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Issue #13: Remaining issues for inter-RAT SFTD (R4-1915057, R4-1913124)
· UE behavior upon exceeding Tmeasure_SFTD_LBT_max = [10]× Tmeasure_SFTD1 : UE shall abandon the measurement 

· Reporting delay: based on that the UE shall be capable of reporting SFTD at earliest upon having received the SFTD measurement configuration, and 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 FFS.

Possible WF:

· UE behavior upon exceeding Tmeasure_SFTD_LBT_max: UE shall abandon the measurement 

· Tmeasure_SFTD_LBT_max = [10]× Tmeasure_SFTD1
· Reporting delay: based on that the UE shall be capable of reporting SFTD at earliest upon having received the SFTD measurement configuration, and 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 FFS.

Discussion:

MediaTek: does the drop the measurement?
Ericsson: UE stops searching

MediaTek: 10 is too long, can we make TBD?
Agreements:

· UE behavior upon exceeding Tmeasure_SFTD_LBT_max: UE shall stop the search

· FFS whether UE abandons the measurement 

· Tmeasure_SFTD_LBT_max = k× Tmeasure_SFTD1, k=TBD≤10
· Reporting delay: based on that the UE shall be capable of reporting SFTD at earliest upon having received the SFTD measurement configuration, and at latest X ms after the start of a period with Y consecutively available SSBs. Values of X and Y depend on the configuration in use and are FFS.

· Rel-15 side conditions

Issue #12: Remaining issues for EN-DC SFTD (R4-1915057)
· NLBT-fail,max:
	Condition
	NLBT-fail,max

	max(TDRX,TSMTC)≤40
	[7]

	40<max(TDRX,TSMTC)≤320
	[5]

	TDRX > 320
	[3]


· add specification text on that time difference between frame timing acquisition for PCell and PSCell, respectively, shall fulfill |t1-t2| < max(40ms, SMTC)
Agreements from main meeting in RAN4#92-bis:
· NLBT-fail,max:
	Condition
	NLBT-fail,max

	max(TDRX,TSMTC)≤40
	[7]

	40<max(TDRX,TSMTC)≤320
	[5]

	TDRX > 320
	[3]


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:

· add specification text on that time difference between frame timing acquisition for PCell and PSCell, respectively, shall fulfill |t1-t2| < max(40ms, SMTC)
Discussion:

Qualcomm: we are Ok if clarify that there will not be testing
Agreements:

· specify that time difference between frame timing acquisition for PCell and PSCell, respectively, shall fulfill |t1-t2| < max(200 ms, 5*TSMTC)
· RAN4 will not define test case for this requirement in Rel-16
· TSMTC is the PSCell SMTC period
Issue #14: Timing reference cell (R4-1914617)
· 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 with SSB available at the UE within this CG as the new reference cell and applies one shot timing adjustment. 

· The UE transmission after one shot adjustment due to changing the reference cell shall meet Te.

· The UE transmit timing immediately after the one shot adjustment shall be: T2-(NTA+NTA_offset)(Tc + 2*(T1-T2), where 
· T1 is the DL reception reference time of the old reference cell (e.g. SpCell) at the UE immediately before switching to new reference cell (e.g. SCell).

· T2 is the DL reception reference time of the new reference cell (e.g. SCell) at the UE immediately after switching to the new reference cell.

· One shot UE transmit timing adjustment to be applied by the UE immediately after switching to the new reference cell = 2*(T1-T2).
Agreements from RAN4#92-bis:
· Reference cell to derive UL transmit timing:

· Investigate Option 1 until RAN4#93
· 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.

Possible WF:

· Option 1 is agreed
· The UE transmission after one shot adjustment due to changing the reference cell shall meet Te.

· The UE transmit timing immediately after the one shot adjustment shall be: T2-(NTA+NTA_offset)(Tc + 2*(T1-T2), where 
· T1 is the DL reception reference time of the old reference cell (e.g. SpCell) at the UE immediately before switching to new reference cell (e.g. SCell).

· T2 is the DL reception reference time of the new reference cell (e.g. SCell) at the UE immediately after switching to the new reference cell.

· One shot UE transmit timing adjustment to be applied by the UE immediately after switching to the new reference cell = 2*(T1-T2).
Discussion:

ZTE: we need clarify conditions when the UE switches forth and back to PCell
Q: we need to finalize the single-shot discussion in Rel-15

Q to ZTE: why do we need to switch back to PCell?

Ericsson: the issue here is different since the switching is between serving cells with serving cell SSBs, no need in tuning
Q: do we need one-shot here?

Huawei: concern on one-shot adjustment

Ericsson: the condition is the same as before (1 SSB in 160 ms); I agree we do not need to switch to PCell; all carriers are intra-band for NR-U so 3us is the maximum and we do not have much margin that’s why we need to adjust
ZTE: is the switching after missing 1 SSB?

Q: only intra-band?

Ericsson: in Rel-16 it’s intra-band only

Huawei: in LTE, for sTAG we have the change from another SCell and we do not need one-shot there

Q: what is the UE is not tracking the SSB which is available?
Agreements:

· 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
· FFS: The UE applies one shot timing adjustment
Issue #16: remaining parameters in cell reselection (R4-1914721)
· Proposal #1: Mm,max is 

· [16] for 0.32 sec DRX cycle, 

· [4] for 2.56 sec DRX cycle.
· Proposal #2: Two cells which are checked by the UE for cell re-selection on each frequency are such that they are not more than X dB weaker than the strongest cell on that frequency, and they also fulfill the reselection margins, where value of X is TBD. 
Possible WF:

· Mm,max is 

· [16] for 0.32 sec DRX cycle, 

· [4] for 2.56 sec DRX cycle.

· Two cells which are checked by the UE for cell re-selection on each frequency are such that they are not more than X dB weaker than the strongest cell on that frequency, and they also fulfill the reselection margins, where value of X is TBD. 

Discussion:

Q: it’s not 2 cells + serving cell, but 2 cells only. We do not need to add anything
Nokia: agree with Qualcomm, no need in this condition

Ericsson: RAN2 agreement is only related to PLMN, it does not cover this case

Intel: what happens if the cell is not within the range
Ericsson: reselects to another frequency

Agreements:

· Mm,max is 

· [16] for 0.32 sec DRX cycle, 

· [4] for 2.56 sec DRX cycle.

· FFS: At least one cell which is checked by the UE for cell re-selection on each frequency is such that it is not more than X dB weaker than the strongest cell on that frequency, and it also fulfills the reselection margins, where value of X is TBD. 
Issue #17: Remaining parameters in HO requirements

· L3,max
· Option 1 (R4-1914723, R4-1914987, R4-1914875):

· Do not define

· Clarify UE behavior (refer to RAN2 spec and T304 timer) when UE cannot transmit in UL

· Option 2 (R4-1914075):

· Restart from cell search

· L1,max and L´1,max
· Option 1: Do not define (R4-1914723, R4-1914075)

· Option 2: wait for RAN2 (R4-1914875)

· L2,max
· Option 1: Do not define (R4-1914723)

· Option 2 (R4-1914075):

· Restart from cell search

· Option 3: wait for RAN2 (R4-1914875)

Possible WF:

· L3,max
· Do not define

· Clarify UE behavior (refer to RAN2 spec and T304 timer) when UE cannot transmit in UL

· L1,max and L´1,max
· Do not define

· L2,max
· Do not define

Discussion:

Agreements:

· L3,max
· Do not define

· L1,max and L´1,max
· Do not define

· L2,max
· Do not define

Clarify UE behavior (refer to RAN2 spec and T304 timer) when UE cannot transmit in UL
Issue #18: RRC release with redirection (R4-1914880)
· Proposal 1: When the unavailable DMTC cycles during the cell search process exceeds the maximum values, the UE is allowed to camp on any suitable cell of the indicated RAT.

