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1. Introduction
In last meeting RAN4 92, the RRM requirements and impact of NR-U are discussed, and the potential agreements and the remaining open issues about PSCell addition/release are summarized in the WF [1].
In this paper, we discuss the requirements of PSCell addition in NR-U based on the discussion in the last meeting and the progress from other working groups.
2. Discussion
The PSCell addition and release procedures are relevant in Scenario B (Dual connectivity between licensed band LTE: PCell and NR-U: PSCell) and scenarios E (Dual connectivity between licensed band NR: PCell and NR-U: PSCell). The existing requirement are defined in [2] [3] as follows:
“
Upon receiving PSCell addition in subframe n, the UE shall be capable to transmit PRACH preamble towards PSCell in FR2 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 38.331 [4].
	Tprocessing is the SW processing time needed by UE, including RF warm up period. 
	Tsearch is the time for AGC settling and PSS/SSS detection. 
T∆ is time for fine time tracking and acquiring full timing information of the target cell. 
	TPSCell_ DU is the delay uncertainty in acquiring the first available PRACH occasion in the PSCell. TPSCell_ DU is up to the summation of SSB to PRACH occasion association period and 10 ms. SSB to PRACH occasion associated period is defined in Table 8.1-1 of TS 38.213 [5].
	Trs is the SMTC periodicity of the target cell if the UE has been provided with an SMTC configuration for the target cell in PSCell addition message, otherwise Trs is the SMTC configured in the measObjectNR having the same SSB frequency and subcarrier spacing. 
”
As defined in the existing requirements, the delay related to PRACH is caused by acquiring the first available PRACH occasion in the target cell. When it comes to NR-U scenarios, things become more complicated since the transmission of PRACH may be dropped due to UL LBT failure. As agreed in the last RAN4 meeting, in some cases, the delay related to acquiring the available PRACH occasions should be extended in NR-U considering the cases when the PRACH occasions are unavailable for PRACH transmission. Therefore, TPSCell_ DU in PSCell addition in NR-U shall also be extended considering the cases when the transmission of PRACH is dropped due to LBT failure.
Observation 1: TPSCell_ DU in PSCell addition in NR-U shall also be extended considering the cases when the transmission of PRACH is dropped due to LBT failure.
In addition, the description of the requirements related to PRACH uncertainty should be further clarified and modified in NR-U. In the existing requirements, the ending point of the PSCell addition delay is when the UE is capable to transmit PRACH preamble towards PSCell, which will lead to ambiguity in NR-U scenarios considering LBT failure when transmitting PRACH pramble. Therefore, the corresponding description of the PSCell delay requirement shall be clarified as:
“Upon receiving PSCell addition in subframe n, the UE shall transmit PRACH preamble towards PSCell no later than in subframe n + Tconfig PSCell”
Proposal 1: The PSCell delay requirement shall be the time between receiving the PSCell addition and the successful PRACH preamble transmission.
Similarly, the PRACH uncertainty should be clarified as the uncertainty of PRACH preamble transmission in the PSCell.
Proposal 2: PRACH uncertainty TPSCell_ DU should be defined as the uncertainty of PRACH Preamble transmission in the PSCell.
Based on the agreements from RAN2 107 meeting, a new mechanism is under discussion to handle the UL LBT failure as follows:
	Agreements in RAN2 #107
L2 LBT failure mechanism take into account any LBT failure regardless UL transmission type. 
The UL LBT failure mechanism will have the same recovery mechanism for all failures regardless UL transmission type
UL LBT failures are detected per BWP
The UE will report the occurrence of consistent UL LBT failures on PSCell and SCells. The assumption is to reuse SCell failure reporting for BF

Baseline Mechanism, further enhancements not precluded: 
A “threshold” for the maximum number of LBT failures which triggers the “consistent” LBT failure event will be used. 
Both a timer and a counter are introduced, the counter is reset when timer expires and incremented when UL LBT failure happens
The timer is started/restarted when UL LBT failure occur. 



Observation 2: A UL LBT failure mechanism is under discussion in RAN2, which will restrict the UE behaviour of PRACH transmission attempts in the PSCell addition procedures for NR-U.
Therefore, the UE behaviour of PRACH transmission attempts considering the LBT will be restricted by either a timer or a counter of the potential LBT failure mechanism. Thus, from RAN4 perspective, we should wait for RAN2 decision on the UL LBT failure mechanism before making the requirements for TPSCell_ DU in NR-U.
Proposal 3: RAN4 should wait for RAN2 decision on the UL LBT failure mechanism before making the requirements for TPSCell_ DU in NR-U.
The time delay of cell searching Tsearch varies depending on whether the target cell is known or unknown. In NR-U scenarios, the exiting known condition of the target cell may need to be modified considering the LBT mechanism.
Observation 3: In NR-U scenarios, the exiting known condition of the target cell may need to be updated considering the LBT mechanism.
In addition, 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 4: 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.

3. Conclusions
Observation 1: TPSCell_ DU in PSCell addition in NR-U shall also be extended considering the cases when the transmission of PRACH is dropped due to LBT failure.
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.
Observation 2: A UL LBT failure mechanism is under discussion in RAN2, which will restrict the UE behaviour of PRACH transmission attempts in the PSCell addition procedures for NR-U.
Proposal 3: RAN4 should wait for RAN2 decision on the UL LBT failure mechanism before making the requirements for TPSCell_ DU in NR-U.
Observation 3: In NR-U scenarios, the exiting known condition of the target cell may need to be updated considering the LBT mechanism.
Proposal 4: 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.

References
[1] R4-1910551 “WF on RRM Requirements for NR-U”
[2] TS 36.133
[3] TS 38.133
[4] TS 38.331
[5] TS 38.213


8

1

