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1 Introduction

In RAN2#94 it was proposed that if the UE supresses a preamble transmission due to LBT failure, the UE should not monitor the RAR window. This may make the UE transmitting the next preamble earlier in some high load scenarios, but to the cost of additional complexity.
2 Discussion
In LTE today the UE transmits a preamble to the network and in response the UE receives a random access response (RAR). The RAR is transmitted in a RAR-window during which the UE monitors PDCCH. In case the UE does not receive a RAR in a RAR-window the UE transmits another preamble. The reason why the eNB does not respond with RAR to a preamble transmission may be because it did not hear the preamble, or simply that the load is high and the eNB did not have enough resources to respond to the preamble (at this moment).

Observation 1 The eNB may not send a preamble if it either didn't hear the preamble, or was too loaded to send the RAR.

In LAA the UE may drop preambles due to LBT. In case the UE drops a preamble the eNB will of course not receive it and the eNB cannot respond with a RAR based on this preamble transmission. However, since the eNB may send a RAR in a RAR-window which is based on an earlier preamble; the UE may receive a RAR in a RAR-window even if the last preamble was dropped due to LBT.

The scenario is depicted in the figure below:

1. The UE sends a preamble, which is received by the eNB.

2. But the RAR is not transmitted by the eNB for example because of high load.

3. UE tries but fails to retransmit the preamble due to LBT

4. If the UE does not monitor the second RAR window the UE will not receive the RAR and the random access would not complete.
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2.1 Optimization for when no preamble was ever sent?
In case the UE has failed to transmit the first preamble(s) during the Random Access procedure the eNB would however not have a chance to transmit a RAR since it has not received any preambles so far. Then it would be unnecessary for the UE to monitor the RAR-window.

If the UE does not monitor RAR, it may save some battery and transmit the next preamble earlier. So there could be some gain in high load scenarios (where preambles are lost). However, we believe RAN2 should not assume (and optimize) for high load scenarios in LAA.

One suggested benefit of not monitor RAR-window when a preamble is dropped is that the UE could transmit the next preamble earlier (since not needing to wait for RAR-window to end). But this would make it very difficult for the eNB to know when the UE is actually transmitting preambles. Consider a UE dropping a preamble and therefore sending the next preamble earlier than it would if the first preamble was not lost, then the eNB would miss to receive also this preamble since the eNB is not even listening at that point in time (or even worse given the same preamble to another UE to transmit at that earlier point in time).
So, similarly to how RAN2 agreed that MAC CEs can be transmitted on LAA-cells (since RAN2 assumed that the load is not very high) we think that RAN2 should not assume that preambles are normally lost. And even if there would be some small gain, the added complexity seems not justified here. So we suggest that no optimizations are made w.r.t. RAR-window monitoring for cases when preambles are lost in LAA.
Proposal 1 Like in current LTE, UE monitors each RAR-window during a Random Access procedure, no optimizations are needed.
3 Conclusion

As discussed in section 2, several problems may arise if the UE does not monitor the RAR-window due to LBT failure.
Proposal 1
Like in current LTE, UE monitors each RAR-window during a Random Access procedure, no optimizations are needed.
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