· Proposal 2: TRACH should be the delay caused due to the RA procedure when sending RA to the target cell before triggering the UL LBT failure recovery mechanism. No need to set the maximum value for this process in TS 38.133.

Agreements from RAN4#92-bis:

· Maximum values:
· (during cell search) 
· L1,max=[8] when TSMTC ≤ 40 ms
· L1,max=[4] when TSMTC > 40 ms
· (during RA) 
· L2, max=[4] when Tconfig ≤ 40 ms
· L2, max=[2] when Tconfig > 40 ms
· RAN4 should wait for RAN2 decision on the UL LBT failure mechanism before making the requirements for TPRACH in NR-U
Agreements from RAN4#92:

· 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. The maximum value of L2 is TBD.

Possible WF:

· UE behavior upon exceeding L1,max: UE shall restart the cell search
· FFS UE behavior upon exceeding L2,max
Discussion:

MediaTek: cell search on the same frequency or another frequency?
Q: why do you want to restart on the same frequency and when UE will declare the failure and quit?

Ericsson: the failure is at L1,max

Huawei: UE shall follow the RAN2 procedure upon exceeding L1,max

Ericsson: we need to check the procedure

Agreements:

· FFS UE behavior upon exceeding L1,max
· FFS UE behavior upon exceeding L2,max
Issue #19: Remaining issues for RRC re-establishment

· Remaining parameters for unknown cell (R4-1915007)
· K1,max (intra-frequency cell identification)
· 24 for TSMTC ≤ 40 ms,
· 16 for TSMTC > 40 ms
· K2.i,max (inter-frequency cell identification)
· 20 for TSMTC, i ≤ 40 ms,
· 12 for TSMTC, i > 40 ms
· K3, max (RA)

· Same as for known cell
· UE behavior (R4-1914879)
· when the unavailable DMTC cycles exceeding the maximum values, UE should still have the chance for cell searching before T311 expires

· The delay caused by PRACH should be clarified as: the delay caused by the successful PRACH transmission (LBT success) before the corresponding recovery mechanism triggered by UL LBT failure. And there is no need to set the maximum value for this process in TS 38.133

Agreement from RAN4#92:

· 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 UL LBT failure. Maximum value for K3 is TBD
Possible WF:

· Remaining parameters for unknown cell (R4-1915007)

· K1,max (intra-frequency cell identification)
· 24 for TSMTC ≤ 40 ms,
· 16 for TSMTC > 40 ms
· K2.i,max (inter-frequency cell identification)
· 20 for TSMTC, i ≤ 40 ms,
· 12 for TSMTC, i > 40 ms
· K3, max (RA)

· Same as for known cell
· UE behavior upon exceeding K1,max and K2,i,max: UE shall restart the cell identification

· FFS UE behavior upon exceeding K3,max
Discussion:

Q: no need in any of these max values since the procedure is governed by T311 timer
Ericsson: we need to check the procedure

Agreements:

· FFS UE behavior upon exceeding K1,max and K2,i,max
· FFS UE behavior upon exceeding K3,max
Issue #31: Independent measurement gaps (R4-1914657)
· Observation1: Independent gap patterns allow 

· Shorter measurement delays for both licensed and unlicensed bands,

· Fewer gap interruptions on both licensed or unlicensed serving cells, particularly if only one type of carrier needs gap based measurements

· Independent parameterization of gaps for NR and NR-U which can be matched to different deployment configurations (e.g. large versus small cells)

· Observation 2: bottlenecks for defining independent gap patterns in Rel-16
· UE capabilities need to be carefully considered to ensure that as many as possible UE can support independent gap patterns

· UE capabilities may become more complicated

· time shortage for the NR-U WI core part

· RAN conclusion for NR-U Rel-16

· Option 1 (R4-1914657):

· Independent gap patterns for release 16 NR-U bands are agreed as a UE capability or capabilities

· RAN4 further discusses the suitable capabilities so that independent gap patterns for release 16 NR-U bands are implementable in practical use cases.
· Option 2 (R4-1915181): 

· do not consider an independent gap pattern for unlicensed bands in Rel-16
Agreements from RAN4#92-bis:

· If we have dedicated measurement gaps for NR-U, this allows for having independent CSSF for measurements within these gaps
· Analyze the benefits and drawbacks until RAN4#93 (e.g., reduced measurement time for NR-U measurements, without increasing the measurement time for other measurements, etc.)

Possible WF:

· Agree on the observations 1 and 2:
· Observation1: Independent gap patterns allow 

· Shorter measurement delays for both licensed and unlicensed bands,

· Fewer gap interruptions on both licensed or unlicensed serving cells, particularly if only one type of carrier needs gap based measurements

· Independent parameterization of gaps for NR and NR-U which can be matched to different deployment configurations (e.g. large versus small cells)

· Observation 2: bottlenecks for defining independent gap patterns in Rel-16
· UE capabilities need to be carefully considered to ensure that as many as possible UE can support independent gap patterns

· UE capabilities may become more complicated

· time shortage for the NR-U WI core part

· do not consider an independent gap pattern for unlicensed bands in Rel-16

Discussion:

Agreements:

Issue #38: Requirements scope for RSSI and channel occupancy measurements (R4-1915244)
· RAN4 to define:

· intra-frequency (on PCC, PSCC, and SCC), inter-frequency, and inter-RAT measurement requirements for RSSI and channel occupancy.

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

· 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.

· measurement gap patterns applicable for RSSI and channel occupancy measurements and clarify the applicability in the corresponding table:

· All Rel-15 measurement gap patterns applicable for FR1 measurements are also applicable for RSSI and channel occupancy measurements on carrier frequencies with CCA.
Possible WF:

· RAN4 to define:

· intra-frequency (on PCC, PSCC, and SCC), inter-frequency, and inter-RAT measurement requirements for RSSI and channel occupancy.

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

· 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.

· measurement gap patterns applicable for RSSI and channel occupancy measurements and clarify the applicability in the corresponding table:

· All Rel-15 measurement gap patterns applicable for FR1 measurements are also applicable for RSSI and channel occupancy measurements on carrier frequencies with CCA.

Discussion:

Q: we need to further discuss the definition of intra-/inter-frequency
Agreements:

· RAN4 to define:

· intra-frequency (on PCC, PSCC, and SCC), inter-frequency, and inter-RAT measurement requirements for RSSI and channel occupancy.
· FFS the exact definition of intra-/inter-frequency
· intra-frequency, inter-frequency, and inter-RAT measurement accuracy requirements for RSSI and channel occupancy.

· 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.

