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1
Introduction
At RAN#75, a new WI on further enhancements to unlicensed spectrum operation for LTE was approved in [1]. One of the objectives of the WI is to specify the support for multiple starting and ending positions for eLAA: 

· Specify support for multiple starting and ending positions in a subframe for UL and DL on SCell with Frame structure type 3. [RAN1, RAN2, RAN4]

· (Starting in RAN1#90): Study, and specify if needed, support for autonomous uplink access with Frame Structure type 3 considering solutions from the L2 latency reduction work item [RAN1, RAN2, RAN4]

· The work item should also specify base station and UE core requirements to support the above features [RAN4]

In RAN2#99bis, the following was agreed relate to AUL resource allocation:

Agreements:

1
The UE will send a confirmation for activation/deactivation of AUL on MAC CE. if multi-bit or zero-bit is FFS.
2
Not introduce data threshold to skip UL grant. Can be revisited if RAN1 have different understanding.

3
AUL transmissions can be restricted to a subset of logical channels. FFS introduce new IE or reuse existing signaling.
4
LCP procedure is not modified.

5
In the LAA autonomous UL access, HARQ processes are not tied to TTIs.

6
HARQ retransmissions of a certain transport block shall avoid issues with the RLC reordering procedures. FFS on how to solve this issue.

In this contribution, we discuss FFS points and discuss how to capture those in the specifications. 

2
Resource allocation for autonomous access
Although SPS framework serves as a good basis for autonomous transmissions with FS3, some changes and enhancements to the resource allocation will be necessary. While the aim of autonomous UL transmissions is to increase the number of opportunities for the UEs to transmit in the UL, some time-domain restrictions for when the transmissions may occur will still be necessary. SPS relies on strictly periodic configuration of subframes where UL transmissions may occur, but on unlicensed carriers this seems to be too restrictive. As an example, the network may want to prevent autonomous UL transmissions from happening during times when DRS are transmitted (i.e. during the DMTC window), but ensuring that may not be easy with purely periodic configuration of time domain resources for autonomous transmissions.  Also, it may be preferable to allocate a set of contiguous subframe for AUL, allowing for a UE to transmit larger amounts of data in a burst. Therefore, we see that more flexibility is needed. An efficient way of indicating in which subframes autonomous UL access is allowed would be to use a bitmap of e.g. 40 bits, (similarly as in e.g. eICIC) allowing for the network to control autonomous UL transmissions in a very flexible manner.  

Proposal #1: The candidate subframes for autonomous UL transmissions are indicated with an RRC configured bitmap
Additionally as this would enable multiple consecutive subframes to be configured without multiple periodic configurations it would be easy to activate AUL for a cell with single activation command without requiring any additional bits to indicate which one of AUL configurations of cell would be activated. 

Obsservation: Single AUL configuration per cell allows to have similar activation/deactivation CE as for SPS with UL skipping i.e. zero-bit activation/deactivation CE
Though it should be noted that as multiple serving cells may have AUL configured simultaneously with just zero-bit activation/deactivation comamnd would require some limitation in network implementation how to activate/deactivate AUL of different serving cells. For example NW could activate/deactivate AUL on a serving cell and wait for confirmation from UE before activating/deactivating another serving cell AUL. 
Observation: zero-bit activation/deactivation CE would limit the how frequently NW can activate/deactivate AUL

Although zero-bit activation/deactivation CE requires limitation on consecutive activation/deactivations of AUL we don’t think that it is big issue as it seems unlikely that there will be so many AUL configuration that need activation/deactivation simultaneously. As also zero-bit activation/deactivation command is easy to introduce due similarity to SPS activation/deactivation we propose:
Proposal: Agree to introduce zero-bit activation/deactivation CE  

3
Logical channel limitation
In release 14 laa-UL-Allowed was introduce which can configure which logical channel is allowed to be transmitted on LAA cells. It was left FFS if we need to additionally limit AUL transmission to some specific logical channels. In our view this is not necessary and it is sufficient to allow any LAA transmission to utilize AUL. Anyway LCP will handle any required prioritization if such is deemed necessary.
Proposal: Do not introduce another limitation which logical channels are allowed on AUL in addition to existing laa-UL-Allowed

4
RLC reordering handling
In R2-1711489 it was proposed to have maximum retransmission time for a HARQ process in order to avoid RLC reordering to cause retransmission while HARQ process is still transmitting the packet. As the HARQ is asynchronous in LAA it would be impossible to limit with “HARQ retransmission count” as there is no time limit when the next transmission should occur. Of course sufficiently well implemented UE would not delay retransmission indefinitely but in LBT system retransmission may not just be possible thus the timer based approach seems be simplest and efficient solution.
Proposal: Introduce maximum time which is allowed to be used for HARQ retransmissions
5
Summary
In this paper we discussed open items of AUL and propose following:
Proposal #1: The candidate subframes for autonomous UL transmissions are indicated with an RRC configured bitmap
Proposal: Agree to introduce zero-bit activation/deactivation CE  

Proposal: Do not introduce another limitation which logical channels are allowed on AUL in addition to existing laa-UL-Allowed

Proposal: Introduce maximum time which is allowed to be used for HARQ retransmissions
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