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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. SSB or Type 0 PDCCH in initial access procedure. However, processing time is needed for UE to detect any DL transmission and thus at least X symbols at the front of each FFP are not available for RACH transmission. Thus, the following proposal is made:
[bookmark: _Ref32267156]Proposal 1: A PRACH resource is considered invalid if it overlaps with the first X symbols at the front of each FFP when FBE operation is indicated, where X could be configured or fixed in spec.
[bookmark: _Ref32412110]Proposal 2: RAN1 adopt the following TP1 on section 8.1 of TS 38.213:
--------------------------------------------- Start TP1 for Section 8.1 of TS 38.213 --------------------------------------
For unpaired spectrum, 
-	if a UE is not provided tdd-UL-DL-ConfigurationCommon, a PRACH occasion in a PRACH slot is valid if it does not precede a SS/PBCH block in the PRACH slot and starts at least  symbols after a last SS/PBCH block reception symbol, where  is provided in Table 8.1-2 and, if ChannelAccessMode-r16 = semistatic is provided, does not overlap with a set of consecutive symbols before the start of a next channel occupancy time where the UE does not transmit and the first [X] symbols in each channel occupancy time [15, TS 37.213]
-	the index of the SS/PBCH block is provided by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon 
-	If a UE is provided tdd-UL-DL-ConfigurationCommon, a PRACH occasion in a PRACH slot is valid if 
-	it is within UL symbols, or 
-	it does not precede a SS/PBCH block in the PRACH slot and starts at least  symbols after a last downlink symbol and at least  symbols after a last SS/PBCH block symbol, where  is provided in Table 8.1-2, and if ChannelAccessMode-r16 = semistatic is provided, does not overlap with a set of consecutive symbols before the start of a next channel occupancy time where there shall not be any transmissions and the first [X] symbols in each channel occupancy time, as described in [15, TS 37.213]
--------------------------------------------- End TP1 for Section 8.1 of TS 38.213 ---------------------------------------
Radio link monitoring enhancement
[bookmark: PP12]In RAN1#96, 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 may be blocked due to channel unavailability. Currently, there is no any enhancement on RLM so that UE needs to perform RLM evaluation for all configured RLM-RS samples. 
First, if SSB is configured as RLM-RS, SSB index is used to indicate the RLM-RS for UE in TS 38.331 as shown below. In NR Rel-15, one specific SSB index is corresponding to only one candidate SSB in each SSB transmission period. But in NR Rel-16, one specific SSB index is understood as a set of candidate SSBs within configured discovery burst window. At least it should be clarified that UE will only use one SSB sample with the largest RSRP among the set of candidate SSBs for RLM.
RadioLinkMonitoringRS ::=           SEQUENCE {
    radioLinkMonitoringRS-Id            RadioLinkMonitoringRS-Id,
    purpose                             ENUMERATED {beamFailure, rlf, both},
    detectionResource                   CHOICE {
        ssb-Index                           SSB-Index,
        csi-RS-Index                        NZP-CSI-RS-ResourceId
    },
    ...
}
According to LS from RAN4 [4], the capability of SSB-based RLM is defined for a UE, i.e. at least N1 candidate SSB positions from the set of SSBs that are QCLed with each other within the set of configured resources. By considering this agreement, the following proposal is made:
[bookmark: _Ref37416320]Proposal 3: If SSB is configured as RLM-RS, UE will only use one SSB sample with the largest RSRP among at least N1 candidate SSB positions from the set of SSBs that are QCLed with indicated ssb-Index.
Second, if periodic/semi-static CSI-RS is configured and some validation rules are introduced to determine CSI-RS presence as discussed in [3], UE will assume some CSI-RS samples are not present. In this case, there will 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 1  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 2  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 3  Example for skipping evaluation and reporting
[bookmark: _Ref521583932][bookmark: _Ref521596674][bookmark: _Ref32343349]Proposal 4: If one CSI-RS resource is configured as RLM-RS, UE should skip invalid CSI-RS when performing IS and OOS evaluation. 
Proposal 5:  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: A PRACH resource is considered invalid if it overlaps with the first X symbols at the front of each FFP when FBE operation is indicated, where X could be configured or fixed in spec.
Proposal 2: RAN1 adopt the following TP1 on section 8.1 of TS 38.213:
Proposal 3: If SSB is configured as RLM-RS, UE will only use one SSB sample with the largest RSRP among at least N1 candidate SSB positions from the set of SSBs that are QCLed with indicated ssb-Index.
Proposal 4: If one CSI-RS resource is configured as RLM-RS, UE should skip invalid CSI-RS when performing IS and OOS evaluation. 
Proposal 5:  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. 
[bookmark: _GoBack]-     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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