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1. Introduction

In NR R15, only one configured grant can be configured for each BWP. Besides, there are some restrictions about the configurations and operations for configured grant, such as the MAC entity is only allowed to be configured with either CG type 1 or type 2 for each serving cell, and only one configured grant is allowed to be activated for a serving cell at any time.
In NR R16 IIoT, the above restrictions have been removed. In RAN1 #97 meeting, it was agreed to support maximum 12 active CG configurations per BWP of a serving cell. Besides, in RAN2 #107bis meeting, it was agreed both CG type 1 and type 2 can be configured in a BWP, as follows [1]:
	· Support simultaneous Type 1 & 2 CG configurations in a BWP.


In NR R15, there are still some restrictions about configured grant for SUL serving cell. In this paper, we will reconsider these restrictions and propose to remove the unnecessary ones.
2. Discussion

In NR R15, two types of configured grants are defined, i.e. CG type 1 and CG type 2 [2]. For CG type 1, uplink grant is provided by RRC and can be used after RRC configuration. For CG type 2, uplink grant is activated by DCI activation command after RRC configuration. Configured grant is configured per BWP. In addition, in R15 there is a restrictive principle that only one active configured grant at any time for a serving cell. When considering an SUL serving cell configured with both an SUL carrier and a NUL carrier, there will be an active BWP on each uplink carrier. In R15, there was a discussion about whether CG type 1 or CG type 2 can be configured on both uplink carriers. In order to conform with the principle “only one active configured grant at any time for a serving cell”, the spec restricts that CG type 1 can only be configured for SUL carrier or NUL carrier, but not for both simultaneously. As CG type 2 can be controlled by DCI command it was agreed that CG type 2 can be configured for both uplink carriers. In case CG type 2 are configured on both SUL and NUL carriers of a serving cell, the network will control which CG type 2 is actually activated through DCI deactivation/activation command, in order to avoid activating more than one CG type 2 configuration for a serving cell simultaneously.

Observation 1: In NR R15, CG type 1 configuration can be configured for only one uplink carrier of an SUL serving cell.

Observation 2: In NR R15, only one CG type 2 configured for NUL or SUL carrier can be activated to use by DCI command.
However, in NR R16, multiple active configured grants are supported for a serving cell. Thus the original principle “only one active configured grant at any time for a serving cell” is not applicable anymore. The above restrictions showed in observation 1 and 2 may need to be reconsidered.
In NR R16, for CG type 1, if multiple configurations are allowed to be configured and used simultaneously, it is a bit strange to restrict those configurations being configured for only one uplink carrier of an SUL cell. We think the freedom of how multiple CG type 1 configurations are configured should be left to the network, instead of being restricted by the specs. However, in any slot, only one PUSCH is used for transmission for a single serving cell. Then if CG type 1 configurations are configured for both uplink carriers simultaneously, there may exist the case where one CG resource on SUL (or NUL) carrier overlaps with another CG resource or one dynamic resource on NUL (or SUL) carrier in time domain. Within “Intra-UE multiplexing”, it is discussed which UL grant should be prioritized when a CG resource overlaps with another CG resource or with a dynamic grant. We think the current “Intra-UE multiplexing” solutions cover the scenario that the overlapped UL grants are associated to the same serving cell, not matter on the same carrier or different carriers for SUL case. Thus, even though we configure CG type 1 configurations on both uplink carriers of an SUL cell, no additional MAC impact is foreseen.
Observation 3: The current “Intra-UE multiplexing” solutions cover the scenario that the overlapped UL grants are associated to the same serving cell, not matter on the same carrier or different carriers for an SUL cell.
In the latest RRC IIoT running CR, the rapporteur also leave an editor’s note about whether CG type 1 can be configured on both uplink carriers for an SUL cell:
	configuredGrantConfigList

A list of multiple Configured grant configurations for one BWP. Except for reconfiguration with sync, the NW does not reconfigure a Type 2 configured grant configuration when it is active (see TS 38.321 [3]). However, the NW may release a configured grant configuration at any time.
Editor’s note: FFS: WHETHER we follow the legacy restriction that the configured grant type1 can only be configured for either or SUL, OR the configured grant type1 can be configured for both UL and SUL.


We suggest to remove the editor’s note and confirm that configured grant type1 can be configured for both uplink carriers of an SUL cell in RRC spec.
Proposal 1: CG type 1 can be configured for both uplink carriers of an SUL cell.
For a CG type 2 configuration, its activation and deactivation are completely controlled by DCI command. We think the network should have sufficient capability and flexibility to control which CG type 2 configurations are activated. Similarly, the overlap issue between two CG resources on two uplink carriers or between one CG resource and one dynamic resource on two uplink carriers have already been covered by “Intra-UE multiplexing” solutions. Thus no MAC impact is foreseen to support that CG type 2 configurations are activated on both uplink carriers of an SUL cell. Based on the above consideration, we propose that CG type 2 can be activated on both uplink carriers of an SUL cell.

Proposal 2: CG type 2 can be activated on both uplink carriers of an SUL cell.
3. Conclusion

In this contribution, we have discussed the configuration and activation issue for configured grant in an SUL serving cell, and made the following observations and proposals:

Observation 1: In NR R15, CG type 1 configuration can be configured for only one uplink carrier of an SUL cell.

Observation 2: In NR R15, only one CG type 2 configured for NUL or SUL carrier can be activated to use by DCI command. 
Observation 3: The current “Intra-UE multiplexing” solutions cover the scenario that the overlapped UL grants are associated to the same serving cell, not matter on the same carrier or different carriers for an SUL cell.
Proposal 1: CG type 1 can be configured for both uplink carriers of an SUL cell.

Proposal 2: CG type 2 can be activated on both uplink carriers of an SUL cell.
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