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1. Introduction
In the previous RAN1 meetings, the following agreements on enhanced UL configured grant transmissions were reached in [1][2][3].
Agreements:
· Support separate RRC parameters for different configured grant configurations (for both type 1 and type 2 configured grants) for a given BWP of a serving cell.
· FFS whether or not some parameters can be common among different configured grant configurations 
Agreements:
· Support separate activation for different configured grant Type 2 configurations for a given BWP of a serving cell.
· FFS whether or not to support joint activation in a DCI for two or more configured grant Type 2 configurations
· Support separate release for different configured grant Type 2 configurations for a given BWP of a serving cell.
· FFS whether or not to support joint release in a DCI for two or more configured grant Type 2 configurations 
Agreements:
· For the maximum number of UL CG configurations per BWP of a serving cell:
· 12
Agreements:
· Regarding Q1 in the LS in R1-1905940:
· Although RAN1 has not completely analysed the potential impact of supporting up to 16 SPS configurations for a given BWP of a serving cell, RAN1 has the understanding that 8 SPS configurations for a given BWP of a serving cell is sufficient in Rel-16
Agreements:
· Support joint release in a DCI for two or more configured grant Type 2 configurations for a given BWP of a serving cell if the bit-length for indication which configurations released is no more than 4 bits and DCI size is not impacted by adopting joint release. 
· FFS details.
Agreements:
· M<=4 bits indication in the Release DCI is used for indicating which CG configuration(s) is/are released, where the association between each state indicated by the indication and the CG configuration(s) is
· Up to 2^M states are higher layer configurable, where each of the state can be mapped to a single or multiple CG configurations to be released
· In case of no higher layer configured state(s), separate release is used where the release corresponds to the CG configuration index indicated by the indication
Conclusion:
· No support of joint activation in a DCI for two or more configured grant Type 2 configurations in Rel-16
Working assumption:
· [bookmark: OLE_LINK16]For activation and release of UL CG, same field(s) is/are used for a DCI format
In this contribution, we mainly discuss details of multiple active configurations configured in a BWP, including the ensuring delay and reliability for CGs transmission, high layers parameters configuration, and which fields are used for a DCI format for activation/deactivation DCIs for Type 2 configured grant.
2. Solutions to reduce the transmission alignment delay and ensure reliability
Solutions to decrease the transmission alignment delay and ensure reliability have been discussing for several meetings. There are three different options now as summarized in [4].
· Option 1: Single CG configuration can have multiple shifted starts for the initial transmission and repetitions are not allowed to cross a boundary of periodicity P.
· [bookmark: OLE_LINK15][bookmark: OLE_LINK14]Option2: Single CG configuration can have multiple shifted starts for the initial transmission and repetitions are allowed to cross a boundary of periodicity P.
· Option3: Multiple active CG configurations are used and repetitions are not allowed to cross a boundary of periodicity P.
For Option1, due to the nature of not across periodicity boundary, it cannot decrease the alignment delay if the traffic arrives during the last shifted transmission occasion within the periodicity P. In such case, it has to delay to the next periodicity. Thus, this solution is not preferred. 
For Option2, some companies argued that enhancements based on a single CG configuration was more suitable for enhancing reliability and latency than multiple configured grant configurations mechanism. The main arguments include:
· Efficient resource utilization compared to multiple active CG configurations. The same frequency-domain resource and less DMRS resource are required for a single CG configuration while more resources (frequency and/or DMRS) need to be reserved for multiple CG configurations. 
· Lower RRC configuration overhead for a single CG configuration compared to (fully independently/separately configured) multiple CG configurations.
· Lower PHY overhead for Type-2 CG, as a single DCI can be used to activate / release the single CG with multiple different starting points. 
· Simpler UE operation when having the same frequency-domain resource allocation for the different starting points, as the UE can basically create the CG PUSCH transmission signal regardless of the starting points. 
Actually, multiple CG configurations could provide more flexibility in terms of parameter configuration and therefore more resource efficient. For example, it can configure the same frequency resource for all CGs as Option 2 or different frequency resources which provides more chances to avoid collision with other UEs. Note, the unused CG resource anyway can be allocated to other UEs by the network. As for RRC overhead, it can be reduced for Option 3 if multiple CG configurations could share some of the parameters and can be left to RAN2 for detailed signaling optimization. Joint activation is not introduced for multiple CG configuration since companies think PDCCH overhead is not an issue here. Correspondingly, it cannot be used as an excuse to introduce other functionality. Regarding the last point on UE operation, having the same frequency-domain resource allocation for the different starting points will limit the flexibility, and it may even complicate the UE design because it will force UE to support additional functionality on top of multiple CG operation which already been supported. 
In addition, Option 2 will introduce the ambiguity of HARQ-ID. In Rel-15, HARQ-ID determination is associated to the first transmission occasion within a period. If repetitions are allowed to cross a boundary of periodicity P, additional solution is needed to avoid HARQ-ID ambiguity. Then more standardization work is expected. 
