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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 paper we summarize papers submitted to RAN2#100 and try to find some common ground where we can progress.
2
RLC reordering handling
RLC reordering problem (HARQ retransmission taking forever as UE does not select the HARQ for retransmission)

Huawei (R2-1712895) proposes to use counter based mechanism (incremented even transmission does not happen e.g. due to LBT). Qualcomm (R2-1713815) sees that one does not need solve RLC reordering problem with standardized solution. They note that this already happens in DL LAA and has not been issue.

Ericsson proposes timer as well as Intel (R2-1712623) to handle this i.e. Create an AUL HARQ retransmission timer to limit the number AUL retransmission. This timer should start after the first AUL transmission for a particular HARQ process. 

Proposal: Discuss whether the problem can be left to implementation or if need solution (e.g. timer based one).
3
HARQ related topics

Ericsson proposes that NW can configure timer “that the UE shall wait at least a certain configured amount of time before performing a retransmission of an HARQ process, if no HARQ feedback received.”. Intel (R1-1712623) has similar proposal. This has also been agreed in RAN1 but confirmation and more detailed agreement would be beneficial in RAN2 e.g. it is not yet clear if the timer is configurable. Also in in Intel paper there was 3 options presented how to capture the timer in MAC (reuse RTT/drx-ULRetransmission timers, replace them or have a new timer). It seems mostly companies considered separate timer (although not explicitly said in papers) – Thus:
Proposal: Add separate RRC configurable timer X (from RTT and drx-ULRetransmission set start condition is as follow:

-
Timer X and UL HARQ_RTT both started on the last repetition of the PUSCH transmission on AUL 
-
During the time of UL HARQ_RTT, UE need not to monitor PDCCH

-
At expiry of UL HARQ_RTT, the drx-ULRetransmission timer is started

-
Both Timer X and drx-ULRetransmission timer are stopped if it received SUL grant or HARQ feedback with SUL grant for the retransmission

-
If Timer X expires before receiving a SUL grant or HARQ feedback, the corresponding HARQ process retransmit at the next available AUL
In none of the papers the values for timer X were discussed. It might be good to have some discussion on this:

Proposal: Discuss timer X values to be configured by RRC e.g. 10, 20, 30, 40ms
Based on the RAN 1 agreements, eNB configures a range of HARQ process ID. For every new transmission, the UE picks a HARQ process ID based on the range configured by eNB. UE then includes the chosen HARQ process ID as part of the AUL-UCI in every transmission/retransmission over AUL. The HARQ process ID needs to be provided for each AUL (re)transmission via UCI, since HARQ processes are not tied to TTIs and in order to prevent the eNB to use a UL HARQ process ID for SUL. 

Intel (R2-1712623) proposes:
Proposal: UE can select the HARQ process for new AUL transmission when the following conditions are fulfilled:

1. the HARQ process for the corresponding HARQ process ID is not already being used for AUL (re)transmission in which HARQ ACK feedback has not been received for the HARQ process corresponding to the HARQ process ID 

2. The HARQ process ID is not used by a SUL grant. 

Ericsson (R2-1713519) makes following observations:
Observation 1 When AUL is configured, the HARQ process that the UE will transmit on a certain TTI is not known by the eNB. As such, it can happen that the eNB provides a DCI with UL grant for an HARQ process just few ms before or after the subframe in which the UE intends to perform an AUL transmission for the same HARQ process. 

Observation 2 Performing both an AUL transmission and a scheduled UL transmission for the same HARQ process very close in time increases the overhead which is not desirable especially in the unlicensed spectrum.

Observation 3 Both new transmissions and retransmissions could be affected by the issue observed in Observation 2 and Observation 3.

