exceeding which the UE may stop attempting to transmit HARQ feedback and may abandon the active TCI state switching procedure.

Agreements from main meeting: -
Possible WF:

· For MAC-CE based TCI state switching, the UE is required to receive PDCCH using the new TCI state (after switching or the active TCI state list update) in 

· slot n + (THARQ,ref+(HARQ) + 3 ms + TOk*(Tfirst-SSB+TSSB-proc+TSSB*LMAC,known),

and receive PDCCH using the old TCI state until 

· slot n + (THARQ,ref+(HARQ) + 3 ms + TOk*(Tfirst-SSB+TSSB*LMAC,known).
· LMAC,known≤ LMAC,known is the corresponding number of SSB occasions not available at the UE due to CCA failure

· LMAC,known,max=TBD and may depend on TSSB, 
· upon exceeding LMAC,known,max, the UE may stop the switching and abandon the active TCI state switching procedure.

· (HARQ≤(HARQ,max is the delay in HARQ feedback due to UL LBT failure and UE reattempt to transmit HARQ feedback provided the resources are configured for the UE ((HARQ =0 for channel access category 1).
· (HARQ,max=TBD, 
· upon exceeding (HARQ,max, the UE may stop attempting to transmit HARQ feedback and may abandon the active TCI state switching procedure.
Discussion:

Agreements:

· For MAC-CE based TCI state switching, the UE is required to receive PDCCH using the new TCI state (after switching or the active TCI state list update) in 

· slot n + (THARQ,ref+(HARQ) + 3 ms + TOk*(Tfirst-SSB+TSSB-proc+TSSB*LMAC,known),

and receive PDCCH using the old TCI state until 

· slot n + (THARQ,ref+(HARQ) + 3 ms + TOk*(Tfirst-SSB+TSSB*LMAC,known).
· LMAC,known≤ LMAC,known is the corresponding number of SSB occasions not available at the UE due to CCA failure

· LMAC,known,max=TBD and may depend on TSSB, 

· UE behavior upon exceeding LMAC,known,max: FFS (e.g., whether he UE may stop the switching and abandon the active TCI state switching procedure).

· Check whether this is aligned with the RAN1 procedure: (HARQ≤(HARQ,max is the delay in HARQ feedback due to UL LBT failure and UE reattempt to transmit HARQ feedback provided the resources are configured for the UE ((HARQ =0 for channel access category 1).
· (HARQ,max=TBD, 
· UE behavior upon exceeding (HARQ,max: FFS (e.g., whether the UE may stop attempting to transmit HARQ feedback and may abandon the active TCI state switching procedure).
Issue #25: Active TCI state switching delay: MAC-CE based, unknown

· Proposal 9 (R4-1912084 Ericsson): For MAC-CE based switching, UE is required to receive PDCCH using the new TCI state in

· slot n+(THARQ,ref+(HARQ)+3 ms+(TL1-RSRP+TCSI-RS/SSB*L1MAC,unknown)+TOuk*(Tfirst-SSB+TSSB-proc+TSSB*L2MAC,unknown),

· and receive PDCCH using the old TCI state until 

· slot n+(THARQ,ref+(HARQ)+3 ms+(TL1-RSRP+TCSI-RS/SSB*L1MAC,unknown)+TOuk*(Tfirst-SSB+TSSB*L2MAC,unknown),

· where the parameters are as defined above.
· Proposal 10 (R4-1912084 Ericsson): The maximum value of (HARQ is TBD, upon exceeding which the UE may stop attempting to transmit HARQ feedback and may abandon the active TCI state switching procedure.

· Proposal 11 (R4-1912084 Ericsson): The maximum value of L1MAC,unknown is TBD and may depend on TCSI-RS,SSB, upon exceeding which the UE may restart the L1-RSRP measurement, but the UE may abandon the active TCI state switching procedure after N unsuccessful attempts to complete the L1-RSRP measurement.

· Proposal 12 (R4-1912084 Ericsson): The maximum value of L2MAC,unknown is TBD and may depend on TSSB, upon exceeding which the UE may stop the switching and abandon the active TCI state switching procedure.
Agreements from main meeting: -
Possible WF:

· For MAC-CE based switching, UE is required to receive PDCCH using the new TCI state in

· slot n+(THARQ,ref+(HARQ)+3 ms+(TL1-RSRP+TCSI-RS/SSB*L1MAC,unknown)+TOuk*(Tfirst-SSB+TSSB-proc+TSSB*L2MAC,unknown),

and receive PDCCH using the old TCI state until 

· slot n+(THARQ,ref+(HARQ)+3 ms+(TL1-RSRP+TCSI-RS/SSB*L1MAC,unknown)+TOuk*(Tfirst-SSB+TSSB*L2MAC,unknown)

· L1MAC,unknown≤ L1MAC,unknown,max is the corresponding number of occasions with the signal measured for L1-RSRP not available at the UE due to CCA failure

· L1MAC,unknown,max=TBD and may depend on TCSI-RS,SSB, 
· upon exceeding L1MAC,unknown,max, the UE may restart the L1-RSRP measurement, but the UE may abandon the active TCI state switching procedure after N unsuccessful attempts to complete the L1-RSRP measurement.

· L2MAC,unknown≤L2MAC,unknown,max is the corresponding number of SSB occasions not available at the UE due to CCA failure
· L2MAC,unknown,max=TBD and may depend on TSSB, 
· upon exceeding L2MAC,unknown,max the UE may stop the switching and abandon the active TCI state switching procedure.

· (HARQ≤(HARQ,max is the delay in HARQ feedback due to UL LBT failure and UE reattempt to transmit HARQ feedback provided the UL resources are configured for the UE ((HARQ =0 for channel access category 1)

· (HARQ,max=TBD, upon exceeding which the UE may stop attempting to transmit HARQ feedback and may abandon the active TCI state switching procedure.

Discussion:

Agreements:

· For MAC-CE based switching, UE is required to receive PDCCH using the new TCI state in

· slot n+(THARQ,ref+(HARQ)+3 ms+(TL1-RSRP+TCSI-RS/SSB*L1MAC,unknown)+TOuk*(Tfirst-SSB+TSSB-proc+TSSB*L2MAC,unknown),

and receive PDCCH using the old TCI state until 

· slot n+(THARQ,ref+(HARQ)+3 ms+(TL1-RSRP+TCSI-RS/SSB*L1MAC,unknown)+TOuk*(Tfirst-SSB+TSSB*L2MAC,unknown)

· L1MAC,unknown≤ L1MAC,unknown,max is the corresponding number of occasions with the signal measured for L1-RSRP not available at the UE due to CCA failure

· L1MAC,unknown,max=TBD and may depend on TCSI-RS,SSB, 

· UE behavior upon exceeding L1MAC,unknown,max: FFS (e.g., whether the UE may restart the L1-RSRP measurement).

· L2MAC,unknown≤L2MAC,unknown,max is the corresponding number of SSB occasions not available at the UE due to CCA failure

· L2MAC,unknown,max=TBD and may depend on TSSB, 

· UE behavior upon exceeding L2MAC,unknown,max : FFS (e.g., whether the UE may stop the switching and abandon the active TCI state switching procedure).

