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Introduction
In RAN1-NR#01 AH meeting, the following agreements were made on grant-free resource configuration [1].  
Agreements:
· For an UL transmission scheme without grant
· at least semi-static resource (re-)configuration is supported
· FFS: The resource configuration includes at least physical resource in time and frequency domain and RS parameters
· Higher-layer signaling could be similar to Rel-8 LTE SPS
· FFS: MCS
· RS is transmitted together with data
· channel structure of grant-based data transmission can be starting point











In RAN1#89 meeting, the following agreements and conclusion were made on grant-free transmission mechanism and RS configuration for UL transmission without grant [2].
Agreements:
· If network configures, UL data transmission without UL grant can be performed after semi-static resource configuration in RRC without L1 signaling 
· If network configures, L1 signaling for activation/deactivation and/or modification on parameters for UL data transmission without UL grant can be applied
· RAN1 is discussing whether the mechanism to distinguish UL SPS and UL data transmission without UL grant is necessary.

Conclusions:
· “semi-static resource configuration in RRC” agreed by R1-1709537 includes UE-specific semi-static configuration for RS.













In this contribution, we further discuss resource (re)-configuration for UL transmission without grant. 
  
Discussion
2.1 Network resource configuration
One of the options to support UL transmission without grant is periodic allocation of UE specific resources similar to LTE SPS. In this case, the SPS periodicity needs to be less than the tolerable latency for the application at hand. Further, in order to meet high reliability requirement, allocated time-frequency resource per period may have to be sufficiently large, e.g. to support low MCS or retransmissions. Moreover, multiple periodic processes may be required to support different message sizes generated by the UE.  Therefore, SPS like resource allocation on UE basis may not always be very efficient and could lead to resource underutilization and system capacity loss.  
Observation 1: SPS like resource allocation on UE basis may not always be very efficient and could lead to resource underutilization and system capacity loss. And therefore, it is necessary to distinguish between UL SPS and UL data transmission without grant.
As a complement or addition to UE specific SPS like resource allocation, semi-static RRC configured resources for UL data transmission without grant could be group into a resource pool consists of sub-pools for UEs located in different distance range from the gNB (see Figure 1), where a sub-pool may be for use by UEs within a designated geometrical region which have approximately the same TA and require similar TX power to avoid ISI and near-far effect. Furthermore, a UE should be able to self-determine its designated sub-pool based on radio link measurements like path-loss or RSRP.
In addition, sub-pool resources could be further configured into sub-channels with a fixed resource size for UL grant-free transmission with no layer 1 control overhead (i.e. fixed resource size and/or MCS), or UL grant-free transmission with limited layer 1 control overhead (i.e. semi-flexible resource size and/or MCS), or a combination thereof. 
Proposal 1: Semi-static RRC configuration of UL resources should be broadcasting based as part of system information.
Proposal 2: Semi-static configured (reserved) UL resources should grouped into resource sub-pools for use by UEs in different distance range from the gNB to avoid inter-symbol interference (ISI) and near-far effect.
Proposal 3: A UE should self-determine its designated sub-pool based on radio link measurement (e.g. path loss, RSRP).
Proposal 4: UL grant-free resources should be further configured into sub-channels with a fixed or semi-flexible resource size.
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2.2 Tx parameter configuration
In the above section, we discussed about configuration of UL grant-free resources from the network and proposed to include the configuration details and parameters as part of cell-specific system information via RRC broadcast. Furthermore, it is also proposed to further sub-divide these resources into sub-pools for use by UEs within a designated geometrical region that have approximately the same TA and require similar TX power to avoid ISI and near-far effect. In doing so, the configured grant-free resources are to be shared amongst different UEs within the cell. This, however, creates a scenario where multiple UEs within the same cell (or coverage zone) contents for the same set of resources.
Since it is found beneficial for the network configured grant-free resources to be common to all UEs within the cell (or zone), it is further agreed that UE-specific RS should be semi-static configured to the UE to resolve potential Tx collisions. However, this may not be fully sufficient to resolve the impact of Tx collision on the data channel.
In our view, available resources (sub-pools) should be further divided into sub-channels with a certain fixed or semi-flexible sizes for share amongst UEs. To minimise the effect of Tx collision between UEs selected the same sub-channel, UL data could be precoded by orthogonal codes by UE random selecting an orthogonal code within a configured codebook before RE mapping. At the same time, the UE also uses the DMRS sequence index that has been configured by the network. Combination of orthogonal codes and DMRS sequences would result in creating additional dimensions for use in differentiating UEs and thus minimising interference among UEs selected the same UL resources for grant-free transmission.
To this end, RAN1 should define a set of possible RS/DMRS sequences and orthogonal codebook for network to configure the UE.
Observation 2: Utilising only UE-specific semi-static configuration of RS is not sufficient to identify the UE for collision resolution.
Proposal 5: Cell-specific configured UL grant-free resources should be divided into sub-channels to be shared amongst the UEs.
Proposal 6: UE-specific orthogonal sequences should be also configured for UL data precoding before RE mapping.
Proposal 7: RAN1 should define a set of possible RS/DMRS sequences and orthogonal codebook for network to configure the UE. 
Conclusion
In summary, we discussed resource (re)-configuration for UL transmission without grant and observe and propose the following:
Observation 1: SPS like resource allocation on UE basis may not always be very efficient and could lead to resource underutilization and system capacity loss. And therefore, it is necessary to distinguish between UL SPS and UL data transmission without grant.
Proposal 1: Semi-static RRC configuration of UL resources should be broadcasting based as part of system information.
Proposal 2: Semi-static configured (reserved) UL resources should grouped into resource sub-pools for use by UEs in different distance range from the gNB to avoid inter-symbol interference (ISI) and near-far effect.
Proposal 3: A UE should self-determine its designated sub-pool based on radio link measurement (e.g. path-loss, RSRP).
Proposal 4: UL grant-free resources should be further configured into sub-channels with a fixed or semi-flexible resource size.  
Observation 2: Utilising only UE-specific semi-static configuration of RS is not sufficient to identify the UE for collision resolution.
Proposal 5: Cell-specific configured UL grant-free resources should be divided into sub-channels to be shared amongst the UEs.
Proposal 6: UE-specific orthogonal sequences should be also configured for UL data precoding before RE mapping.
Proposal 7: RAN1 should define a set of possible RS/DMRS sequences and orthogonal codebook for network to configure the UE.
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