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1
Introduction 
RAN1 discussed whether or not preamble transmission counter and power ramping counter are incremented if preamble is not transmitted due to LBT failure. The following agreements about dropped preamble transmissions due to LBT failure are made in RAN1#94 [1]:

	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


The intention of the recommended UE behaviour is to reflect a situation where preamble transmission is blocked due to LBT failure rather than poor channel link condition. The counter is not incremented accordingly. However, the current mechanism for indicating a random access problem to upper layers depends on the preamble transmission counter. Consequently, the MAC entity may prolong to indicate a random access problem if the preamble transmission counter is not incremented due to LBT failure. The increased latency of performing RACH procedure is foreseen. In this contribution, we discuss the potential impact of RACH procedure for NR-U
2 Discussion
Based on the current description of TS 38.321 [2], the MAC entity shall indicate a random access problem to upper layers, depending on the preamble transmission counter. 
	1>
if ra-ResponseWindow configured in RACH-ConfigCommon expires, and if the Random Access Response containing Random Access Preamble identifiers that matches the transmitted PREAMBLE_INDEX has not been received; or

1>
if ra-ResponseWindow configured in BeamFailureRecoveryConfig expires and if the PDCCH addressed to the C-RNTI has not been received on the Serving Cell where the preamble was transmitted:

2>
consider the Random Access Response reception not successful;

2>
increment PREAMBLE_TRANSMISSION_COUNTER by 1;

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;

4>
if this Random Access procedure was triggered for SI request:

5>
consider the Random Access procedure unsuccessfully completed.

3>
else if the Random Access Preamble is transmitted on a SCell:

4>
consider the Random Access procedure unsuccessfully completed.


Considering the previous RAN1#94 agreements, physical layer may further send a preamble transmission counter suspension indication to MAC layer upon preamble transmission blocked by LBT failure. If the transmission opportunity of random access preamble on unlicensed spectrum is frequently blocked by LBT failure, a UE has to wait for the next transmission opportunity to try again while PREAMBLE_TRANSMISSION_COUNTER is not incremented by 1. As shown in FIG.1, the MAC entity instructs the physical layer to transmit random access preambles with 8 instances while only one instance of the random access preamble is transmitted. It seems to increase the transmission opportunities for RACH procedure on NR-U, but the random access latency is increased as well if the mechanism for indicating a random access problem to upper layers only depends on the preamble transmission counter. The MAC entity may not indicate a random access problem to higher layers in time. Therefore, the UE shall not consider radio link failure to be detected, and either shall not initiate the connection re-establishment procedure.
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FIG. 1 An example of PREAMBLE_TRANSMISSION_COUNTER
Observation: A UE is expected to prolong the indication of a random access problem to upper layers if the preamble transmission counter is not incremented due to LBT failure.

The maximum number of random access preamble transmission, preambleTransMax, may be configured as a small value to avoid the unacceptable increase in random access latency; meanwhile, the transmission opportunities for RACH procedure on NR-U is also decreased. Obviously, there is a trade-off via a threshold-based mechanism. The appropriate value of the maximum number of random access preamble transmission may be difficult to determine, considering the uncertain LBT results and dropped preamble transmission due to LBT failure
In addition to the indication of a random access problem to upper layers via the threshold-based mechanism, a timer-based mechanism may be further considered, which is commonly utilized in other issues, e.g., beam failure recovery. One example is shown in FIG. 2. A timer is triggered upon the 1st random access preamble transmission. Upon timer expiry, the MAC entity shall indicate a random access problem to upper layers. The UE shall consider radio link failure to be detected. By using the timer-based mechanism, the random access latency could be further controlled and copped with the issue of dropped preamble transmissions due to LBT failure, e.g., unexpected interference from surrounding nodes.

[image: image2]
FIG. 2 An example of a timer-based mechanism

Proposal: RAN1 should further study potential impacts of dropped preamble transmissions due to LBT failure on a UE performing random access, especially in indicating a random access problem via the mechanism of the preamble transmission counter.

3
Conclusions
In this contribution, we discuss about potential impacts on indicating a random access problem. We conclude with the following observations and proposals:
Observation: A UE is expected to prolong the indication of a random access problem to upper layers if the preamble transmission counter is not incremented due to LBT failure.

Proposal: RAN1 should further study potential impacts of dropped preamble transmissions due to LBT failure on a UE performing random access, especially in indicating a random access problem via the mechanism of the preamble transmission counter.
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