· Check whether this is aligned with the RAN1 procedure: (HARQ≤(HARQ,max is the delay in HARQ feedback due to UL LBT failure and UE reattempt to transmit HARQ feedback provided the UL resources are configured for the UE ((HARQ =0 for channel access category 1)

· (HARQ,max=TBD, 

· UE behavior upon exceeding (HARQ,max : FFS (e.g., whether which the UE may stop attempting to transmit HARQ feedback and may abandon the active TCI state switching procedure).

Issue #54: Timing reference cell - R4-1912177
· Proposal: For scenario B and C, if the current reference cell (i.e. PCell in Scenairo C or PSCell in Scenario B) is unavailable to UE after certain number of DL SSB detection attempts, then the UE can take any activated SCell available at the UE within this CG as the new reference cell and applies one shot timing adjustment.

Agreements from main meeting: -
Possible WF:

· Option 1:
· Scenario B and C: if the current reference cell (i.e. PCell in Scenairo C or PSCell in Scenario B) is unavailable to UE after certain number of DL SSB detection attempts, then the UE can take any activated SCell with SSB available at the UE within this CG as the new reference cell.

· The UE applies one shot timing adjustment.
· Option 2:
· The reference is always SpCell
Discussion:

Q: even now the single shot adjustment is open.
E: we talk about two serving cells and switching between serving beams, so no reason to relax the requirement.

Q: agree, but the arrival time can be different

Agreements:

Investigate Option 1 until RAN4#93
Issue #55: UL transmit timing requirements in presence of LBT

· view 1 (R4-1911072 ZTE): Assume the SSB is available during the last X ms, and X is a multiple of 160 by integers. When X = k*160, the corresponding uplink transmission timing error should be bounded by Tek. The maximum allowed value of k should be FFS. The relationship between X and uplink transmission timing error limit Tek may look like in the table below. If the timing error exceeds k_max * 160 ms, reuse the current procedures to handle radio link failure in Release 16.

	X
	UL transmission timing error
	Comment

	160
	Te1 
	Same as Te, as defined in table 7.1.2-1 of 38.133

	320
	Te2
	More relaxed than Te1

	480
	Te3
	More relaxed than Te2

	…
	…
	…

	k_max * 160
	Tek_max
	


· view 2 (R4-1912178 Ericsson): If the UE uses a serving cell which is subject to LBT as DL reference cell for deriving its uplink transmit timing then the UE abandons the UL transmission if the following conditions are met for SSB periodicity:

	SSB periodicity of SSB of the DL reference cell subject to LBT
	Maximum number of missed SSBs of the DL reference cell before UL transmission is abandoned

	≤ 20 ms
	8

	≤ 40 ms
	4

	≤ 80 ms
	2

	≤ 160 ms
	1


· view 3 (R4-1912552 Qualcomm): 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

a. 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

a. Value of X is FFS

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

a. 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.

a. Values of Y is FFS.

If at least one SSB is available at the UE during the last N * 160 ms, UE is obligated to maintain an UL TX timing accuracy requirement of N * Te, where N is an integer and Te is defined in table 7.1.2-1 of 38.133.

· Value of N * Te, UL TX timing accuracy requirement, does not exceed Te,max, where Te,max is the maximum allowed UL TX timing accuracy.

· Value of Te,max is TBD. 

Agreements from main meeting: -
Possible WF:

Maximum number of LBT failures (Lmax) = TBD. Lmax depends on SSB periodicity.

UE behavior:

· Option 1: Upon exceeding Lmax, the UE shall not transmit.

· Option 2: Upon exceeding Lmax, UE can transmit but the requirement is relaxed

Discussion:

Ericsson: prefer Option 1.
ZTE: two options do not contradict but prefer Option 2.
Ericsson: the options do contradict. The problem is not for the UE but at the base station.

Nokia: Option 1

MediaTek: Option 1 but want to clarify that this is DL LBT failure
Q: should it depend on SSB periodicity?

MediaTek: what if some UE can do better?
· Option 1: Ericsson, Nokia, MediaTek
· Option 2: ZTE

Agreements:

UE behavior:

· The UE is allowed to transmit if the UE meets the existing (Rel-15) UL Tx timing requirements (even if no SSB is available during the last 160 ms), otherwise the UE shall not transmit
Issue #4: SI reading in cell reselection

· Proposal 1 (R4-1911032): The requirement for cell reselection NR-U RRC_Idle in TS38.133 shall be revisited or clarify the quote to include SIB reading.
Agreements from main meeting: -

Discussion from main meeting: 


Chair: E///, Nokia and QC raised technical concerns during tdoc presentation



Intel: we can keep offline discussion and come back in the 2nd round

Possible WF:

Intel: RAN4 can further discuss the necessity and possibility to resolve these identified issues with PCI collision in NR-U.
Discussion:

Ericsson: We have discussed this for many meetings without any progress. Is there RAN2 procedure for this?

Intel: the issue is already there. RAN2 has defined white lists, but the issue remains. We need to update the requirements.
MediaTek: unclear how SIB reading helps to resolve the issue.

Ericsson: wait for RAN2. Existing requirements apply.
Agreements:

Come back next meeting
Issue #14: SI reading during HO

· Proposal (R4-1912550 Qualcomm): Network ensures that UE does not need to read SIB during blind handover in NR-U networks.

· RAN4 does not need to include additional time for SI reading during blind HO procedure.

Agreements from main meeting: -

Discussion from main meeting: 

Possible agreements:

· Option 1: RAN4 does not need to include additional time for SI reading during blind HO procedure (MTK, QC, E///, Nokia)

· Option 2: RAN4 needs to include additional time for SI reading during blind HO procedure (Intel)

Conclusion: continue discussion
Possible WF:

Intel: RAN4 can further discuss the necessity and possibility to resolve these identified issues with PCI collision in NR-U.
Discussion:

Agreements:

Come back next meeting
Issue #58: SI reading time period requirements

· Proposals 1-3 (R4-1911768 Ericsson): Define SI acquisition time for NR-U as TSI-NR-U = TMIB-NR-U + TSIB1-NR-U, where TMIB-NR-U is the MIB acquisition time for NR-U and TSIB1-NR-U is the SIB1 acquisition time for NR-U. 

· TMIB-NR-U = TSMTC * GMIB, where TSMTC is the configured SMTC period and GMIB = NMIB + NLBT-failure, where NLBT-failure is the number of LBT failures by the time BS transmits NMIB PBCH. 

· NMIB = 3 for NR-U. 

· Proposal 4 (R4-1911768 Ericsson): To decide NSIB1, RAN4 discusses the PDSCH transmission parameters for SIB1 acquisition such as: 

1. PDSCH transmission parameters, e.g., PRB size, TBS, modulation, etc. 

2. Whether or not it is assumed soft-combining of PDSCH within SIB1 TTI. If yes, how many? 

3. Metric to decide the number of PDSCH transmissions, e.g., PDSCH decoding success rate of 90%

4. Side condition, e.g., SNR=-6dB. 

Based on the assumption interested companies will provide the simulation results and decide NSIB1 according to the results.