· clarify measurement gap patterns applicability for RSSI and channel occupancy measurements:

· All Rel-15 measurement gap patterns applicable for FR1 measurements are also applicable for RSSI and channel occupancy measurements on carrier frequencies with CCA

· FFS: for gap-based measurements if RAN1 defines the measurement duration longer than 5 ms

Issue #39: Measurement accuracy for RSRP/RSRQ/SINR/L1-RSRP
· Rel-15 measurement accuracy requirements apply (R4-1913914, R4-1915180)
Possible WF:

· Rel-15 measurement accuracy requirements apply 

Discussion:

Q: Ok, but how do we capture this?
ZTE: the applicability needs to be addressed based on the outcome of the email discussion

Agreements:

· Rel-15 measurement accuracy requirements apply 
· How to address the applicability in the specification should consider the outcome of the email discussion

Issue #35: Inter-frequency measurements

· Lmax values:

· Option 1 (R4-1915252):

	Procedure
	Rel-15 samples
	Maximum number of DL LBT failures

	
	
	Parameter name
	Parameter value
	Condition

	PSS/SSS detection, with gaps
	8
	LPSS/SSS,gaps,max
	12
	Max(TDRX,TSMTC, MGRP)≤40

	
	
	
	8
	40<Max(TDRX,TSMTC, MGRP)≤320

	
	
	
	5
	TDRX>320

	Time index detection, with gaps
	3
	Lind,gaps,max
	5
	Max(TDRX, TSMTC, MGRP)≤40

	
	
	
	3
	40< Max(TDRX, TSMTC, MGRP)≤320

	
	
	
	2
	TDRX>320

	Measurement, with gaps
	8
	Lmeas,gaps,max
	12
	Max(TDRX, TSMTC, MGRP)≤40

	
	
	
	8
	40< Max(TDRX, TSMTC, MGRP)≤320

	
	
	
	5
	TDRX>320


· Option 2 (R4-1915181):

	Procedure
	Rel-15 samples
	Maximum number of DL LBT failures

	
	
	Parameter name
	Parameter value
	Condition

	PSS/SSS detection, with gaps
	8
	LPSS/SSS,gaps,max
	16
	Max(TDRX,TSMTC, MGRP)≤40

	
	
	
	8
	40<Max(TDRX,TSMTC, MGRP)≤320

	
	
	
	2
	TDRX>320

	Time index detection, with gaps
	3
	Lind,gaps,max
	6
	Max(TDRX, TSMTC, MGRP)≤40

	
	
	
	3
	40< Max(TDRX, TSMTC, MGRP)≤320

	
	
	
	1
	TDRX>320

	Measurement, with gaps
	8
	Lmeas,gaps,max
	16
	Max(TDRX, TSMTC, MGRP)≤40

	
	
	
	8
	40< Max(TDRX, TSMTC, MGRP)≤320

	
	
	
	2
	TDRX>320


Option 3 (R4-1914177):

	Procedure
	Rel-15 samples
	Maximum number of DL LBT failures

	
	
	Parameter name
	Parameter value
	Condition

	PSS/SSS detection,  gaps
	8
	LPSS/SSS,gaps,max
	32
	Max(TSMTC,MGRP)=20, no DRX

	
	
	
	16
	Max(TSMTC,MGRP)=40, no DRX

	
	
	
	8 NOTE 1
	Max(TDRX,TSMTC,MGRP)>20

	Time index detection,  gaps
	3
	Lind,gaps,max
	9
	Max(TDRX, TSMTC,MGRPG)≤40

	
	
	
	3 NOTE 1
	Max(TDRX, TSMTC,MGRPG)>40

	Measurement,  gaps
	8
	Lmeas,gaps max
	8 NOTE 1
	Max(TDRX, TSMTC,MGRPG)>20

	NOTE 1: If the LBT failures are contiguous, the acceptable number of LBT failures is selected as the maximum value of failures within a X seconds period.


Possible WF:

	Procedure
	Rel-15 samples
	Maximum number of DL LBT failures

	
	
	Parameter name
	Parameter value
	Condition

	PSS/SSS detection, with gaps
	8
	LPSS/SSS,gaps,max
	12
	Max(TDRX,TSMTC, MGRP)≤40

	
	
	
	8
	40<Max(TDRX,TSMTC, MGRP)≤320

	
	
	
	5
	TDRX>320

	Time index detection, with gaps
	3
	Lind,gaps,max
	5
	Max(TDRX, TSMTC, MGRP)≤40

	
	
	
	3
	40< Max(TDRX, TSMTC, MGRP)≤320

	
	
	
	2
	TDRX>320

	Measurement, with gaps
	8
	Lmeas,gaps,max
	12
	Max(TDRX, TSMTC, MGRP)≤40

	
	
	
	8
	40< Max(TDRX, TSMTC, MGRP)≤320

	
	
	
	5
	TDRX>320


Discussion:

Agreements:

	Procedure
	Rel-15 samples
	Maximum number of DL LBT failures

	
	
	Parameter name
	Parameter value
	Condition

	PSS/SSS detection, with gaps
	8
	LPSS/SSS,gaps,max
	FFS
	Max(TDRX,TSMTC, MGRP)≤40

	
	
	
	FFS
	40<Max(TDRX,TSMTC, MGRP)≤320

	
	
	
	FFS
	TDRX>320

	Time index detection, with gaps
	3
	Lind,gaps,max
	5
	Max(TDRX, TSMTC, MGRP)≤40

	
	
	
	3
	40< Max(TDRX, TSMTC, MGRP)≤320

	
	
	
	2
	TDRX>320

	Measurement, with gaps
	8
	Lmeas,gaps,max
	12
	Max(TDRX, TSMTC, MGRP)≤40

	
	
	
	8
	40< Max(TDRX, TSMTC, MGRP)≤320

	
	
	
	5
	TDRX>320


FFS: how to address the consecutively missing SSBs.
Issue #23: SCell activation, interruption window

· Confirm RAN4#92-bis agreement in R4-1912851 (R4-1914076, R4-1915161/R4-1915190, R4-1915245)

· The exact wording for (HARQ (can be further discussed) is the same as to be defined for SCell activation delay

· (HARQ,max is the same as for SCell activation delay
Possible WF:

· Confirm RAN4#92-bis agreement in R4-1912851 (R4-1914076, R4-1915161/R4-1915190, R4-1915245)

· The exact wording for (HARQ (can be further discussed) is the same as to be defined for SCell activation delay

· (HARQ,max is the same as for SCell activation delay

Discussion:

Agreements:

· Confirm RAN4#92-bis agreement on extending THARQ compared to Rel-15

· The exact wording is TBD

· FFS whether the extension depends on UE capability

Issue #24: SCell deactivation delay

· THARQ 

· Confirm RAN4#92-bis agreement (i.e., can be extended due to UL LBT failure) in R4-1912851 - R4-1914076, R4-1914881, R4-1915161/ R4-1915190, R4-1915245

· The exact wording for (HARQ (can be further discussed) is the same as to be defined for SCell activation delay

· (HARQ,max is the same as for SCell activation delay

· UE behavior upon exceeding (HARQ,max: 

· Option 1: UE abandons the SCell deactivation procedure – R4-1915190

· Option 2: UE stops transmitting HARQ feedback – R4-1915245

Possible WF:

· Confirm RAN4#92-bis agreement on extending THARQ by (HARQ
· The exact wording for (HARQ (can be further discussed) is the same as to be defined for SCell activation delay

· UE behavior upon exceeding (HARQ,max: UE abandons the SCell deactivation procedure

Discussion:

Agreements:

Issue #26: PSCell addition, known cell definition

· Option 1: extended to account for DL and UL LBT failures (R4-1915247)

· Option 2: extended by a fixed period, e.g., to 8 or 10 seconds.