Proposal: Discuss whether both new and retransmission can be affected by HARQ ID collision and agree on appropriate solution

At least these solutions are provided to RAN2:
1. Ericsson proposes “The UE shall not transmit using a dynamic scheduled grant for a HARQ process if the UE recently (e.g. within 2 * UL HARQ RTT) performed an AUL transmission using this HARQ process.” to avoid collision of HARQ IDs
Motorola (R2-1712979) notes that so far, it is not specified at what time the MAC layer forms a new transport block and hands it down to the physical layer – it could be upon reception of an ACK in the AUL-DFI (in subframe d), or at a defined number of subframes k prior to the next potential AUL transmission (in subframe n) – or at any time between those two instances (between subframe d and subframe n-k). 
Proposal: Discuss whether it is ok to specify that The UE shall prepare an AUL transmission for subframe n not before it has completed the detection of uplink grants in subframe n-k, with k being the (minimum) time offset between the reception of an uplink grant and the corresponding uplink transmission.
In the same paper Motorola had proposals on how to set NDI.
Proposal: Discuss NDI setting proposals from Motorola paper R2-1712979

3
LBT and Logical channel limitation

Many papers (Intel, Ericsson at least) proposed that Channel Access priority is configured as part of logical channel configuration and UE will select lowest one multiplexed in the MAC PDU. 
Proposal: Channel access priority for each UL LAA allowed logical channel can be configured via RRC Connection Reconfiguration as part of the Logical Channel Configuration.

Proposal: For AUL transmission, UE selects the lowest access priority class of the logical channel with MAC SDU multiplexed into the MAC PDU
Intel (R2-1712624) proposes also that MAC CE have highest priority access class. 
Proposal: Discuss whether MAC CEs should have highest priority access class.
In release 14 laa-UL-Allowed was introduced 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. Intel (R2-1712624) and Huawei (R2-1712896) consider existing ul-LAA-allowed sufficient as well as Nokia. 

Qualcomm and Ericsson (R2-1713517) wants to control which LCs can be sent on AUL.

Proposal: Discuss whether there is need for separately to control which logical channels are allowed on AUL
4
PHR/BSR/SR
In feLAA, unlike legacy Rel-14 LAA, if AUL is configured, UL (re)transmissions are autonomously performed by the UE without any explicit eNB scheduling. Therefore, if an initial UL transmission for a given HARQ process fails to be decoded, the eNB might not be able to determine when such UL transmission was initially generated, even if the following retransmission of the same HARQ process are correctly decoded by the eNB. This introduces an uncertainty of when a MAC PDU was created, and thus when a BSR MAC CE or a PHR MAC CE was created. 

At least the following options can be used to improve this uncertainty:

A) Add a time stamp to the BSR or PHR MAC CE (overhead?)

B) Regeneration of BSRs or PHR MAC CE (easy to define a rule when to regenerate?)

Proposal: Discuss if a solution is required to handle uncertainty of generation point of PHR/BSR and if yes, choose one.
Intel (R2-1712624) proposes SR is not triggered if regular BSR is not triggered due to data becoming available for transmission for a logical channel for which the ul-laa-allowed is set to TRUE and the UE is configured with AUL and is activated. Huawei (R2-1712896) does not see need to avoid sending SR in case logical channel is allowed on AUL.
Proposal: Discuss whether SR prevention is needed
5
Activation/Deactivation command CE
Nokia and Huawei considered zero bit activation/deactivation CE to be sufficient but it should be acknowledged that this would limit somewhat how frequently NW can activate/deactivate AUL. LG, Qualcomm and Ericsson considered that it would be beneficial to have multi-bit (bit per serving cell) activation/deactivation MAC CE.
Proposal: Discuss whether reusing zero-bit activation/deactivation command CE or multi-bit one should be adopted.

There was proposal from Ericsson to reuse the existing SPS-RNTI to scramble AUL activation/deactivation commands, since different DCI formats, i.e. DCI 0 and DCI 0A, are used to activate/deactivate the legacy SPS configuration and the new AUL configuration.
Proposal: Discuss whether new AUL-RNTI is used for AUL activation/deactivation or reuse SPS-RNTI
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