Agreements from RAN4#92:
For the cases NR-U(NR-U and NR(NR-U, extend in RRC release with redirection requirements:

Tidentify-NR to account for DL LBT

TSI-NR to account for DL LBT

TPRACH to account for UL LBT
For the cases NR-U(NR-U and NR(NR-U, extend in RRC re-establishment requirements:

Tidentify_intra_NR and Tidentify_inter_NR,i to account for DL LBT,

TSI-NR to account for DL LBT, and

TPRACH to account for UL LBT
Discussion from NR-U ad hoc on Tuesday:

Return (the ad hoc meeting time has run out)

Possible WF:

TSI-NR is extended to TSI-NR-U as follows:

· TSI-NR-U = (TMIB + (TMIB) + (TSIB1+(TSIB1) where 
· TMIB is the MIB reading time without DL LBT failures

· (TMIB is the extra time needed due to DL LBT failures and depending on the number of failures

· TSIB1 is the SIB1 reading time without DL LBT failures

· (TSIB1 is the extra time needed due to DL LBT failures and depending on the number of failures
Discussion:

Intel: Is it related to SIB reading during HO and cell search to resolve the PLMN issue?

Ericsson: no, it’s a separate issue from SIB reading during HO. This is needed at least for RRC release with redirection and RRC connection re-establishment.

Q: why do we need Lmax?

Muhammad: we need to limit the time and decide on Lmax.
Q: do we need to simulate to define these numbers?

Ericsson: there are results which we could reuse, e.g., from CGI reading studies under NR RRM enhancements WI.

Agreements:

Analyze how to extend TSI-NR by the next meeting.
Issue #33: RLM out-of-sync

· View 1 (R4-1912087 Ericsson)

· Proposal 3: For out-of-sync, define evaluation period based on Lout and multiple (e.g., 2) samples for detecting the presence of RLM-RS.

· Proposal 4: More specifically, the out-of-sync evaluation period can be defined as follows:

	Configuration
	TEvaluate_out_SSB (ms) 

	no DRX
	Max(100, Ceil((10 + X + Lout)*P)*TSSB)

	DRX cycle≤320
	Max(100, Ceil((15 + X + Lout)*P)*Max(TDRX,TSSB))

	DRX cycle>320
	Ceil((10 + X + Lout)*P)*TDRX

	NOTE 1:
TSSB is the periodicity of the SSB configured for RLM. TDRX is the DRX cycle length.

NOTE 2:   Lout is the number of SSBs not available at the UE during TEvaluate_out_SSB, where Lout ≤ Lout,max.
NOTE 3:   Lout,max=40+X for Max(TDRX,TSSB)≤40 where TDRX=0 for non-DRX, Lout,max=20+X for 40<Max(TDRX,TSSB)≤320, Lout,max=10+X for TDRX>320.

NOTE 4: X is for additional delay depending on the number Ndet of samples needed to determine the presence of SSB by UE. X=0 and Ndet=1 for SINR≥[-6] dB, X=TBD and Ndet=2 for SINR<[-6] dB.


· Proposal 5: X=Ndet-1.

· Proposal 6: Upon out-of-sync evaluation failure for an RLM-RS resource the UE behavior is the same as if the radio link quality were below Qout for this RLM-RS resource. Furthermore, the UE shall try to complete the next out-of-sync evaluation period.

· View 2 (R4-1912283 Nokia)

· Proposal 5: Detected and missed RLM-RS samples within the DRS transmission window are taken into account for out-of-sync evaluations, for SSB based RLM.

· Proposal 6: For SSB based RLM, extend the evaluation period as proposed for in-sync evaluations. 

	Configuration
	TEvaluate_out_SSB (ms) 

	no DRX
	max(200,ceil((10+ Lout)*P*N)*TDRS)

	DRX cycle≤320
	max(200,ceil(1.5* (10+Lout)*P*N)*max(TDRX,TDRS))

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

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




· Proposal 7: Define the maximum extension of the evaluation period, LOut, for out-of-sync evaluations in a similar manner as proposed to the in-sync evaluation periods, as:

	Configuration
	TEvaluate_out_SSB (ms) 

	no DRX
	max(200,ceil((10+ Lout(2))*P*N)*TDRS)

	DRX cycle≤320
	max(200,ceil(1.5* (10+Lout(3))*P*N)*max(TDRX,TDRS))

	DRX cycle>320
	 ceil((10+ Lout(4))*P*N)* TDRX

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

Note 2: The requirements apply provided that the evaluation time does not exceed max(200,ceil(([20])*P*N)*TDRS), for TDRS≤80ms, and max(200,ceil(([14])*P)*TDRS), otherwise.

Note 3: The requirements apply provided that the cell identification time does not exceed max(100,ceil(1.5* [14]*P*N)*max(TDRX, TDRS))

Note 4: The requirements apply provided that the cell identification time does not exceed ceil(([12])*P*N)*TDRX



· View 3 (R4-1911034 Intel)

· Observation 1:  For NR-U SSB based RLM an evaluation interval can be a SMTC period (denoted as ” Tsmtc” ) in non-DRX.  

· Observation 2:  The missed DRS occasion duration NR-U SSB based OOS RLM evaluation can be feasibly counted as OOS because of low SINR.

· Proposal 1: The evaluation period for NR-U OOS RLM can be defined as  

Table 8.1.2.2-1: Evaluation period TEvaluate_out for FR1

	Configuration
	TEvaluate_out (ms) 

	no DRX
	[Sf] * max(200,ceil(10*P)* Tsmtc)

	DRX cycle≤320
	[Sf] *max(200,ceil(15*P)*max(TDRX, Tsmtc)

	DRX cycle>320
	ceil(10*P)*TDRX

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


· View 4 (R4-1912551 Qualcomm)
· Proposal 2: The OOS evaluation periods for RLM, i.e. TEvaluate_out_DRS, is defined in Table 1 for NR-U in FR1. In this table, L is the number of DMTC periods during the evaluation period where the corresponding DRS is unavailable. The maximum value of L is TBD. The value of P, i.e. the sharing factor for RLM is defined similarly to those of SSB based RLM evaluation periods in Rel-15.  

· Table 1: Evaluation period TEvaluate_out_DRS for NR-U in FR1

	Configuration
	TEvaluate_out_SSB (ms) 

	no DRX
	max(200,ceil((10+L)*P)*TDRS)

	DRX cycle≤320
	max(200,ceil((15+L)*P)*max(TDRX,TDRS))

	DRX cycle>320
	ceil((10+L)*P)*TDRX

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

Note 2:  L is total the number of DMTC or DRX periods where reference signal is not available due to LBT.




· View 5 (R4-1911930 Huawei)
· Proposal 1: The RLM requirements in RAN4 is highly dependent on the final conclusion in RAN1 of the UE’s ability to distinguish the invalid RLM-RS. Therefore, we should wait for RAN1 consensus before working on the RLM requirements in NR-U.

· Proposal 2: Whether the missing RLM-RS should be treated as equivalent to OOS when the UE is or is not able to distinguish the invalid RLM-RS should be further discussed from RAN4 perspective.

· Observation 3: Extending the evaluation period of RLM when the UE is unable to differentiate the missing RLM-RS from OOS won’t bring significant enhancement of RLM OOS evaluation in NR-U.