· Option 3: Rel-15 (R4-1914877)
Possible WF:

· Extend the time TNR before the reception of the NR PSCell configuration command from 5 seconds to time TNR-U
· TNR-U = 8 seconds
Discussion:

Agreements:

Issue #21: Active TCI state switching delay

· RRC-based, known state:

· LRRC,known,max =[2] for TSSB≤40 ms, LRRC,known,max =[1] for TSSB>40 ms
· UE behavior upon exceeding LRRC,known,max: the UE shall stop the active TCI state switching procedure and declare beam failure.

· RRC-based, unknown state:

· L1RRC,unknown,max =[2] for TCSI-RS/SSB ≤40 ms, L1MAC,unknown,max = [1] for TCSI-RS/SSB>40 ms
· L2RRC,unknown,max =[2] for TSSB ≤40 ms, L2MAC,unknown,max = [1] for TSSB>40 ms 

· UE behavior upon exceeding L1RRC,unknown,max or L2RRC,unknown,max: UE shall stop the active TCI state switching procedure and declare beam failure.

· MAC-CE based, known state:

· LMAC,known,max =[2] for TSSB≤40 ms, LMAC,known,max =[1] for TSSB>40 ms
· UE behavior upon exceeding LMAC,known,max: UE shall stop the active TCI state switching procedure and stay in the old state.

· Confirm RAN4#92-bis agreement on (HARQ for MAC-CE based switching for known state.

· (HARQ,max=[160] ms
· Upon exceeding (HARQ,max, the UE shall stop attempting to transmit HARQ feedback, stop the active TCI state switching procedure, and stay in the old state.

· MAC-CE based, unknown state:

· L1MAC,unknown,max = [2] for TCSI-RS/SSB≤40 ms, L1MAC,unknown,max = [1] for TCSI-RS/SSB>40 ms
· L2MAC,unknown,max =[2] for TSSB≤40 ms, L2MAC,unknown,max = [1] for TSSB>40 ms
· UE behavior upon exceeding L1MAC,known,max or L2MAC,known,max: UE shall stop the active TCI state switching procedure and stay in the old state.
· Confirm RAN4 agreement on (HARQ for MAC-CE based switching for unknown state.
· (HARQ,max=[160] ms
· UE behavior upon exceeding (HARQ,max: UE shall stop attempting to transmit HARQ feedback, stop the active TCI state switching procedure, and stay in the old state.

Possible WF:

· RRC-based, known state:

· LRRC,known,max =[2] for TSSB≤40 ms, LRRC,known,max =[1] for TSSB>40 ms
· UE behavior upon exceeding LRRC,known,max: the UE shall stop the active TCI state switching procedure and declare beam failure.

· RRC-based, unknown state:

· L1RRC,unknown,max =[2] for TCSI-RS/SSB ≤40 ms, L1MAC,unknown,max = [1] for TCSI-RS/SSB>40 ms
· L2RRC,unknown,max =[2] for TSSB ≤40 ms, L2MAC,unknown,max = [1] for TSSB>40 ms 

· UE behavior upon exceeding L1RRC,unknown,max or L2RRC,unknown,max: UE shall stop the active TCI state switching procedure and declare beam failure.

· MAC-CE based, known state:

· LMAC,known,max =[2] for TSSB≤40 ms, LMAC,known,max =[1] for TSSB>40 ms
· UE behavior upon exceeding LMAC,known,max: UE shall stop the active TCI state switching procedure and stay in the old state.

· Confirm RAN4#92-bis agreement on (HARQ for MAC-CE based switching for known state.

· Upon exceeding (HARQ,max, the UE shall stop attempting to transmit HARQ feedback, stop the active TCI state switching procedure, and stay in the old state.

· MAC-CE based, unknown state:

· L1MAC,unknown,max = [2] for TCSI-RS/SSB≤40 ms, L1MAC,unknown,max = [1] for TCSI-RS/SSB>40 ms
· L2MAC,unknown,max =[2] for TSSB≤40 ms, L2MAC,unknown,max = [1] for TSSB>40 ms
· UE behavior upon exceeding L1MAC,known,max or L2MAC,known,max: UE shall stop the active TCI state switching procedure and stay in the old state.

· Confirm RAN4 agreement on (HARQ for MAC-CE based switching for unknown state.
· UE behavior upon exceeding (HARQ,max: UE shall stop attempting to transmit HARQ feedback, stop the active TCI state switching procedure, and stay in the old state.

Discussion:

Agreements:

Issue #25: SCell activation delay

· THARQ 

· Confirm RAN4#92-bis agreement (i.e., can be extended due to UL LBT failure) in R4-1912851 - R4-1914076, R4-1914881, R4-1915161/ R4-1915190, R4-1915245

· The exact wording for (HARQ can be further discussed, e.g.,

· Option 1 (R4-1915245): is the additional delay in HARQ feedback due to UL CCA failure and UE reattempts to transmit HARQ feedback in the configured resources ((HARQ =0 for channel access category 1)
· Option 2 (R4-1915190): THARQ is the timing between DL data transmission and acknowledgement including gNB-triggered reattempts to transmit HARQ feedback due to CCA failure in UL
· (HARQ,max=TBD which is ≤1280 ms or the remaining time until sCellDeactivationTimer expires if it is configured. 
· UE behavior upon exceeding (HARQ,max:  

· Option 1: stop transmitting HARQ feedback (R4-1914881, R4-1915245)

· Option 2: abandon SCell activation procedure (R4-1914881)

· TCSI_reporting
· Confirm RAN4#92-bis agreement on the impact due to UL LBT failure in R4-1912851 - R4-1915161/R4-1915190, R4-1915245

· The exact wording for (CSI (UL LBT failure impact) can be further discussed

· Further add the impact of DL LBT failure as L4*TCSI-RS, where L4≤ L4max:
· TCSI_reporting = TCSI_reporting,ref +L4*TCSI-RS +(CSI
· UE behavior upon exceeding L4max is to abandon the SCell activation procedure

· L4max =TBD

· The total amount of extension is TBD which is ≤1280 ms or ≤ the remaining time until sCellDeactivationTimer expires if it is configured
· Tactivation_time 

· Extended to account for DL LBT failures, e.g.:

· Option 1 (R4-1915245):

· For a known SCell:

· TFirstSSB+ Trs *L1+ 5ms, if the SCell measurement cycle is ≤160ms and (HARQ≤80 ms.

· (TSMTC_MAX + Trs )*(1+L2)+ 5ms, if the SCell measurement cycle is >160ms or (HARQ>80 ms.