More important, enhancements to a single CG configuration are out of WI scope, and multiple CG configurations seem to be the only way for enhancing reliability and latency.
[bookmark: OLE_LINK19]Proposal 1: Only support multiple active CG configurations for reducing the transmission alignment delay and ensuring the reliability. 
3. [bookmark: OLE_LINK13][bookmark: OLE_LINK12]High layers parameters configuration
[bookmark: OLE_LINK32]As discussed in section 2, multiple active CG configurations can be used for reducing the transmission alignment delay and ensuring the reliability. In such case, most of the parameters (e.g. periodicity, repK, repK-RV, frequency hopping, rbg-size, transformPrecoder, resource Allocation, uci-OnPUSCH, nrofHARQ-processes, MCS table/level, etc.) are the same among multiple CGs. In our views, only the time/frequency resource and the HARQ-ID offsets will be different. Different time domain resources are beneficial for low latency, while different frequency domain resources are beneficial to avoid collision between CG PUSCH for URLLC and DG PUSCH for eMBB in the case of inter-UE multiplexing. HARQ-ID offsets are used to adjust the HARQ process management among different CG configurations. That is the time and frequency resources are determined by the indicated resources in activation DCI and the pre-configured starting offsets. 
To sum up, a more efficient signaling structure is to only separately configure the time/frequency resource starting offsets and HARQ-ID offsets for different configured grant configurations. The other parameters are shared by different CG configurations. 
Proposal 2: Only the time/frequency resource starting offsets and the HARQ-ID offsets are configured separately for different CG configurations for reducing the transmission alignment delay and ensuring the reliability.
To support multiple CG configurations in Rel-16, an ID or index of configured grant configurations should be introduced for both type1 and type2 UL CGs. This index can be used to distinguish the resource configurations and indicate which configured grant configuration was activated/deactivated by gNB. In addition, it’s also useful for RRC signalling to configure the table of mapping between release state field and corresponding CGs when joint release is used. The CG ID/index should be globally configured for UL CGs when both type of CGs are configured in one BWP of a serving cell simultaneously.
Proposal 3: A CG ID/Index should be configured globally for both type1 and type2 CGs in Rel-16.
4. Which fields are used for a DCI format for activation and deactivation of UL CGs 
For activation DCI by new DCI formats, one way is to introduce a new field in DCI for indicating CGs index. But this will impact the PDCCH reliability and should not be considered unless there is no other good ways to solve this. Alternatively, some existing fields in DCI can be used to indicate CGs index. In current spec, all of the bit fields except for HPN and RV fields which used for activation validation have been used in an activation DCI. Considering the only difference between activation UL CG transmission and re-transmission of UL CG scheduled by dynamic DCI is NDI field, it means the false alarm of activation DCI can only depend on the CRC length and the 1-bit NDI. If it is proved not an issue for URLLC, then HPN and RV field could be used to indicate CGs index. Given configurable number of bits of HPN field is supported (only support 2 or 3 or 4 bits for HPN), we think we can use only HPN filed if it is sufficient or use both HPN and RV filed otherwise.   
[bookmark: _GoBack] For deactivation DCI by new DCI formats, the same approach as activation indication can be used for indication of a release state.
In addition, it should further discuss whether Rel-15 non-fallback is supported for activation/deactivation of multiple UL CGs for Type 2. If supported, the 4-bit HPN filed is sufficient for activation and deactivation. In our views, fallback DCI cannot be used here since the multiple CGs depends on RRC configuration.
Proposal 4：For activation and deactivation of multiple UL CGs for Type 2 CG by new DCI format, only HPN filed is used when it is sufficient or both HPN and RV filed are used otherwise.
Proposal 5: If activation and deactivation of multiple UL CGs for Type 2 CG by Rel-15 non-fallback DCI is supported, HPN filed is used.
Until now, discussion on multiple CGs only focused on a given BWP of a serving cell. However, multiple CGs could be configured on multiple BWPs or CCs. In such cases, we may need to discuss whether to support joint-release of multiple CGs across different BWPs/CCs. 
Proposal 6: Mechanism to support joint release of multiple CGs  across different BWPs/ CCs should be considered. 
5. Conclusion
According to the analysis given above, we have the following proposals:
Proposal 1: Only support multiple active CG configurations for reducing the transmission alignment delay and ensuring the reliability. 
Proposal 2: Only the time/frequency resource starting offsets and the HARQ-ID offsets are configured separately for different CG configurations for reducing the transmission alignment delay and ensuring the reliability.
Proposal 3: A CG ID/Index should be configured globally for both type1 and type2 CGs in Rel-16.
Proposal 4：For activation and deactivation of multiple UL CGs for Type 2 CG by new DCI format, only HPN filed is used when it is sufficient or both HPN and RV filed are used otherwise.
Proposal 5: If activation and deactivation of multiple UL CGs for Type 2 CG by Rel-15 non-fallback DCI is supported, HPN filed is used.
Proposal 6: Mechanism to support joint release of multiple CGs  across different BWPs/ CCs should be considered. 
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