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Introduction
In RAN1 98bis, some agreements are achieved on configured grant transmission:
Agreements:
· Support DCI format 0-0, 0-1 and new DCI format scheduling PUSCH for Rel.16 Type 2 CG activation.

Agreements:
· Support DCI format 0-0 for Rel.16 Type 2 CG release.
· As a working assumption, also DCI format 0-1 and the new DCI format
Agreements:
· M (M<=4) least significant bits of HPN field in DCI format 0-0 with CRC scrambled by CS-RNTI is used to indicate which configuration is to be activated and which configuration(s) is/are to be released.
· M (M<=4) least significant bits of HPN field in DCI format 0-1 with CRC scrambled by CS-RNTI is used to indicate which configuration is to be activated.
· M (M<=4) least significant bits of HPN field in DCI format 0-1 with CRC scrambled by CS-RNTI is used to indicate which configuration(s) is to be released.
· FFS details of M, including M can be the same or different for activation and release DCI.
· FFS for new DCI format. 
· FFS the impacts on the false alarm for activation/release DCI validation.
Agreements:
· At least HPN field in the new UL DCI format is used to indicate which configuration is to be activated and/or which configuration(s) is/are to be released.
· FFS other field(s) whether/if the number of bits for HPN field is smaller than M.
· FFS the impacts on the false alarm for activation/release DCI validation.
Agreements:
· The new UL DCI format with CRC scrambled by CS-RNTI and the new UL DCI format with CRC scrambled by C-RNTI should have the same total DCI size. 
Agreements:
· (Working assumption) Retransmission of the PUSCH scheduled by a new UL DCI format with CRC scrambled by CS-RNTI with NDI=1 shall follow the same higher layer configuration defined for dynamic PUSCH transmission associated with the new UL DCI format.
Agreements:
· M is determined by the bit length for HPN field for each DCI format for activation and release of Type 2 CG

Agreements:
· For CG PUSCH, 
· Introduce the RRC signalling per CG configuration to enable/disable the feature of starting from any RV0 occasion for RV cyclic sequences {0,0,0,0} and {0,3,0,3}.
· If disabled, Rel-16 behaviour
· If enabled, reuse Rel-15 behavior
In addition, some agreements related with configured grant had achieved in 98 and 98bis meeting:
Agreements:
Support separate configurable number of bits (2 or 3 or 4 bits) for “HARQ process number” for new DCI formats for scheduling DL and UL
· FFS 0 or 1 bits
Agreements:
Support the HARQ process number field in the new DCI format in DL and in the new DCI format in UL to be additionally configurable to 0 or 1 bit.
· The values of the HARQ process number field can map from 0 to 2^ (the number of bits)-1. 
· Note: no additional specification effort for configuring 0 bit or 1 bit is expected
Agreements:
For the new DCI format for UL scheduling for Rel-16 URLLC, support configurable number of bits for the following fields:
· SRS resource indicator (0 or 1 or 2 or 3 or 4 bits)
· FFS details of configuration
· Precoding information and number of layers (0 or 1 or 2 or 3 or 4 or 5 or 6 bits)
· FFS details of configuration
· Antenna port(s) (0 or 2 or 3 or 4 or 5 bits)
· FFS details of configuration
· SRS request (0 or 2 or 3 bits)
· FFS details of configuration
· DMRS sequence initialization (0 or 1 bit) 
· New RRC parameter is introduced to configure whether this field is present in the DCI or not
· If the field is present, then the number of bits is determined in the same way as in Rel-15
· DMRS-PTRS association (0 or 2 bits)
· FFS details of configuration
Agreements:
· Support DCI format 0-0, 0-1 and new DCI format scheduling PUSCH for Rel.16 Type 2 CG activation.
In this contribution, we shall focus on remaining issues for multiple configured grant transmission. 
Discussion
Configurations for multiple configured grants
According to agreements in compact DCI, the HARQ process number field in the new DCI format can be configured as 0/1/2/3/4 bits. However, the HARQ process number field in DCI format 0_0 and DCI format 0_1 is fixed as 4 bits. It means indication range for multiple configured grants is different for different DCI format. However, it is an open issue whether multiple configured grant configurations are shared by all DCI formats or independent for each DCI format.
Solution1: Multiple configured grant configurations are shared by all DCI formats. For example, as shown in Figure 1(left), Configured grant 1-12 are configured by RRC.  The whole configured grant 1-12 corresponds with DCI format 0_0/0_1. The configured grant 1-8 corresponds with DCI format 0_2.
Solution2: Each configured grant configuration set are configured for each DCI format and one or more configured grants are configured in one configured grant configuration set. For example, shown in Figure 1(right), two configured grant sets are configured by RRC, in which configured grants 1-12 in the first configured grant set are configured for DCI format 0_0/ 0_1 and configured grants 1-8 in the second configured grant set are configured for DCI format 0_2.

