


3GPP TSG-RAN WG2 Meeting #108	R2-1915544
Reno, USA, 18th – 22nd November 2019	Revision of R2-1913260

Agenda Item:	6.2.2.2
Souce:	MediaTek Inc.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Title:	Remaining issues on consistent LBT failures
Document for:	Discussion and decision
1 Introduction
In RAN2, significant progress has been made on the detection and handling of consistent LBT failures for NR-U [1].
According to the RAN2 agreements, LBT failures are detected per BWP on the uplink. Additionally, BWP switching has been agreed as a possible recovery mechanism.
There are currently some open issues regarding the BWP switching, as captured in the running stage 2 CR [2]:
	Editors’ Note: For the consistent UL LBT failures, switching between different BWPs, related actions, and the meaning of “N BWPs” in RAN2#107bis Chair Notes need further clarification.


In this contribution, we discuss the remaining issues on switching between BWPs after declaring consistent LBT failures.
2 Discussion
The agreements related to “N” BWPs in RAN2#107bis are listed below [1]:
	3. The UE shall perform RLF recovery if the consistent UL LBT failure was detected on the PCell and UL LBT failure was detected on “N” possible BWP.   
4. When consistent uplink LBT failures are detected on the PSCell, the UE informs MN via the SCG failure information procedure after detecting a consistent UL LBT failure on “N” BWPs.   
5. “N” is the number of configured BWPs with configured PRACH resources. If N is larger than one it is up to the UE implementation which BWP the UE selects.  



According to the agreements above, when consistent LBT failure is declared on all BWPs with configured RACH resources, the UE will trigger further recovery actions, e.g. RLF for PCell or SCG failure information procedure on PSCell. This is also captured in the running MAC CR for NR-U [3]:
	5.X.2 LBT failure detection and recovery procedure
…
4>	if consistent LBT failure has been declared in all UL BWPs configured with PRACH occasions in this Serving Cell:
5>	indicate consistent LBT failure to upper layers.
…



Regarding the editor’s note in the stage 2 CR quoted above (about clarifying the meaning of “N”), it is clear that that “N” corresponds to the number of UL BWPs configured with PRACH occasions in this serving cell, as captured in the running MAC CR.
Furthermore, the status of a BWP after declaring consistent LBT failure needs to be discussed. When consistent LBT failures are declared for a BWP, there are mainly two options:
1. The LBT failure condition could be persistent, i.e. the BWP is prohibited permanently, or
2. The LBT failure condition could be temporary, i.e. the BWP is prohibited temporarily, until certain conditions are met.
If the BWP is prohibited permanently (option 1), the UE cannot switch to the BWP anymore. Over a long period of time, the prohibited BWPs will build up and eventually all the BWPs configured for the cell will become prohibited. This will cause the UE to trigger lengthy recovery mechanisms, such as RLF and cell selection for the PCell or SCG failure information procedure for the PSCell.
Observation 1: If the LBT failure condition for a BWP is considered to be persistent, eventually all BWPs for the cell can become prohibited, which will trigger lengthy recovery mechanisms (e.g. RLF or SCG failure information).
Alternatively, the BWP can be prohibited for a fixed time period. This can be achieved by defining a prohibit timer for the BWP. While the timer is running, the UE can be restricted from selecting the BWP for switching due to LBT failures on other BWPs. When the prohibit timer expires, the BWP could be allowed again for UE based switching.
Proposal 1: After consistent LBT failure is declared on a BWP, a prohibit timer is started. When the timer expires, the LBT failure condition for the BWP is cleared.
The network can decide and configure the duration of the prohibit timer, for example based on the channel conditions and/or the number of UEs that are being served by the gNB.
Proposal 2: The prohibit timer for a BWP is configured by the network.
An example usage of the prohibit timer is illustrated in Figure 1 below.
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[bookmark: _Ref20314127]Figure 1 Illustration of the prohibit timer for a BWP

[bookmark: _GoBack]Note that if LBT failure is currently declared for all the BWPs with PRACH occasions (i.e. if the BWP prohibit timer is running for all of them), the UE will take the further recovery actions such as RLF, as already specified in the current MAC CR.
During RAN2 discussions, there were some suggestions for limiting the number of times the UE can switch between different BWPs. However, it is better to use BWP switching mechanism and avoid other lengthy recovery mechanisms (e.g. RLF and cell selection) as long as possible (while there are other BWPs available for switching). Putting an artificial limit on the number of BWP switches reduces the effectiveness of the BWP switching as a recovery mechanism, and is unnecessary.
Observation 2: Limiting the number of BWP switches reduces the effectiveness of the BWP switching as a recovery mechanism, and is unnecessary.
Proposal 3: There is no limit or restrictions on the number of BWP switches other than the BWP prohibit timer.

3 Conclusion
We have the following observations and proposals regarding the consistent LBT failures in NR-U:
Observation 1: If the LBT failure condition for a BWP is considered to be persistent, eventually all BWPs for the cell can become prohibited, which will trigger lengthy recovery mechanisms (e.g. RLF or SCG failure information).
Proposal 1: After consistent LBT failure is declared on a BWP, a prohibit timer is started. When the timer expires, the LBT failure condition for the BWP is cleared.
Proposal 2: The prohibit timer for a BWP is configured by the network.
Observation 2: Limiting the number of BWP switches reduces the effectiveness of the BWP switching as a recovery mechanism, and is unnecessary.
Proposal 3: There is no limit or restrictions on the number of BWP switches other than the BWP prohibit timer.
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