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Discussion and decision
1 Introduction
In RAN 1 #98bis meeting, the following agreements were agreed:

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 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:

· M is determined by the bit length for HPN field for each DCI format for activation and release of Type 2 CG

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:

· 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

This contribution discusses the remaining issue to support multiple configured grants in a BWP. 
2 Multiple active configured grants in a BWP

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

For Rel-16 Type 2 CG activation, all three DCI formats are supported. The concern of supporting new DCI format is that, the HPN bits may not be enough. For DCI format 0-1, there is no technical reason to not support by release. gNB shall ensure the HPN bits in new DCI format is enough for release (or joint release if configured), if gNB want to use new DCI format for release. Therefore, we suggest to confirm the working assumption.

Proposal 1: Confirm the working assumption that Support DCI format 0-1 and the new DCI format for Rel-16 Type 2 CG release.
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.

Most of the parameters are configured per DCI format, e.g., for PUSCH transmission scheme. The DCI size to support a certain scheme may have different size of field(s). For example, the field for TDRA table can be up to 6 bits. And repetition is dynamically indicated in TDRA table. It could provide more flexibility for gNB in terms of scheduling and configuration flexibility. Therefore, we suggest confirming the working assumption.

Proposal 2: Confirm the 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.
In NR, 4 bits HPN are used for validation of the DCI for release. In order to keep the similar false alarm of PDCCH as in Rel-15, TDRA field can be used for validation of the DCI for release.   

Proposal 3: TDRA field is used for validation of the DCI for release.   

In order to reduce resource reservation for configured grant, the resource of multiple configured grant might be overlapped. For Rel-16 PUSCH enhancement, one repetition might split into two when crossing slot boundary or due to DL symbols. For one UE, at one time, only one PUSCH can be transmitted, therefore, there is no strong motivation to align DMRS. However, if multiple UEs may be configured onto same resource, it is better to align the DMRS. Therefore, in order to align the potential DMRS between different UEs, it is easier to align the DMRS of different UL configured grants of same UE first. In this case, the time domain offset can be based on one or multiple repetitions other than absolute value or number of symbols/slots. 

Proposal 4: Introduce new RRC parameter for a new type of time domain offset, which is based on number of repetitions. 

Moreover, if time frequency resource are overlapped between different configured grants, different antenna port/DMRS sequence should be configured to the UE. For Type 2 configured grant, if it is activated by DCI format 0_0 and by new DCI format (if antenna port field is configured to 0 bit), port 0 is used. On the other hand, DCI format 0_0 and the new DCI format might need to be used for Type 2 configured grant activation to achieve high reliability. Therefore, it is better to configure antenna port in each RRC configuration for Type 2 as a default port. If there is a field for antenna port indication in activation DCI, then follow the dynamic indication in the activation DCI. 
Proposal 5: Introduce RRC parameter to indicate antenna port for Type 2 configured grant for each configuration, which can be overwritten by dynamically by activation DCI. 
For Rel-16  PUSCH transmission scheme, a new TDRA table will be introduced, associating with certain DCI format(s). For Type 2 configured grant, if confirm the working assumption that supporting all the formats for activation. Then it may have a case that one DCI format is associated with a PUSCH transmission scheme with repetition indicated in TDRA table but another DCI format is associated with a TDRA table as Rel-15. In Rel-15, slot bundling factor repK is configured in RRC. In order to be able configure the repetition for the DCI format associating with Rel-15 TDRA table, the RRC parameter repK shall be kept. In this case, activation DCI can dynamically change repetition if there is a repetition in any row of the TDRA table associated to the DCI format. 

Proposal 6: In each configuration of Type 2 configured grant, repK can be configured and the repetition can be overwritten by activation DCI associated with Rel-16 TDRA.
Since the length of each repetition may be different, in order to ensure the decoding reliability as well as the detection reliability, RV sequence can be configured via RRC signalling among {0, 2, 3, 1},{0, 3, 0, 3}, {0, 0, 0, 0}. So that gNB can choose one of RV based on the actual time domain resource allocation for each configuration. 
Proposal 7: Same as Rel-15, RV sequence is configured via RRC signalling among {0, 2, 3, 1},{0, 3, 0, 3}, {0, 0, 0, 0}.
3 Conclusions
In this contribution, potential enhancements of UL configured grants were discussed and following proposals were made based on the observations:
Proposal 1: Confirm the working assumption that Support DCI format 0-1 and the new DCI format for Rel-16 Type 2 CG release.
Proposal 2: Confirm the 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.
Proposal 3: TDRA field is used for validation of the DCI for release.
Proposal 4: Introduce new RRC parameter for a new type of time domain offset, which is based on number of repetitions.
Proposal 5: Introduce RRC parameter to indicate antenna port for Type 2 configured grant for each configuration, which can be overwritten by dynamically by activation DCI.
Proposal 6: In each configuration of Type 2 configured grant, repK can be configured and the repetition can be overwritten by activation DCI associated with Rel-16 TDRA.
Proposal 7: Same as Rel-15, RV sequence is configured via RRC signalling among {0, 2, 3, 1},{0, 3, 0, 3}, {0, 0, 0, 0}.
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