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In this contribution, we show our solutions for remaining details of the UCI accompanying AUL transmissions.
Discussion
UCI Transmission Mechanism
RAN1#90 already established the agreement that AUL-UCI is transmitted together with every PUSCH in AUL transmission. In our view, it would be good to further clarify that the AUL-UCI is not transmitted with a scheduled PUSCH, even if the scheduled PUSCH uses a HARQ process or subframe that is eligible for AUL transmissions. Then the presence or non-presence of the UCI is a reliable indicator to the eNB to determine whether the received PUSCH is the result of an uplink grant or an autonomous transmission. This is particularly important since the uplink grant for an AUL-enabled UE might have been lost due to excessive noise or interference from a hidden node on the unlicensed carrier. Therefore, we also suggest that the AUL-UCI shall include a CRC (see below).
The physical resource for UCI transmissions preferably follows the mapping of CQI/PMI on the PUSCH REs.
Proposal 1: Clarify that AUL-UCI is not transmitted in any scheduled UL transmission.
Proposal 2: AUL-UCI is mapped on the PUSCH resources following the approach for mapping CQI/PMI on PUSCH.
UE ID and CRC in the UCI
A UE ID is required to identify the transmitter, since the eNB may have enabled the same resources for multiple UEs. To be not limited for future deployments and for simplicity, we suggest that the UE ID is 16 bits long, and is identical to the AUL-RNTI that is used for AUL activation/deactivation DCI.
In order to protect the AUL-UCI detection from undetected errors, we suggest that a CRC is attached to the UCI payload, basically in the same way as for CQI/PMI on PUSCH. However, so far the CRC for UCI is 8 bits. In order to be able to combine the CRC and the UE ID efficiently together, we think the best solution is to attach a CRC of 16 bits to the UCI, and scramble the CRC by the UE’s RNTI in the same fashion as it is done for DCI via PDCCH. Otherwise the overall UCI length becomes unnecessarily large or a new method is needed to arrive at 8-bit UE-IDs, which in turn may be too restrictive in the long term as it would allow a configuration of at most 256 UEs for AUL. Additionally, the protection given by 8 bits CRC against undetected errors would be limited.
Proposal 3: The AUL-UCI format is protected by a 16-bit CRC scrambled by the UE’s AUL-RNTI.
Conclusions
In this contribution, we show our views on remaining UCI details. In conclusion, we propose:
Proposal 1: Clarify that AUL-UCI is not transmitted in any scheduled UL transmission.
Proposal 2: AUL-UCI is mapped on the PUSCH resources following the approach for mapping CQI/PMI on PUSCH.
Proposal 3: The AUL-UCI format is protected by a 16-bit CRC scrambled by the UE’s AUL-RNTI.

