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1 Introduction

RAN2 is discussing SOLUTION A data transmission scheme in RRC INACTIVE mode. RAN1 is also considering UL grant-free allocation mechanism.
For UL grant-free allocation mechanism, NB reserves additional physical resources for data transmission other than for preambles. UL grant-free access uses preamble resources together with data transmission resources. A communication failure causes a waste of both preamble resources and data transmission resources. Either a preamble transmission collision or a data transmission collision may lead to a communication failure. So a collision in accessing of UL grant-free resources can lead to a couple of resources waste. 
On the other hand, UL grant-free allocation resources may be used for both URLLC and mMTC. URLLC should have the priority while the network is overloaded.
In this contribution we discuss access control via DCI in UL grant-free allocation mechanism.
2 Discussion
In LTE, we have ACB,SSAC,SCM,ACDC mechanisms to control access to keep RAN work properly under congestion. For any change of access control parameters, all the above access control methods need to update System Information (SI). It usually takes several seconds to inform every UE in the cell via SI updating procedure.
Taking consideration of MTC characters, EAB adopts a faster way, which sends the notification to the UEs by paging message and updates EAB parameters in SIB in parallel. However, there is still significant delay determined by the paging DRX period and the corresponding SIB scheduling. 
Both UL grant-free allocation and 4-step RA mechanisms are based on Slotted ALOHA. Their basic principle is still slotted ALOHA even though new technologies such as NOMA can bring some gain.
Slotted ALOHA curve (Figure 1) shows that system throughput goes down fast with access overloading increases. So RAN needs to keep the access loading far away from deep overloading. On the other hand, excessive access control will lead to much less access loading then the system throughput goes down fast too, according to the Slotted ALOHA curve. Therefore RAN should keep the access loading in a proper region in order to have good system throughput. As mentioned in section 1, UL grant-free allocation mechanism waste more resources than 4-step RA mechanism every a collision happens, which caused by overloading access. So we need a faster access control method for grant-free allocation mechanism to keep the system access loading in a proper region than ever.
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Figure 1
Based on above statement, we can see, to control access loading in a proper region through SI update is not fast enough so may lead to a significant waste of resources for UL grant-free allocation mechanism. 
Observation 1:  To control access loading in a proper region through SI update is not fast enough so may lead to a significant waste of resources for UL grant-free allocation mechanism. 
On the other hand, UL grant-free allocation resources may be used for both URLLC and mMTC. URLLC should have the priority while the network is overloaded. Fast controling accesses for mMTC can guarantee accesses for URLLC meet the requirement of URLLC.

Observation 2:  Fast controling accesses for mMTC is good for saving resources for URLLC while UL grant-free allocation mechanism is used for both mMTC and URLLC and the grant-free resources are overloaded.
There is a Backoff Indicator in RAR to inform the UE to delay its RA so do access control in congestion as well. Let’s take a look at this approach to work for grant-free mechanism. First, the Backoff Indicator of the RAR works only on the UEs which accessed with the same RA-RNTI just then. Second, this approach consumes first data transmission resources together with the preamble resource already. Third, for sporadic services, the UE may transmit next UL data in a long time. So the Backoff Indicator usually can’t be used again for the situation of the network may change fast. Therefore, Backoff Indicator in RAR may not work well for UL grant-free allocation mechanism. 

Observation 3:  For UL grant-free allocation mechanism, Backoff Indicator in RAR may not work well.
A common search space DCI scrambled with a common RNTI may be used to cope with fast access control for UL grant-free allocation mechanism. The DCI may be sent a little time ahead the pre-configured UL grant-free resources, so UEs can read it before accessing the resources. However, the gNB only needs to send this kind of DCI while access control is needed. The UEs should do as there is no access control on UL grant-free resources if it failed to search such a DCI in common search space. 

Currently RAN2 is discussing a unified access control mechanism in NR. How to give feedback for UL grant-free allocation data transmission is under discussion too.

So we propose to take the access control via DCI into consideration of unified access control mechanism, together with the ACK/NACK mechanism of UL grant-free allocation data transmission.
Proposal 1:  RAN2 further study access control via DCI for UL grant-free allocation mechanism and take it into consideration of unified access control mechanism together with the ACK/NACK mechanism of UL grant-free allocation data transmission.
3 Conclusion

Observation 1:  To control access loading in a proper region through SI update is not fast enough so may lead to a significant waste of resources for UL grant-free allocation mechanism.
Observation 2:  Fast controling accesses for mMTC is good for saving resources for URLLC while UL grant-free allocation mechanism is used for both mMTC and URLLC and the grant-free resources are overloaded.
Observation 3:  For UL grant-free allocation mechanism, Backoff Indicator in RAR may not work well.
Proposal 1:  RAN2 further study access control via DCI for UL grant-free allocation mechanism and take it into consideration of unified access control mechanism together with the feedback mechanism of UL grant-free allocation data transmission.
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