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Introduction
[bookmark: _GoBack]At RAN4#93, a way forward on NR URLLC demodulation requirements was defined in [1]. 
One of the BS requirements for low latency in [1] is to define if there is any need for a new demodulation performance requirement for PUSCH grant free transmissions. In this document our view on the aspect above is provided.
[bookmark: _Ref178064866]Background
To avoid the signalling involved in sending scheduling request and scheduling grants for a UE the network can also preconfigure data transmission resources. This functionality is known as grant-free transmission. Despite the drawback of this scheme, where the time-frequency resources can be unnecessarily reserved for a UE even if there is no data awaiting transmission at the UE, the grant-free is a vital feature for the ultralow-latency communication.
In URLLC service, massive connections for periodic small data transmissions between the network and the UE. To avoid signaling loads from/to massive UEs and latency of periodic request for transmissions and resource allocation, transmissions of small periodic data could be performed via the grant-free transmission scheme introduced in Release 15. 
According to [2], the gNB can allocate uplink resources for the initial HARQ transmissions to UEs. Two types of configured uplink grants are defined:
-	With Type 1, RRC directly provides the configured uplink grant (including the periodicity).
-	With Type 2, RRC defines the periodicity of the configured uplink grant while PDCCH addressed to CS-RNTI can either signal and activate the configured uplink grant, or deactivate it; i.e. a PDCCH addressed to CS-RNTI indicates that the uplink grant can be implicitly reused according to the periodicity defined by RRC, until deactivated.
The dynamically allocated uplink transmission overrides the configured uplink grant in the same serving cell, if they overlap in time. Otherwise an uplink transmission according to the configured uplink grant is assumed, if activated.The Semi-persistent scheduling (SPS) is to be used for grant-free transmissions in DL, where the configuration is done via RRC and the activation/deactivation is done via Downlink Control Information (DCI) in PDCCH channel.
Discussion 
According to evaluation of the baseline performance achievable with Rel-15 NR for factory automation in [3], one source (R1-1903447) shows that the percentage of UEs satisfying the latency (i.e. 1 ms air interface latency) and reliability (i.e. 99.9999%) requirements by Rel-15 NR is lower than 95% for grant based uplink transmission for factory automation assuming 10 users per cell, realistic channel estimation, 4 OS TTI, 4 GHz, 16Tx/16Rx at gNB side and 2 Tx/4 Rx at UE side, and FDD. The same source shows that the percentage of UEs satisfying the latency (i.e. 1 ms air interface latency) and reliability (i.e. 99.9999%) requirements by Rel-15 NR is higher than 95% for grant free uplink transmission for factory automation assuming up to 30 users per cell, realistic channel estimation, 4 OS TTI, 4 GHz, 16Tx/16Rx at gNB side and 2 Tx/4 Rx at UE side, and FDD.
The above evaluation showing a performance benefit from grant-free uplink transmission, where the PUSCH grant-free resources are in advance reserved for the PUSCH transmission configuration (the channel model and the number of Rx and Tx) and the algorithm of grant-free transmission in gNB need to schedule if there is any data to transmit. However, decoding of grant free transmissions is performed using the same decoding/demodulation chain and algorithms as are used for regular PUSCH transmissions. Thus, although grant free transmissions make a difference from the resource allocation point of view, the functionality doesn’t impact the demodulation performance requirements to test the algorithm of the PUSCH grant-free transmission, hence RAN4 doesn’t need to introduce any new demodulation requirements.

Proposal: No need to introduce new demodulation performance requirements in Ran4 to test the reception of the PUSCH grant free transmissions.
Conclusion
We kindly ask RAN4 to agree on the following proposal:
Proposal: No need to introduce new demodulation performance requirements in RAN4 to test the reception of the PUSCH grant free transmissions.
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