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1. Introduction
In the last RAN1 meetings, the following agreements on enhanced UL grant-free transmissions were reached in [1].
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 
In this contribution, we mainly discuss details of multiple active configurations configured in a BWP, including the use cases, high layers parameters configuration, activation/deactivation mechanisms for Type2 configured grant, as well as maximum number of active configured-grant configurations.
2. Use case
In the last RAN1 meetings, the use cases for multiple configured-grant (CG) configurations was discussed [2], there were two different understandings on multiple CG configurations.
· Understanding 1: Multiple active CG configurations is only targeted for support of different service/traffic types (use case 1). 
· Understanding 2: Multiple active CG configurations is targeted for support of different service/traffic types “and” also for enhancing reliability and latency (use case 2). 
For understanding 1, 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 RA for the different starting points, as the UE can basically create the CG PUSCH transmission signal regardless of the starting points. 
Actually, all of the above advantages will disappear when multiple CG configurations could share some of the parameters and be activated/deactivated in one DCI. A single configured-grant configuration with different starting points is just a special implementation case for multiple CG configurations. 
In addition, multiple CG configurations could provide more flexibility in terms of parameter configuration and avoid ambiguity of HARQ-ID. For instance, in R15, HARQ-ID determination is associated to the first transmission occasion (TO) within a period. If a single configured-grant configuration is used, additional solution is needed to avoid HARQ-ID ambiguity if TOs are allowed to cross of period boundary. 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.
Proposal 1: Multiple configured-grant configurations should be supported for enhancing reliability and latency.
3. High layers parameters configuration
[bookmark: OLE_LINK32]For use case 1, multiple CG configurations are used for support of different services for a UE. Separate RRC parameters for different CG configurations was agreed. But for use case 2, most of the parameters (e.g. periodicity, repetition number, time/frequency resource size, MCS table/level, etc.) are the same among multiple CGs. In our views, only the time/frequency resource starting offsets and the HARQ-ID offsets will be different. Different time domain starting offsets are beneficial for low latency, while different frequency domain starting offsets are beneficial to avoid collision between configured grant URLLC and dynamic grant eMBB in the case of inter-UE multiplexing. Therefore, 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 configured grants. 
Proposal 2: Only the time/frequency resource starting offsets and the HARQ-ID offsets are configured separately for different configured grant configurations for support of use case 2.
4. Activation/deactivation for type2 configured grant 
For use case 1, each configured grant has independent parameter configuration due to different service requirements. Separate DCI signaling was agreed to activate/deactivate each configuration. Regarding to how to perform the indication, one way is to reuse the HARQ ID field to indicate the configuration index for activation/deactivation since HARQ ID is determined by RRC configuration, which is similar to LTE URLLC 
[bookmark: _GoBack]For use case 2, the main difference between different CGs is the starting offsets and HARQ ID offsets as described in section 2. The other parameters like period, time domain/frequency domain resource size within a period, MCS, etc., are common among different CGs. It means, separate DCI signaling to activate different configured grant will cause too much indication redundancy. For instance, if the maximum number of configurations is 8, gNB may need 8 PDCCHs to activate all configured grant, despite that only few parameters are different. 
Moreover, to minimize the transmission alignment time, multiple CG configurations should be activated simultaneously. However, the probability of PDCCH blockage will be severely increased if separate PDCCHs are used to activate different CGs and all PDCCHs are transmitted at the same time. Hence, using one activating PDCCH to activate a set of CGs is preferred. 
One example of activating mechanism is that all CGs in the set share the same configuration for all parameters except for the time/frequency resource starting offsets and the HARQ ID offsets gNB configures 8 CGs to a UE by RRC signaling, indexed as #0~#7. MAC-CE signaling is used to group the configurations into different sets, as shown in Table1 below. Then, a bit field in DCI can be used to indicate which set of CGs is activated/deactivated. DCI overhead can be saved by using MAC CE to group one or more CGs into one set. Meanwhile, MAC CE is a more dynamic manner than RRC configuration. 
Table 1 Indication of multiple configured grant configurations
	Configuration set index
	Configured grant configuration index

	0
	#0 

	1
	#1

	2
	#2,#3

	3
	#4,#5,#6,#7


MAC-CE signaling can also be used to update some of parameters (e.g., the time/frequency resource starting offsets) for each set. Depending on the traffic load and periodicity, the value of offsets may change over time. Compared to RRC configuration, MAC-CE can be used to update the offsets in a more dynamic manner.
Proposal 3: For activation/deactivation of multiple configured grant configurations, 
· using a common DCI signaling to activate/deactivate one or more configurations for the case of enhancing reliability and reducing latency.
· considering the usage of MAC-CE signaling to group one or more configuration into one set and to update configuration parameters of multiple configured grants
5. Maximum number of active configured-grant configurations
According to RAN2 LS [3], RAN2 assumes that the maximum number of active SPS configurations for a given BWP of a serving cell in the specification is 8 or 16 but could not reach a final conclusion. There is no input from RAN2 on the maximum number of active multiple CG configurations, but a similar situation is expected.
Given there are two use cases for multiple CG configurations as discussed in Section 2, we slightly prefer to support maximum 16 CG configurations. Because there is no need to limit the flexibility of network for some potential use cases, e.g., there could be simultaneous 2 traffic flows, and each flow needs 8 configurations to reduce the alignment delay for support of 8 repetitions. In addition, the current maximum number of simultaneous HARQ processes in the UE is 16, it means it will not increase UE complexity if support 16 configurations and each configuration with one HARQ process. 
Proposal 4: The maximum number of active configured-grant configurations for a given BWP of a serving cell in the specification is 16.  
6. Conclusion
According to the analysis given above, we have the following proposals:
Proposal 1: Multiple configured-grant configurations should be supported for enhancing reliability and latency.
Proposal 2: Only the time/frequency resource starting offsets and the HARQ-ID offsets are configured separately for different configured grant configurations for support of use case 2.
Proposal 3: For activation/deactivation of multiple configured grant configurations, 
· using a common DCI signaling to activate/deactivate one or more configurations for enhancing reliability and reducing latency.
· considering the usage of MAC-CE signaling to update configuration parameters of multiple configured grants
Proposal 4: The maximum number of active configured-grant configurations for a given BWP of a serving cell in the specification is 16.  
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