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1 Introduction

In RAN2 ad-hoc meeting, it was agreed:
=> 
Configured grant is configured on only SUL or UL, but not configured for both.  The restriction captured in stage 2 and in RRC [maybe in RRC].  FFS if it applies to both type 1/type 2 or only type 1

In this paper, we mainly target to the FFS and provide our option that the type 2 configured grant can be configured on both UL and SUL.
2 Discussion
The key difference between type 1 and type 2 configured grants is that the type 1 only configured by RRC signalling and activated upon configuration, while type 2 configured grant should be activated and deactivated by DCI after configured by RRC. In last RAN2 ad-hoc meeting, it was agreed to prevent configuration of type 1 configured grant on both SUL and UL, the reason is that the type 1 configured grant may be activated simultaneously on both UL and SUL once it configured for both UL and SUL, thus will be against with MAC specification TS 38.321 section 5.8.2:

“Type 1 and Type 2 are configured by RRC per serving cell and per BWP. Multiple configurations can be active simultaneously only on different serving cells.”
However, it’s still FFS whether type 2 configured grant should be also restricted to be configured on both UL and SUL. In our view, there are several reasons to allow the configured grant type 2 to be configured on both UL and SUL:

· The configured grant type 2 is activated and deactivated by DCI, which means even if it's configured on both SUL and UL, one of the configured type 1 could be deactivated by DCI when configured which aligns with single active type 2 per serving cell agreement;
· PUSCH can be switched between UL and SUL, if configured grant type 2 is restricted to be configured only on one of the ULs, the UE can not use the type 2 configured grant on another UL when PUSCH is switched which restricts the use cases for type 2 configured grant, e.g., URLLC traffic scheduled on configured grant type 2 should be allowed to be transmitted on both UL and SUL;

It was actually agreed that the potential PUSCH transmissions can be configured on both ULs, in this case there is no reason to prevent type 2 configured grant from being configured on both UL and SUL, and given the above two arguments, we propose:
Proposal 1 Type 2 configured grant is allowed to be configured on both SUL and UL simultaneously, in the case when both ULs are configured for potential PUSCH transmissions.
Given that both uplink carriers are configured with type 2 configured grant, when a CS-RNTI addressed PDCCH with NDI=0 received in the single downlink carrier, the UE should be able to at least differentiate on which carrier the configured grant type 2 is activated or deactivated by the received PDCCH. There are several options to enable this:

· Option 1: the UL carrier index is explicitly included in the DCI carried in the CS-RNTI addressed PDCCH with NDI=0;

· Option 2: there is a default UL carrier, e.g., SUL, on which the configured grant type 2 is activated or deactivated when CS-RNTI addressed PDCCH with NDI=0 is received. The default UL carrier can be re-configured by RRC signalling.
· Option 3: the UE activates/deactivates the configured grant type 2 on either SUL or UL based on a counter, and confirm the activation/deactivation on the corresponding uplink carrier.

It’s obviously that option 2 and option 3 are not so flexible, e.g., when network wants to activate the configured grant type 2 on a specific uplink carrier. Actually, in RAN1, it was agreed to use a carrier indicator field in the uplink grant to dynamically schedule PUSCH on either UL or SUL:
RAN1#90bis agreement:
· In this case, a carrier indicator field in the UL grant is used to indicate dynamically whether the PUSCH is transmitted on the PUCCH carrier or on the other carrier 
Note: Simultaneous PUSCH transmission on the SUL carrier and non-SUL UL carrier is not supported according to existing RAN2 agreement

It’s similar that the carrier indicator field can also be introduced in the DCI used to activate or deactivate the type 2 configured grant. RAN1 should be informed on this requirement, so an LS should be sent to RAN1 to design the DCI used to activated/deactivation configured grant type 2 on either UL or SUL.
Proposal 2 When type 2 configured grant is configured on both UL and SUL, the CS-RNTI addressed PDCCH with NDI=0 should be able to activate/deactivate type 2 configured on either UL or SUL.

Proposal 3 An LS should be sent to RAN1 on designing the DCI used to activate/deactivate configured grant type 2 on either UL or SUL
It should be noted that RAN2 agreed to have only one active configured grant per serving cell, it’s worth mentioning that only one of the type configured grants should be activated at a time. Then, it’s important that when network activates the type 2 configured grant in one uplink carrier, the one in the other uplink carrier should be firstly deactivated if it was previously activated. Generally, there are two ways to prevent simultaneous active type 2 configured grant on both SUL and UL:
· Option 1: UE side operation that means some mechanisms should be defined in the UE side. For example, when CS-RNTI addressed PDCCH indicates activation of type 2 configured grant on UL, while the type 2 configured grant is already activated on SUL, this PDCCH can implicitly deactivate the type 2 configured grant on SUL and vice versa.
· Option 2: Network side operation which guarantees that UE will always expect that network will firstly deactivate the type 2 configured grant on one carrier before receiving the activation PDCCCH for another carrier.

For option 1, type 2 configured grant is not active simultaneous on both UL and SUL since the activation PDCCH for one carrier can implicitly deactivate the configured grant other the other carrier.

For option 2, it’s not always reliable for the detection of PDCCH. In some cases, UE may happen to miss detect the PDCCH indicating deactivation of configured grant on one carrier, then another PDCCH indicating activation of configured grant on the other carrier would come. Since from network point of view, gNB assumes the UE has already successfully deactivated the configured grant based on the deactivation PDCCH. In our view, this case may happen, even though with very low probability. We assume the network will never get the confirmation MAC CE back from UE if the PDCCH is lost, so the network won’t send activation PDCCH to activate the configured grant on the other carrier. However, it may introduce extra delay when network wants to activate the type 2 configured grant on the other carrier.
Observation 1 Network can prevent simultaneous active type 2 configured grant on both UL and SUL, however, it may introduce delay when network wants to activate the type 2 configured grant on one carrier while the deactivation confirmation MAC CE from the other carrier has not received yet.

Proposal 4 RAN2 to discuss the following options which prevents active type2 configured grant on both SUL and UL:

Option1: UE implicitly deactivates the type 2 configured grant on the current uplink when activation for type 2 configured grant on another uplink is received, if a deactivation for type 2 configured grant on the current carrier has not been received yet. 
Option 2: Network implementation which guarantees that UE will always expect that network firstly deactivate the type 2 configured grant on one carrier before receiving the activation PDCCH for another carrier.
3 Conclusion

Based on the discussion in section 2 we propose the following:
Proposal 1
Type 2 configured grant is allowed to be configured on both SUL and UL simultaneously, in the case when both ULs are configured for potential PUSCH transmissions.
Proposal 2
When type 2 configured grant is configured on both UL and SUL, the CS-RNTI addressed PDCCH with NDI=0 should be able to activate/deactivate type 2 configured on either UL or SUL.
Proposal 3
An LS should be sent to RAN1 on designing the DCI used to activate/deactivate configured grant type 2 on either UL or SUL
Observation 1
Network can prevent simultaneous active type 2 configured grant on both UL and SUL, however, it may introduce delay when network wants to activate the type 2 configured grant on one carrier while the deactivation confirmation MAC CE from the other carrier has not received yet.
Proposal 4
RAN2 to discuss the following options which prevents active type2 configured grant on both SUL and UL:

Option1: UE implicitly deactivates the type 2 configured grant on the current uplink when activation for type 2 configured grant on another uplink is received, if a deactivation for type 2 configured grant on the current carrier has not been received yet.

Option 2: Network implementation which guarantees that UE will always expect that network firstly deactivate the type 2 configured grant on one carrier before receiving the activation PDCCH for another carrier.
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