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Introduction
In RAN4#93 meeting, a Way Forward on RRM requirements for NR-U was agreed [1]. For PSCell addition/release delay and interruption requirements, the following was agreed:
PSCell Addition: Known Cell Definition
· The time between the reception of the PSCell configuration command and measurement/report is 
· Option 1: extended from 5 seconds to [8] seconds
· Option 2: not extended
PSCell Addition Delay
· L1max=3 for SMTC periodicity >40 ms, L1max=5 for SMTC periodicity ≤40 ms
· L2max=2 for SMTC periodicity >40 ms, L2max=3 for SMTC periodicity ≤40 ms
· Upon exceeding L1max or L2max or upon T304 timer, whichever comes first, the UE shall stop the PSCell addition procedure


In this paper, we discuss the remaining issues on PSCell addition delay requirements. This paper is accompanied by CR to TS 36.133 [2] per the work split agreement in [3].
PSCell addition delay
The PSCell addition delay for an NR-U PSCell was discussed in the last meeting in [4] with an accompanying CR in [5]. Based on discussions and agreements so far, the remaining issue in the addition delay requirements is definition of TPSCell_ DU and the impact of UL CCA failure. 
In R15, TPSCell_ DU is uncertainty in acquiring the first available PRACH occasion in the new cell. Based on agreements in RAN1, the mapping between PRACH configuration period and SS/PBCH block to PRACH occasion association period in Table 8.1-1 of TS 38.213 has not changed in NR-U compared to R15. Hence, the uncertainty in acquiring the first PRACH occasion in the new PSCell remains the same as in R15. 
Transmission of RACH in NR-U is subject to successful CCA. RAN2 agreements on this issue can be summarized as:
The PREAMBLE_TRANSMISSION_COUNTER is not increased if the preamble is not transmitted due to LBT failure
· SR_COUNTER is increase only when SR is successfully transmitted
· As earlier agreed, The POWER_RAMPING_COUNTER is not increased if the preamble is not transmitted due to LBT failure. For this purpose LBT failure indication or equiv. (used for other LBT outcome dependencies) from PHY is used. 
· MAC returns to the resource selection step if LBT fails for Msg1 transmission opportunity(ies)
· From MAC perspective, multiple msg1 transmissions are not supported (does not preclude beam sweeping enhancement if decided for NR)
· Actual transmission for MSG1 (LBT success) is used for starting RAR window
· R2 assumes the maximum RAR window size is extended to [20] ms
· We ask R1 regarding the support of multiple MSG3 transmission opportunities
· R2 assumes the range of ra-ContentionResolutionTimer is not extended for NR-U (note this contradicts earlier assumption)
· Either a) the ra-ContentionResolutionTimer is started regardless of the LBT outcome of msg3 transmission or b) ra-ContentionResolutionTimer is started only at successful LBT outcome of msg3 transmission + immediately the UE to restart from RACH resource selection if all MSG3 transmissions fail. FFS
· As agreed in the SI phase, the sr-ProhibitTimer shall not prohibit SR transmissions due to SR that was not transmitted due to LBT failure. 


More specifically, the proposed text in TS 38.213 specifies that if RACH is failed due to LBT failure, UE performs RACH resource selection again per legacy R15 procedure:
 Clause 5.1.3 of TS 38.213:
….
if LBT failure indication is received from lower layers for this Random Access Preamble transmission:
2>  perform the Random Access Resource selection procedure (see clause 5.1.2).


Hence, the formulation of delay component due to PRACH can be amended to account for UL CCA failure. More precisely, 
TPSCell_ DU_withCCA  = TPSCell_ DU  + LRACH.TRACH
Where TPSCell_ DU  is identical to its definition in R15, LRACH is the number of RACH association periods missed due to UL CCA failure and TRACH is the periodicity of RACH association period associated with the detected SS/PBCH block for PSCell addition. 
Proposal 1. The formulation of delay component due to PRACH in PSCell addition for NR-U to be amended to account for UL CCA failure:
TPSCell_ DU_withCCA  = TPSCell_ DU  + LRACH.TRACH
Where TPSCell_ DU  is identical to its definition in R15, LRACH is the number of RACH association periods missed due to UL CCA failure and TRACH is the periodicity of RACH association period associated with the detected SS/PBCH block for PSCell addition. 
In our view, there is no need to define a maximum value for LRACH as the process is already governed by several procedures already defined in RAN1 and/or RAN2. The entire PSCell addition delay is governed and capped to T304 timer at the MAC layer. Furthermore, RAN2 has defined a procedure for detection of persistent UL LBT failure with a threshold for the maximum number of LBT failures in UL regardless of UL transmission type. These are sufficient to define the UE behaviour; i.e., at the expiry of T304 or exceeding the threshold for persistent UL LBT failure, UE abandons the PSCell addition procedure.
Proposal 2. RAN4 to not define a maximum value for LRACH as the process is already governed by several procedures already defined in RAN1 and/or RAN2 (e.g., T304 timer and/or exceeding the threshold for persistent UL LBT failure). 
Known PSCell definition
In clause 7.31.2 of TS 36.133, the definition of known PSCell is specified as:
In FR1 and FR2, the NR PSCell is known if it has been meeting the following conditions: 

