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1 Introduction

This contribution discusses the impact of consistent UL LBT failures to the uplink transmission procedures. In particular the impact to transmissions on configured grant resources for cases when UE autonomously switches the current active UL BWP are in further detail looked at.  
2 Discussion

In RAN2#107bis meeting following agreements w.r.t consistent UL LBT failure have been reached: 
Agreements:

1. MAC relies on reception of a notification of UL LBT failure from the physical layer to detect a consistent UL LBT failure.  
2. The UE switches to another BWP and initiates RACH upon declaration of consistent LBT failure on PCell or PSCell if there is another BWP with configured RACH resources.    

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.  

6. When consistent uplink LBT failures are detected on an SCell, a new MAC CE to report this to the node where SCell belongs to is used.  FFS whether the MAC CE can be used to report failure on PCell

In case of consistent LBT failure UE shall autonomously switch the active UL BWP. The motivation for this agreement is that other UL BWP(s) of the NR-U cell may not be subject to large number of LBT failures, i.e. different LBT sub-bands are used for different UL BWP(s). However one problem with the agreed autonomous switching behavior is that upon activation of an UL BWP, UE will (re-)initialize any suspended configured uplink grants of configured grant Type 1 on the active BWP according to the stored configuration, if any, and to start in the symbol according to rules in subclause 5.8.2 of TS38.321. The current defined behavior is shown in the following:
	For each activated Serving Cell configured with a BWP, the MAC entity shall:

1>
if a BWP is activated:

2>
transmit on UL-SCH on the BWP;

2>
transmit on RACH on the BWP, if PRACH occasions are configured;

2>
monitor the PDCCH on the BWP;

2>
transmit PUCCH on the BWP, if configured;

2>
report CSI for the BWP;

2>
transmit SRS on the BWP, if configured;

2>
receive DL-SCH on the BWP;

2>(re-)initialize any suspended configured uplink grants of configured grant Type 1 on the active BWP according to the stored configuration, if any, and to start in the symbol according to rules in subclause 5.8.2.


Therefore UE may perform some unexpected CG transmissions which may interfere with other user’s uplink transmissions, since gNB is not aware of the UE autonomous BWP switching (until the random access procedure has been successfully completed) and hence not aware of the CG transmission(s). Furthermore UE may also perform some unexpected SRS and PUCCH transmissions on the autonomously activated BWP. 
Observation 1: Upon switching autonomously the active UL BWP in response to declaring an inconsistent LBT failure, UE may perform some unexpected CG transmissions (CG Type 1), SRS and PUCCH transmission on the newly activated BWP.  
We think that upon autonomous BWP switching UE shall not perform any uplink transmission except the RACH preamble transmission as part of the initiated RACH procedure. 
Proposal 1: When consistent LBT failure is declared for an UL BWP and UE autonomously switches the UL BWP, the MAC entity shall not perform any uplink transmission on the corresponding Serving Cell except Random Access preamble transmission as part of a Random Access procedure initiated on the newly activated UL BWP.
There are several options how to ensure that UE doesn’t perform any unexpected UL transmission except RACH preamble transmission. 
In one option UE considers the timeAlignmentTimer (TAT) associated with a NR-U cell as expired upon declaring a consistent UL LBT failure in the current active BWP of the NR-U cell. As a consequence UE is not allowed to perform any uplink transmissions on that cell except the random access preamble transmission. However upon reception of the TA command in RAR, UE will start the TA timer. As a consequence UE may also perform CG PUSCH, SRS or PUCCH transmissions before the identity of the UE is known, i.e. contention resolution is resolved.

In a second option UE suspends any uplink transmissions except the PRACH transmission until the random access procedure was successfully completed on the (new) UL BWP the UE autonomously switched to in response to having detected a consistent UL LBT failure.
Since the second option avoids that a UE performs unexpected transmission on a UL BWP until gNB is aware of the UE having switched autonomously to this BWP, we prefer the second option. 
Proposal 2: UE suspends any uplink transmissions except the PRACH transmission until the random access procedure was successfully completed on the (new) UL BWP the UE autonomously switched to in response to having detected a consistent UL LBT failure. 
It should be noted that already in Rel-15 UE may autonomously switch to the initial UL BWP and may perform some unexpected UL transmissions. However since the autonomous BWP switching only occurs here in case UE performs RACH procedure and there are no configured RACH resources on the current active BWP, it can be argued that such scenario can be avoided by gNB implementation. On the other hand the occurrence of consistent LBT failure are not under the control of the gNB. For that reason and due to the fact that UE can for NR-U autonomously switch to any configured UL BWP, i.e. not only the initial UL BWP), we consider the use case for NR-U Rel-16 generally to be more serious. Nevertheless it would be from our point of view also fine to not restrict the suggested UE behavior (proposal 2) to NR-U only, i.e. UE autonomous BWP switching in case of consistent LBT failure, but to generalize it for any use case where UE autonomously switches the UL BWP.

Proposal 3: RAN2 to discuss whether UE shall also for other cases where UE switches autonomously the UL BWP suspend any uplink transmissions except the PRACH transmission until the random access procedure was successfully completed.   
3 Conclusion
This contribution discusses the impacts of systematic UL LBT failures to the uplink transmission procedure in NR-U. It is proposed to agree on the following:
Observation 1: Upon switching autonomously the active UL BWP in response to declaring an inconsistent LBT failure, UE may perform some unexpected CG transmissions (CG Type 1), SRS and PUCCH transmission on the newly activated BWP.  

Proposal 1: When consistent LBT failure is declared for an UL BWP and UE autonomously switches the UL BWP, the MAC entity shall not perform any uplink transmission on the corresponding Serving Cell except Random Access preamble transmission as part of a Random Access procedure initiated on the newly activated UL BWP. 

Proposal 2: UE suspends any uplink transmissions except the PRACH transmission until the random access procedure was successfully completed on the (new) UL BWP the UE autonomously switched to in response to having detected a consistent UL LBT failure. 
Proposal 3: RAN2 to discuss whether UE shall also for other cases where UE switches autonomously the UL BWP suspend any uplink transmissions except the PRACH transmission until the random access procedure was successfully completed.  
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