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1 Introduction
During RAN2#99-bis meeting it was discussed the need to use AUL activation/deactivation confirmation. Such message would be needed to confirm the correct reception of PDCCH commands that are sent by the eNB to (re)activate/release a certain AUL configuration.
It was finally agreed that the AUL activation/deactivation should be supported, even though the exact format of such AUL activation/deactivation message is still FFS.

In this contribution, we provide additional details on how the AUL activation/deactivation confirmation message should be designed.
2 Discussion
In the latency reduction work item [1], an SPS confirmation mechanism has been introduced, i.e. the UE triggers an SPS confirmation MAC CE whenever a PDCCH activation/release command is received. The motivation is that, upon SPS activation/release, the UE may anyhow skip the UL grant instead of sending padding, so that the eNB may not be able to figure out whether the UE successfully received the activation/release command.

In our understanding, also in Rel-15 LAA the usage of AUL activation/deactivation confirmation is crucial when AUL is configured, because the UE may skip the UL grant when there are not UL data to transmit (as in the latency reduction work item). Therefore, if the AUL activation/deactivation confirmation is not used, a number of issues may arise, as we pointed out in a RAN2#99-bis contribution [2].
Regarding this topic, the following agreement was reached in RAN2#99-bis meeting.

	Agreements from 3GPP RAN2#99-bis:

· The UE will send a confirmation for activation/deactivation of AUL on MAC CE. if multi-bit or zero-bit is FFS


As highlighted in the above agreement, even though the usage of the activation/deactivation confirmation message has been agreed by RAN2, the details of the confirmation message design is still FFS.

As we propose in [3], the AUL configuration should be provisioned by reusing the existing SPS framework since less specification and UE/eNB complexity is expected. Given that, it seems natural to assume that the AUL confirmation message should have some similarities with the SPS confirmation message already specified in Rel.14 for the latency reduction WI. For example, regarding the triggering of the AUL confirmation, same procedures specified for the SPS confirmation should be adopted, i.e. AUL confirmation triggered at reception of PDCCH indicating SPS release/activation. The delivery of the AUL confirmation will of course occur either in one of the following AUL resources, if AUL is configured, or in eNB dynamically scheduled resources. 
Proposal 1 For the AUL confirmation MAC CE, same triggering procedures specified for the Rel.14 SPS confirmation are adopted, i.e. AUL confirmation triggered at reception of PDCCH indicating SPS release/activation.
Proposal 2 The delivery of a triggered AUL confirmation MAC CE may occur either in one of the following AUL configured resources or in eNB dynamically scheduled resources.
It is important to note that the legacy SPS confirmation is just a zero-bits MAC CE because only one SPS configuration is allowed in legacy, and limited to the sole PCell. Instead, in RAN2#99, it was agreed that:

	Agreements from 3GPP RAN2#99:

· AUL can be configured at the same time in more than one uplink LAA serving cell


Therefore, if multiple AUL can be configured, the legacy zero-bit MAC CE would be quite inefficient and ambiguous since it would not be clear for which AUL configuration the UE sent this confirmation MAC CE, especially given that the MAC CE can be sent on any serving carrier, as agreed in last meeting. 
	Agreements from 3GPP RAN2#99:

· If there is resource for both grant-based and autonomous transmission in a TTI for different cells, it is left to UE implementation whether MAC CEs are sent through grant-based or autonomous transmission


To alleviate this issue, the eNB can activate/release the AUL configuration in the different cells one by one, i.e. a new AUL PDCCH activation/release command is sent upon reception of the AUL confirmation for the previous AUL activation/release. However, that would have the following drawbacks

· More signalling to be sent over the air, both in terms of number of PDCCH activation/release commands and AUL confirmation messages. 
· AUL activation/release efficiency would be affected, both in terms of latency and resource utilization, since the eNB can only activate or release one single AUL configuration at a time. 
· Even if the eNB activates/releases a single AUL configuration at a time, the UE can still misinterpret the PDCCH activation/release command, and activate/release an AUL configuration on a different cell than the one indicated by the eNB. 
Observation 1 The zero-bits SPS confirmation MAC CE introduced in latency reduction work item is not tailored for the multiple AUL configurations that can be configured in different unlicensed cells. It would result in ambiguity in the AUL confirmation message and less efficiency in how the AUL configurations can be activated/released.
Given the above discussion, the introduction of an SPS confirmation MAC CE supporting confirmation of activation/release of multiple AUL configurations seems beneficial.
Proposal 3 Introduce an SPS confirmation MAC CE supporting confirmation of the AUL configuration status on each serving cell.
3 Conclusion

In section 2 we made the following observations:
Observation 1
The zero-bits SPS confirmation MAC CE introduced in latency reduction work item is not tailored for the multiple AUL configurations that can be configured in different unlicensed cells. It would result in ambiguity in the AUL confirmation message and less efficiency in how the AUL configurations can be activated/released.


Based on the discussion in section 2 we propose the following:
Proposal 1
For the AUL confirmation MAC CE, same triggering procedures specified for the Rel.14 SPS confirmation are adopted, i.e. AUL confirmation triggered at reception of PDCCH indicating SPS release/activation.
Proposal 2
The delivery of a triggered AUL confirmation MAC CE may occur either in one of the following AUL configured resources or in eNB dynamically scheduled resources.
Proposal 3
Introduce an SPS confirmation MAC CE supporting confirmation of the AUL configuration status on each serving cell.
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