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1. Introduction
In NR spec, uplink grant skipping scheme is mandatory for configured grant. When a DCI command is sent by the gNB to activate/deactivate a Configured Grant (CG) type 2 configuration, a confirmation indication is needed for the gNB to identify whether the activation/deactivation command is correctly received or missed. In R15 NR spec, the Configured Grant Confirmation MAC CE is adopted as such indication, and it contains only MAC PDU subheader but no payload [1].
In RAN1 #95 meeting, it was agreed that multiple active configured grant configurations for a given BWP of a serving cell should be supported. And in RAN1 # 97 meeting, it was finally agreed that the maximum number of UL CG configurations per BWP of a serving cell is 12. When multiple CG type 2 configurations are densely activated/deactivated in a short time, and a confirmation MAC CE is received, it is difficult for the gNB to identify which specific configuration is indicated by the MAC CE. Besides, if one DCI command is lost, the network has difficulties to know which specific DCI command has lost. In this contribution, we will discuss some potential solutions to handle the above issue.
2. Discussion
To enable the network to identify which CG configuration of type 2 is actually activated/deactivated by DCI command, the following solution options can be considered:

· Option-1: Up to network implementation. Actually, when multiple CG type 2 configurations are active simultaneously on different serving cells, the same issue exists. In NR R15, such issue is handled by network implementation. CG type 2 configurations should be activated/deactivated sequentially in time. A new configuration can be activated/deactivated only when the confirmation MAC CE for the previous configuration has been received. In NR R16, network implementation based solution can also be considered. The benefit is that there is no standard impact. On the other hand, the drawback will be that such solution may incur higher mean latency to activate/deactivate a CG type 2 configuration, which is problematic to meet TSC service’s performance requirement. Besides, the network will lose its flexibility by adopting this solution. 
· Option-2: A confirmation MAC CE is used to confirm the activation/deactivation of one specific CG type 2 configuration. Payload is introduced for the confirmation MAC CE. Payload can include a serving cell index, a CG type 2 configuration index, etc. This solution is quite straightforward, but the format of the confirmation MAC CE should be enhanced, and the size of the MAC CE will increase. In the current LCP procedure, the Configured Grant Confirmation MAC CE is always prioritized over data. The increased size of confirmation MAC CE may affect negatively on the transmission of URLLC data.
· Option-3: A confirmation MAC CE is used to confirm the activation/deactivation of multiple CG type 2 configurations. Payload is introduced for the confirmation MAC CE. For example, payload includes a bitmap, and each bit represents the activation/deactivation status of a specific CG configuration. Thus the enhanced Configured Grant Confirmation MAC CE will have a similar format with that of AUL confirmation MAC CE in LTE spec [2]. Considering maximum 12 CG configurations may be configured for a given BWP of a serving cell and maximum 32 serving cells may be configured for a UE, the payload needs to contain quite a lot of bits, e.g. 32*12 bits. Hence the signalling overhead could be high, and such confirmation MAC CE will also affect negatively on the transmission of URLLC data, similar to option-2.
· Option-4: Legacy confirmation MAC CE is adopted. But the confirmation MAC CE for a CG type 2 configuration is restricted to transmit on designated resources. By receiving a confirmation MAC CE on designated resources, the gNB will know a specific CG type 2 configuration has been actually activated/deactivated. For this solution, there is no increase in signalling overhead and no overlapping between multiple confirmation MAC CEs. The relation between the confirmation MAC CE for a CG type 2 and the designated resources could be further discussed.
In the following table, the pros and cons for each potential solution are compared.
Table 1 Pros and Cons of potential solutions
	Solutions
	Pros
	Cons

	Option-1: Up to NW implementation
	No standard impact
	High mean latency to activate/deactivate a CG type 2 configuration.

Network lose its flexibility. 

	Option-2: Confirmation MAC CE includes cell index, configuration index, etc.
	Straightforward
	Increased signalling overhead.

Impact on URLLC data transmission.

	Option-3: Confirmation MAC CE includes a bitmap
	Can confirm multiple configurations simultaneously
	Signalling overhead.

May impact on URLLC data transmission. Bitmap need to be specified

	Option-4: Legacy confirmation MAC CE is restricted to transmit on designated resources
	MAC CE format needs no change.
No increase in signalling overhead.
	Some restrictions should be configured for the confirmation MAC CE.


Based on the above analyses, we think option-4 can handle the issue without affecting TSC service’s performance or incurring high signalling overhead. Thus we prefer the confirmation MAC CE being transmitted on designated resources.
Proposal: To enable the network to identify which Configured Grant type 2 configuration is activated/deactivated, the legacy confirmation MAC CE can be restricted to transmit on designated resources. The relation between the confirmation MAC CE for a CG type 2 and the designated resources to be further discussed.
3. Conclusion
In this contribution, we discussed some enhancement options for Configured Grant Confirmation MAC CE, and made the following proposal:
Proposal: To enable the network to identify which Configured Grant type 2 configuration is activated/deactivated, the legacy confirmation MAC CE can be restricted to transmit on designated resources. The relation between the confirmation MAC CE for a CG type 2 and the designated resources to be further discussed.
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