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1. Introduction
In RAN4 #94ebis meeting, one WF on NR-U RRM was approved in [1], and the open issues on serving cell evaluation are as below,
	Issue 2-7-1: UE behaviour in RRC_CONNECTED mode when the serving cell is unavailable for consecutive SSB bursts 
· Candidate options:
· Option 1: 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.
· Option 2: Don’t introduce new UE behaviors as the problem can be taken care of by existing mechanisms.



 
The UE behavior and max number of DL LBT failure is still open by the end of last meeting. In this contribution, we have further analysis on the UE behavior for serving cell evaluation for NR-U.
2. Discussion on serving cell measurement for NR-U
Upon exceeding the maximum acceptable number of DL LBT failures over the corresponding period of time, the UE has to restart the corresponding procedure, e.g., time index detection and measurements. In our understanding, this rule is applied for both serving and neighbour cell measurement. However, serving cell measurement is a little more special than neighbour cell, i.e. beside the restarting of the measurement, serving cell also need to consider whether it’s necessary to trigger neighbour cell measurement. In serving cell evaluation in IDLE mode, it was agreed in RAN4 #92 that,
	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 Mp consecutive number of DRX cycles not available at the UE, where the value of Mp is TBD
UE shall initiate the measurements on neighbour cells of any intra-frequency or inter-frequency if it is unable to measure on serving cell during at least consecutive Mq number of DRX cycles not available at the UE, regardless of any condition of SnonIntraSearchP and SnonIntraSearchQ



Similar as IDLE mode, in RRC_CONNECTED mode, it’s also necessary to consider the mobility impact if LBT failure result into multiple times of restarting serving cell measurements. If UE only wait to resume serving cell measurement from LBT failure, that may cause potential problem on the mobility performance and eventually it may result into RLF. So if UE could smartly initialize the neighbor cell measurement in case LBT failure lasted too long time during serving cell measurement period, it would help UE to handover to a proper neighbor cell before RLF is triggered. 
In last meeting, companies commented that in Connected mode UE is configured with MOs and will do the measurement all the time, however, it’s not true based on the measurement mechanism design. In Measurement configuration, UE will be configured with s-MeasureConfig.
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So UE will perform the non-serving cell measurement when the serving cell signal strength is lower than the s-MeasureConfig, and it is similar as IDLE mode (if UE reach max LBT failure number we require UE to do neighbour cell measurement regardless of the actual serving cell evaluation results or S thresholds). If LBT failure interrupts the serving cell evaluation consistently, we shall also require UE to do neighbour cell measurement regardless of s-MeasureConfig. Compared with IDLE mode, the mobility performance is even more critical to be guaranteed.
Based on the discussion above, for serving cell measurement in RRC_CONNECTED mode, we would like to reuse the similar mechanism of serving cell measurement from IDLE mode, i.e., UE will initiate neighbour cell measurement if it is unable to measure on the serving cell for at least certain consecutive number of SSB bursts and the s-MeasureConfig is configured. 
In IDLE mode it was specified that,
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 Mp consecutive number of DRX cycles not available at the UE, where Mp=[4] when DRX cycle length <1.28 s, Mp=[2] when DRX cycle length ≥1.28 s.
Since we have the agreement for intra-frequency measurement as shown in the following table, and we think the amount threshold of consistent LBT failure to the serving cell evaluation could be as same as the current Lmeas,max.
	Procedure
	Rel-15 samples
	Maximum number of DL LBT failures

	
	
	Parameter name
	Parameter value
	Condition

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

	
	
	
	5
	40< Max(TDRX, TSMTC)≤320

	
	
	
	3
	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



So we propose that: in RRC_CONNECTED mode, 
· when the s-MeasureConfig is configured and serving cell measurement needs MG, 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 Mp_connected consecutive number of SSB bursts not available at the UE, where Mp_connected = 7 when Max(TDRX, TSMTC)≤ 40ms, Mp_connected = 5 when 40ms< Max(TDRX, TSMTC)≤320ms, Mp_connected = 3 when DRX cycle length >320ms.
· when the s-MeasureConfig is configured and serving cell measurement does not needs MG, 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 Mp_connected_gaps consecutive number of SSB bursts not available at the UE, where Mp_connected_gaps = 7 when Max(TDRX, TSMTC, MGRP)≤ 40ms, Mp_connected_gaps = 5 when 40ms< Max(TDRX, TSMTC, MGRP)≤320ms, Mp_connected_gaps = 3 when DRX cycle length >320ms.

Proposal: in RRC_CONNECTED mode, 
· when the s-MeasureConfig is configured and serving cell measurement needs MG, 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 Mp_connected consecutive number of SSB bursts not available at the UE, where,
· Mp_connected = 7 when Max(TDRX, TSMTC)≤ 40ms,
· Mp_connected = 5 when 40ms< Max(TDRX, TSMTC)≤320ms, 
· Mp_connected = 3 when TDRX >320ms.
· when the s-MeasureConfig is configured and serving cell measurement does not needs MG, 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 Mp_connected_gaps consecutive number of SSB bursts not available at the UE, where,
· Mp_connected_gaps = 7 when Max(TDRX, TSMTC, MGRP)≤ 40ms, 
· Mp_connected_gaps = 5 when 40ms< Max(TDRX, TSMTC, MGRP)≤320ms,
· Mp_connected_gaps = 3 when TDRX >320ms.