              
(Left)                                                                             (Right)
Figure 1 Relationship between configured grant configuration and DCI format
In term of RRC signaling, solution 1 may be better due to smaller RRC signaling overhead. In terms of DCI signaling, solution 1 may not be better due to larger DCI signaling overhead. If configured grants related with DCI format 0_2 is distributed among the whole configured grants or in the latter part of the whole configured grants, the required bit number for configured grant indication is larger than the number of configured grant and there are some invalid values in DCI format 0_2. However, if configured grants related with DCI format 0_2 is the beginning part of the whole configured grants, then DCI signaling overhead is the same for solution 1 and solution 2. So, Solution 1 is our preference from perspective of RRC and DCI overhead.
Similarly, configured grant state configuration are shared by all DCI formats for configured grant release.
Proposal 1: Multiple configured grant and multiple configured grant state configurations are shared by all DCI formats.
DMRS port configuration for multiple configured grants
In Rel-15, DMRS port for configured grant is indicated by DCI or assumed as 0 for Type 2 Configured grant. 
· For DCI format 0_0, DMRS port 0 is assumed due to no “antenna port” field. 
· For DCI format 0_1, DMRS port is configured by “antenna port” field. 
In Rel-15, DCI format 0_0 works well due to only one active configured grant can be configured per BWP.
However, in Rel-16, it multiple active configured grant configuration is supported. When multiple configured grants are activated by DCI format 0_0, then DMRS port 0 will be shared by multiple active configured grant. One use case of multiple active configured grant is to support low latency and ensure reliability for URLLC. In this scenario, multiple active configured grants are overlapped to improve system efficiency and DMRS port allocation will be aligned to avoid interference between DMRS and data, as shown in the Figure 2.
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Figure 2 DMRS sharing among multiple configured grants
In this scenario, DMRS port for different configured grant cannot be distinguished due to the same DMRS port (DMRS port 0) is used for multiple active configured grant. It means that gNB does not know which configured grant the received uplink data belongs to, it leads some serious issues, e.g. HARQ-process ID ambiguity.
Observation 1： DCI format 0_0 cannot be used to activate configured grant when multiple configured grant are configured to support low latency and ensure reliability due to DMRS port 0 is shared by multiple configured grant.
For new DCI format, bit number of antenna port is configurable. When bit number of antenna port is configured as 0, DMRS port configuration is FFS. One simple solution is that DMRS port 0 is assumed, which is the same solution applied in DCI format 0_0. Then if new DCI format without antenna port field is used to activate configured grant, the issue that DMRS port 0 shared among multiple configured grant still exists. If DMRS port is configured by RRC for all PUSCH, including dynamic transmission and all configured grant transmission, when antenna port is absent in new DCI format. Due to only one and fixed DMRS port configuration can be used for PUSCH, then the same DMRS port configuration also need to be shared by multiple configured grant.
Observation 2: New DCI format without antenna port field cannot be used to activate configured grant when multiple configured grant are configured to support low latency and ensure reliability due to the same DMRS port configuration is shared by multiple configured grant.
One layer transmission is typical for small packet of URLLC and MU-MIMO may not be suitable for URLLC in terms of reliability, so one fixed antenna port is enough for dynamic transmission. No antenna port field is benefit for PDCCH reliability. So DCI format 0_0 and new DCI format without antenna port field is more popular for URLLC transmission.
Observation 3: DCI format 0_0 and new DCI format without antenna port field is more popular for dynamic transmission for URLLC due to it benefits for PDCCH reliability.
Considering that multiple configured grants for low latency and high reliability are configured for one UE and one configured grant resource is shared by multiple UE, large number of DMRS port is required, which means that the number of bit for DMRS field cannot be ignored in terms of DCI overhead. For example, 4 configured grants with different time offsets are configured for one UE, then 2 or 3 bits are required for antenna port field according to antenna port table in 38.212. In addition, if the four configured grants are shared by 2 UEs, then total 8 antenna ports are supported and total 4bits are required for antenna port field. 
Observation 4: if antenna port is indicated by DCI, the bit number of antenna port field to support multiple configured grants could not be ignored and the overhead for DMRS port indicator is from 2 to 4 bits.
For dynamic transmission, no antenna port field is required. However, for multiple configured grants, the required bit number of antenna port field is not ignored. So Independent DMRS port configuration for each configured grant is one useful solution to support multiple configured grant. Similar as Type 1 configured grant, antennaPort is added in Configuredgrant-Config.                      
Proposal 2: AntennaPort is configured for each Configured grant by RRC parameter ConfiguredgrantConfig.
Conclusions
In this contribution, we show our views on multiple configured grants with following proposals:
Observation 1： DCI format 0_0 cannot be used to activate configured grant when multiple configured grant are configured to support low latency and ensure reliability due to DMRS port 0 is shared by multiple configured grant.
Observation 2: New DCI format without antenna port field cannot be used to activate configured grant when multiple configured grant are configured to support low latency and ensure reliability due to the same DMRS port is shared by multiple configured grant.
Observation 3: DCI format 0_0 and new DCI format without antenna port field is more popular for dynamic transmission for URLLC due to it benefits for PDCCH reliability.
Observation 4: if antenna port is indicated by DCI, the bit number of antenna port field to support multiple configured grants could not be ignored and the overhead for DMRS port indicator is from 2 to 4 bits.

Proposal 1: Multiple configured grant and multiple configured grant state configurations are shared by all DCI formats.
Proposal 2: AntennaPort is configured for each Configured grant by RRC parameter ConfiguredgrantConfig.
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