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1 Introduction
In RAN1#98bis meeting, the following agreements were achieved for configured grant PUSCH transmission enhancement [1]:

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:

· 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:

For the dynamic indication of the number of repetitions for dynamic grant:

· Jointly coded with SLIV in TDRA table, by adding an additional column for the number of repetitions in the TDRA table 

· The maximum TDRA table size is increased to 64

· No other spec impact is expected

Agreements:

· Support dynamic indication of the number of repetitions for Rel-15 PUSCH with slot aggregation using DCI formats 0_1 & the new UL DCI format

· The dynamic indication is done by using the same Rel-16 mechanism (Jointly coding the number of repetitions with SLIV in TDRA table)

In this contribution, we mainly discuss the remaining issues for the support of multiple active configurations per BWP of a serving cell in Rel.16.
2 Discussion
2.1 On remaining issues for Type 1 configured grant
2.1.1
TDRA table selection
One remaining issue for Type 1 configured grant is how to select the TDRA table when gNB configures additionally one or two tables with each associated with one DCI format, i.e. format 0_1 or format 0_2. To solve this issue, following options can be considered:

· Option 1: TDRA table selection for Type 1 configured grant always follows the Rel.15 rules for UE specific search space defined in Table 6.1.2.1.1-1 of TS38.214, no matter whether or not a specific TDRA table is configured for DCI format 0_1 or for DCI format 0_2.

· Option 2: An RRC parameter is introduced for each Type 1 configured grant to indicate the selected TDRA table. When this parameter is not configured, TDRA table selection for Type 1 configured grant follows the Rel.15 rules for UE specific search space defined in Table 6.1.2.1.1-1 of TS38.214.
· Option 3: TDRA table selection for Type 1 configured grant follows the rules defined for a DCI format (either 0_1 or 0_2) on UE specific search space which is configured with the same PUSCH repetition type (either type A or type B) as that for Type 1 configured grant. 

· If none of the two DCI formats is configured with the same PUSCH repetition type as that for Type 1 configured grant, TDRA table selection for Type 1 configured grant follows the Rel.15 rules for UE specific search space defined in Table 6.1.2.1.1-1 of TS38.214.
· If both the two DCI formats are configured with the same PUSCH repetition type as that for Type 1 configured grant, TDRA table selection for Type 1 configured grant by default follows the rules for one of the two formats (e.g. format 0_1) on UE specific search space.
Compared to Option 1, Option 2 and Option 3 are more flexible in terms of time domain resource allocation for Type 1 configured grant. Considering Option 3 has no RRC impact, we slightly prefer Option 3 for TDRA table selection for Type 1 configured grant.

Proposal 1: Adopt Option 3 for TDRA table selection for Type 1 configured grant in Rel.16.
2.1.2
Repetition number determination
For Type 1 configured grant, since all the parameters are configured by RRC signaling, there is no big difference to follow the RRC parameter repK or to follow the timeDomainAllocation when a TDRA table with a column for repetition number indication is applied to determine the repetition number. However, to have a unified solution for the case when Rel.15 TDRA table with no column for repetition number indication is selected for Type 1 configured grant, we prefer to follow the RRC parameter repK to determine the repetition number for Type 1 configured grant, irrespective of the applied TDRA table.

Proposal 2: For Type 1 configured grant in Rel.16, UE follows the RRC parameters repK to determine the repetition number.
2.2 On remaining issues for Type 2 configured grant
2.2.1
Size alignment for DCI format 0_1/0_2 when used for activation of different Type 2 configured grants

When DCI format 0_1/0_2 is used for Type 2 configuration activation, the positions of NDI field and HPN filed (which is used for configuration index indication) need to be fixed and read first; or else the UE cannot correctly interpret the whole DCI. This is because the bit widths of some fields in DCI format 0_1/0_2 are dependent on the higher layer configuration of Type 2 configured grant, e.g., FDRA, FH flag, antenna ports, DMRS sequence initialization, etc. However, this cannot be always guaranteed as FDRA and FH flag are located in front of NDI and HPN, and the bit widths of the two fields could be different when DCI format 0_1/0_2 is used to activate different Type 2 configurations with different higher layer parameters (e.g., different waveforms, resource allocation types or frequency hopping), which is very possible to happen especially when the different Type 2 configurations are used for different service/traffic types.

A similar issue was raised in Rel.15 on distinguishing between DCI format 0_1 with CRC scrambled by CS-RNTI for Type 2 configuration activation and DCI format 0_1 with CRC scrambled by CS-RNTI for retransmission scheduling. To solve the issue, some restrictions were imposed in Rel.15 on the higher layer configuration of Type 2 configured grant to guarantee the bit width of a field in DCI format 0_1 with CRC scrambled by CS-RNTI is no larger than the bit width of same field in DCI format 0_1 with CRC scrambled by C-RNTI for the same serving cell. However, these restrictions are actually not reasonable, which reduces the flexibility of higher layer configuration for both Type 1 and Type 2 configured grant PUSCH transmissions, and hence should be removed in Rel.16. Therefore, further discussion is needed to solve the above mentioned issue with least specification work and without losing the flexibility of higher layer configuration for configured grant. To achieve this, following two options can be considered:

· Option 1: Insert a number of most significant bits with the value set to ‘0’ if the bit width of a field is not equal to a maximum bit width. The maximum bit width is determined according to the higher layer parameter defined either for dynamic grant or for configured grant that requires the maximum bit width for the field.