· View 6 (R4-1911324 MediaTek)
· Proposal 1: Not to extend the indication period of out-of-sync and in-sync due to the missing DRS occasions.
· Observation 1: UE may not be able to differentiate the missed DRS occasions due to LBT or due to low SNR side conditions at UE.
· Observation 3: UE could sent out INS and OOS indications simultaneously, if the OOS evaluation period is shorter that the upper limit of INS evaluation period.
· Proposal 3: The amount of extension on OOS evaluation period should consider the maximum amount of extension on INS evaluation period.
· Observation 4: At low SNR condition, the OOS evaluation will be extended to its upper limit, if the extension is based on the number of DRS occasions not available at the UE.
· Proposal 4: The OOS evaluation period should be based on a fixed value. It should not be extended according to the number of DRS occasions not available at the UE.
Agreements from main meeting: -
Possible WF:

· For out-of-sync, define evaluation period based on Lout≤Lout,max
· When Lout,max is reached for at least RLM-RS resource, the UE shall complete the current out-of-sync evaluation period and send the out-of-link indication to higher layers, at least when all RLM-RSs are QCL-ed. 
· Number of samples for detecting the presence of RLM-RS:
· multiple samples (e.g., Ndet=[2]) can be used at a lower SINR,
· 1 sample (like for in-sync) is used at a higher SINR.
· The out-of-sync evaluation period can be defined as follows:

	Configuration
	TEvaluate_out_SSB (ms) 

	no DRX
	Max(100, Ceil((10 + X + Lout)*P)*TSSB)

	DRX cycle≤320
	Max(100, Ceil(1.5*(10 + X + Lout)*P)*Max(TDRX,TSSB))

	DRX cycle>320
	Ceil((10 + X + Lout)*P)*TDRX

	NOTE 1:
TSSB is the periodicity of the SSB configured for RLM. TDRX is the DRX cycle length.

NOTE 2:   Lout is the number of SSBs not available at the UE during TEvaluate_out_SSB, where Lout ≤ Lout,max.
NOTE 3:   Lout,max=TBD+X for Max(TDRX,TSSB)≤40 where TDRX=0 for non-DRX, 
                  Lout,max=TBD+X for 40<Max(TDRX,TSSB)≤320, 
                  Lout,max=TBD+X for TDRX>320.

NOTE 4: X is for additional delay depending on the number Ndet of samples needed to determine the presence of SSB by UE. X=0 and Ndet=1 for SINR≥[-6] dB, X=TBD and Ndet=2 for SINR<[-6] dB.


· X=0 (no extension) if a single sample is used
· X=TBD for multiple samples (e.g., X=Ndet-1)
Discussion:

Agreements:

Issue #45: EN-DC SFTD
· UE behavior upon exceeding the maximum NLBT-fail:
· view 1 (R4-1912380 Ericsson): Introduce a maximum value for NLBT-fail. When exceeding the maximum value, the UE terminates the SFTD measurement. A suitable maximum value, and whether it shall depend e.g. on SMTC period or DRX cycle, is for further investigation.
· view 2 (R4-1912350): If number of LBT failures exceed maximum value of L, the SFTD measurement should restart and the measurement timer should reset.
· Time difference for PCell and PSCell:
· Proposal 2 (R4-1912380 Ericsson): Time difference between frame timing acquisition for PCell and PSCell, respectively, shall fulfill |t1-t2| < max(40ms, SMTC).
· Proposal 2 (R4-1912350 Qualcomm). RAN4 to not capture limiting the time between acquisition of PCell timing and PSCell timing as they are implicitly enforced by delay and accuracy requirements.

· Observation 4;  There is no signaling support to “request” UE to perform the measurements at a given proximity. And there is no way to test whether UE has performed the measurements close enough. All that can be tested is the accuracy of the measurement. 

Agreements from RAN4#92:
· 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

· 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)

Possible WF:

· UE behavior upon reaching the maximum NLBT-fail:
· NLBT-fail,max is the maximum value of NLBT-fail. NLBT-fail,max depends on SMTC period and DRX cycle.

· Upon exceeding NLBT-fail,max, the UE terminates the SFTD measurement.

· Time difference for PCell and PSCell:

· Time difference between frame timing acquisition for PCell and PSCell, respectively, shall fulfill |t1-t2| < max(40ms, SMTC).
Discussion:

Agreements:

Issue #31: Active BWP switching

· View 1 (R4-1912204 Ericsson):

· If the delay due to the DL LBT failure becomes too long then the UE may not have a valid scheduling grant for transmitting in UL there may be additional delay to receive the grant for transmitting PUSCH. 

· If the delay due to DL LBT failure becomes too long then UE might need to perform AGC setting.

· The total time period over which DCI-based DL BWP switching occurs shall be:

n+ TBWPswitchDelay + TDCI_DL, slots

· TDCI_DL is the time period starting from slot n+ TBWPswitchDelay and over which DL slot is unavailable at the UE due to DL CCA failures in the serving cell. It is expressed in slots.

· When TDCI_DL > Tmax then the UE is not expected to receive the PDSCH on the new BWP. Where Tmax = TBD. 

· The total time period over which DCI-based UL BWP switching occurs shall be:

n+ TBWPswitchDelay + TDCI_UL, (slots)
· TDCI_UL is the time period staring from slot n+ TBWPswitchDelay and over which UL slot is unavailable at the UE due to UL CCA failures in the serving cell. It is expressed in slots.

· When TDCI_UL > Tmax then the UE is not expected to transmit the PUSCH on the new BWP. 

· The total time period over which timer-based DL BWP switching occurs shall be:

n+ TBWPswitchDelay + TTimer_DL, (slots)
· TTimer_DL is the time period starting from slot n+ TBWPswitchDelay and over which DL slot is unavailable at the UE due to DL CCA failures in the serving cell. It is expressed in slots.

· When TTimer_DL > Tmax then the UE is not expected to receive the PDSCH on the new BWP. Where Tmax = TBD.

· The total time period over which time-based UL BWP switching occurs shall be:

n+ TBWPswitchDelay + TTimer_UL, (slots)
· TTimer_UL is the time period starting from slot n+ TBWPswitchDelay and over which UL slot is unavailable at the UE due to UL CCA failures in the serving cell. It is expressed in slots.

· When TTimer_UL > Tmax then the UE is not expected to transmit the PUSCH on the new BWP. Where Tmax = TBD.

· The total time period over which RRC-based DL BWP switching occurs shall be:
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and over which the DL slot is unavailable at the UE due to CCA failures in the serving cell. It is expressed in slots.

· When TRRC_DL > Tmax then the UE is not expected to receive the PDSCH on the new BWP. 

· The total time period over which RRC-based UL BWP switching occurs shall be:
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· TRRC_DL is the time period starting from slot [image: image8.png]n + [RRCprocessingDelay TowPswitchbelayRRC
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and over which the DL slot is unavailable at the UE due to CCA failures in the serving cell. It is expressed in slots.

· when TRRC_DL > Tmax then the UE is not expected to receive the PDSCH on the new BWP. 

