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1 Introduction

RAN2#99 has discussed autonomous uplink (AUL) for eLAA, as part of Rel-15 WI “Enhancements to LTE operation in unlicensed spectrum”, and made several agreements as follows:
Agreements:

1
Support UL skipping for AUL i.e. the UE should use AUL resources only when it has data to transmit and UE doesn’t have UL grant. FFS if a threshold is configured.

2
From a RAN2 point of view it is beneficial from spectral efficiency perspective to schedule multiple UEs on the same resources in some scenarios.

3
AUL can be configured at the same time in more than one uplink LAA serving cell.

4
FFS: Introduce an AUL activation/deactivation confirmation supporting confirmation of multiple SPS configurations on multiple serving cells.
Agreements:

1
The UE does not transmit on autonomous access resources when this subframe is used for DL transmission.

2
The UE does not transmit on autonomous access resources when an UL grant is received for the same TTI.

3
From RAN2 perspective, autonomous access should not be used for retransmission of dynamically scheduled transmissions

Agreements

1
From RAN2 perspective, both new AUL transmission and retransmission can be performed via resource for autonomous uplink access.

2
Retransmission can be switched from autonomous uplink access to grant-based uplink access.

3
HARQ feedback for autonomous uplink access is supported. FFS: the details of HARQ feedback depends on RAN1.

4
FFS: A maximum number of retransmissions for autonomous uplink access is defined.

Agreements:

1
From RAN2 perspective, the HARQ protocol for the LAA autonomous uplink access should support asynchronous HARQ retransmissions similar to legacy LAA HARQ.

2
It is FFS, the UE behavior upon reception (or not reception) of an HARQ feedback.

Agreements:

1
MAC CEs are allowed to be sent via autonomous uplink transmission

2
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

In addition, RAN1#90 has made the following agreements for AUL:
· AUL operation is UE specifically RRC configured

· The time-domain resources for AUL operation are RRC configured

· FFS: configuration details (e.g. subframe bitmap or a periodic configuration, etc.)

· Activation and deactivation of AUL operation is supported using a DCI with its CRC scrambled with a specific RNTI

· FFS which DCI format 
· FFS whether the RNTI is the SPS RNTI or a new RNTI

· FFS: additional limitations to AUL subframes e.g. depending on scheduled transmissions

· FFS: whether in addition to the RRC configured subframes also other subframes can be dynamically enabled for AUL

· Frequency domain resources (i.e. interlaces) for AUL transmissions are indicated to the UE by the eNodeB via the Activation DCI 
· The MCS of AUL transmissions is indicated to the UE by the eNodeB via the Activation DCI 

· Additional HARQ processes are not introduced for AUL transmission (i.e. AUL supports 16 HARQ processes just like Re-14 eLAA) 

· The HARQ process IDs allowed for AUL operation are UE specifically RRC configured
· All 16 HARQ-processes can be used for scheduled transmissions
The following is a working assumption for RAN1:
· Both scheduled and autonomous retransmission are supported for AUL transmissions.
In this contribution, we discuss additional L2/L3 details for AUL.

2 Discussion
The first FFS from RAN2#99 agreements is whether a threshold is configured for UE using the AUL. One argument for this could be that the AUL is not used for large data transmission. However, eNB will have full flexibility in configuring AUL resources to each UE including MCS. In addition, it is expected that there will be provisions to give higher priority to scheduled transmissions. Therefore, it is difficult to justify additional restrictions on AUL transmissions. 
Proposal 1: A threshold on packet sizes for AUL transmissions is not needed.
However, there is benefit in allowing only some logical channels to use AUL as for example this can allow the eNB to limit AUL transmission to only delay sensitive traffic while using scheduled transmissions for best effort traffic. This is analogous to the logical channel restriction for eLAA itself.
Proposal 2: AUL transmissions can be restricted to a subset of logical channels by RRC configuration.
RAN1 has already agreed that “Activation and deactivation of AUL operation is supported using a DCI with its CRC scrambled with a specific RNTI”. Therefore, as in SPS with uplink skipping, a confirmation should be sent by the UE for activation. Otherwise, the eNB will not know the activation status until an uplink transmission is received which may not happen soon enough. The confirmation can be sent by a MAC CE as in Rel-14 or by a dummy packet, which can confirm also activations on multiple SCells. However, such details should be finalized after completion of RAN1 design for the activation process.
Proposal 3: The UE will send a confirmation for activation of AUL. The format and other details should be decided after the completion RAN1 design.

Another FFS from RAN2#99 is whether “A maximum number of retransmissions for autonomous uplink access is defined.” This will depend on how retransmissions on AUL are handled (see the RAN1 working assumption above) and for example if the UE can autonomously retransmit after a timer. Therefore, RAN2 should wait for RAN1 completion on this issue as well.
Proposal 4: Handling of retransmissions on AUL will be discussed after RAN1 completion of HARQ principles for AUL.

The modeling of AUL grants on MAC also depends on the physical layer details. If RAN1 agrees to use a periodic configuration, then it would be possible to reuse SPS almost as is. If a bitmap is adopted, the SPS configuration will need some modification. However, these are stage-3 details and SPS framework can be used as a baseline at stage-2 level.
Proposal 5: SPS can be used as a framework for AUL at a stage-2 level.

One feature introduced in Rel-14 was not allowing implicit release of SPS by the UE when uplink skipping is enabled. Unlike legacy SPS where the UE always has to transmit on SPS resources, uplink skipping allows the UE not to transmit and thus prevents any downside for keeping the SPS active. As uplink skipping has also been agreed for AUL in RAN2#99, same conclusion should apply.
Proposal 6: Implicit release of AUL by the UE is not supported.

RAN2#99 has also agreed to allow AUL on multiple SCells, unlike SPS which is only configured on PCell. Therefore, it is possible that the UE may have AUL resources simultaneously on multiple SCells. In this case, if the UE has data and is able to transmit on multiple cells, the choice of which cell(s) to use should be left to UE implementation. This is similar to the handling of multiple grants in carrier aggregation.
Proposal 7: If AUL transmission is available on multiple SCells in the same TTI, it is up to UE implementation how to select SCell(s) for AUL transmissions.
3 Conclusion
In this contribution, we discussed further details of AUL for eLAA and propose the following:
Proposal 1: A threshold on packet sizes for AUL transmissions is not needed.
Proposal 2: AUL transmissions can be restricted to a subset of logical channels by RRC configuration.
Proposal 3: The UE will send a confirmation for activation of AUL. The format and other details should be decided after the completion RAN1 design.

Proposal 4: Handling of retransmissions on AUL will be discussed after RAN1 completion of HARQ principles for AUL.

Proposal 5: SPS can be used as a framework for AUL at a stage-2 level.

Proposal 6: Implicit release of AUL by the UE is not supported.

Proposal 7: If AUL transmission is available on multiple SCells in the same TTI, it is up to UE implementation how to select SCell(s) for AUL transmissions.
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