· Option 2: Locate NDI field as well as HPN field in front of the fields with configurable bit width, and pad ‘0’ bits to the end of the DCI if the size of the DCI is not equal to a maximum value. The maximum value of the DCI size is determined according to the higher layer configuration either for dynamic grant or configured grant that leads to the maximum DCI size.

Both these two options can solve the above mentioned issue. However, since Option 2 could have smaller DCI size and seems to have less complexity compared to Option 1, we prefer to adopt Option 2.

Proposal 3: In Rel.16, when DCI format 0_1/0_2 is scrambled by CS-RNTI, the NDI field as well as the HPN field should be located in front of the fields with bit width dependent on the use of the DCI, i.e., for retransmission scheduling or for activation/release of Type 2 configured grant.

Proposal 4: In Rel.16, a number of bits with the value set to ‘0’ are padded to the end of the DCI format 0_1/0_2 if the DCI size is not equal to a maximum value. The maximum value of the DCI size for a DCI format is determined according to the higher layer configuration either for dynamic grant or configured grant that leads to the maximum DCI size.
2.2.2
DCI format 0_1/0_2 for release of Type 2 configured grant
In RAN1#98bis meeting, a working assumption was made to also support DCI format 0_1 and 0_2 in addition to format 0_0 for Type 2 configured grant release. With format 0_1 and 0_2, cross-carrier release of Type 2 configured grant is enabled, which improves the efficiency for Type 2 configured grant release in cross-carrier scenario. 
According to the description in Subclause 12 in TS38.213, in Rel.15, when a UE detects DCI format 0_1 indicating a UL BWP that is different from the active UL BWP, the UE shall set the active UL BWP to the UL BWP indicated by the BWP indicator field in the DCI. However, if DCI format 0_1 is also used for Type 2 configured grant release in Rel.16, UE behavior on BWP operation when receiving DCI format 0_1 could be different from that in Rel.15 and needs further clarification. For example, when a UE receives a DCI format 0_1 with the validation achieved for Type 2 configured grant release and with the BWP indicator field in the DCI indicating a UL BWP that is different from the active UL BWP, whether or not the UE shall follow the rules for BWP operation defined in Subclause 12 in TS38.213 is not clear.
To avoid the potential ambiguity on UE behavior when using DCI format 0_1 or 0_2 for Type 2 configured grant release, following options can be considered to define the UE behavior:

· Option A: If the validation for release of Type 2 configured grant is achieved for DCI format 0_1 or 0_2, UE considers the information in the DCI as a valid release of Type 2 configured grant and doesn’t change the active UL BWP, irrespective of the value of BWP indicator field in the DCI.
· Option B: UE only considers the information in DCI format 0_1 or 0_2 as a valid release of Type 2 configured grant when the validation is achieved and the value of BWP indicator field indicates a UL BWP that is the same as the active BWP. If the validation for Type 2 configured grant release is achieved but the value of BWP indicator field indicates a UL BWP that is different from the active BWP, UE discards all the information in the DCI. 
As Option A seems to have less specification impact, we slightly preferred Option A.
Proposal 5: In Rel.16, if the validation for release of Type 2 configured grant is achieved for DCI format 0_1 or 0_2, UE considers the information in the DCI as a valid release of Type 2 configured grant and doesn’t change the active UL BWP, irrespective of the value of BWP indicator field in the DCI.
3 Conclusion 
In this contribution, we discuss the remaining issues to support multiple active configuration per BWP for a serving cell. Proposals are summarized below:
Proposal 1: Adopt Option 3 for TDRA table selection for Type 1 configured grant in Rel.16.
Proposal 2: For Type 1 configured grant in Rel.16, UE follows the RRC parameters repK to determine the repetition number.
Proposal 3: In Rel.16, when DCI format 0_1/0_2 is scrambled by CS-RNTI, the NDI field as well as the HPN field should be located in front of the fields with bit width dependent on the use of the DCI, i.e., for retransmission scheduling or for activation/release of Type 2 configured grant.

Proposal 4: In Rel.16, a number of bits with the value set to ‘0’ are padded to the end of the DCI format 0_1/0_2 if the DCI size is not equal to a maximum value. The maximum value of the DCI size for a DCI format is determined according to the higher layer configuration either for dynamic grant or configured grant that leads to the maximum DCI size.
Proposal 5: In Rel.16, if the validation for release of Type 2 configured grant is achieved for DCI format 0_1 or 0_2, UE considers the information in the DCI as a valid release of Type 2 configured grant and doesn’t change the active UL BWP, irrespective of the value of BWP indicator field in the DCI.
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