· View 2 (R4-1911323 MediaTek): Capture the delayed ACK transmission due to UL LBT in BWP test cases, if the test cases are introduced.
· Observation 1: The current active BWP switch delay is defined as the time when UE is ready, instead of when the channel is available.
· Observation 2: The LBT failure would not have impact on the core requirement of active BWP switch delay for NR-U.
· View 3 (R4-1911926 Huawei): There is need to extend the corresponding delay requirement of active BWP switching in NR-U scenarios.
Agreements from main meeting: -
Possible WF:

· If the delay due to the DL LBT failure becomes too long then the UE may not have a valid scheduling grant for transmitting in UL there may be additional delay to receive the grant for transmitting PUSCH. 

· If the delay due to DL LBT failure becomes too long then UE might need to perform AGC setting.
· UE behavior: UE is not expected to receive PDSCH in the new DL BPW, when the time duration TDL over which DL LBT failures occur successively exceeds TDL,max.
· UE behavior: UE is not expected to transmit PUSCH in the new UL BPW, when the time duration TUL over which UL LBT failures occur successively exceeds TUL,max.
Discussion:

Agreements:

Issue #37: L1-RSRP measurements - R4-1911767

· Proposal 1 (R4-1911767 Ericsson): RAN4 prioritizes the SSB based L1-RSRP measurements for reporting for NR-U. RAN4 will revisit CSI-RS based L1-RSRP measurements when RAN1 decided the CSI-RS configuration for L1-RSRP measurements. 

· Proposal 2 (R4-1911767 Ericsson): Set the SSB based L1-RSRP evaluation period for NR-U as follows:  

	Configuration
	TL1-RSRP_Measurement_Period_SSB (ms) 

	non-DRX
	max(TReport, ceil((M+L1)*P)*TSSB)

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*(M+L1)*P)*max(TDRX,TSSB))

	DRX cycle > 320ms
	ceil((M+L1)*P)*TDRX

	Note 1:
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 2:
L1=0 if higher layer parameter timeRestrictionForChannelMeasurement is configured. Otherwise L1 is the number of SSBs not available at the UE during TL1-RSRP_Measurement_Period_SSB where L1 ≤ L1max. 

Note 3: 
L1max for Max(TDRX,TSSB) ≤ 12 where TDRX=0 for non-DRX, L1max=6 for 40 < Max(TDRX, TSSB) ≤ 320, and L1max=3 for TDRX > 320.


· Proposal 3 (R4-1911767 Ericsson): UE report ‘not valid’ to the network in the case of L1-RSRP measurement failure, i.e., L1 exceeds L1max. 

· Proposal 4 (R4-1911767 Ericsson): Use RSRP_0 to indicate ‘not valid’.
Agreements from main meeting: -
Possible WF:

RAN4 prioritizes the SSB based L1-RSRP measurements for reporting for NR-U. RAN4 will revisit CSI-RS based L1-RSRP measurements when RAN1 decided the CSI-RS configuration for L1-RSRP measurements.
UE report ‘not valid’ to the network when L1>L1,max.
Use RSRP_0 to indicate ‘not valid’.
	Configuration
	TL1-RSRP_Measurement_Period_SSB (ms) 

	non-DRX
	max(TReport, ceil((M+L1)*P)*TSSB)

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*(M+L1)*P)*max(TDRX,TSSB))

	DRX cycle > 320ms
	ceil((M+L1)*P)*TDRX

	NOTE 1:
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 2:
L1 is the number of SSBs not available at the UE during TL1-RSRP_Measurement_Period_SSB where L1 ≤ L1,max. L1=0 if higher layer parameter timeRestrictionForChannelMeasurement is configured.

NOTE 3: 
L1,max≤ [12] for Max(TDRX,TSSB) ≤40 ms where TDRX=0 for non-DRX, 
               L1,max=[6] for 40 < Max(TDRX, TSSB) ≤ 320, and 
               L1,max=[3] for TDRX > 320.


Discussion:

Agreements:

Issue #36: Beam management: CBD - R4-1911766

· Proposal 4 (R4-1911766 Ericsson): Set the SSB based CBD evaluation period for NR-U as follows: 

	Configuration
	TEvaluate_CBD_CBD (ms) 

	non-DRX, DRX cycle ≤ 320ms
	ceil((3+LCBD)*P) * TSSB

	DRX cycle > 320ms
	ceil((3+LCBD) *P) * TDRX

	Note 1: TDRS is the periodicity of DRS in the set [image: image9.wmf]1

q

. TDRX is the DRX cycle length.

Note 2: LCBD is the number of SSBs not available at the UE during TEvaluate_CBD_SSB where LCBD ≤ LCBD_max.

Note 3: LCBD=12 for Max(TDRX,TSSB) ≤ 40 where TDRX=0 for non-DRX, LCBD_max=6 for 40 < Max(TDRX, TSSB) ≤ 320, and LCBD_max=3 for TDRX > 320.


· Proposal 5 (R4-1911766 Ericsson): In the case of CBD evaluation failure, i.e., LCBD exceeds LCBD_max, UE should skip the new beam selection process. 

Agreements from main meeting: -
Possible WF:

	Configuration
	TEvaluate_CBD_CBD (ms) 

	non-DRX, DRX cycle ≤ 320ms
	ceil((3+LCBD)*P) * TSSB

	DRX cycle > 320ms
	ceil((3+LCBD) *P) * TDRX

	NOTE 1: TSSB is the periodicity of SSB in the set [image: image10.wmf]1

q

. TDRX is the DRX cycle length.

NOTE 2: LCBD is the number of SSBs not available at the UE during TEvaluate_CBD_SSB where LCBD ≤ LCBD,max.

NOTE 3: LCBD,max=[12] for Max(TDRX,TSSB) ≤ 40 where TDRX=0 for non-DRX, 
               LCBD,max=[6] for 40 < Max(TDRX, TSSB) ≤ 320, and 
               LCBD_max=[3] for TDRX > 320.


UE behavior: Upon exceeding LCBD,max, UE shall skip the new beam (re)selection process.
Discussion:

Agreements:

Issue #35: Beam management: BFD - R4-1911766

· Proposal 1 (R4-1911766 Ericsson): RAN4 prioritizes the SSB based beam failure detection and candidate beam detection for NR-U. RAN4 will revisit CSI-RS based BFD/CBD when RAN1 decided the CSI-RS configuration for BFD-RS/CBD-RS.

· Proposal 2 (R4-1911766 Ericsson): Set the SSB based BFD evaluation period for NR-U as follows:  
	Configuration
	TEvaluate_BFD_SSB (ms) 

	no DRX
	max([50], ceil((5+LBFD)*P)*TSSB)

	DRX cycle ≤ 320ms
	max([50], ceil(1.5*(5+LBFD)*P)*max(TDRX,TSSB))

	DRX cycle > 320ms
	ceil((5+LBFD)*P)*TDRX

	Note 1: TSSB is the periodicity of SSB in the set [image: image11.wmf]0

q

. TDRX is the DRX cycle length.

Note 2: LBFD is the number of SSBs not available at the UE during TEvaluate_BFD_SSB where LBFD ≤ LBFD_max.

Note 3: LBFD_max=20 for Max(TDRX, TSSB) ≤ 40 where TDRX=0 for no DRX, LBFD_max=10 for 40 < Max(TDRX, TSSB) ≤ 320, and LBFD_max =5 for TDRX > 320.


