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Introduction

According to the agreements achieved in RAN2 and RAN 1, the multiple configured grants on a given BWP are introduced for URLLC service. However, in the current specification, once configured grant is activated or deactivated, the confirmation MAC CE is triggered for notifying the gNB that the activated/deactivated DCI is received successfully as an ACK. But for the case that multiple configured grants configuring on a given BWP, more frequent activation/deactivation of CG would be occurred so that the current confirmation approach or MAC CE structure  maybe no longer suitable, thus the intention of this contribution is to share our views on enhancement of the current confirmation MAC CE for multiple configured grants.
Discussions
In NR specification, the current confirmation MAC CE is triggered only if the activation/deactivation of CG  is received via DCI, as shown in following specification:

---------------------------From 38.321 Start --------------------------------------------------------

The MAC entity shall:

1>
if the configured uplink grant confirmation has been triggered and not cancelled; and

1>
if the MAC entity has UL resources allocated for new transmission:

2>
instruct the Multiplexing and Assembly procedure to generate an Configured Grant Confirmation MAC CE as defined in subclause 6.1.3.7;

2>
cancel the triggered configured uplink grant confirmation.

---------------------------From 38.321 end ----------------------------------------------
Based on the current mechanism specified in above spec, No matter how many times the activation/deactivation of configured grant signaling having being received until the available PUSCH is reaching, only one confirmation MAC CE is triggered and transmitted within this PUSCH. In addition , the current structure of Confirmation MAC CE is subhead like MAC CE without any payload. Which means NW have no idea which activation/deactivation signaling is confirmed in case that continuous activation/deactivation behavior is performed. Since only one configured grant type 2 is configured per BWP currently, it can be up to NW implementation to avoid the confusion caused by multiple configure grant activation/deactivation across the cells. However, in case of multiple configured grant for a given BWP, more frequent activation/deactivation will be occurred, the current confirmation mechanism seems no longer suitable in such case. Thus we propose that:

Proposal 1: For the case that  multiple configured grants on a given BWP,  The current confirmation mechanism shall be enhanced for the purpose of providing  precise confirmation to the activation/deactivation of multiple configured grants.

If proposal 1 is agreed, we have two alternatives to enhance the current confirmation mechanism:

Alternative 1: Add the payload to the current confirmation MAC CE to show NW the current activated and deactivated configured grant configuration.

Alternative 2: Specify a specific transmission occasion for transmission of confirmation MAC CE to show NW which activated/deactivated signaling is confirmed
For alternative 1, this is one direct way to ensure NW identify the current situation of each configured grant configuration. It needs to define a new MAC CE structure instead of the current subheader like MAC CE. And the resources consumption will be increased. 

For alternative 2, as an example , we can specify that the confirmation MAC CE only can be sent on the associated configure grant resources no matter for the case of activation or deactivation. Thus the specification modification is needed, in addition, since the transmission occasion is specified, it may lead to the unforeseen delay if the DCI is missing.

In contrast between alt.1 and alt.2 , they have their own CONs and PROs,However, the automatic uplink transmission specified in the current LTE, the corresponding confirmation MAC CE is designed with payload. Thus for saving the discussion time, we can directly introduce the same method in NR for multiple configured grants on one given BWP. Thus we propose that:

Proposal 2:For providing more precise confirmation mechanism in the case of multiple CG on one given BWP, the additional payload shall be taken into account for the current confirmation MAC CE.
If proposal 2 is agreed, for MAC CE payload design, we have the following options:

Option 1: The payload need to reflect all of the configured grant type 2 configuration state recently 
Option 2: The payload need to reflect the variation of state of the configured grant type 2 since the transmission of the previous confirmation MAC CE.
Obviously , option 1 need more bits overhead than the option 2 since option 1 need always report all of the status of CG configured to UE. However, since the confirmation MAC CE is an ACK to the received activation/deactivation DCI, there is no need for UE  to always report all of the state of the configured grant type 2 configurations as a feedback to one DCI, thus The variation of CG state is enough for gNB, The option 2 is our preference. 

Based on the above analysis, the following indicator is needed for the content of confirmation MAC CE payload:

The serving cell indicator where the configured grant configuration (group) is activated/deactivated;
The CG/CG group indicator which is referred to the 4bits field in DCI for CG activation/deactivation

The activation/deactivation indicator, “1” is for the related CG is activated, “0”is for the related CG is deactivated

Since the activation/deactivation DCI is transmitted via different serving cells, the serving cell information in confirmation MAC to received DCI is needed.

For the CG/CG group indicator, it is assumed that one DCI can activate or deactivate multiple configured grant configuration on one BWP in RAN2. From agreements achieved in RAN1:
Agreements:

Support joint release in a DCI for two or more configured grant Type 2 configurations for a given BWP of a serving cell if the bit-length for indication which configurations released is no more than 4 bits and DCI size is not impacted by adopting joint release. 
FFS details. 
No more than 4 bits in one DCI can indicate one or more configured grant configuration ,for simplicity, we can directly introduce these reserved bits in DCI as CG (group) indication in MAC CE.

Moreover, considering the confirmation MAC CE is an ACK like signal to the activation/deactivation DCI, If UE received several activation/deactivation DCI before the new PUSCH transmission, several MAC CE shall be triggered accordingly.
The following is one example MAC CE structure:
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Since the detail for activation/deactivation DCI is designed by RAN1 but still not clear so far, the CG or CG group bits may be changed in alignment of CG/CG group bits in DCI.

Thus we propose that:

Proposal 3: For Confirmation MAC CE, the below indicators shall be included:

The serving cell indicator 

The CG/CG group indicator which is referred to the 4bits field in DCI for CG activation/deactivation

The activation/deactivation indicator, “1” is for the related CG is activated, “0”is for the related CG is deactivated

Conclusion 

Based on all the analysis above, we give our proposals as:

Proposal 1: For the case that  multiple configured grants on a given BWP,  The current confirmation mechanism shall be enhanced for the purpose of providing  precise confirmation to the activation/deactivation of multiple configured grants.

Proposal 2:For providing more precise confirmation mechanism in the case of multiple CG on one given BWP, the additional payload shall be considered to the current confirmation MAC CE.

Proposal 3: For Confirmation MAC CE, the below indicators shall be included:

The serving cell indicator 

The activated/deactivated configured grant configuration (group) indicator 

The activation/deactivation indicator
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