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Discussion
In the first Spokane RAN1 meeting, following was agreed related to UL grant-free transmission.
	Agreements:
· For an UL transmission scheme with/without grant
· K repetitions including initial transmission (with the same or different RV and FFS with different MCS) (K>=1) for the same transport block are supported, 
· FFS the way K is determined
· FFS: hopping mechanisms over the transmissions




For UL grant-free transmission, the resource management is quite important. Although the time/frequency resource would be shared among UEs who could transmit grant-free, some of the identification need to be differentiated among such UEs. Such identification could be RS sequence, data randomization pattern, CRC scrambling ID and so on. Depending on the implementation of advanced receiver at gNB, the allowed collision rate of the time/frequency resource among grant free UEs is different but to manage collision rate is important. If more than intended collision rate, the collided transmission would be error. When URLLC UEs for the same time/frequency resource is increased, more time frequency resource needs to be allocated in order to reduce the collision rate. When URLLC UEs for the same time/frequency resource is reduced, to reduce the time/frequency resource for URLLC is important in order to have more resource for eMBB and the other services. For quicker reallocation, the efficiency and the reliability can be improved. Therefore, we see it is important that the time/frequency resource reallocation mechanism needs to be realized dynamically with L1 signalling.
By allowing L1 signalling based reconfiguration, URLLC UEs need periodically to check DL control signalling whether the time/frequency resource for grant-free is the same or not. This increases the power consumption of URLLC UE. Therefore, how frequently check DL control signalling needs to be configurable. If time/frequency resource utilization is more important, the check of DL control signalling is configured to be short like every 1 minute or every radio frame. If URLLC power consumption is more important, the check of DL control signalling is configured to be long like every 1 hour. The periodicity to check DL control signalling needs to be allowed to be separated from the periodicity of grant free resource transmission, i.e. in order to shorten the latency, the periodicity of grant free resource could be less than 1ms like 0.125 ms but the periodicity to check DL control signalling could be 1 minute or 1 hour.
Based on the discussion, we propose following.
Proposal: 	grant free transmission supports following:
- The time/frequency resource for grant free should be allowed to be modified by L1 signalling (DL control).
- The periodicity to check L1 signalling to modify the grant-free time/frequency resource need to be configurable at least the order from 1 minute to 1 hour.
- The periodicity to check L1 signalling to modify the grant-free time/frequency resource need to be independent from the periodicity of grant-free time/frequency resource allocation.

RAN2 agreed following in RAN2#96b.
	Agreements
1	NR supports an SPS scheme similar to LTE 
2	NR supports skipping UL grant scheme similar to LTE



Although SPS transmission and grant-free transmission are quite similar, we see following points are different.
- SPS has the mechanism to overwrite grant. Therefore, UE needs to receive DL control with the same periodicity of grant-free time/frequency resource, i.e. if grant-free time/frequency resource is 0.125 ms periodicity, DL control needs to be checked in every 0.125 ms periodicity. In case of grant-free transmission, in order to reduce UE power consumption, the periodicity of DL control should be allowed to be longer. Note that if/when short latency is required for URLLC traffic triggered by DL, DL control need to be checked frequently like every 0.125 ms. 
- In SPS, the modification of the resource by L1 signalling (=SPS reactivation) is limited to only frequency domain. The time offset change compared with the fixed periodicity, for example, to change 2nd slot over 10ms is modified to 3rd slot over 10ms, is not supported. In grant-free transmission, such change of time offset is important to manage the collision of time/frequency resource. In order to allow this, SPS reactivation needs to support the indication of time resource in addition to frequency resource.

In the last RAN1 meeting, following was proposed in [1].
- UL transmission without grant can be started by a UE without L1 activation after the UE has applied the semi-static resource configuration
In our view, this is not important discussion point as the latency of grant-free is determined by how frequently URLLC grant free resource is configured. The very first transmission just after the semi-static resource configuration occurs in frequent and no need of the optimization. The L1 mechanism to reconfigure grant free time/frequency resource is much important. If L1 mechanism to reconfigure grant free time/frequency resource is available, to reuse the same mechanism just after the very first semi-static configuration of URLLC by L1 is simple. Therefore, we don't see the need to agree above proposal.
Based on the discussion, we observes following.
Observation: 	
- In SPS, the periodicity of the DL control reception is same with the periodicity of transmission candidate resource. In grant-free, the periodicity of the DL control reception should be independent from the periodicity of transmission candidate resource.
- In SPS reactivation, only frequency resource can be modified. In grant free, both time and frequency resource needs to be allowed to be modified.
- The time and frequency resource indication just after semi-static enable of URLLC can be based on L1 signalling to indicate time and frequency resource.

Conclusion
For grant free, we propose following and we observed following.
Proposal: 	grant free transmission supports following:
- The time/frequency resource for grant free should be allowed to be modified by L1 signalling (DL control).
- The periodicity to check L1 signalling to modify the grant-free time/frequency resource need to be configurable at least the order from 1 minutes to 1 hour.
- The periodicity to check L1 signalling to modify the grant-free time/frequency resource need to be independent from the periodicity of grant-free time/frequency resource allocation.
Observation: 	
- In SPS, the periodicity of the DL control reception is same with the periodicity of transmission candidate resource. In grant-free, the periodicity of the DL control reception should be independent from the periodicity of transmission candidate resource.
- In SPS reactivation, only frequency resource can be modified. In grant free, both time and frequency resource needs to be allowed to be modified.
- The time and frequency resource indication just after semi-static enable of URLLC can be based on L1 signalling to indicate time and frequency resource.

Reference
[bookmark: _GoBack][1]			R1-1706855	WF on procedures of grant-free transmission, Huawei, HiSilicon, CATT, CMCC, Convida Wireless, ZTE, ZTE Microelectronics, OPPO, CATR, Orange, Intel, MediaTek, Nokia, Xiaomi
4

1
3GPP
