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1.	Introduction
In 3GPP RAN1 NR Ad-Hoc#2 [1], the following agreements have been reached.
Agreements:
· In addition to the RS parameters, time and frequency resource are configured in a UE-specific manner.
· Note: it is common understanding that the time and frequency resources configured for a UE may or may not collide with those for another UE (to be captured in the LS).
· WA: Both DFT-S-OFDM and CP-OFDM are supported for UL transmission without grant.
· NR supports more than 1 HARQ process for UL transmission without grant

Agreements:
· The same TA adjustment procedure/mechanism (including expiration of TA timer) is applied to UL transmission with and without UL grant
· For UL transmission without UL grant, 
· Open-loop power control based on pathloss estimate is supported.
· FFS: Closed-loop power control is supported, which is based on NW signaling.
· A UE shall not transmit anything on configured resources for UL transmission without UL grant when there is no transport block to transmit. 
· FFS: UCI piggybacking with transport block is supported for UL transmission without UL grant.

Agreements:
· RAN1 considers that UE transmitting UL transmission without UL grant can be identified based on time/frequency resources and RS parameter(s). 
· 
Agreements:
· Type of UL data transmission without grant
· Type 1: UL data transmission without grant is only based on RRC (re)configuration without any L1 signalling 
· Type 2: UL data transmission without grant is based on both RRC configuration and L1 signalling to activation/deactivation for UL data transmission without grant
· Note: functionality of modification is achieved the L1 signalling by activation
· Type 3: UL data transmission without grant is based on RRC configuration, and allows L1 signalling to modify some parameters configured by RRC but no L1 signalling for activation
· For UL data transmission without grant, type 1 and type 2 have already been agreed, FFS type 3. 
· FFS the reliability issues for L1 signalling.
· For Type 1 UL transmission without UL grant, the RRC (re-)configuration includes at least the following
· Periodicity and offset of a resource with respect to SFN=0 
· Time domain resource allocation 
· Frequency domain resource allocation 
· UE-specific DMRS configuration
· Note: 
· one TB is mapped to a resource at least consisting of time/frequency-domain resource
· RAN1 will not introduce specific resource allocation and DMRS configuration for UL data transmission without grant separate from UL data transmission with UL grant within the Rel.15 WI
· An MCS/TBS value
· Number of repetitions K
· Power control related parameters
· FFS HARQ related parameters
· FFS if multiple resources can be configured
· For Type 2 UL transmission without UL grant
· The RRC (re-) configuration for resource and parameters includes at least the following
· Periodicity of a resource
· Power control related parameters
· At least the following additional parameters for the resource are given by L1 signalling
· Offset associated with the periodicity with respect to a timing reference indicated by L1 signalling for activation
· FFS: the timing reference 
· Time domain resource allocation 
· Frequency domain resource allocation 
· UE-specific DMRS configuration
· An MCS/TBS value
· Note: 
· one TB is mapped to one resource 
· RAN1 will not introduce specific resource allocation and DMRS configuration for UL data transmission without grant separate from UL data transmission with UL grant within the Rel.15 WI
· FFS multiple resources can be configured
· FFS HARQ related parameters
· FFS whether number of repetitions K is configured by RRC signalling and/or indicated by L1 signalling