During the last [5] seconds before the reception of the NR PSCell configuration command: 

· the UE has sent a valid measurement report for the NR PSCell being configured and 
· One of the SSBs measured from the NR PSCell being configured remains detectable according to the cell identification conditions specified in section 9.3 of TS 38.133

One of the SSBs measured from NR PSCell being configured also remains detectable during the NR PSCell configuration delay according to the cell identification conditions specified in section 9.3 of TS 38.133


In our view, the period of [5] seconds are still suitable for NR-U known PSCell definition as it reflects the max time scale where a measurement report can remain valid. It is also noted that the measurement report is sent on PCell before PSCell is added and therefore is not subject to LBT in UL. 
It is noted that the agreement in RAN4#93 to extend the duration of the condition of the cell to remain known in RRC_CONNECTED state from 5 seconds to 8 seconds does not automatically imply that the duration for PSCell to remain known should also be extended. During the measurements in RRC_CONNECTED, UE can be configured with very long DRX cycles and to ensure that, in longer DRX cycles, at least one LBT failure is tolerated, the definition of known cell is extended to 8 seconds. While longer DRX cycles are not prohibited in the specification from being configured immediately preceding the PSCell addition command, it is not a reasonable operational scenario and such case should not be driving the RRM requirements.
Observation 1.  The agreement in RAN4#93 to extend the duration of the condition of the cell to remain known in RRC_CONNECTED state from 5 seconds to 8 seconds does not automatically imply that the duration for PSCell to remain known should also be extended. During the measurements in RRC_CONNECTED, UE can be configured with very long DRX cycles and to ensure that, in longer DRX cycles, at least one LBT failure is tolerated, the definition of known cell is extended. While longer DRX cycles are not prohibited in the specification from being configured immediately preceding the PSCell addition command, it is not a reasonable operational scenario and such case should not be driving the RRM requirements.
In TS 36.133, similar definitions of known cell for FS3 (LTE LAA) can be found (e.g., clause 7.7.10). 
The term “cell remains detectable” is defined as side conditions for RSRP/RSRQ/SCH_RP being satisfied for the duration under consideration and the corresponding band (e.g., clause 8.11.2). In the RAN4#92-Bis meeting, it was captured:
· Measured SSB remains detectable according to the cell identification conditions in the occasions where the SSB is available at the UE


In our view, this term may need to be further modified in NR-U to account for the DL LBT failure at the cell level. RAN4 should discuss how “cell remains detectable” can be modified in NR-U. Possible modifications can include the percentage of time within [5] seconds that SSB index identified by UE is available and additionally the number of successive occasions where that SSB index is missed due to DL LBT failure. 
Proposal 3. 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 9.3A of TS 38.133 

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 9.3A of TS 38.133 
Proposal 4. RAN4 to further discuss the modification of the term “cell remains detectable” for NR-U. Possible modifications can include the percentage of time within [5] seconds that SSB index identified by UE is available and additionally the number of successive occasions where that SSB index is missed due to DL LBT failure.
Conclusions
Proposal 1. The formulation of delay component due to PRACH in PSCell addition for NR-U to be amended to account for UL CCA failure:
TPSCell_ DU_withCCA  = TPSCell_ DU  + LRACH.TRACH
Where TPSCell_ DU  is identical to its definition in R15, LRACH is the number of RACH association periods missed due to UL CCA failure and TRACH is the periodicity of RACH association period associated with the detected SS/PBCH block for PSCell addition. 
Proposal 2. RAN4 to not define a maximum value for LRACH as the process is already governed by several procedures already defined in RAN1 and/or RAN2 (e.g., T304 timer and/or exceeding the threshold for persistent UL LBT failure).
Observation 1.  The agreement in RAN4#93 to extend the duration of the condition of the cell to remain known in RRC_CONNECTED state from 5 seconds to 8 seconds does not automatically imply that the duration for PSCell to remain known should also be extended. During the measurements in RRC_CONNECTED, UE can be configured with very long DRX cycles and to ensure that, in longer DRX cycles, at least one LBT failure is tolerated, the definition of known cell is extended. While longer DRX cycles are not prohibited in the specification from being configured immediately preceding the PSCell addition command, it is not a reasonable operational scenario and such case should not be driving the RRM requirements.
Proposal 3. 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 9.3A of TS 38.133 

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 9.3A of TS 38.133 
Proposal 4. RAN4 to further discuss the modification of the term “cell remains detectable” for NR-U. Possible modifications can include the percentage of time within [5] seconds that SSB index identified by UE is available and additionally the number of successive occasions where that SSB index is missed due to DL LBT failure.
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