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1	Current Status
RAN2 has reached the following agreements on Enhancements to LTE operation in unlicensed spectrum during RAN2#99:

Agreements regarding autonomous uplink access:

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 for the same cell case
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

Agreements regarding multiple starting and ending positions in a subframe:

=>	Additional starting and ending positions in a subframe for UL and DL does not seem to have any impacts to MAC. To RRC one needs to add any necessary new parameters once RAN1 has indicated those.
=>	DRX timer counting is in the unit of subframe as in eLAA. No specification changes are needed.


Additionally RAN1 had following new agreements during discussion in RAN1 Prague October meeting:

Regarding multiple starting/ending positions:
Conclusion: no consensus to introduce additional DL starting points 


Regarding AUL:
Agreement:
1. Only Asynchronous HARQ is supported for AUL

Agreement:
1. Asynchronous AUL HARQ feedback and retransmissions are supported for AUL transmissions.
1. Timing relationship between AUL transmission and corresponding UL HARQ feedback is not fixed 
1. Timing relationship between UL HARQ feedback and corresponding retransmission  is not fixed.
1. NOTE : UE does not expect HARQ feedback earlier than 4 subframes after the corresponding AUL transmission 
Agreement:
1. AUL downlink feedback information ("AUL-DFI") is specified to carry at least AUL HARQ feedback
0. Bitmap with one HARQ-ACK-bit for each AUL-configured HARQ process per TB (FFS: whether spatial bundling is used)
0. The HARQ feedback includes pending feedback for several uplink transmissions from the same UE.
0. RV are not included in the AUL-DFI
0. Align size of DFI with e.g. DCI 0A, or DCI 1C (FFS)
0. Support transmission of AUL-DFI on unlicensed cell as well as any other scheduling cell
0. AUL-DFI shall contain HARQ-ACK feedback for SUL transmissions using AUL-enabled HARQ IDs
4. AUL is not allowed for SUL retransmission
0. AUL-DFI includes a field indicating TPC for PUSCH (2 bits), applicable for both AUL and SUL transmissions
5. e.g. applied similarly as TPC in DCI 3/3A in terms of timing
0. FFS: RNTI for AUL-DFI

Agreement:
1. Any HARQ process that is transmitted by SUL is not eligible for AUL retransmissions
0. Applies to SUL first transmissions as well as for scheduled retransmissions of an earlier AUL transmissions of the same TB
0. UE may only use such a HARQ process for AUL if the corresponding AUL-DFI indicated ACK

Agreement:
1. Confirm the working assumption that both scheduled and autonomous retransmission are supported for AUL transmissions.
0. Scheduled retransmission is triggered by: 
0. Reception of UL grant indicating same HARQ process ID, same TBS, and NDI non-toggled.
0. FFS: the UE behaviour in case of TBS mismatch 
0. FFS: timing relationship between SUL retransmission grant and AUL-DFI 
0. UE may autonomously retransmit after:
1. Reception of NACK feedback via the AUL-DFI for explicit AUL HARQ feedback
1. No indication is received from eNB (neither rescheduling UL grant nor AUL-DFI) for X subframes since the transmission of a given HARQ process
1. FFS:  value of X
1. FFS:  whether X is fixed or configurable
1. Note: X is not related to CWS update procedure
Agreement:
1. UE determines the HARQ process ID, NDI and RV for Autonomous UL transmissions.
0. FFS RV sequence followed by the UE

Agreement:
1. New UCI for AUL operation: 
1. includes at least: HARQ ID, new data indicator, and redundancy version.
0. FFS: CRC attachment and scrambling
0. FFS: indication of UE specific ID
1. is transmitted together with every PUSCH in AUL transmission.


2	How to progress
[bookmark: _Toc494122563]2.1		AUL activation/deactivation MAC CE
Huawei R2-1710363 proposes to reuse zero-bit SPS confirmation MAC CE for activation/deactivation. Ericsson R2-1711488 proposes multi-bit (due to multiple SPS configurations proposed also by them) SPS confirmation MAC CE. Intel R2-1710649 thinks this is not needed. Qualcomm R2-1711736 considers confirmation is needed.
As it seems most companies consider confirmation is needed it is proposed:
Proposal: The UE will send a confirmation for activation/deactivation of AUL on MAC CE. FFS if multi-bit or zero-bit.
2.2	Configuration of SPS
It seems that existing SPS configuration is not sufficient in unlicensed band. There are several different proposals to circumvent this. 
1. Multiple SPS configurations configured per cell (and per UE)  (Ericsson)
2. Bitmap gives subframes (e.g. 40bits = 40 subframes bitmap) allowed for AUL (Nokia)
3. Multiple consecutive subframes per each AUL period (LG proposed in earlier meeting – not in this)
So common seems to be to use SPS style handling:
Proposal: SPS scheme for the autonomous UL access is reused for "autonomous uplink access" on LAA cells.
Which option is best should be discuseed in RAN2 and RAN1. Anyway it seems that most companies think configuration should enable multiple consecutive subframes to be used for AUL.
Proposal: It should be possible to configure AUL subframes to have consecutive subframes 	
2.3	UL skipping
In R2-1711736 Qualcomm proposes that we don’t have further restrictions on AUL transmissions. Ericsson in R2-1711488 also proposes that there is no need to have another threshold to not doing AUL as it is seen that Rel.14 rule of skipping UL grant when there is no data in the UL buffer already guarantees reduced interference.
So regarding this FFS:
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.
They propose to remove the FFS. Huawei R2-1710364 proposes to configure another threshold.
It is proposed to discuss whether another threshold is needed:
Proposal: Discuss if we want to introduce data threshold to skip UL grant. 