[bookmark: _GoBack]This contribution is revised from R1-1718085. When Type 1 and Type 2 UL data transmission without grant are applied, resource access for UL data transmission without grant is based on RRC configuration (or with L1 signaling for activation/deactivation in Type 2). However, if a UE suffers from continuous channel fading or signal blocking, when URLLC traffic arrives at a UE, then RRC configured resources may not be able to support required latency/reliability performance. The purpose of this contribution is thus to discuss potential issues of RRC configuration and possible schemes for UL without grant. 
2.	Continuous Channel Fading or Signal blocking 
When RRC configuration is applied for UL data transmission without grant, at least time/frequency resources, MCS/TBS, number of repetitions K for URLLC UL transmission are configured through RRC, and such transmission may persist for a certain period of time. However, a UE may move from outdoor environment with strong signal strength to indoor environment suffering from potential signal blocking. Alternatively, a UE with high mobility may experiences severe signal quality variation. Both of these cases may lead to a poor channel quality in a long-term aspect. In these cases, the RRC configured physical transmission parameters could not be able to fully satisfy the performance requirements of UL URLLC transmissions (e.g., the configured number of repetitions K or the amount of time/frequency resources is not sufficient to achieve the required transmission reliability). When a UE suffers from such severely degraded channel condition for a long period of time, since RRC configuration for semi-persistent scheduling (SPS) may maintain a particular set of physical transmission parameters, a UE may not be able to successfully perform UL URLLC transmissions.       
Observation 1. When RRC configuration is applied for UL data transmission without grant, if a UE suffers from severely degraded channel condition for a long period of time, a UE may not be able to successfully perform UL URLLC transmissions, unless RRC configuration has been changed.
To tackle this issue, in Type 2 UL data transmission without grant, it has been agreed that L1 signaling can be applied to indicate physical transmission parameters of offset associated with the periodicity with respect to a timing reference, time/frequency domain resource allocation, MCS/TBS value, etc. Generally, these physical transmission parameters can be sent from a gNB to a UE. When a UE suffer from severely degraded channel condition, a gNB can send L1 signalling to deactivate an activated RRC configuration, or modify physical transmission parameters of present RRC configured resources. However, to derive an adequate condition to send L1 signalling to deactivate a RRC configuration may not be an easy task for a gNB. In addition, since RRC configuration may involve a number of procedures, if a L1 signal is sent to deactivate a RRC configuration at every time a UE suffers from channel fading (it may not be a continuous channel quality degradation or signal blocking), then the upper layer signalling overhead could be unacceptably high. On the other hand, if a L1 signal is sent to deactivate a RRC configuration only if a UE suffers from severely channel quality degradation for a sufficiently long time, then a UE may suffer from extremely high risk of UL transmission failure. A more challenging issue is that how long a UE may suffer from severely degraded channel condition is generally uncertain, which depends on UE’s location (environment) or moving condition. Due to the limitation that a gNB may not fully capture the channel quality and URLLC traffic arrivals at the UE side, only gNB(s) sending L1 signaling carrying physical transmission parameters may not be adequately address this issue.
Observation 2. When Type 2 UL data transmission without grant is applied, if a L1 signal is sent to deactivate a RRC configuration at every time a UE suffers from channel fading. On the other hand, if L1 signaling is sent to deactivate a RRC configuration only if a UE suffers from severely channel quality degradation for a sufficiently long time, then a UE may suffer from extremely high risk of UL transmission failure.
3.	L1 Signaling Schemes
An adequate condition to launch L1 signaling to deactivate/modify a RRC configuration depends on whether a UE suffers from long-term channel degradation. To identify UE’s channel condition, two options can be applied.
· Option 1: Resources are configured to a UE to periodically send UL reference signals, by which a gNB is able to estimate the channel condition of a UE. If the current RRC configuration is no longer able to support the required performance of UL transmission without grant, then a gNB launches L1 signaling to inform a UE that the present RRC configuration is deactivated, or is modified using the physical transmission parameters indicated in the L1 signaling.
· Option 2: A UE estimates UL channel condition through DL (reference) signals. If a UE estimates that the present RRC configuration is no longer able to support the required performance of UL transmission without grant, a UE launches L1 signaling to a gNB to deactivate a RRC configuration, or to modify the RRC configuration using the physical transmission parameters indicated in the L1 signaling. In this case, a gNB can determine whether to grant the suggestion of resource configuration sent by a UE. Alternatively, a gNB is able to modify the present RRC configuration by its own scheduling.
Proposal 1. Option 1 and Option 2 should be taken into consideration when Type 2 UL data transmission without grant is applied.
For both Option 1 and Option 2, energy efficiency should be further studied in the detailed designs. For Option 2, the resource configuration for a UE to send L1 signaling can be FFS.
5.	Conclusion
In summary, in the contribution, the following proposals and observations UL data transmission without grant are provided. 
Observation 1. When RRC configuration is applied for UL data transmission without grant, if a UE suffers from severely degraded channel condition for a long period of time, a UE may not be able to successfully perform UL URLLC transmissions, unless RRC configuration has been changed.
Observation 2. When Type 2 UL data transmission without grant is applied, if a L1 signal is sent to deactivate a RRC configuration at every time a UE suffers from channel fading. On the other hand, if L1 signaling is sent to deactivate a RRC configuration only if a UE suffers from severely channel quality degradation for a sufficiently long time, then a UE may suffer from extremely high risk of UL transmission failure.
Proposal 1. Option 1 and Option 2 should be taken into consideration when Type 2 UL data transmission without grant is applied.
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