· Proposal 3 (R4-1911766 Ericsson): In the case of BFD evaluation failure, i.e., LBFD exceeds LBFD_max, UE behaviour is the same as if the radio link quality were below Qout_LR for this BFD-RS resource. 

Agreements from main meeting: -
Possible WF:

	Configuration
	TEvaluate_BFD_SSB (ms) 

	no DRX
	max([50], ceil((5+LBFD)*P)*TSSB)

	DRX cycle ≤ 320ms
	max([50], ceil(1.5*(5+LBFD)*P)*max(TDRX,TSSB))

	DRX cycle > 320ms
	ceil((5+LBFD)*P)*TDRX

	NOTE 1: TSSB is the periodicity of SSB in the set [image: image12.wmf]0

q

. TDRX is the DRX cycle length.

NOTE 2: LBFD is the number of SSBs not available at the UE during TEvaluate_BFD_SSB where LBFD ≤ LBFD,max.

NOTE 3: LBFD,max=[20] for Max(TDRX, TSSB) ≤ 40 where TDRX=0 for no DRX, 

               LBFD,max=[10] for 40 < Max(TDRX, TSSB) ≤ 320, and 

               LBFD,max =[5] for TDRX > 320.


UE behavior: Upon exceeding LBFD,max, UE behaviour shall be the same as if the radio link quality were below Qout_LR for this BFD-RS resource. 

Discussion:

Agreements:

Issue #21: SCell activation delay

· THARQ:
· Proposals 4-5 (R4-1912085 Ericsson) and Proposal 2 (R4-1912049 Ericsson): THARQ = THARQ,ref+(HARQ , where THARQ,ref is the timing between DL data transmission and acknowledgement as specified in TS 38.213 [3], and (HARQ≤(HARQ,max is the delay in HARQ feedback due to UL LBT failure and UE N-th reattempt (which became successful) to transmit HARQ feedback provided the resources are configured for the UE ((HARQ =0 for channel access category 1). (HARQ,max=TBD, upon exceeding which the UE can stop attempting to transmit HARQ feedback and can abandon the SCell activation procedure.

· Proposal 1 (R4-1911322 MediaTek): If ACK transmission is delayed by UL LBT failures, then the SCell activation delay requirement should be extended, and the corresponding starting time of interruptions should also be delayed.

· Proposal 3 (R4-1912286 Nokia): RAN4 to wait for the finalization of the discussions about HARQ enhancements in NR-U before changing the THARQ definition.

· Tactivation_time:
· Proposal 1 (R4-1912286 Nokia): 

· If the SCell is known and belongs to FR1, Tactivation_time is:

· -[5ms + TDMTC_duration_SCell + (1+L)*TDMTC_SCell, when SCell measurement cycle ≤ [160ms].

· -[TDMTC_MAX+(1+L)*TDMTC_SCell+5ms+TDMTC_duration_SCell], otherwise

· If the SCell is unknown and belongs to FR1, Tactivation_time_NR-U is:

· -[TDMTC_MAX+ 5ms + TDMTC_duration_SCell + (1+L)*TDMTC_SCell] provided the SCell can be successfully detected on the first attempt 

· If the SCell is unknown and belongs to FR1, Tactivation_time is:

· -[2*TDMTC_MAX + (2+L)*TDMTC_SCell + 5ms + TDMTC_duration_SCell] provided the SCell can be successfully detected on the first attempt.
· where

· TDMTC_MAX_: In FR1, in case of intra-band SCell activation, TDMTC_MAX is the longer DMTC periodicity between active serving cells and SCell being activated provided the cell specific reference signals from the active serving cells and the SCells being activated or released are available in the same slot; in case of inter-band SCell activation, TDMTC_MAX is the DMTC periodicity of SCell being activated.

· TDMTC_SCell: DMTC periodicity of NR-U SCell being activated.

· TDMTC_duration_SCell:  DMTC duration of NR-U SCell being activated

· L: the number of CCA failures before the SCell can be detected on the first attempt

· Proposals 6-7 (R4-1912085 Ericsson): Tactivation_time is defined as follows (where L1≤L1max, L2≤L2max, and L3≤L3max are the corresponding numbers of SSB occasions not available at the UE due to CCA failure):

· For a known SCell:

· -TFirstSSB+ Trs *L1+ 5ms, if the SCell measurement cycle is equal to or smaller than 160ms.

· -(TSMTC_MAX + Trs )*(1+L2)+ 5ms, if the SCell measurement cycle is larger than 160ms.

· For an unknown SCell:

· -(TSMTC_MAX + Trs )*(2+L3)+ 5ms, provided the SCell can be successfully detected in one attempt.

· where L1max, L2max, and L3max are TBD, upon exceeding which the UE can stop activating the SCell and can abandon the SCell activation procedure.

· Proposal 4 (R4-1912360, Q): 

· If the NR-U SCell is known, Tactivation_time_NR-U is:

· -[TDMTC_SCell + 5ms + TDMTC_duration  + L], if the SCell measurement cycle ≤ [160ms].

· -[TDMTC_MAX + TDMTC_SCell + 5ms + TDMTC_duration + L], otherwise.

· If the SCell is unknown, Tactivation_time_NR-U is:

· -[2*TDMTC_MAX + 2*TDMTC_SCell + 5ms + TDMTC_duration + L] provided the SCell can be successfully detected on the first attempt.
· Where 

· L : number of SSBs not available in DL

· TDMTC_MAX: In case of intra-band NR-U SCell activation, TDMTC_MAX is the longer DMTC periodicity between active serving cells and NR-U SCell being activated provided the cell specific reference signals from the active serving cells and the SCells being activated or released are available in the same slot; in case of inter-band SCell activation, TDMTC_MAX is the DMTC periodicity of NR-U SCell being activated.

· TDMTC_SCell: DMTC periodicity of NR-U SCell being activated.
· TCSI_reporting:
· Proposal 1 (R4-1912286 Nokia): TCSI_reporting is the delay including uncertainty in acquiring the first available downlink CSI reference resource, including the uncertainty due to DL LBT failure, the UE processing time for CSI reporting and uncertainty in acquiring the first available CSI reporting resources as specified in TS 38.331.
· Proposal 8 (R4-1912085 Ericsson): TCSI_reporting = TCSI_reporting,ref +(CSI, where TCSI_reporting,ref is the delay (in ms) including uncertainty in acquiring the first available downlink CSI reference resource, UE processing time for CSI reporting and uncertainty in acquiring the first available CSI reporting resources as specified in TS 38.331 [2], and (CSI≤(CSI,max is the additional delay due to UL LBT failure and UE reattempt to transmit CSI report provided the resources are configured for the UE ((CSI =0 for channel access category 1). (CSI,max=TBD, upon exceeding which the UE can stop attempting to transmit CSI report and can abandon the SCell activation procedure.

· Proposal 4 (R4-1912360, Q): TCSI_reporting is the delay including uncertainty in acquiring the first available downlink CSI reference resource including the delay due to LBT, UE processing time for CSI reporting and uncertainty in acquiring the first available CSI reporting resources as specified in TS 38.331.

