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1 Introduction

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

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 the remaining L2/L3 details for AUL.

2 Discussion
The first FFS from RAN2#99bis agreements is whether a zero-bit or multi-bit MAC CE is used for the confirmation of AUL. With zero-bit option, the MAC CE should be sent on the same cell for which AUL is being activated. With multi-bit option, a MAC CE can be sent on any cell and confirm activation of AUL on multiple cells. LTE currently can support up to 32 cells so the bitmap would be 4 bytes.

The main advantage of zero-bit option is that it will have less overhead when AUL is activated on only one cell since a bitmap for all carriers do not need to be included. Conversely, if AUL is activated on multiple cells at the same time, multi-bit option is better since only one MAC CE transmission is needed. Another more important advantage of multi-bit option is that the confirmation can be sent on licensed cells which can provide better latency and reliability. Given that an additional payload of 4 bytes will not be significant in terms of physical layer resources, it is preferable to go with this option. It is also possible to further optimize the MAC CE size by including only the LAA SCells.
Proposal 1: A multi-bit MAC CE will be used for confirmation of AUL on LAA SCell and it can be sent on any SCell.
It was also agreed that “AUL transmissions can be restricted to a subset of logical channels” but was FFS to “introduce new IE or reuse existing signaling”. One motivation for this restriction was to allow, for example only, delay sensitive traffic for AUL and rely on scheduled transmission for best effort traffic.

The existing signaling for eLAA can configure a logical channel not to be transmitted on LAA uplink via the IE laa-Allowed as follows (copied from 36.321):
-
for transmissions on serving cells operating according to Frame Structure Type 3, the MAC entity shall only consider logical channels for which laa-Allowed has been configured.

This IE is described in 36.331 as follows:
Indicates whether the data of a logical channel is allowed to be transmitted via UL of LAA SCells. Value TRUE indicates that the logical channel is allowed to be sent via UL of LAA SCells. Value FALSE indicates that the logical channel is not allowed to be sent via UL of LAA SCells.
It is clear that this IE is not extensible to also include restriction of a logical channel to AUL or SUL on LAA SCells. Therefore, a new IE is needed to allow AUL for a logical channel.
Proposal 2: Introduce a new IE to indicate whether a logical channel is allowed to be transmitted via AUL.
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 3: Implicit release of AUL by the UE is not supported.

RAN2#99 has also agreed to allow AUL on multiple SCells. 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 4: 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.
Another agreement from RAN2#99bis was that “HARQ retransmissions of a certain transport block shall avoid issues with the RLC reordering procedures”. The potential issue discussed was that if HARQ retransmissions continue for a long time, then RLC can start retransmitting the same PDUs. This is certainly possible if the maximum number of retransmissions is set too large or RLC reordering timer is chosen too small. However, this should not still create a problem with RLC reordering itself. It can only result in duplicate transmissions (which is also possible for Rel-13 LAA on the downlink) and eNB can take further actions by adjusting its internal reordering parameters when such events occur. We also note that selection of a common physical layer parameter (maximum duration of HARQ attempts) may not be optimal for all logical channels with possibly different reordering parameters.
Observation 1: HARQ retransmissions on AUL do not create a problem with RLC reordering and duplicate transmissions of RLC PDUs can be alleviated by eNB implementation.
Proposal 5: No standardized solution is needed for handling of RLC retransmissions due to long HARQ attempts. 

3 Conclusion
In this contribution, we discussed further details of AUL for eLAA and propose the following:
Proposal 1: A multi-bit MAC CE will be used for confirmation of AUL on LAA SCell and it can be sent on any SCell.
Proposal 2: Introduce a new IE to indicate whether a logical channel is allowed to be transmitted via AUL.
Proposal 3: Implicit release of AUL by the UE is not supported.

Proposal 4: 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.

Observation 1: HARQ retransmissions on AUL do not create a problem with RLC reordering and duplicate transmissions of RLC PDUs can be alleviated by eNB implementation.
Proposal 5: No standardized solution is needed for handling of RLC retransmissions due to long HARQ attempts. 
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