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1
Introduction
In RAN1#86 meeting, it was agreed that 
· NR should target to support UL “autonomous/grant-free/contention based” at least for mMTC
· Continue study at least the following: 

· Handling of potential collisions of MA signatures

· Retransmission/repetition and potential combining, e.g. HARQ

· Potential link adaptation, e.g. MCS/signature re-assigning

· Relationship between grant-free and grant-based transmissions and associated UE behavior

· Advanced receiver capabilities including complexity analysis
Based on these agreements, we propose relationship between grant-free and grant-based transmissions.
2
Discussion 
Grant-free is generally more efficient for UL small packet transmission due to lower involved DL control overhead and lower latency. The benefits are especially important considering massive connections supported in NR, lots of which are characterized by small packet transmission. This leads to the prioritization of using grant-free for small packet transmission as long as the overall KPI meets the QoS requirement. 
Because of that, for UEs in good coverage conditions, it can be considered to use grant-free access as the UE default access mode. On the other hand, for other UEs with grant-based access as default access mode, the TRP should have the possibility to configure these UEs to be grant-free access mode through dynamic or semi-static signalling, based on e.g., traffic type and load status. 

We have the following two proposals,
Proposal 1: Grant-free access can be taken as default access mode for UEs in good coverage conditions.
Proposal 2: TRP can configure UEs with grant-based access mode to be grant-free.
In some circumstances, the grant-free access for a certain UE may face low performance with reasons like constant collision, strong inter-cell interference, and low link budget due to mobility or even inaccurate UL synchronization. In this case switching from grant-free mode to grant-based access should be considered to guarantee the QoS performance.
When constant collision or congestion happens, the TRP may not be fully aware of the degrading performance of certain grant-free UEs due to missed detection. This prevents the new radio network from providing service with decent QoS. Therefore it is proposed to introduce switching procedure initiated by UE to alert TRP to fall back to schedule mode.
Furthermore, it is also beneficial to support switching between grant-free transmission and grant-based transmission in order to adequately consider the variable incoming data packet size. The grant-free based transmission is more efficient for small packet UL transmission in terms of lower overhead and lower latency. While for medium to large incoming packets, due to limited flexibility in terms of link adaptation and power control [1], it is less efficient to use fully contention based transmission for such packets. In this case switching from grant-free mode to grant-based access should be considered to meet different requirements from latency, overhead and spectral efficiency point of view. 
When there are medium to high packet size comes to the buffer, UE can use contention based transmission at the beginning and then switch to grant-based transmission. The switching can be based on a configured threshold from TRP, for example a BSR value or a grant-free time period. 
In addition, the switching from grant-free mode to grant-based based can be considered in the case that e.g. service quality metrics like latency are very sensitive to occasional collisions. To pursue low latency, the procedure of timely switching from grant-free to grant-based transmission should be considered. TRP can proactively switch UE from grant-free to grant-based transmission.

For example, if the TRP detects a preamble, but is unable to decode the data because of a collision, then it can proactively send scheduling grant (e.g. as part of the Random Access Response [2]) to trigger the UE sending the payload again based on scheduling. The TRP initiated switching procedure may require the UE monitor certain DL control channel (e.g., for scheduling RAR).
Based on the analysis, we have following two proposals,
Proposal 3: The candidate scenarios for switching from grant-free to grant-based access mode include,

· constant collision or congestion happens

· medium to large data packet comes to UE buffer
· service quality metrics like latency are very sensitive to occasional collisions.
Proposal 4: To meet the requirement in different scenarios, the switching of grant-free and grant-based access mode can be initiated by UE and/or controlled by TRP.
3
Conclusion
We have the following proposals on relationship between grant-free and grant-based transmissions for NR, 
Proposal 1: Grant-free access can be taken as default access mode for UEs in good coverage conditions
Proposal 2: TRP can configure UEs with grant-based access mode to be grant-free.
Proposal 3: The candidate scenarios for switching from grant-free to grant-based access mode include,

· constant collision or congestion happens

· medium to large data packet comes to UE buffer
· service quality metrics like latency are very sensitive to occasional collisions.
Proposal 4: To meet the requirement in different scenarios, the switching of grant-free and grant-based access mode can be controlled by TRP or triggered by UE.
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