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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In RAN4#94-e meeting RAN4 sent LS to RAN2 asking for feedback regarding UE behaviour upon UL LBT failures in RACH transmission during the RRC release with redirection procedure. Now RAN4 has received LS from RAN2 [1]. In this paper we address analyze the RRC connection release with redirection requirements in view of the RAN2 LS [1]. 
2. Analysis of UE behaviour upon UL LBT failures 
In RAN4#94-e regarding the RRC connection release with redirection requirements the following was agreed in the WF [2]:
Upon exceeding L1,max, the UE shall initiate cell selection procedures for the selected PLMN as defined in TS 38.304
UE behaviour upon exceeding L2,max (max. number of missed PRACH occasions) is FFS until the response LS on UL LBT failures is received from RAN2
The main open issue is the UE behavior if the number of missed PRACH occasions (L2) due to UL LBT failures exceed L2,max during the RRC release with redirection procedure. RAN2 has provided the following feedback in their response LS to RAN4 [1]:
Uplink LBT failure detection/recovery is applicable per current specifications to random access in R15-based handover, R15 SN addition/change, and PSCell addition, given the UE is in connected mode. It is not applicable per current specifications in RRC setup, resume, re-establishment, or release with redirection, as the UE does not have lbt-FailureRecoveryConfig configured during those procedures.
RAN2 agreed that no enhancements are planned in R-16 for UL LBT failure detection and recovery during handover, RRC setup, resume, re-establishment, or release with redirection.
Based on the above response, the uplink LBT failure detection/recovery procedure cannot be used for recovery from UL LBT failures in RACH transmission during the RRC release with redirection procedure. Furthermore, according to our understanding there is no RRC release with redirection specific timer, which can be used for defining the UE behaviour due to UL LBT failures. Therefore RAN4 needs to define UE behaviour for handling UL LBT failures for PRACH transmission. 
UE behaviour due to UL LBT failures: 
We propose that UE upon exceeding the number of UL LBT failures (L2) during RACH transmission by the maximum allowed number of missed PRACH occasions (L2, max), initiates the cell selection procedures for the selected PLMN as defined in TS 38.304. This is the same UE behaviour agreed for the UE exceeding L1 by L1, max during the measurement phase of the RRC release with redirection procedure as agreed in the WF [2]. The value of L1, max was agreed previously in [3-4].
Determination of L2, max: 

In NR the PRACH transmission occasions are configured by the network parameter called PRACH configuration period and the configurable value is {10, 20, 40, 80, 160} ms. Within each PRACH configuration period, the network configures the number of PRACH transmission occasions, i.e., slot locations and resource elements, and each occasion is associated with the SSB index. This means UE receiving SSB index need to transmit the random access preamble on the PRACH occasions corresponding to SSB index. It is also possible to configure one or more number of occasions per PRACH periodicity. The maximum allowed number of missed PRACH occasions should depend on the PRACH configuration period to ensure the delay does not become too long when the PRACH periodicity is long e.g. longer than 40 ms. In the LBT-FailureRecoveryConfig defined in TS 38.331, the longest duration is 320 ms and maximum LBT failures is 32 LBT failures over the timer duration. 


LBT-FailureRecoveryConfig-r16 ::=    SEQUENCE {
    lbt-FailureInstanceMaxCount          ENUMERATED {n4, n8, n16, n32}                              OPTIONAL,   -- Need R
    lbt-FailureDetectionTimer            ENUMERATED {ms10, ms20, ms40, ms80, ms160, ms320}          OPTIONAL,   -- Need R
    ...
}
These parameters can be used for deriving the values of L2, max: 
· For example there can be maximum UL LBT failures of 32, 16, 8, 4 and 2 for PRACH configuration period (Tconfig) = 10, 20, 40, 80 and 160 ms respectively. It is neither feasible nor efficient to have one value of L2, max for all PRACH configuration periods. We therefore propose the following value of L2, max:
· L2, max = 16 for Tconfig ≤ 40 ms and 
· L2, max = 4 for Tconfig > 40 ms

Based on the above analysis the maximum allowed number of missed PRACH occasions (L2, max) as function of the PRACH configuration period (Tconfig) is shown in table 1:
Table 1: Maximum allowed number of missed PRACH occasions in RRC connection release with redirection
	PRACH configuration period (Tconfig)
	Maximum allowed number of missed PRACH occasions (L2, max)

	Tconfig ≤ 40 ms
	16

	Tconfig > 40 ms
	4


3. Summary
In this paper we have analysed the open issues related to the UE behaviour upon experiencing consistent uplink LBT failures on PRACH a target PCell in RRC connection release with redirection procedure. Following are the proposals based on the analysis:

· Observation # 1: Existing RAN2 procedure related to uplink LBT failure detection/recovery mechasim is not applicable for UL LBT failures in RACH transmission during the RRC release with redirection procedure.
· Observation # 2: There is no RRC release with redirection specific timer, which can be used for defining the UE behaviour due to UL LBT failures.
· Proposal # 1: RAN4 specifies UE behavior upon for handling UL LBT failures during RACH transmission in RRC release with redirection requirement. 
· Proposal # 2: UE upon exceeding number of UL LBT failures (L2) during RACH transmission by maximum allowed number of missed PRACH occasions (L2, max) shall initiate cell selection procedures for the selected PLMN as defined in TS 38.304. 
· Proposal # 3: Parameter, L2, max, is defined in table 1:
Table 1: Maximum allowed number of missed PRACH occasions in RRC connection release with redirection
	PRACH configuration period (Tconfig)
	Maximum allowed number of missed PRACH occasions (L2, max)

	Tconfig ≤ 40 ms
	16

	Tconfig > 40 ms
	4
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