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1 Introduction

In the WID RP-182878, regarding enhancements to scheduling request (SR), it says:

-
Scheduling request: specify required NR modifications due to LBT failure in line with agreements during the study phase. (RAN1/RAN2)

In TR 38.889, one conclusion has already been captured as follows:
For scheduling request (SR), a prohibit timer as in NR licensed can be used. However, this should not prevent the UE from attempting to transmit an SR again if the triggered SR was not transmitted due to LBT failure.

In this contribution, we give our views on possible enhancements to SR due to LBT failure.
2 Discussion
For uplink transmission, the UE needs to perform LBT and the uplink transmission may be blocked due to LBT failure. Currently, there are several counters (e.g., PREAMBLE_TRANSMISSION_COUNTER, SR_COUNTER ) to handle the failure uplink transmission in TS 38.321. 
When the counters reach the maximum value, different behaviours are specified depending on the type of counter. For example, for SR transmission, if SR_COUNTER reaches the maximum value, random access procedure is initiated with some configured uplink resources released by RRC:

3>
if SR_COUNTER < sr-TransMax:

4>
increment SR_COUNTER by 1;

4>
instruct the physical layer to signal the SR on one valid PUCCH resource for SR;

4>
start the sr-ProhibitTimer.

3>
else:

4>
notify RRC to release PUCCH for all Serving Cells;

4>
notify RRC to release SRS for all Serving Cells;

4>
clear any configured downlink assignments and uplink grants;

4>
clear any PUSCH resources for semi-persistent CSI reporting;

4>
initiate a Random Access procedure (see subclause 5.1) on the SpCell and cancel all pending SRs.

For PREAMBLE_TRANSMISSION_COUNTER, if maximum value is reached, the MAC layer will indicate RA problem to RRC layer which will declare radio link failure (RLF):

2>
if PREAMBLE_TRANSMISSION_COUNTER = preambleTransMax + 1:

3>
if the Random Access Preamble is transmitted on the SpCell:

4>
indicate a Random Access problem to upper layers;

Observation 1 In MAC specification, different counters are maintained for different uplink transmission. The behaviour is different when the counter reaches the maximum value. 
For NR unlicensed operation, for different procedure, how to maintain the counter due to LBT failure has been discussed and there are in general two options:

· Option 1: not increase the counter when LBT failure
· Option 2: increase the counter irrespective of the LBT failure;
For option 1, actually RAN1 has indicated for the preference that the preamble counter is not increased when the preamble transmission is blocked due to LBT failure, as shown in the following:
Agreement: 

If preamble transmissions are dropped due to LBT failure, then

· From a RAN1 perspective, it is recommended that preamble power ramping is not performed and that the preamble transmission counter is not incremented
However, with option 1, the UE would be stuck for the uplink transmission if uplink channel is not available for a long time. This would result in another separate counter to count the number of LBT failures for either SR transmission or preamble transmission. Probably for other uplink transmission, e.g., PUSCH transmission or configured grant transmission, there will be separate counters maintained for the LBT failures. Then, it would end up with lots of counters introduced in the MAC specification which would be unnecessary.
Observation 2 If the counter is not incremented upon LBT failure, it would result in lots of counters introduced in MAC specification. 
For option 2, the counter would anyway be increased irrespective of LBT failure. However, uplink transmission failure due to LBT does not mean the radio quality is poor. Thus when the counter reaches the maximum value, it would cause unnecessarily declaring RLF or releasing physical layer configuration.
Besides, for other uplink transmission, there are no counters for counting the LBT failure, so it does not work for those uplink transmission, e.g., PUSCH or configured grant transmission.
Observation 3 If the counter is incremented upon LBT failure, it causes unnecessarily declaring RLF or releasing physical layer configuration. 

Considering the cons and pros of the above options, we think it’s beneficial to introduce a new counter to handle the LBT failures due to uplink transmission.
Proposal 1 Introduce a new counter in MAC layer to handle the LBT failures due to uplink transmission.
Given the new counter, there are two aspects may need further discussion in RAN2:
· Firstly, what types of uplink transmission should be taken into consideration when counting the new counter?

· Secondly, what’s the behaviour when the new counter reaches the maximum value?
For the first question, our view is that the new counter should be a general counter which is used for count the LBT failure for uplink transmission. Given the motivation is for counting LBT failure, there is not need to differentiate different types of uplink transmission, e.g., preamble transmission, SR etc.
Proposal 2 The new counter is used to count the LBT failure due to any types of uplink transmission.
For second question, there could be several options when the new counter reaches the maximum value:

· Option 1: the MAC layer of the UE indicates to the LBT failure to higher layer, it’s the RRC to handle the LBT failure, e.g., declaring radio link failure when the new counter reaches the maximum value; For this option, it similar to the behaviour when PREAMBLE_TRANSMISSION_COUNTER reaches the maximum value, i.e., RA problem.
· Option 2: the MAC layer of the UE indicates the LBT failure to higher layer, it’s the RRC to handle the LBT failure, e.g., releasing physical layer configuration and initiate RACH procedure; For this option, it similar to the behaviour when SR_COUNTER reaches the maximum value, i.e., RRC would release physical layer configuration and initiate random access procedure. However, if the new counter reaches the maximum value, it means the UE can not obtain the channel for a long time. Then, even if random access procedure is initiated, it’s possible that the RACH would fail again due to LBT.
· Option 3: the MAC layer of the UE initiates uplink BWP switch. For this option, the UE can switch to another uplink BWP on which the channel condition may different from the previous active one. It’s possible the UE can pass the LBT on this new uplink BWP.
Proposal 3 RAN2 to discuss which option to use when the new counter reaches the maximum value. 
. 

3 Conclusion

Based on the discussion in section 2 we propose the following:
Observation 1
In MAC specification, different counters are maintained for different uplink transmission. The behaviour is different when the counter reaches the maximum value.
Observation 2
If the counter is not incremented upon LBT failure, it would result in lots of counters introduced in MAC specification.
Observation 3
If the counter is incremented upon LBT failure, it causes unnecessarily declaring RLF or releasing physical layer configuration.
Proposal 1
Introduce a new counter in MAC layer to handle the LBT failures due to uplink transmission.
Proposal 2
The new counter is used to count the LBT failure due to any types of uplink transmission.
Proposal 3
RAN2 to discuss which option to use when the new counter reaches the maximum value.
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