2.4	Multiplexing
Qualcomm R2-1711736 proposes to limit AUL to subset of logical channels configured by RRC. This is analogous to the logical channel restriction for eLAA.
Proposal: AUL transmissions can be restricted to a subset of logical channels by RRC configuration.
Huawei R2-1710367 considers that some impacts to LCP are needed e.g. One solution to be aligned with Rel-14 LAA multiplexing rule is to always require UE to select the highest channel access priority class to obtain the channel. However this is not good for time sensitive service since in this case the UE has more possibility to select a longer back off value which brings longer latency on LBT.
On the other hand Intel R2-1710649 does not see need for impacts to LCP 
[bookmark: _GoBack]Proposal: Discuss whether LCP needs to be affected for AUL
2.6	HARQ
Possible agreements on HARQ:
Multiple HARQ papers proposed timer mechanism for allowing to do retransmission once predetermined time has passed since sending on AUL and this was agreed in RAN1 as well but they did not say if the timer is configurable or not. It seems challenging to have same time for every AUL cell:
Proposal: Retransmissions for AUL transmissions are allowed on AUL resources after a predetermined time has passed. This time is configurable (value range FFS).

For further aspects it is proposed :
Proposal: treat at least following HARQ papers and discuss whether RAN2 can progress the topic:
R2-1711489 (ericsson)

Proposal 4	Once the HARQ RTT (or the drx-ULRetransmissionTimer if configured) expires and no HARQ feedback received, the UE should wait a certain configured amount of time before performing retransmission of the affected HARQ process.
Proposal 5	HARQ retransmissions of a certain transport block shall be performed within a certain time window to avoid issues with the RLC reordering procedures.
Proposal 6	A new HARQ transmission for a given HARQ process is performed after receiving an ACK feedback (or NDI bit toggled) or when HARQ retransmissions for this HARQ process are not successfully completed in time.

R2-1710368 (Huawei)
Proposal 1: Retransmissions have higher priority over new transmissions for the same HARQ process when performing AUL transmission.
Proposal 2: RAN2 to discuss and select one option between option 2 and option 3 for AUL HARQ feedback. 
1. Option 2: define an AUL_HARQ_feedback_timer (one per HARQ process for AUL), UE assumes following, when the AUL_HARQ_feedback_timer expires.
0. 2-1: ACK if an NACK indication is not received
0. 2-2: NACK if an ACK indication is not received
1. Option 3: Both explicit ACK and NACK is supported
Proposal 3: A maximum number of retransmissions is defined in FeLAA.
Proposal 4: The MAC entity flushes the HARQ buffer when the number of retransmission reaches the maximum. 
Proposal 5: One COUNTER is introduced to count the number of retransmission.
Proposal 6: The COUNTER is incremented by one even in the case when LBT fails.   
Proposal 7: RAN2 is suggested to select one from these two options.
· Alt 1: introduce an explicit HARQ feedback indication for SUL retransmission
· Alt 2: define a timer, e.g. buffer_flush_timer (one per AUL HARQ process), UE assumes ACK if no uplink grant is received for the corresponding HARQ process for an SUL transmission, when the timer expires. 
Proposal 8: The MAC entity can start with a new transmission for a HARQ process via AUL resource when the previous SUL transmission for this HARQ process has been considered as ACK.
Proposal 9: UE signals some HARQ information associated to the PUSCH transmission via AUL resource. The details of HARQ information (e.g. HARQ process ID, NDI, RV) depends on RAN1 decision.

R2-1710648 (Intel)
Proposal 1: For new transmission, the UE picks a HARQ process ID based on a range configured by RRC for a configured AUL subframe. 
Proposal 2: FFS on the rules on sharing of HARQ process-ID between AUL and SUL without collision.
Proposal 3: For UE to retransmit on SUL for the corresponding AUL transmission, the DCI for SUL grant must be received before or on the same subframe of the AUL HARQ feedback. Otherwise, the retransmission is performed via AUL depending on the HARQ feedback ACK/NACK.
Proposal 4: Introduce a new timer calls AUL-HARQ-ACK. Upon expiration of the timer, the UE can perform an AUL retransmission.
R2-1711208 (Nokia)
Proposal #3: Retransmissions for AUL transmissions are allowed on AUL resources after a predetermined time has passed. Timer details are FFS.






