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1
Introduction
In this document, we discuss some miscellaneous aspects of autonomous uplink transmission.
2
Power headroom report (PHR) for autonomous uplink transmissions
In LTE and LAA, the PHR for a target subframe is computed based on UE knowledge of whether there is an uplink transmission in that subframe. For example, in an LTE FDD + LAA system, the PHR to be transmitted in a PUSCH in subframe ‘n’ is computed based on the UE knowledge of PUCCH and PUSCH transmissions in subframe n-4. For trigger based grants in LAA, the UE only assumes that there is an uplink transmission in subframe n if the trigger is sent at least earlier than subframe n-4.

Autonomous uplink introduces a new scenario in which the UE determines whether a PUSCH transmission is sent in a subframe without any knowledge of the eNB. In addition, the timeline with which the UE decides on an UL transmission could be different across UEs. For example, some UEs may autonomously decide on UL transmission in subframe ‘n’ in subframe n-4 or earlier and some UEs may decide in subframe n-2 or n-1 (depends on UE implementation and capability). In this scenario, the question then arises as how should the PHR be reported. 
To address this scenario, we propose to re-use the LTE principles for PHR reporting. If the UE is internally aware of an autonomous PUSCH transmission in subframe ‘n’, at least in subframe ‘n-4’ or earlier, then the UE uses the autonomous uplink resource allocation to report a real PHR in subframe n, else the UE reports a virtual PHR in subframe n for the LAA SCell. 
Proposal

1. If the UE is internally aware of an autonomous PUSCH transmission in subframe ‘n’, at least in subframe ‘n-4’ or earlier, then the UE uses the autonomous uplink resource allocation to report a real PHR in subframe n, else the UE reports a virtual PHR in subframe n for the LAA SCell.
2. FFS: Whether the UE capability for processing autonomous uplink transmissions should be indicated to the eNB in UE capability signalling.  
3. PHR can also be sent on the autonomous UL subframe

3
Buffer status reporting (BSR) in autonomous uplink transmissions
There may arise a scenario where BSR is sent in a subframe in which UE wanted to send an autonomous transmission on the LAA SCell. In this scenario, the question then is whether should discount the payload in the autonomous PUSCH in the BSR.
Proposal

1. UE accounts for the data sent on autonomous PUSCH when sending a BSR in the same subframe on a LAA or a licensed carrier.
4
Prioritization between scheduled and autonomous uplink

There is a possibility that there is a collision between UE intending to transmit autonomous UL in a subframe and eNB scheduling a DL or UL in that subframe. In this scenario, we propose to prioritize the scheduled transmissions over autonomous transmissions. 
Proposal

1. If a UE decided (e.g. in subframe ‘n-k’) to transmit autonomous PUSCH in subframe ‘n’ and it later receives an DL transmission at least in subframe ‘n-1’ indicating a DL transmission in subframe ‘n’, then the UE prioritizes the reception of DL transmission.

2. If a UE decided (e.g. in subframe ‘n-k’) to transmit autonomous PUSCH in subframe ‘n’ and it later receives a grant for PUSCH transmission (in subframe ‘n-k+I’), then the UE should prioritize the scheduled UL transmission.   
5
TPC and TA

Proposal

1. The signalled TPC and TA commands are applied to both scheduled and autonomous transmissions with the same timeline.
6
Conclusions
In this document, we consider some miscellaneous aspects of autonomous uplink transmissions.
Proposal

1. If the UE is internally aware of an autonomous PUSCH transmission in subframe ‘n’, at least in subframe ‘n-4’ or earlier, then the UE uses the autonomous uplink resource allocation to report a real PHR in subframe n, else the UE reports a virtual PHR in subframe n for the LAA SCell.

2. FFS: Whether the UE capability for processing autonomous uplink transmissions should be indicated to the eNB in UE capability signalling.  

3. PHR can also be sent on the autonomous UL subframe.
4. UE accounts for the data sent on autonomous PUSCH when sending a BSR in the same subframe on a LAA or a licensed carrier.

5. If a UE decided (e.g. in subframe ‘n-k’) to transmit autonomous PUSCH in subframe ‘n’ and it later receives an DL transmission at least in subframe ‘n-1’ indicating a DL transmission in subframe ‘n’, then the UE prioritizes the reception of DL transmission.

6. If a UE decided (e.g. in subframe ‘n-k’) to transmit autonomous PUSCH in subframe ‘n’ and it later receives a grant for PUSCH transmission (in subframe ‘n-k+I’), then the UE should prioritize the scheduled UL transmission.   

7. The signalled TPC and TA commands are applied to both scheduled and autonomous transmissions with the same timeline.
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