3. Conclusion
The UE behavior and max number of DL LBT failure is still open by the end of last meeting. In this contribution, we have further analysis on the UE behavior for serving cell evaluation for NR-U.
Proposal: in RRC_CONNECTED mode, 
· when the s-MeasureConfig is configured and serving cell measurement needs MG, 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 Mp_connected consecutive number of SSB bursts not available at the UE, where,
· Mp_connected = 7 when Max(TDRX, TSMTC)≤ 40ms,
· Mp_connected = 5 when 40ms< Max(TDRX, TSMTC)≤320ms, 
· Mp_connected = 3 when TDRX >320ms.
· when the s-MeasureConfig is configured and serving cell measurement does not needs MG, 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 Mp_connected_gaps consecutive number of SSB bursts not available at the UE, where,
· Mp_connected_gaps = 7 when Max(TDRX, TSMTC, MGRP)≤ 40ms, 
· Mp_connected_gaps = 5 when 40ms< Max(TDRX, TSMTC, MGRP)≤320ms,
· Mp_connected_gaps = 3 when TDRX >320ms.
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MAC-CellGroupConfig field descriptions 
csi-Mask 
If set to true, the UE limits CSI reports to the on-duration period of the DRX cycle, see TS 38.321 [3]. 
dataInactivityTimer 
Releases the RRC connection upon data inactivity as specified in clause 5.3.8.5 and in TS 38.321 [3]. Value s1 corresponds to 1 second, value s2 corresponds to 2 seconds, 
and so on. 
drx-Config 
Used to configure DRX as specified in TS 38.321 [3]. 
skipUplinkTxDynamic 
If set to true, the UE skips UL transmissions as described in TS 38.321 [3]. 



 



Conditional Presence Explanation 
MCG-Only This field is optionally present, Need M, for the MAC-CellGroupConfig of the MCG. It is absent otherwise. 



 



– MeasConfig 
The IE MeasConfig specifies measurements to be performed by the UE, and covers intra-frequency, inter-frequency and inter-RAT mobility as well as configuration of 
measurement gaps. 



MeasConfig information element 



-- ASN1START 
-- TAG-MEASCONFIG-START 
 
MeasConfig ::=                      SEQUENCE { 
    measObjectToRemoveList              MeasObjectToRemoveList                                              OPTIONAL,   -- Need N 
    measObjectToAddModList              MeasObjectToAddModList                                              OPTIONAL,   -- Need N 
    reportConfigToRemoveList            ReportConfigToRemoveList                                            OPTIONAL,   -- Need N 
    reportConfigToAddModList            ReportConfigToAddModList                                            OPTIONAL,   -- Need N 
    measIdToRemoveList                  MeasIdToRemoveList                                                  OPTIONAL,   -- Need N 
    measIdToAddModList                  MeasIdToAddModList                                                  OPTIONAL,   -- Need N 
    s-MeasureConfig                     CHOICE { 
        ssb-RSRP                            RSRP-Range, 
        csi-RSRP                            RSRP-Range 
    }                                                                                                       OPTIONAL,   -- Need M 
    quantityConfig                      QuantityConfig                                                      OPTIONAL,   -- Need M 
    measGapConfig                       MeasGapConfig                                                       OPTIONAL,   -- Need M 
    measGapSharingConfig                MeasGapSharingConfig                                                OPTIONAL,   -- Need M 
    ... 
} 
 
MeasObjectToRemoveList ::=              SEQUENCE (SIZE (1..maxNrofObjectId)) OF MeasObjectId 
 
MeasIdToRemoveList ::=                  SEQUENCE (SIZE (1..maxNrofMeasId)) OF MeasId 
 
ReportConfigToRemoveList ::=            SEQUENCE (SIZE (1..maxReportConfigId)) OF ReportConfigId 
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-- TAG-MEASCONFIG-STOP 
-- ASN1STOP 
 



MeasConfig field descriptions 
measGapConfig 
Used to setup and release measurement gaps in NR. 
measIdToAddModList 
List of measurement identities to add and/or modify. 
measIdToRemoveList 
List of measurement identities to remove. 
measObjectToAddModList 
List of measurement objects to add and/or modify. 
measObjectToRemoveList 
List of measurement objects to remove. 
reportConfigToAddModList 
List of measurement reporting configurations to add and/or modify. 
reportConfigToRemoveList 
List of measurement reporting configurations to remove. 
s-MeasureConfig 
Threshold for NR SpCell RSRP measurement controlling when the UE is required to perform measurements on non-serving cells. Choice of ssb-RSRP corresponds to cell 
RSRP based on SS/PBCH block and choice of csi-RSRP corresponds to cell RSRP of CSI-RS.  
measGapSharingConfig 
Specifies the measurement gap sharing scheme and controls setup/ release of measurement gap sharing. 



 



– MeasGapConfig 
The IE MeasGapConfig specifies the measurement gap configuration and controls setup/release of measurement gaps. 



MeasGapConfig information element 



-- ASN1START 
-- TAG-MEASGAPCONFIG-START 
 
MeasGapConfig ::=                   SEQUENCE { 
    gapFR2                              SetupRelease { GapConfig }                                              OPTIONAL,   -- Need M 
    ..., 
    [[ 
    gapFR1                              SetupRelease { GapConfig }                                              OPTIONAL,   -- Need M 
    gapUE                               SetupRelease { GapConfig }                                              OPTIONAL    -- Need M 
    ]] 
 
} 
 
GapConfig ::=                       SEQUENCE { 
    gapOffset                           INTEGER (0..159), 
    mgl                                 ENUMERATED {ms1dot5, ms3, ms3dot5, ms4, ms5dot5, ms6}, 











