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Introduction
In RAN1#95, the following agreements related to the uplink grant-free transmissions for eURLLC were reached:
Agreements:
· Multiple active configured grant configurations for a given BWP of a serving cell should be supported at least for different services/traffic types and/or for enhancing reliability and reducing latency 
· FFS details
· Note: it is understood that the above may be related to RAN2-led work on intra-UE multiplexing

Agreements:
· One PUSCH transmission instance is not allowed to cross the slot boundary for UL configured grant
 
Agreements:
· For whether to support explicit HARQ-ACK for configured grant for UL, at least study further gNB’s missed detection performance of the PUSCH under configured grant
· Study how to resolve gNB’s missed detection if it is an issue 
· Study should take at least following into account:
· Companies report the false alarm target 
· Companies report the DMRS configuration assumptions
· The number of UEs sharing the time/frequency-domain grant free resource: 1 is the baseline, larger than 1 can also be considered
Agreements:
· Study further whether/how multiple active configured grants for a BWP of a serving cell.
· Identify potential specification impacts and options for both type 1 and type 2
· At least Activation/deactivation mechanism for Type2
· E.g., whether each configuration is activated/deactivated or multiple configurations are activated/deactivated
· Study how to support repetitions with multiple configurations for a BWP of a serving cell
· FFS HARQ process ID determination for both type 1 and type 2
· FFS other specification impacts for both type 1 and type 2
· Study the performance impacts
Agreements:
· Study further whether/how on ensuring K repetitions.
· Study further on PUSCH repetitions within a slot for configured grant.
In the subsequent sections of this paper, we present more design details for enabling multiple active configured grant configurations per BWP. 

Configured grant operation: potential open issues
As agreed in RAN1#95, to reduce the latency and to ensure reliability, a UE can be configured with multiple grant-free configurations. Further, no single grant-free PUSCH transmission is allowed to cross the slot boundary. Besides, it has been desired to consider a common solution between enhanced dynamic PUSCH and enhanced UL configured grant. In [1], different options were studied as baseline solutions for enhanced PUSCH. For our detailed discussion on each of these options, refer to [2]. In [2], we argue that Option 4 [1] provides a better commonality between the design of CG PUSCH and DG PUSCH. The reason is that under Option 4, the actual repetitions can be obtained by the UE based on the UL/DL direction of the symbols, which is more desired especially with ULCG. However, under Option 6, the time domain allocation for all the repetitions has to meet the UL/DL symbol directions within configured grant Type 1 or Type 2. 
Observation 1: Option 4 in [1] provides a better commonality between the design of CG PUSCH and DG PUSCH.
While multiple active configuration for UL CG per BWP is agreed in RAN1 #95, the specificication impact, e.g., the activation/release mechanisem at least for Type 2, still needs to be further discussed. In the remainder of this section, we share our viewpoint regarding that issue.
Different service/traffic types, in general, require different independent CG configurations. For example, MCS, resource allocation (in time/freq.), TB size, periodicity, offset, number of repetitions, etc. can be different in CG configurations corresponding to different service types. In this case, independent CG activations seems more reasonable. Further, the Rel-15 approach can be adopted to design the activation DCI; each CG configuration can be associated with an index, and the index is signaled in DCI.
On the other hand, for the same service type and to improve reliability and reduce latency, multiple active CG configurations may have the same parameters unless different active CG configurations may be associated with different (1) offsets, (2) different DMRS configurations, and (3) different HARQ IDs. Here, it should be note that:
· Even for this use-case, we can have different CG configurations with different MCS, RB allocation, etc, but as long as it is related to aligning latency and ensuring the reliability, it is good enough to have multiple active CG configurations with different offsets and DMRS configurations. 
· Assuming that different configurations would have many common parameters, a single DCI may activate all the CG configurations:
0. Such a DCI would need a bitmap to the size of number of configurations to indicate which configurations are activated.
0. The benefit of single activation DCI is lower PDCCH overhead at the cost of limited flexibility since most of the parameters of different configuration has to be RRC configured.
· Since activation does not happen frequently, thus PDCCH overhead is not a major issue. 

Proposal 1: In Rel. 16, if a UE supports multiple Type-2 active CG configurations per BWP, each CG configuration is activated independently via a separate DCI.
To release the CG configurations, as long as we can signal which CG configurations are released, no further differentiation between the released CGs is needed. Thus, a single DCI can be used with a bitmap to indicate which CG configurations are to be realeased. 
Proposal 2: In Rel. 16, if a UE supports multiple Type-2 active CG configurations per BWP, a group-common DCI can be used to release a group of CG configurations.
For different active CG configurations where following Rel-15 formulation for HARQ ID determination would result in the same process ID, it is needed to split the HARQ IDs between such different CG configurations. Within each confiugration, we can adopt Rel-15 procedure in determining the HARQ ID, from the offset and the transmission occasion, within the same set of HARQ process IDs.  
Proposal 3: For supporting multiple active CG configuration per BWP, split HARQ IDs between CG configurations that otherwise will end up with the same HARQ-ID under Rel-15 process ID determination.
SPS enhancement for URLLC
For small data payload (e.g., 50 bytes), the PDCCH overhead can be significant (especially so since the downlink CRC alone has 24 bits). In addition, PDCCH errors results in additional packet errors. This motivates the need of PDCCH-free (control-less) downlink data transmission. Currently, the smallest SPS periodicity for NR-SPS is 10ms, which is much larger than the minimum periodicity of 1ms for subframe-based LTE, and certainly much larger than that of the sTTI. To make DL SPS for URLLC competitive to that of the LTE/sTTI, it is natural to allow the same or shorter SPS periodicities than the ones supported in LTE/sTTI. As we discuss in more details in our companion paper [3], we propose the following:
Proposal 4: Support following new SPS periodicity values for NR: 0.5 ms, 1 ms, 2 ms, and 5 ms, where support for SPS periodicity value of 0.5 ms is only required for SCS greater than or equal to 30 kHz.
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In this contribution, we make the following proposals: 
Observation 1: Option 4 in [1] provides a better commonality between the design of CG PUSCH and DG PUSCH.
Proposal 1: In Rel. 16, if a UE supports multiple Type-2 active CG configurations per BWP, each CG configuration is activated independently via a separate DCI.
Proposal 2: In Rel. 16, if a UE supports multiple Type-2 active CG configurations per BWP, a group-common DCI can be used to release a group of CG configurations.
Proposal 3: For supporting multiple active CG configuration per BWP, split HARQ IDs between overlapping CG configurations.
Proposal 4: Support following new SPS periodicity values for NR: 0.5 ms, 1 ms, 2 ms, and 5 ms, where support for SPS periodicity value of 0.5 ms is only required for SCS greater than or equal to 30 kHz.
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