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1. Introduction
This contribution discusses remaining issues on initial access procedures for NRU.
2. [bookmark: _Ref498564494]Discussion
1. 
2. 
[bookmark: _Ref521492551]PRACH validation for FBE
In RAN1#99, the following agreement was made on PRACH validation due to that any transmission including PRACH is not allowed in FBE idle period [1]:
Agreement:
A PRACH resource is considered invalid if:
· it overlaps with the IDLE period of a fixed frame period when FBE operation is indicated
In RAN1#100bis-e, the following conclusion was made:
Conclusion:
A UE can transmit in a PRACH resource in the channel occupancy of a Fixed Frame Period only if a UE detects any DL transmission in the serving cell before the PRACH resource in the same FFP.
If FBE channel access mechanism is indicated in SIB information together with RACH configuration, UE will first determine the fixed frame period (FFP) in time domain. Then it will detect any potential DL transmission inside the FFP where RACH resource locates, i.e. only SSB or Type 0 PDCCH is available for idle UEs in initial access procedure. In this way, if there is neighbor SSB nor Type 0 PDCCH in the FFP where a RACH occasion is configured, the RACH cannot be transmitted. Since the period for SSB/Type 0 PDCCH is 20ms, there is no chance to have RO with period less than 20ms (e.g. 5ms). One example is given below assuming RACH configuration index 102 in Table 6.3.3.2-3 [2] and 5ms FFP as illustrated in Figure 1. In this case, RO3-RO11 can’t be transmitted for idle UEs since there is no SSB/PDCCH configuration in the FFP. There are two consequences: 1) RO is available every 20ms even RO is configured per 5ms; 2) the idle UEs under SSB#3 (green) have no chance to access the channel. 
[image: ]
[bookmark: _Ref46932426]Figure 1  Example for RO transmission
To solve the above problem, FFP identification signal (e.g. Type 0 PDCCH without scheduling data) is triggered in front of the FFP with RACH configuration. Then the following proposal is made:
[bookmark: _Ref32267156][bookmark: _Ref46936150]Proposal 1: FFP identification signal (e.g. Type 0 PDCCH without scheduling data) is triggered in front of the FFP within which there is configured ROs.
CSI-RS based radio link monitoring enhancement
[bookmark: PP12]In RAN1#96 [3], the following agreements were made on enhancements for RLM in NRU.
Agreement:
An RLM measurement window for serving cell RLM measurements based on SSBs in the DRS is supported for in-sync and out-of-sync evaluations.
· FFS: How RLM measurement window is indicated or determined and relation to DRS transmission window
· FFS: Whether or not an SSB can fall outside the measurement window and, if so, whether it can be used for in-sync and out-of-sync evaluations.
· FFS: Any relationship of RLM measurements based on CSI-RS to the measurement window.
FFS: Mechanism to handle missing RLM-RS due to LBT failure
In the licensed spectrum, both SSB and CSI-RS can be configured as RLM-RS and should be transmitted periodically. When the radio link quality assessed on any configured RLM-RS resource is better than the threshold Qin, in-sync is indicated. And when the radio link qualities assessed on all of the configured RLM-RS resources are worse than the threshold Qout, out-of-sync is indicated. 
However, in the unlicensed band, periodic RLM-RS transmission (e.g. CSI-RS) may be considered invalid according to the agreements in RAN1-101-e as follows:
Agreement:
When DCI 2_0 contains COT duration, but not SFI, UE cancels the reception of CSI-RS configured by higher layers at least on flexible symbols (including the case where no semi-static TDD configuration is provided to the UE) if the CSI-RS location is outside the CO duration indicated by the COT duration field.

Agreement:
For operation with shared spectrum channel access, the new RRC parameter (as in previous agreement) is used to determine the UE behavior at least when UE is not configured with CO-duration and not configured with SFI as follows:
If the RRC parameter is configured, when the UE is configured by higher layers to receive periodic and semi-persistent CSI-RS in a set of symbols in a slot, the UE cancels the higher-layer configured periodic and semi-persistent CSI-RS reception in the set of symbols in the slot if the UE does not detect a DCI format indicating to the UE to receive aperiodic CSI-RS or PDSCH in the set of symbols
If the parameter is not configured, the UE cancels/receives the higher-layer configured periodic and semi-persistent CSI-RS reception according to current Clause 11.1 of TS38.213 and agreements we reached so far
Note: Other rules in the specification apply for cancellation/reception in addition to what is described in this agreement
If periodic/semi-static CSI-RS is configured and UE could determine CSI-RS presence as the above agreements, UE will assume some CSI-RS samples are not present. Then there may be no valid CSI-RS sample in certain indication period for this configured RLM CSI-RS, where the indication period means the interval between current indication time and previous indication time. Then how to deal with these non-present CSI-RS samples for RLM from UE side needs to be considered. If no any specific enhancement, UE will perform RLM for all configured CSI-RS whether it is present or not. The consequence would be more frequent OOS indication which is not the real situation as shown below:
[image: ]
Figure 2  Example for no any RLM enhancement
One straightforward solution is skipping invalid CSI-RS samples when performing IS and OOS evaluation, i.e. RAN4 evaluation period extension by considering invalid RLM-RS due to LBT. However, the reporting state when there is no any valid CSI-RS sample in the indication period will remain the same as the previous one with RLM-RS transmission. So this will duplicate previous reporting state by repeating it for N times if no RLM-RS samples in N contiguous indication periods as shown in the following figure.
[image: ]
Figure 3  Example for skipping invalid CSI-RS samples
To solve the above duplication problem, UE could stop evaluation of IS and OOS and not report any state when there is no any valid CSI-RS sample in the latest indication period. 
[image: ]
Figure 4  Example for skipping evaluation and reporting
[bookmark: _Ref521583932][bookmark: _Ref521596674][bookmark: _Ref32343349]Proposal 2: If one CSI-RS resource is configured as RLM-RS, UE should skip invalid CSI-RS when performing IS and OOS evaluation. 
Proposal 3:  For one CSI-RS resource configured as RLM-RS, if there is no any valid CSI-RS sample in the latest indication period between current indication time and previous indication time, the CSI-RS resource will not be considered as the active resource for IS and OOS reporting. 
· If there is no active CSI-RS resource from the configured set of configured RLM CSI-RS, there will be no reporting of IS or OSS.
3. Conclusion
In this contribution, we focus on the remaining issues of initial access procedures, and have the following proposals:
Proposal 1: FFP identification signal (e.g. Type 0 PDCCH without scheduling data) is triggered in front of the FFP within which there is configured ROs.
Proposal 2: If one CSI-RS resource is configured as RLM-RS, UE should skip invalid CSI-RS when performing IS and OOS evaluation. 
Proposal 3:  For one CSI-RS resource configured as RLM-RS, if there is no any valid CSI-RS sample in the latest indication period between current indication time and previous indication time, the CSI-RS resource will not be considered as the active resource for IS and OOS reporting. 
If there is no active CSI-RS resource from the configured set of configured RLM CSI-RS, there will be no reporting of IS or OSS..
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