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1. Introduction
In this contribution, we discuss some of the potential specification impacts to realize multiple active configured grants for a BWP of a serving cell based on the following agreements reached in the RAN1 #95 meetings [1].
	Agreements:

· Multiple active configured grant configurations for a given BWP of a serving cell should be supported at least for different services/traffic types and/or for enhancing reliability and reducing latency 

· FFS details

· Note: it is understood that the above may be related to RAN2-led work on intra-UE multiplexing


2. Discussion of multiple active configured grant configurations
2.1. Simultaneous multiple PUSCHs transmission on multiple configurations
In NR Release 15, if the PUSCH duration of a configured grant overlaps with the grant-based PUSCH duration for the same serving cell, the configured grant is not delivered to the HARQ entity, which means that a UE does not simultaneously transmit two PUSCHs on both configured resources and dynamically granted resources. In the case where the PUSCH duration of an active configured grant overlaps with the PUSCH duration of another active configured grant, which configured grant is utilized for PUSCH transmission among the multiple active configured grants should be discussed in RAN2 because it is related to intra-UE multiplexing issues. It is beneficial, however, to discuss in RAN1 at least whether a UE is allowed to transmit multiple PUSCHs simultaneously on multiple active configured grans or not. We think that it is straightforward and has less specification impact to adopt the same rule as in the case between a configured grant and a dynamic grant. 
Proposal 1: A UE does not transmit multiple PUSCHs simultaneously on multiple active configured grants for which the PUSCH durations overlap each other.
2.2. Identification of a use case of configured grant configurations
If multiple configured grant configurations are configured and activated for a UE, then the UE needs to select which configured grant configuration is utilized at the instant of uplink traffic packets occur in its buffer. The detailed mechanism to determine which configured grant configuration is utilized should finally be discussed in RAN2, but some guidance for the discussion need to be discussed in RAN1 especially for multiple configured grant configurations for enhancing reliability and reducing latency, i.e. the use case 2, because discussion for use cases of multiple configured grant configurations was conducted in RAN1.
Figure 1 shows two example scenarios to discuss the guidance. The left-hand scenario shows that two configured grant configurations are configured for a UE to support two different services/traffic types, i.e. the use case 1. In this scenario, the desired behavior of the UE is that uplink traffic packets which configuration #0 assumes are mapped to configuration #0 and that the same holds for configuration #1. But some flexibility on the behavior such that the uplink traffic packets which configuration #0 assumes are mapped to configuration #1can also be acceptable as long as it meets required QoS. On the other hand, the right-hand scenario shows that three configured grant configurations are configured for the UE to support the use case 2 for a service/traffic type and the use case 1 between the service/traffic type and one more service/traffic type. The desired behavior of the UE in this scenario is the same as in left-hand scenario. But the flexibility as mentioned in the former scenario such as uplink traffic packets which configuration #1 assumes are mapped to configuration #2 or #3 is undesirable for this case. This is because unexpected utilization of the configured grant resources for use case 2 could not enhance reliability and reduce latency, and two or more configured grant configurations which are prepared for a given service/traffic type might go to waste. Therefore at least in use case 2, configured grant configurations should be utilized as assumed in advance.
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Figure 1
Example scenarios to discuss how UE selects a configured grant configuration.
Proposal 2: At least in use case2, a UE utilizes a configured grant configuration which are configured to support use case 2 if and only if the UE transmits uplink traffic packets which the configured grant configuration assumes.
2.3. How to configure multiple configured grant configurations

If the multiple active configured grants are utilized to support different service/traffic types which have completely different requirements and characteristics, i.e. the use case 1, configurations for the multiple configured grants could be substantially different. In other words, a lot of parameters in ConfiguredGrantConfig could be different among the configurations, and signalling for those parameters could not be omitted. Therefore, all parameters in ConfiguredGrantConfig should be enabled to be independently configured among the multiple active configured grants at least in use case 1.
On the other hand, in the case of use case 2, a lot of parameters in ConfiguredGrantConfig except time and frequency domain resource allocation related parameters would be the same among the multiple configurations because those configurations are all for one service/traffic type, which means that overhead reduction in higher layer signalling could be considered by omitting those parameters in ConfiguredGrantConfig for each configuration. However, a unified signalling structure for both use cases 1 and 2 has less impact on specification, and it is desirable in the first step. The overhead reduction for higher layer signalling could be for further study.
Proposal 3: All parameters in ConfiguredGrantConfig are independently configured among the multiple active configured grants for both use cases 1 and 2. The overhead reduction is FFS.
2.4. How to activate and deactivate multiple configured grants type 2
The period when each configured grant type 2 should be in active could be different in use case 1. Therefore, it is desirable that each configured grant can be activated and de-activated using separate DCI. However, in case of deactivation, for example, because some kind of IDs to identify configured grants which a gNB tries to deactivate have only to be transmitted to a target UE, it is desirable from the viewpoint of frequency utilization that they can be transmitted in one DCI. Therefore, it is necessary to consider quantitatively whether one DCI or separate DCI is used for activation/deactivation of multiple configured grants.
Observation 1: it is necessary to consider quantitatively whether one DCI or separate DCI is used for activation/deactivation of multiple configured grants.
2.5. HARQ process ID determination for multiple configured grants
In NR Release 15, HARQ process ID for a configured grant is determined by Eq. (1) [2].
	HARQ Process ID = [floor(CURRENT_symbol/periodicity)] modulo nrofHARQ-Processes,
	(1)


where CURRENT_symbol=(SFN × numberOfSlotsPerFrame × numberOfSymbolsPerSlot + slot number in the frame × numberOfSymbolsPerSlot + symbol number in the slot), and numberOfSlotsPerFrame and numberOfSymbolsPerSlot refer to the number of consecutive slots per frame and the number of consecutive symbols per slot, respectively. From this equation, it can be confirmed that if multiple configured grants are activated at the same time in a serving cell, the HARQ process ID used by an active configured grant collides with that used by another active configured grant. This problem was also discussed in Release 15, and one possible solution proposed by several companies was that different HARQ process ID offsets are added for different configured grants in Eq. (1) to realize independent HARQ process ID pool for different configured grants. This solution could be a starting point, but if the number of configured grant configurations is more than the number of HARQ processes, another solution needs to be considered although the maximum number of configured grant configurations is not determined at this moment. Therefore it is necessary to examine HARQ process ID determination depending on the maximum number of configured grants assumed.
Observation 2: It is necessary to examine HARQ process ID determination depending on the maximum number of configured grants assumed.
3. Conclusion
In this contribution, we discussed some potential specification impacts on multiple active configured grants. Based on the discussion above, we made the following observation and proposals.
Proposal 1: A UE does not transmit multiple PUSCHs simultaneously on multiple active configured grants for which the PUSCH durations overlap each other.
Proposal 2: At least in use case2, a UE utilizes a configured grant configuration which are configured to support use case 2 if and only if the UE transmits uplink traffic packets which the configured grant configuration assumes.
Proposal 3: All parameters in ConfiguredGrantConfig are independently configured among the multiple active configured grants for both use cases 1 and 2. The overhead reduction is FFS.
Observation 1: it is necessary to consider quantitatively whether one DCI or separate DCI is used for activation/deactivation of multiple configured grants.
Observation 2: It is necessary to examine HARQ process ID determination depending on the maximum number of configured grants assumed.
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