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Introduction
[bookmark: OLE_LINK10][bookmark: OLE_LINK11][bookmark: _GoBack]This document discusses forward compatibility aspect of unlicensed band operation and proposes following:
Proposal 1: Unlicensed band operation is based on the either is following can be determined after phase 1. After phase 1 study, the achieved NR design including some URLLC use cases can be used for the decision.
Option 1: Fixed slot timing but variable control and data length.
Option 2: Slot or subframe itself is floating.

Discussion
Forward compatibility aspects
According to [1], following items must ensure forward compatibility i.e. NR design shall ensure that features to support following list of items can be added later and can be operated in an efficient manner. This document discusses shared spectrum and unlicensed spectrum aspect.
–	Waveforms above  40GHz
–	mMTC
–	[Flexible duplex of paired spectrum]
–	Interworking with non-3GPP systems
–	Wireless relay 
–	Satellite communication
–	Air-to-ground and light air craft  communications
–	Extreme long distance coverage
–	Sidelink 
–	V2V and V2X
–	Multimedia Broadcast/Multicast Service
–	Shared spectrum and unlicensed spectrum
–	[Location/positioning functionality]
–	Public warning/emergency alert 
–	New SON functionality

Required functions for unlicensed spectrum
In order to use the unlicensed spectrum radio resource efficiently with the other RAT or the other entities, following two are high level requirements of unlicensed band operation. By having these properties, time/frequency resource after LBT procedure can be efficiently utilized.
· Basically data can start from any symbol and can end in any symbol.
· Basically control channel can be located in any symbol position.

Realization of unlicensed spectrum usage operation
In order to satisfy above listed two requirements, two design directions are possible. Although some merits/demerits are mentioned. We think these could be evaluated later after the design of NR.
Option 1: Fixed slot timing but full variable control and data length.
- Similarity with LAA principle.
- Potentially FEC encoding/decoding resource sharing among NR carriers 
- Timing alignment between licensed band and unlicensed band operation could ease the interaction between licensed band and unlicensed band operation.

Option 2: Slot or subframe itself is floating.
- Less than symbol level granularity after LBT is possible without "reservation signal".
- Timing detection is basically from one shot detection of the signal.
- The basic structure itself could be simplified.
- The higher layer interaction may be simplified.

Our view is which option are taken is not required in phase 1 study. This can be determined after phase 1 study. 
As agreed in [2], Rel-15 NR supports some URLLC use case as described by the following bullet.
- eMBB, Low Latency, and High Reliability (to enable some URLLC use cases) in scope
Our understanding is in order to satisfy some URLLC use cases, mini-slot (or subslot) is ongoing discussion on time domain design. By having mini-slot concept, something similarity with option 1 could be feasible. Whether to use option 1 or option 2 for unlicensed band can be decided taking into account the flexibility realized for some URLLC use case.
Although we see the importance of the shared spectrum, it is required to identify the requirements first like the need of LBT, whether the interference source is limited entities or not, how many levels of priorities of shared usage, how fast the resource should be clarified and so on. We see the design could be something mixed of licensed band design and unlicensed band design. At this moment, we don't identify yet specific forward compatibility aspects.

Proposals
Based on the above discussion, we propose following.
Proposal 1: Unlicensed band operation is based on the either is following can be determined after phase 1. After phase 1 study, the achieved NR design including some URLLC use cases can be used for the decision.
Option 1: Fixed slot timing but variable control and data length.
Option 2: Slot or subframe itself is floating.

Conclusion
This document discussed forward compatibility aspect of unlicensed band operation and propose following.
Proposal 1: Unlicensed band operation is based on the either is following can be determined after phase 1. After phase 1 study, the achieved NR design including some URLLC use cases can be used for the decision.
Option 1: Fixed slot timing but variable control and data length.
Option 2: Slot or subframe itself is floating.
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