Agreements from main meeting: -
Possible WF:

· THARQ is extended with (HARQ to account for UL LBT failures, where (HARQ≤(HARQ,max is the delay in HARQ feedback due to UL LBT failure and UE reattempt to transmit HARQ feedback provided the resources are configured for the UE ((HARQ =0 for channel access category 1).
· TCSI_reporting = TCSI_reporting,ref +(CSI, where 
TCSI_reporting,ref is the delay (in ms) as defined in Rel-15,

(CSI≤(CSI,max is the additional delay due to UL LBT failure and UE reattempt to transmit CSI report provided the resources are configured for the UE ((CSI =0 for channel access category 1). 

(CSI,max=TBD, upon exceeding which the UE can stop attempting to transmit CSI report and can abandon the SCell activation procedure.
· How to extend Tactivation_time needs further discussion

Discussion:

Agreements:

Issue #20: SCell deactivation delay

· Proposal 4 (R4-1912286 Nokia): The SCell deactivation delay requirements from Rel-15 NR are reused for NR-U Rel 16.
· Proposal 2 (R4-1911322 MediaTek): FFS the impact on SCell deactivation delay and interruption when the ACK transmission is delayed by UL LBT failures. 

· Observation: For SCell deactivation requirements, the ACK transmission may also be delayed due to UL LBT, and it should FFS the impact of the delayed ACK transmission.

· Proposal 5 (R4-1912360 Qualcomm): Upon receiving SCell deactivation command or upon expiry of the sCellDeactivationTimer in slot n, the UE shall accomplish the deactivation actions for the SCell being deactivated no later than in slot n+[THARQ +3ms ]. Details of THARQ are FFS. 
Agreements from main meeting: -
Possible WF:

THARQ is extended with (HARQ to account for UL LBT failures, where (HARQ≤(HARQ,max is the delay in HARQ feedback due to UL LBT failure and UE reattempt to transmit HARQ feedback provided the resources are configured for the UE ((HARQ =0 for channel access category 1).
Discussion:

Agreements:

Issue #28: PSCell addition delay

· view 1 (R4-1911929 Huawei):

· Proposal 1: The PSCell delay requirement shall be the time between receiving the PSCell addition and the successful PRACH preamble transmission.

· Proposal 2: PRACH uncertainty TPSCell_ DU should be defined as the uncertainty of PRACH Preamble transmission in the PSCell.
· Proposal 3: RAN4 should wait for RAN2 decision on the UL LBT failure mechanism before making the requirements for TPSCell_ DU in NR-U.

· view 2 (R4-1912086, Ericsson):

· Proposal 5: To account for DL and UL LBT, Tconfig PSCell is extended, to be specified in TS 36.133.

· Proposal 6: Tconfig_PSCell = TRRC_delay + Tprocessing + Tsearch +T∆ + (TPSCell_ DU,ref+(PRACH)+ 2 ms , with Tsearch=0 for the known PSCell and Tsearch=(3+L1)* Trs for unknown PSCell, T∆=Trs*(1+L2), and where the other parameters are defined as above.

· Proposal 7: The maximum value of (PRACH ((PRACH,max) is TBD, upon exceeding which the UE can stop attempting to transmit PRACH and can abandon the PSCell addition procedure.

· Proposal 8: The maximum values of L1 and L2 are TBD and may depend on TRS, upon exceeding which the UE can restart the search and timing acquisition procedures, but the UE can abandon the PSCell addition after N unsuccessful attempts to complete the search and the timing acquisition procedures.

· view 3 (R4-1912355 Qualcomm):

· Proposal 1. For PSCell addition delay in Scenario B of NR-U, RAN4 to adopt the following: Upon receiving NR-U PSCell addition in subframe n, the UE shall be capable to transmit PRACH preamble towards NR-U PSCell no later than in subframe n + Tconfig PSCell:

· Where:

· Tconfig_PSCell = TRRC_delay + Tprocessing + Tsearch + T∆ + TPSCell_ DU + 2 ms
· TRRC_delay is the RRC procedure delay as specified in TS 36.331.

· Tprocessing is the SW processing time needed by UE, including RF warm up period. Tprocessing = 20 ms for NR-U PSCell.

· Tsearch is the time for AGC settling and PSS/SSS detection and is Tsearch = 0 ms for known target cell. If the target cell is an unknown cell and the target cell Es/Iot ≥ [-2] dB, then Tsearch = (3 + L1´)* Trs ms;

· L1´ is the number of occasions during settling time that reference signal is not available due to LBT;

· T∆ is time for fine time tracking and acquiring full timing information of the target cell. T∆ = (1 + L2)*Trs ms for a known and for an unknown PSCell.

· L2 is the number of occasions during fine time tracking period that the reference signal is not available due to LBT;

· TPSCell_ DU is uncertainty in acquiring the first available PRACH occasion in the new cell and can be up to:       (1 + L3) * TSSB,RO + 10 ms where TSSB,RO is the SSB to PRACH occasion association period in TS 38.213 and L3 is the number of PRACH occasions that are unavailable for PRACH transmission due to LBT failure.

· Trs is the DMTC periodicity of the target NR-U cell if the UE has been provided with an DMTC configuration for the target cell in PSCell addition message, otherwise Trs is the DMTC configured in the measObjectNR having the same SSB frequency and subcarrier spacing. If the UE is not provided DMTC configuration or measurement object on this frequency, the requirement in this section is applied with a default TBD periodicity for DMTC. RAN4 to further discuss the default value after further progress in RAN1/2 groups.

· The terms L1´, L2, and L3 and their corresponding max values L1,max´, L2,max , and L3,max are the same as those in the HO definition. 
Agreements from main meeting: -
Possible WF:

· TRRC_delay and Tprocessing are the same as in Rel-15 NR.

· Tsearch is extended by L1*Trs to account for DL LBT failures (L1≤L1max, L1max=TBD depending on Trs)
· T∆ is extended by L2*Trs to account for DL LBT failures (L2≤L2max, L2max=TBD depending on Trs)
· TPSCell_ DU is extended by (PRACH to account for UL LBT failures ((PRACH=0 for channel access category 1). The maximum value of (PRACH ((PRACH,max) is TBD, upon exceeding which the UE can stop attempting to transmit PRACH and can abandon the PSCell addition procedure.

Discussion:

Agreements:

Issue #46: Inter-RAT SFTD

· Proposal 3 (R4-1912380 Ericsson): For inter-RAT SFTD towards NR-U with LBT, the UE shall continue to search for a cell until whichever comes first of: (a) a cell is found whereby SFTD is reported, (b) the SFTD measurement is deconfigured by MeNB, (c) the PCell is changed, or (d) a UE timer expires. A suitable UE timer value is for further investigation.

· Proposal 4 (R4-1912380 Ericsson): The inter-RAT SFTD reporting delay requirement is based on that the UE shall be capable of reporting SFTD at latest X ms after the start of a period with Y consecutively transmitted SSBs. Values of X and Y depend on the configuration in use, and are for further investigation.