· For an unknown SCell:

· (TSMTC_MAX + Trs )*(2+L3)+ 5ms, provided the SCell can be successfully detected in one attempt.
· Option 2 (R4-1915190):

· For a known SCell:

· Tactivation_time  = TFirstSSB  + (L0)* Trs + 5ms, For known Scell activation and if the SCell measurement cycle is ≤160ms,  where L0 refers to the number of occasions the reference signal in the SCell being activated is not available due to CCA failure and L0 [image: image2.png]


 L0,max
· Tactivation_time  = (1+L1)* TSMTC_MAX + (1 + L2)* Trs, if the SCell measurement cycle is >160ms

· For an unknown SCell:

· Tactivation_time  = (2+L1)* TSMTC_MAX + (2 + L2)* Trs,
· Where:

· L2 is the number of occasions the reference signal in the SCell being activated is not available due to CCA failure and L2 [image: image4.png]


 L2,max 
· In inter-band scenarios, L1 is the number of occasions the reference signal in the SCell being activated is not available due to CCA failure (L1 = L2) and L1 [image: image6.png]


 L1,max
· In intra-band scenarios, L1 is the number of occasions that at least one SMTC from SCells already activated or SCell being activated is not available due to CCA failure

· UE behavior upon exceeding any Lx in Tactivation_time: 

· Abandon SCell activation procedure - R4-1915190, R4-1915245

· Example maximum L-values (R4-1915190):

	Procedure
	Rel-15 Samples
	Parameter Name
	Parameter Value
	Condition

	Known SCell with measurement cycle less than or equal to 160ms
	0
	L0,max
	3
	Trs [image: image8.png]


 20ms

	
	
	
	2
	20ms< Trs [image: image10.png]


 80ms

	
	
	
	1
	80ms< Trs

	Known SCell with measurement cycle is greater than 160ms
	1
	L1,max
	3
	Trs [image: image12.png]


 20ms

	
	
	
	2
	20ms< Trs [image: image14.png]


 80ms

	
	
	
	1
	80ms< Trs

	
	1
	L2,max
	3
	Trs [image: image16.png]


 20ms

	
	
	
	2
	20ms< Trs [image: image18.png]


 80ms

	
	
	
	1
	80ms< Trs

	Unknown Scell
	2
	L1,max
	6
	Trs [image: image20.png]


 20ms

	
	
	
	4
	20ms< Trs [image: image22.png]


 80ms

	
	
	
	2
	80ms< Trs

	
	2
	L2,max
	6
	Trs [image: image24.png]


 20ms

	
	
	
	4
	20ms< Trs [image: image26.png]


 80ms

	
	
	
	2
	80ms< Trs


Possible WF:

Discussion:

Agreements:

Issue #20: Active TCI state switching, known state definition

· Option 1: extended to account for DL and UL LBT failures (R4-1915246)

· Option 2: extended by a fixed period, e.g., to 2000 ms
Possible WF:

· Extend the time between receiving of the TCI state switching command and the last transmission/measurement from time TNR to time TNR-U
· TNR-U =[1920] ms
Discussion:

Agreements:

Issue #27: Remaining issues in PSCell addition 

· UE behavior upon exceeding L1max or L2max: UE shall stop the PSCell addition procedure.
· L1max
· Option 1 (R4-1915247): L1max=5 for TSMTC ≤40 ms, L1max=3 for TSMTC >40 ms.

· Option 2 (R4-1915185): L1max=9 for TSMTC≤20 ms, L1max=6 for 20ms<TSMTC≤80 ms, L1max=3 for TSMTC>80 ms

· L2max
· Option 1 (R4-1915247): L2max=3 for TSMTC ≤40 ms, L2max=2 for TSMTC >40 ms.

· Option 2 (R4-1915185): L1max=3 for TSMTC≤20 ms, L1max=2 for 20ms<TSMTC≤80 ms, L1max=1 for TSMTC>80 ms

· (PRACH
· Option 1 (R4-1915247): Confirm RAN4#92-bis agreement to extend TPSCell_ DU
· Option 2 (R4-1915185): Wait further for other groups

· (PRACH,max
· Option 1 (R4-1915247): [320] ms

· Option 2 (R4-1914877): do not define (PRACH,max
· Option 3 (R4-1915185): use existing values for max PRACH retransmissions, refer to other specification(?)
Possible WF:

Discussion:

Agreements:

Issue #22: SCell activation, known cell definition

· Option 1: Same as Rel-15 (R4-1914076, R4-1914881, R4-1915190)

· Option 2: extended to account for DL and UL LBT failures (R4-1915245)

· Option 3: extended by a fixed number of cycles
Possible WF:

· Extend the time before the reception of the SCell activation command from time TNR to time TNR-U
· TNR-U = max([5+k] measCycleSCell,  [5+k] DRX cycles), k=TBD>0
Discussion:

Agreements:

Issue #2: Condition for NR-U cell to remain known in RRC_CONNECTED

· Extend the currently specified 5 seconds to 8 seconds or 10 seconds for NR-U in the condition on the cell to remain known in RRC_CONNECTED state.
· the allowed number (in RLM and measurement requirements) of any SSB occasions consecutively not available at the UE due to DL LBT failure at gNB is such that the condition for the known cell is met during the entire evaluation/measurement period, otherwise (if the condition for the known cell is violated) the UE behavior is the same as if the total maximum number of missed SSB occasions is exceeded
Possible WF:

Discussion:

Agreements:

Issue #33: Reporting criteria (R4-1915253)
· RSSI and channel occupancy: 

· For 6 GHz, 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.

· For 5 GHz and 6 GHz, 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.

· Other measurements:

· For 6 GHz, for UE capable of and configured with wideband operation with CCA, clarify (e.g., in a note in the reporting criteria table) that each 1 reporting criterion is capable of respective measurements per subband.

· For 5 GHz and 6 GHz, for UE not capable of or not configured with wideband operation 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.

Possible WF:

Discussion:

Agreements:

Issue #34: Intra-frequency measurements

· Lmax values:

· Option 1 (R4-1915251):

	Procedure
	Rel-15 samples
	Maximum number of DL LBT failures

	
	
	Parameter name
	Parameter value
	Condition

	PSS/SSS detection, no gaps
	5
	LPSS/SSS,max
	7
	Max(TDRX,TSMTC)≤40

	
	
	
	5
	40<Max(TDRX,TSMTC)≤320

	
	
	
	3
	TDRX>320

	PSS/SSS detection for deactivated SCell, no gaps
	5
	LPSS/SSS,deact,max
	7
	Max(TDRX, measCycleSCell)≤40

	
	
	
	5
	40< Max(TDRX, measCycleSCell)≤320

	
	
	
	3
	TDRX>320

	Time index detection, no gaps
	3
	Lind,max
	5
	Max(TDRX, TSMTC)≤40

	
	
	
	3
	40< Max(TDRX, TSMTC)≤320

	
	
	
	2
	TDRX>320

	Time index detection for deactivated SCell, no gaps
	3
	Lind,deact,max
	5
	Max(TDRX, measCycleSCell)≤40

	
	
	
	3
	40< Max(TDRX, measCycleSCell)≤320

	
	
	
	2
	TDRX>320

	Measurement, no gaps
	5
	Lmeas,max
	7
	Max(TDRX, TSMTC)≤40

	
	
	
	5
	40< Max(TDRX, TSMTC)≤320

	
	
	
	3
	TDRX>320

	Measurement on deactivated SCell, no gaps
	5
	Lmeas,deact,max
	7
	Max(TDRX, measCycleSCell)≤40

	
	
	
	5
	40< Max(TDRX, measCycleSCell)≤320

	
	
	
	3
	TDRX>320

	PSS/SSS detection, with gaps
	5
	LPSS/SSS,gaps,max
	7
	Max(TDRX,TSMTC, MGRP)≤40

	
	
