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1
Introduction 
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


RAN1 recommended that preamble transmission counter and power ramping counter are not incremented if preamble is not transmitted due to LBT failure. In the feature lead summary #1 of initial access and mobility [2], a related question is raised.
Question: When UL LBT succeeded and no RAR is received from the gNB within the RAR window, is preamble power ramping performed?
In this contribution, we provide our views about UE not receiving random access response from gNB, and discuss the potential improvement to handle power ramping operation.
2 Discussion
The case for a UE no receiving corresponding random access response may be happened in many situations, for example, 
Case 1) gNB may not schedule a random access response for a received preamble;

Case 2) gNB may not be able to transmit random access response due to LBT failure in gNB;

Case 3) UE may not be able to receive random access response or decode random access response, e.g., hidden node problem 
Case 4) gNB may not receive a preamble, e.g., miss detection;

Case 5) gNB may not receive a preamble due to hidden nodes, e.g., low SINR of a received preamble;

In either case, it produces the same consequence. A UE is not able to receive RAR from the gNB within the RAR window corresponding to a preamble transmission with UL LBT succeeded. Unfortunately, the UE has no information to be aware of the reason why RAR is not received. It is not so straightforward to recommend whether or not to perform power ramping operation for the preamble retransmission in the case of RAR reception failure from the gNB.
Observation: UE may not be able to distinguish from cases without receiving a corresponding random access response.
Based on the previous agreements, preamble power ramping is supposed to be performed since preamble transmissions are not dropped due to LBT failure. However, it may drain UE’s battery if preamble retransmission is caused due to gNB’s consideration or circumstances. Further enhancements should be discussed. 

A general rule to handle the power ramping counter may be assumed, like the design of beam failure recovery, that UE is allowed to increment the power ramping counter when the SSB index is selected and the SSB index is same as the last preamble transmission; otherwise, the power ramping counter remains unchanged. Based on this general understanding, a timer may be configured whether or not to perform power ramping. UE’s battery may not be drained for preamble retransmission.
Alternative 1: A timer utilized to perform power ramping, if expired.

A timer is triggered upon the 1st random access preamble transmission. Upon timer expiry and no RAR received, the MAC entity shall indicate to perform power ramping to lower layer as shown in FIG.1. A UE has more transmission opportunity to try again while PREAMBLE_POWER_RAMPING_COUNTER is not incremented in order not to drain UE’s battery. Especially in Case (2), performing power ramping in UE may not help in random access since RAR is blocked due to LBT failure in gNB.
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FIG. 1 An example of a timer-based mechanism for Alternative 1
Alternative 2: A timer utilized to select a preamble according to a SSB index which may be not the same index utilized for last preamble transmission, if the timer is expired.

In addition to perform power ramping, a UE may be allowed to re-select a preamble retransmission according to a SSB index which may be not the same index utilized for last preamble transmission to improve successful rate of random access. A timer may start or re-start upon a first random access preamble transmission associated with one SSB as shown in FIG.2. 

[image: image2]
FIG. 2 An example of a timer-based mechanism for Alternative 2
A timer-based mechanism to improve successful rate or efficiency of random access may be further considered to handle the power ramping operation for the preamble retransmission.

Proposal: RAN1 should further study an enhanced mechanism to handle and perform power ramping operation for the preamble retransmission.

3
Conclusions
In this contribution, we discuss about the power ramping operation due to RAR reception failure. We conclude with the following observations and proposals:
Observation: UE may not be able to distinguish from cases without receiving a corresponding random access response.
Proposal: RAN1 should further study an enhanced mechanism to handle and perform power ramping operation for the preamble retransmission.
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