· Proposal 1 (R4-1911326 MediaTek): For inter-RAT SFTD measurements towards NR-U with LBT, the delay requirements are extended to reflect the LBT failure, e.g., the measurement period Tmeasure_SFTD1 when no MCG DRX is used can be:
-
For SFTD measurements without measurement gaps, and without additional SS-RSRP reporting:

-
For NR carrier in FR1: Tmeasure_SFTD1 = [14+L1] SMTC periods

-
For SFTD measurements in measurement gaps, and without additional SS-RSRP reporting:

-

For NR carrier in FR1: Tmeasure_SFTD1 = [Nfreq × (8+L2) × max(MGRP, SMTC period)]

-
For SFTD measurements without measurement gaps, and with additional SS-RSRP reporting:

-
For NR carrier in FR1: Tmeasure_SFTD1 = [19+L3] SMTC periods

-
For SFTD measurements in measurement gaps, and with additional SS-RSRP reporting:

-

For NR carrier in FR1: Tmeasure_SFTD1 = [Nfreq × (13+L4) × max(MGRP, SMTC period)]

· Proposal 2 (R4-1911326 MediaTek): For inter-RAT SFTD measurements towards NR-U with LBT, the maximum value of the number of missing DRS occasions should be defined.

· Proposal 3 (R4-1911326 MediaTek): UE is allowed to report “not found” when the number of missing DRS occasions exceeds the maximum value.
· Proposal 3 (R4-1912350 Qualcomm): If number of LBT failures exceed maximum value of L, the SFTD measurement should restart and the measurement timer should reset.
Agreements from main meeting: -
Possible WF:

Discussion:

Agreements:

Issue #50: SCS in RSSI and channel occupancy configuration (FFS from RAN4#92)

· Proposal 1 (R4-1912083): Configuring the measurement duration and bandwidth shall be independent of the SCS used in the measurement resources, e.g., as fractions or multiples of a subframe and in MHz, respectively, or configured with respect to a reference SCS which may be different from the SCS of the measurement resources.

· Observation: RSSI and channel occupancy measurement resources shall not be limited to SSB time resources or SSB frequencies, i.e., the SCS of the measurement resources may be very different and dynamic

· Proposal 2 (R4-1912359 Qualcomm): RAN4 to adopt defining the measurement duration with respect to an independent numerology in the measurement object. 
Agreements from main meeting: -
Possible WF:

Time- and frequency-resource configuration for RSSI and channel occupancy measurements shall be independent of the SCS used in the measurement resources, e.g., configured in units not dependent on SCS or with respect to a reference SCS which may be different from the SCS of the measurement resources.

RSSI and channel occupancy measurement resources does not need to be limited to SSB time resources or SSB frequencies, i.e., the SCS of the measurement resources may be very different and dynamic.
Discussion:

Agreements:

Issue #53: Measurement accuracy requirements for RSSI and channel occupancy

· Proposal 5 (R4-1912083 Ericsson): RAN4 to define intra-frequency, inter-frequency, and inter-RAT measurement accuracy requirements for RSSI and channel occupancy.

· Proposal 6 (R4-1912083 Ericsson): RAN4 to define measurement reporting mapping for RSSI. FFS whether measurement report mapping is needed for channel occupancy, depending on its definition to be decided by other groups.

· Proposal 1 (R4-1912359): RAN4 to define RSSI measurement accuracy requirements based on narrowband measurements (e.g., SSB BW). 

· Proposal 4 (R4-1912359): RSSI measurement frequency resources to be in subband unit.
· Proposal 2 (R4-1912349): RAN4 to discuss and decide on the RSSI report mapping after concluding the discussion on RSSI measurement BW. 

· Proposal 3 (R4-1912349): NR can use LTE LAA RSSI/CO accuracy requirements as baseline pending further progress on the definition of RMTC. 

Agreements from main meeting: -
Possible WF:

· RAN4 to define intra-frequency, inter-frequency, and inter-RAT measurement accuracy requirements for RSSI and channel occupancy.

· RAN4 to define measurement reporting mapping for RSSI. FFS whether measurement report mapping is needed for channel occupancy, depending on its definition to be decided by other groups.

Discussion:

Agreements:

Issue #52: NR-U measurements accuracy - R4-1912349
Proposal 1: For existing NR measurements (RSRP/RSRQ/SINR/L1-RSRP), NR-U to adopt the same accuracy requirements as R15 NR. 
Agreements from main meeting: -
Possible WF:

For existing NR measurements (RSRP/RSRQ/SINR/L1-RSRP), NR-U to adopt the same accuracy requirements as in Rel-15 NR.
Discussion:

Agreements:

Issue #51: Measurement requirements for RSSI and channel occupancy

· Proposal 4 (R4-1912083): RAN4 to define for RSSI and channel occupancy:

· intra-frequency (on PCC, PSCC, and SCC), 

· inter-frequency, and 

· inter-RAT measurement requirements.

· Proposal 7 (R4-1912083): RAN4 to decide the measurement gap patterns applicable for RSSI and channel occupancy measurements and specify the applicability.

· Proposal 3 (R4-1912359): Maximum duration of RSSI measurement window to be capped to 5ms.

· Proposal 5 (R4-1912359): If the UE is configured to measure RSSI and CO for multiple subbands in the configured BWP, it performs measurements serially, i.e., one subband per RMTC.
Agreements from main meeting: -
Possible WF:

· RAN4 to define for RSSI and channel occupancy:

· intra-frequency (on PCC, PSCC, and SCC), 

· inter-frequency, and 

· inter-RAT measurement requirements.

· RAN4 to decide the measurement gap patterns applicable for RSSI and channel occupancy measurements and specify the applicability.

Discussion:

Agreements:

Issue #48: Reporting criteria for NR-U measurements

· Proposal 3 (R4-1911075 ZTE): The measurement and reporting of RSSI and CO per sub-band of 20 MHz shall be supported by RAN4.

· Proposals 1 & 3 (R4-1912092 Ericsson): For UE capable of and configured with wideband operation with CCA, 

· 1 report for RSSI and channel occupancy measurements is capable of minimum 1 RSSI measurement and 1 channel occupancy measurement per subband.

· clarify (e.g., in a note in the reporting criteria table) that each 1 reporting criterion is capable of respective measurements per subband.

· Proposal 2 & 4 (R4-1912092 Ericsson): For UE not capable of or not configured with wideband operation with CCA, 

· 1 report for RSSI and channel occupancy measurements is capable of minimum 1 RSSI measurement and 1 channel occupancy measurement per carrier frequency with CCA.

· clarify (e.g., in a note in the reporting criteria table) that each 1 reporting criterion is capable of respective measurements per carrier frequency with CCA.
Agreements from main meeting: -
Possible WF:

· For UE capable of and configured with wideband operation with CCA, 

· 1 report for RSSI and channel occupancy measurements is capable of minimum 1 RSSI measurement and 1 channel occupancy measurement per subband.

· clarify (e.g., in a note in the reporting criteria table) that each 1 reporting criterion is capable of respective measurements per subband.

· For UE not capable of or not configured with wideband operation with CCA, 

· 1 report for RSSI and channel occupancy measurements is capable of minimum 1 RSSI measurement and 1 channel occupancy measurement per carrier frequency with CCA.

· clarify (e.g., in a note in the reporting criteria table) that each 1 reporting criterion is capable of respective measurements per carrier frequency with CCA.

Discussion:

Agreements:
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