	
	5
	40<Max(TDRX,TSMTC, MGRP)≤320

	
	
	
	3
	TDRX>320

	Time index detection, with gaps
	3
	Lind,gaps,max
	5
	Max(TDRX, TSMTC, MGRP)≤40

	
	
	
	3
	40< Max(TDRX, TSMTC, MGRP)≤320

	
	
	
	2
	TDRX>320

	Measurement, with gaps
	5
	Lmeas,gaps,max
	7
	Max(TDRX, TSMTC, MGRP)≤40

	
	
	
	5
	40< Max(TDRX, TSMTC, MGRP)≤320

	
	
	
	3
	TDRX>320


· Option 2 (R4-1915181):

	Procedure
	Rel-15 samples
	Maximum number of DL LBT failures

	
	
	Parameter name
	Parameter value
	Condition

	PSS/SSS detection, no gaps
	5
	LPSS/SSS,max
	10
	Max(TDRX,TSMTC)≤40

	
	
	
	5
	40<Max(TDRX,TSMTC)≤320

	
	
	
	2
	TDRX>320

	PSS/SSS detection for deactivated SCell, no gaps
	5
	LPSS/SSS,deact,max
	10
	Max(TDRX, measCycleSCell)≤40

	
	
	
	5
	40< Max(TDRX, measCycleSCell)≤320

	
	
	
	2
	TDRX>320

	Time index detection, no gaps
	3
	Lind,max
	6
	Max(TDRX, TSMTC)≤40

	
	
	
	3
	40< Max(TDRX, TSMTC)≤320

	
	
	
	1
	TDRX>320

	Time index detection for deactivated SCell, no gaps
	3
	Lind,deact,max
	6
	Max(TDRX, measCycleSCell)≤40

	
	
	
	3
	40< Max(TDRX, measCycleSCell)≤320

	
	
	
	1
	TDRX>320

	Measurement, no gaps
	5
	Lmeas,max
	10
	Max(TDRX, TSMTC)≤40

	
	
	
	5
	40< Max(TDRX, TSMTC)≤320

	
	
	
	2
	TDRX>320

	Measurement on deactivated SCell, no gaps
	5
	Lmeas,deact,max
	10
	Max(TDRX, measCycleSCell)≤40

	
	
	
	5
	40< Max(TDRX, measCycleSCell)≤320

	
	
	
	2
	TDRX>320

	PSS/SSS detection, with gaps
	5
	LPSS/SSS,gaps,max
	10
	Max(TDRX,TSMTC, MGRP)≤40

	
	
	
	5
	40<Max(TDRX,TSMTC, MGRP)≤320

	
	
	
	2
	TDRX>320

	Time index detection, with gaps
	3
	Lind,gaps,max
	6
	Max(TDRX, TSMTC, MGRP)≤40

	
	
	
	3
	40< Max(TDRX, TSMTC, MGRP)≤320

	
	
	
	1
	TDRX>320

	Measurement, with gaps
	5
	Lmeas,gaps,max
	10
	Max(TDRX, TSMTC, MGRP)≤40

	
	
	
	5
	40< Max(TDRX, TSMTC, MGRP)≤320

	
	
	
	2
	TDRX>320


· Option 3 (R4-1914177):

	Procedure
	Rel-15 samples
	Maximum number of DL LBT failures

	
	
	Parameter name
	Parameter value
	Condition

	PSS/SSS detection, no gaps
	5
	LPSS/SSS,max
	20
	Max(TDRX,TSMTC)≤40

	
	
	
	10
	40<Max(TDRX,TSMTC)≤80

	
	
	
	5
	80<Max(TDRX,TSMTC)≤640

	
	
	
	5NOTE 1
	TDRX>640

	PSS/SSS detection for deactivated SCell, no gaps
	5
	LPSS/SSS,deact,max
	5
	Max(TDRX, measCycleSCell)≤640

	
	
	
	5 NOTE 1
	640 < Max(TDRX, measCycleSCell)

	Time index detection, no gaps
	3
	Lind,max
	9
	Max(TDRX, TSMTC)≤40

	
	
	
	3
	40< Max(TDRX, TSMTC)≤1280

	
	
	
	3 NOTE 1
	TDRX>1280

	Time index detection for deactivated SCell, no gaps
	3
	Lind,deact,max
	3
	Max(TDRX, measCycleSCell)≤640

	
	
	
	3 NOTE 1
	640 < Max(TDRX, measCycleSCell)

	Measurement, no gaps
	5
	Lmeas,max
	15
	Max(TDRX, TSMTC)≤20

	
	
	
	5
	20< Max(TDRX, TSMTC)≤640

	
	
	
	5 NOTE 1
	640< Max(TDRX, TSMTC)≤1280

	Measurement on deactivated SCell, no gaps
	5
	Lmeas,deact,max
	5
	Max(TDRX, measCycleSCell)≤640

	
	
	
	5 NOTE 1
	640 < Max(TDRX, measCycleSCell)

	PSS/SSS detection, with gaps
	5
	LPSS/SSS,max
	20
	Max(TDRX, MGRP, TSMTC)≤40

	
	
	
	10
	40<Max(TDRX, MGRP, TSMTC)≤80

	
	
	
	5
	80<Max(TDRX, MGRP, TSMTC)≤640

	
	
	
	5 NOTE 1
	TDRX>640

	PSS/SSS detection for deactivated SCell, with gaps
	5
	LPSS/SSS,deact,max
	5
	Max(TDRX, MGRP,  measCycleSCell)≤640

	
	
	
	5 NOTE 1
	640 < Max(TDRX, MGRP, measCycleSCell)

	Time index detection, with gaps
	3
	Lind,max
	9
	Max(TDRX, MGRP, TSMTC)≤40

	
	
	
	3
	40< Max(TDRX, MGRP, TSMTC)≤1280

	
	
	
	3 NOTE 1
	TDRX>1280

	NOTE 1: If the LBT failures are contiguous, the acceptable number of LBT failures is selected as the maximum value of failures within a [X] seconds period.


Possible WF:

	Procedure
	Rel-15 samples
	Maximum number of DL LBT failures

	
	
	Parameter name
	Parameter value
	Condition

	PSS/SSS detection, no gaps
	5
	LPSS/SSS,max
	7
	Max(TDRX,TSMTC)≤40

	
	
	
	5
	40<Max(TDRX,TSMTC)≤320

	
	
	
	3
	TDRX>320

	PSS/SSS detection for deactivated SCell, no gaps
	5
	LPSS/SSS,deact,max
	7
	Max(TDRX, measCycleSCell)≤40

	
	
	
	5
	40< Max(TDRX, measCycleSCell)≤320

	
	
	
	3
	TDRX>320

	Time index detection, no gaps
	3
	Lind,max
	5
	Max(TDRX, TSMTC)≤40

	
	
	
	3
	40< Max(TDRX, TSMTC)≤320

	
	
	
	2
	TDRX>320

	Time index detection for deactivated SCell, no gaps
	3
	Lind,deact,max
	5
	Max(TDRX, measCycleSCell)≤40

	
	
	
	3
	40< Max(TDRX, measCycleSCell)≤320

	
	
	
	2
	TDRX>320

	Measurement, no gaps
	5
	Lmeas,max
	7
	Max(TDRX, TSMTC)≤40

	
	
