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1. Introduction
In 38.889, it state the following about FBE operation:
	It has been identified that FBE operation for the scenario where it is guaranteed that LBE nodes are absent on a long term basis (e.g., by level of regulation) and FBE gNBs are synchronized can achieve the following: Ability to use frequency reuse factor 1; Lower complexity for channel access due to lack of necessity to perform random backoff



RAN1 has discussed FBE in RAN1#98bis and agreed to theagreements below:
	Agreement:
· For FBE operation, when the gNB operates as an initiating device
· The UE is provided information on the gNB fixed frame period and the starting positions of the fixed frame periods
· For the provision of the above information the following is signalled
· Indication of the fixed frame period and the starting positions of the fixed frame period (SIBx)
· FFS: Whether Rel-15 signaling can be reused
· When the UE is not initiating a channel occupancy, UE transmissions within a fixed frame period can occur if DL signals/channels (e.g., PDCCH, SSB, PBCH, RMSI, GC-PDCCH, …) within the fixed frame period are detected. 
· FFS: Extension of GC-PDCCH configuration to idle UEs
· FFS: Signaling for FBE operation, when the UE operates as an initiating device




In this contribution, we discuss the RAN2 impact on the introduction of FBE.
2. Discussion
2.1 Background
According to the TR38.889, there are 2 mode of operations in unlicensed carrier: Frame-based Equipment (FBE) and Load-based Equipment (LBE). It is identified that there are advantages to use FBE operation in scenario where there are no LBE nodes and the FBE nodes are synchronized, as follow:
•	Ability to use frequency reuse factor 1 
•	Lower complexity for channel access due to lack of necessity to perform random backoff
Observation 1: FBE has the advantage to use frequency reuse factor of 1 and lower complexity of channel access due to the lack of necessity to perform random backoff
As mentioned, FBE operation can only be used where there are no LBE nodes. That is, FBE is intended for environments where the absence of Wi-Fi can be guaranteed (e.g., by level of regulations, private premises policies, etc). Further, the targeted scenario is limited to a single NR-U network (i.e. single operator) in the operating band and geographic area.  This means that in some geographical areas an operator may use LBE for the NR-U network due to the presence of other LBE nodes from other operators and WiFi network while in other it may use FBE if it is allowed by regulation, private premise, and absence of LBE nodes from other operators etc. Due to the difference in mode of operation between FBE and LBE (e.g. LBT operation is different, fixed frame period, may need of COT acquired indication etc.), there is a need to have an explicit indication to inform the UE which mode of operation should be used for a cell.
Observation 2: FBE operation can only be used where there are no LBE nodes
In addition, according to the ETSI regulations, a Frame Based Equipment (FBE) operates a transmit/receive structure with a Fixed Frame Period (FP) between 1 and 10 ms and the FP has a periodicity equal to the length of the FP.  Transmissions can start only at the beginning of the FP immediately following a successful LBT. According to TR38.889, a Cat 2 LBT is used before each FP to determine if the fixed frame period can be occupied. Within an occupied FP, for a gap of up to 16 µs, Cat 1 channel access can be used. For a gap of more than 16 µs in an occupied fixed frame period, Cat 2 LBT should be used. 
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2.2 Operation in FBE
If gNB operates as an initiating device, gNB needs to acquire the COT according to TR38.889 before a FP as shown in the figure above. In such case, the UE need to follow the DL control channel (e.g. PDCCH) signalled by the gNB for reception of DL transmission, performing UL transmission based on dynamic scheduling (i.e. gNB will indicate in the PDCCH the LBT type to use for the UL transmission) and network triggered PRACH. Hence it is agreed in RAN1 the following that transmit/receive structure needs to be known to the UE:
· For FBE operation, when the gNB operates as an initiating device
· The UE is provided information on the gNB fixed frame period and the starting positions of the fixed frame periods
· For the provision of the above information the following is signalled
· Indication of the fixed frame period and the starting positions of the fixed frame period (SIBx)
· FFS: Whether Rel-15 signaling can be reused

Observation 3: There is a need to have an  indication to inform the UE which mode of operation should be use for a cell

Since this information is needed by the UE to access the cell, the most logical place to include such information is SIB1. Furthermore, since the fixed frame period (FFP) is only associated with FBE operation, thus by including the FFP in SIB1as an optional field can serve as an implicit indication for the mode of operation(FBE/LBE). Basically, if the field is present,follows the channel access procedure for FBE; otherwise follow the LBE procedure.
Proposal 1: The fixed frame period (FFP) and other FBE related parameters(to be determined by RAN1) are signalled in SIB1 as an optional field, if it is present, the UE follows the channel access procedure for FBE. In case this field is not provided by the network, the UE follows the channel access procedure of LBE. 
If UE operates as an initiating device (e.g. UE initiated PRACH, autonomous UL access AUL), it is currently not clear how the UE transmits in the gNB acquired COT and how it differentiates the COT between serving cells and other neighbour cells. RAN1 has left an FFS on this in their agreement:
· FFS: Signalling for FBE operation, when the UE operates as an initiating device

Observation 4: For UE operating as an initiating device, wait for RAN1 to provide more information.

Currently, RAN1 has not decided whether FBE is mandatory for the UE. If it is optional, UE may not be able camp on a cell operating in FBE.  This may have an impact to the camping of the UE in a cell if UE only operating in LBE enters the coverage of such cell. One approach is that the UE considers the cell not a candidate for cell reselection.

Observation 5: Depending on RAN1 decision on whether FBE is optional for a UE, UE may not be able camp on a cell operating in FBE and may have to considers the cell not a candidate for cell reselection.


3. Conclusion
[bookmark: _GoBack]RAN 2 to discuss and adopt the following proposals:
Observation 1: FBE has the advantage to use frequency reuse factor of 1 and lower complexity of channel access due to the lack of necessity to perform random backoff
Observation 2: FBE operation can only be used where there are no LBE nodes
Observation 3: There is a need to have an  indication to inform the UE which mode of operation should be use for a cell
Proposal 1: The fixed frame period (FFP) and other FBE related parameters(to be determined by RAN1) are signalled in SIB1 as an optional field, if it is present, the UE follows the channel access procedure for FBE. In case this field is not provided by the network, the UE follows the channel access procedure of LBE. 
Observation 4: For UE operating as an initiating device, wait for RAN1 to provide more information.
Observation 5: Depending on RAN1 decision on whether FBE is optional for a UE, UE may not be able camp on a cell operating in FBE and may have to considers the cell not a candidate for cell reselection.
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