	
	5
	40< Max(TDRX, TSMTC)≤320

	
	
	
	3
	TDRX>320

	Measurement on deactivated SCell, no gaps
	5
	Lmeas,deact,max
	7
	Max(TDRX, measCycleSCell)≤40

	
	
	
	5
	40< Max(TDRX, measCycleSCell)≤320

	
	
	
	3
	TDRX>320

	PSS/SSS detection, with gaps
	5
	LPSS/SSS,gaps,max
	7
	Max(TDRX,TSMTC, MGRP)≤40

	
	
	
	5
	40<Max(TDRX,TSMTC, MGRP)≤320

	
	
	
	3
	TDRX>320

	Time index detection, with gaps
	3
	Lind,gaps,max
	5
	Max(TDRX, TSMTC, MGRP)≤40

	
	
	
	3
	40< Max(TDRX, TSMTC, MGRP)≤320

	
	
	
	2
	TDRX>320

	Measurement, with gaps
	5
	Lmeas,gaps,max
	7
	Max(TDRX, TSMTC, MGRP)≤40

	
	
	
	5
	40< Max(TDRX, TSMTC, MGRP)≤320

	
	
	
	3
	TDRX>320


Discussion:

Agreements:

Issue #37: UL LBT impact on report
· For event triggered reporting and when the measurement reporting delay was agreed to be extended, it is extended by min((UL,( UL,max), where (UL is the time period from the time of the first reporting attempt failed due to UL CCA failure until the time of the successful reporting attempt
· ( UL,max is TBD

· Upon exceeding ( UL,max, the UE may abandon the measurement report.

· The event-triggered measurement reporting delay can be further extended to account for DL LBT failures, in the same way as in the measurement period requirements.

· For periodic measurement reporting, the UE measurement reporting delay can be extended by min((UL,( UL,max), where ( UL is the time period from the time of the failed periodic reporting occasion due to UL CCA failure until the time of the successful reporting attempt, and ( UL,max is the length of one measurement report period. No extension for UL channel access category 1.

· For event-triggered periodic reporting, the impact of UL LBT failure is accounted for in the same way as for periodic reporting.

· For the first report, the event-triggered periodic measurement reporting delay can be further extended to account for DL LBT failures, in the same way as for event-triggered reporting.

· For event-triggered reporting:

· “From the time when the even-triggered reporting fails due to UL CCA failure for the first time, the UE measurement reporting delay can be extended by min((UL,( UL,max), where ( UL is the time period from the time of the first reporting attempt failed due to UL CCA failure until the time of the successful reporting attempt, and (UL,max is TBD. Upon exceeding (UL,max, the UE may abandon the measurement report. No extension is allowed for UL channel access category 1 [reference TBD].

Editor’s note: The impact of DL LBT failure is TBD, based on the same approach as in the measurement period requirements.”

· For periodic reporting:

· “From the time when the periodic reporting fails due to UL CCA failure, the UE measurement reporting delay can be extended by min((UL,( UL,max), where ( UL is the time period from the time of the failed periodic reporting occasion due to UL CCA failure until the time of the successful reporting attempt, and ( UL,max is the length of one measurement report period. No extension is allowed for UL channel access category 1.”

· For event-triggered periodic reporting:

· “From the time when the event-triggered periodic reporting fails due to UL CCA failure, the UE measurement reporting delay can be extended by min((UL,( UL,max), where ( UL is the time period from the time of the failed periodic reporting occasion due to UL CCA failure until the time of the successful reporting attempt, and ( UL,max is the length of one measurement report period. No extension is allowed for UL channel access category 1.

Editor’s note: For the first report, the impact of DL LBT failure is TBD, based on the same approach as in the measurement period requirements.”

· The measurement reporting requirements are to be captured in:

· TS 38.133

· DL and UL impact: sections 9.2A.4 (intra-frequency), 9.3A.5 (inter-frequency)

· UL impact only: sections 9.4.2.4 (inter-RAT NR-E-UTRA FDD), 9.4.3.4 (inter-RAT NR-E-UTRA TDD)

· TS 36.133

· DL impact only: section 8.1.2.4.21 (E-UTRA FDD -NR)

· DL and UL (for reporting on NR PSCell only) impact: 8.17.4A.1.3 (NR measurements in EN-DC, for reporting on NR PSCell only)

Possible WF:

Discussion:

Agreements:

Issue #30: UE behavior for cell detection (R4-1913497)
· Upon exceeding the maximum acceptable number of DL LBT failures UE would stop the PSS/SSS detection on the target unlicensed frequency layer, and UE would switch to another carrier for new PSS/SSS detection if this carrier is configured in the MOs.

· It’s FFS on UE behavior if UE exceeds the maximum acceptable number of DL LBT failures for PSS/SSS detection on the target carrier but no other MOs are configured from network, and some options were observed as,

Option 1: UE switch to any intra-frequency or inter-frequency (similar as in IDLE mode)

Option 2: UE stop PSS/SSS detection and indicate to network for new configuration

Option 3: UE stop PSS/SSS detection and do nothing
Possible WF:

Discussion:

Agreements:

Issue #40: UE behavior for cell measurements (R4-1913497)
· In RRC_CONNECTED mode, 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 X consecutive number of SSB bursts not available at the UE, where the value of X is TBD.

Possible WF:

Discussion:

Agreements:

Issue #15: Ms definition in the serving cell evaluation

· Option 1: the current Ms definition applies regardless QCL configuration (R4-1919722, R4-1914882)
Possible way forward: Agree on that the current Ms definition applies regardless QCL configuration.

Issue #32: Number of candidate SSB position indexes (R4-1914078)
· “Number of SSBs” is replaced with “number of candidate SSB position index” in UE requirements in number of cells.

Possible way forward: Discussion is needed.
Issue #36: L1-RSRP measurements

· L1max

· Option 1 (R4-1914356):

· L1max=7 for Max(TDRX,TSSB) ≤ 40 where TDRX=0 for non-DRX

· L1max=5 for 40 < Max(TDRX, TSSB) ≤ 320

· L1max=3 for TDRX > 320
· Option 2 (R4-1915181), for M=3:

· L1,max = 3 when max(TDRX,TSSB)≤40

· L1,max = 2 when 40<max(TDRX,TSSB)≤320

· L1,max = 1 when max(TDRX,TSSB)>320
· Periodic and aperiodic L1-RSRP reporting: 

· L1-RSRP reporting delay reuses the Rel-15 reporting delay

· Semi-persistent CSI reporting: 

· L1-RSRP reporting delay for the last CSI is extended to account for UL LBT failures resulting in UE being not being able to transmit, provided the UL resources are configured. FFS how to extend the delay. 

· Semi-persistent CSI reporting with PUCCH:

· if UE cannot transmit HARQ-ACK on the MAC CE activation due to UL LBT failures, UE should not start the L1-RSRP measurement and reporting

· if UE cannot transmit HARQ-ACK on the MAC CE deactivation due to UL LBT failures, UE continues the L1-RSRP measurement and delay the L1-RSRP reporting. If UE does not receive deactivation command during the delay period, UE restart to transmit L1-RSRP. FFS how to extend the delay.
· If higher layer parameter timeRestrictionForChannelMeasurement is configured, L1-RSRP becomes a time-critical measurement and no extension due to LBT failure should be allowed so L1 = L1,max = 0 and UE reports “not valid” measurements if the reference signal is not available due to DL LBT failure (R4-1915181)

Possible way forward: Discussion is needed.
Issue #28: Link recovery, BFD

· UE behavior upon exceeding LBFD,max is the same as if the radio link quality is below Qout_LR
· LBFD_max
· LBFD_max =7 for Max(TDRX, TSSB) ≤ 40 where TDRX=0 for no DRX
· LBFD_max=5 for 40 < Max(TDRX, TSSB) ≤ 320
· LBFD_max =3 for TDRX > 320.
Possible way forward: Try to agree on the above.

Issue #29: Link recovery, CBD

· UE behavior upon exceeding LCBD,max: UE shall skip the new beam selection process

· LCBD,max
· LCBD,max =7 for Max(TDRX,TSSB) ≤ 40 where TDRX=0 for non-DRX
· LCBD_max=5 for 40 < Max(TDRX, TSSB) ≤ 320
· LCBD_max=3 for TDRX > 320
Possible way forward: Try to agree on the above.

Issue #3: SIB reading in cell reselection requirements

· Option 1: not needed

· Option 2: needed (Intel R4-1913455)
Possible way forward: Decision has to be made in this meeting on whether to proceed or not with this (has been discussed for several meetings with no progress).

Issue #4: SIB reading in HO requirements

· Option 1: not needed (Qualcomm R4-1914987)

· Option 2: needed (Intel R4-1913456)
Possible way forward: Decision has to be made in this meeting on whether to proceed or not with this (has been discussed for several meetings with no progress).

Issue #5: SIB reading in RRC re-establishment and RRC release with redirection requirements

· Option 1: derived based on simulations and the proposed simulation assumptions, with soft combining (R4-1914352/R4-1914353)

· Option 2: fixed value 1280 ms for SI decoding, based on single shot detection of RMSI PDSCH without soft combining (Intel R4-1914988)
Possible way forward: Discussion is needed. If Option 1 is agreed, then simulation assumptions need to be agreed (in R4-1914353).

Issue #6: paging interruption (R4-1919724)
· Paging interruption delay requirements are defined for NR-U UEs in IDLE/INACTIVE state by taking into account the extended time needed to acquire the MIB and SIB1 due to LBT failure based on the simulation study.

Possible way forward: Reuse MIB and SIB1 reading time from RRC re-establishment and RRC release with redirection requirements in paging interruption delay requirements.

Issue #7: PBCH reading at SSB index detection (R4-1914876)
· the time requirements for SSB index identification in FR1 should be extended to capture PBCH reading

Possible way forward: Discussion is needed
Issue #8: RLM in-sync

· Lin,max
· Option 1:

· Lin,max = 7 for Max(TDRX,TSSB)≤40 where TDRX=0 for non-DRX

· Lin,max = 5 for 40<Max(TDRX,TSSB)≤320

· Lin,max = 3 for TDRX>320
· Option 2: 

· Lin,max=5. 

· For longer DRX cycles > 640, an additional criterion applies, to limit the acceptable period of consecutive LBT failures to [X] seconds.

Possible way forward: Discussion is needed

Issue #9: RLM out-of-sync

· View 1: out-of-sync evaluation is based on Lout≤Lout,max where Lout is the number of SSBs not available at the UE during TEvaluate_out_SSB  (Nokia R4-1914176, Ericsson R4-1915248, Qualcomm R4-1914989)
· R4-1915248, further details:
· Higher SINRs can be configured in NR-U RLM test cases, compared to Rel-15 NR.

· Lout,max:

· Lout,max = 14 for Max(TDRX,TSSB)≤40 where TDRX=0 for non-DRX

· Lout,max = 10 for 40<Max(TDRX,TSSB)≤320

· Lout,max = 6 for TDRX>320

· UE behavior upon exceeding Lout,max for one RLM-RS resource is the same as if the radio link quality for this RLM-RS resource were below Qout
· R4-1914176, further details: 
· Lout,max=10
· For UE not capable of differentiating whether the SSB is not available at the UE due to low SINR side condition, or due to CCA failure, it assumes that Lout =Lout,max.
· R4-1914989, further condition: defined for UE which can decode DCI with COT duration for SSB RLM-RSs within COT
· View 2: keep Rel-15 requirement (Huawei R4-1913457)
· View 3: fixed scaling by 2 (MediaTek R4-1914077)

Possible way forward: Discussion is needed

Issue #10: RLM, QCL-ed SSBs R4-1914989
· UE is required to monitor, at least, one SSB among the set of SSBs that are QCLed with each other, before declaring that SSB unavailable.

Possible way forward: RLM requirements are defined regardless QCL info. According to RAN1, UE is expected to evaluate for RLM all configured RLM-RS resources
Issue #11: Active BWP switching delay

· View 1 (R4-1915196):

· In scenarios where UE active BWP switch in DL and/or UL is DCI-based or RRC-based and is from a BWP with larger BW to a BWP with smaller BW or UE active BWP switch in DL and/or UL is timer-expiry-based, Release 15 requirements shall apply. No further conditioning on DL and/or UL signal/channel should be specified. 

· In scenarios when UE switches from a BWP with smaller BW to a BWP with larger BW in both DCI-based and RRC-based methods, existing fallback mechanisms are sufficient to handle persistent LBT failure in DL/UL. RAN4 does not make any further modifications to current specifications.  

· View 2 (R4-1915008): 
· DL BWP switching:
· The UE shall be able to receive PDSCH on the new DL BWP in the first available downlink slot occurring immediately after the DL BWP switching. 
· For DCI-based or timer-based UL BWP switching, the UE is not expected to receive the PDSCH on the new DL BWP after K slots starting from slot n+TBWPswitchDelay; where K=Lmax*TSSB * [image: image28.png] Subframe.
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 and Lmax depends on SSB periodicity (TSSB).
· For RRC-based UL BWP switching, the UE is not expected to receive the PDSCH on the new DL BWP after K slots starting from slot n+[image: image30.png]TRRCprocessingDelay*TEWPswitchDelayRRC
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; where K = Lmax *TSSB * [image: image32.png] Subframe.
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 and Lmax depends on SSB periodicity (TSSB).

· For UL BWP switching:

· The UE shall be able to transmit PUSCH on the new UL BWP in the first available uplink slot occurring immediately after the UL BWP switching. 

· For DCI-based or timer-based BWP switching, the UE is not expected to transmit the PUSCH on the new UL BWP after K slots starting from slot n+TBWPswitchDelay; where K=Lmax*TSSB * [image: image34.png]subframe, u
N_ ..



 and Lmax depends on SSB periodicity (TSSB).

· For RRC-based UL BWP switching, the UE is not expected to transmit the PUSCH on the new UL BWP after K slots starting from slot n+[image: image36.png]TRRCprocessingDelay +TBWPswitchDelayRRC
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; where K = Lmax *TSSB * [image: image38.png]subframe, u
N_ ..



 and Lmax depends on SSB periodicity (TSSB).

· View 3 (R4-1914874):

· No need to define new UE behaviors and no need to extend the delays.

· Define in 38.133 requirements for BWP switching triggered by consistent UL LBT failure.

Possible way forward: Discussion is needed.
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