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Introduction
Multiple CG configurations per BWP per serving cell is supported in Rel-16 IIoT. Accordingly, how to support multiple CG configurations feedback is discussed. Based on the achievement up to RAN2#108 meeting, multiple entry configured grant confirmation MAC CE is introduced, to reflect the the confirmation of multiple configured grant configurations: 
Introduce a new confirmation MAC CE format in Rel-16, which reflects the confirmation of multiple configured grant configurations
Multiple CG activation/deactivation confirmation MAC CE contains only a bitmap of CG configurations using CG ID unique per MAC entity and configured by RRC in addition to CG ID introduced by RAN1.
Multiple CG activation/deactivation confirmation MAC CE uses new LCID value.

In MAC running CR, the details of multiple entry configured grant confirmation MAC CE is discussed and the draft version is achieved. From our point of view, one left issue exists if current description in the running CR is applied. In this paper, we would like to further discuss the left issue for multiple entry configured grant confirmation MAC CE. 
[bookmark: _Ref178064866]Discussion
According to the description on multiple entry configured grant confirmation MAC CE in IIoT MAC running CR, the field description of CGi relies on PDCCH reception. Details are elaborated in the following:
The Multiple Entry Configured Grant Confirmation MAC CE is identified by a MAC subheader with LCID as specified in Table 6.2.1-2. It has a fixed size and consists of a TBD octets containing TBD CG-fields. The Multiple Entry Configured Grant Confirmation MAC CE is defined as follows (Figure 6.1.3.X-1).
· CGi: This field indicates whether PDCCH indicating activation or deactivation of configured uplink grant with ConfiguredGrantIndex i has been received. The CGi field is set to 1 to indicate that PDCCH indicating activation or deactivation of type 2 configured uplink grant with ConfiguredGrantIndex i has been received. The CGi field is set to 0 to indicate that PDCCH indicating activation or deactivation of type 2 configured uplink grant with ConfiguredGrantIndex i has not been received.
· 

Figure 6.1.3.X-1: Multiple Entry Configured Grant Confirmation MAC CE
Observation 1 [bookmark: _Toc32525922][bookmark: _Toc32526039]As captured in IIoT MAC running CR, the field description of CGi relies on PDCCH reception.
From our point of view, if we support that case where multiple DCIs for the same CG activation/deactivation are received before a multiple entry configured grant confirmation MAC CE feedback, current version on CGi field description may not be proper. For example, 
· At t0, UE receives a DCI indicating deactivation of CG1 
· At t1, UE receives another DCI indicating activation of CG1.
· At t2, UE reports confirmation MAC CE and indicates the PDCCH associated to CG 1 is received. Then, gNB may not know which PDCCH of the two is confirmed by the UE.
For the case above, gNB can not know which DCI is received by the UE, accordingly gNB does not know current CG activation/deactivation status. Thus, the ambiguity between UE and gNB is eventually introduced. To resolve this issue, we suggest RAN2 reconsidering how to describe the CGi field.
Observation 2 [bookmark: _Toc31621517][bookmark: _Toc32008965][bookmark: _Toc32502588][bookmark: _Toc32502661][bookmark: _Toc31576826][bookmark: _Toc31576882][bookmark: _Toc31577030][bookmark: _Toc31577934][bookmark: _Toc32525923][bookmark: _Toc32526040]No restriction is specified on the delivery of multiple DCIs for the same CG activation/deactivation before one multiple entry configured grant confirmation MAC CE feedback.
Observation 3 [bookmark: _Toc31621518][bookmark: _Toc32008966][bookmark: _Toc32502589][bookmark: _Toc32502662][bookmark: _Toc32525924][bookmark: _Toc32526041]The ambiguity on which PDCCH to be confirmed between UE and gNB will be caused if multiple DCIs associated to the same CG activation/deactivation are received before UE feedback.
[bookmark: _Toc31576829][bookmark: _Toc31577937][bookmark: _Toc31621521][bookmark: _Toc32008969][bookmark: _Toc32502592][bookmark: _Toc32502665][bookmark: _Toc32525927][bookmark: _Toc32526044]RAN2 confirms to support the delivery of multiple DCIs associated to the same CG before UE feedback, and revisit the definition of CGi field.
If the proposals above are agreed, we think it would be better to describe the CGi field by using CG activation/deactivation status. As an example, 
· CGi: This field indicates the activation/deactivation status of configured uplink grant with ConfiguredGrantIndex i. The CGi field is set to 1 to indicate that the configured uplink grant with ConfiguredGrantIndex i is activated. The CGi field is set to 0 to indicate that the configured grant with ConfiguredGrantIndex i is deactivated.
One may argue that the ambiguity still exists between UE and gNB if we rely on CG activation/deactivation status in the case of activation&de-activation. For example:
· At t0, UE receives a DCI indicating activation of CG1 
· At t1, UE receives another DCI indicating activation of CG1 again.
· At t2, UE reports confirmation MAC CE and indicates CG 1 is activated. Then, gNB still does not know the start point of CG1 resource exactly used by UE.
We agree that the issue for activation&re-activation case still exists, but the issue for activation&de-activation case can be resolved, if CG activation/deactivation status is used to describe CGi field. We agree that multiple DCIs reception for activation&re-activation is the case which can not be easily addressed if existing. But we also think a proper implementation can largely avoid this case. For example, e UE may use the available subsequent uplink grant to carry the feedback once it receives the related DCI and gNB will wait for this grant to check whether another DCI to reactivate is needed. We believe we can rely on gNB implementation to avoid such case. Thus, we think it is desired to describe CGi field by using CG activation/deactivation status.
Observation 4 [bookmark: _Toc31577031][bookmark: _Toc31577935][bookmark: _Toc31621519][bookmark: _Toc32008967][bookmark: _Toc32502590][bookmark: _Toc32502663][bookmark: _Toc31576828][bookmark: _Toc31576883][bookmark: _Toc32525925][bookmark: _Toc32526042]The case that gNB sends multiple DCIs to activate&reactivate one CG can not be easily addressed.
Observation 5 [bookmark: _Toc31576827][bookmark: _Toc31576884][bookmark: _Toc31577032][bookmark: _Toc31577936][bookmark: _Toc31621520][bookmark: _Toc32008968][bookmark: _Toc32502591][bookmark: _Toc32502664][bookmark: _Toc31576831][bookmark: _Toc32525926][bookmark: _Toc32526043]In activation&de-activation case, the ambiguity can be avoided by using CG activation/deactivation status to describe CGi field.
[bookmark: _Toc31577939][bookmark: _Toc31621523][bookmark: _Toc32008971][bookmark: _Toc32502593][bookmark: _Toc32502666][bookmark: _Toc32525928][bookmark: _Toc32526045]Define CGi field to indicate the activation/deactivation status of configured uplink grant.
[bookmark: _Toc528848624]Conclusion
Based on the discussion above, we made the following observations:
Observation 1	As captured in IIoT MAC running CR, the field description of CGi relies on PDCCH reception.
Observation 2	No restriction is specified on the delivery of multiple DCIs for the same CG activation/deactivation before one multiple entry configured grant confirmation MAC CE feedback.
Observation 3	The ambiguity on which PDCCH to be confirmed between UE and gNB will be caused if multiple DCIs associated to the same CG activation/deactivation are received before UE feedback.
Observation 4	The case that gNB sends multiple DCIs to activate&reactivate one CG can not be easily addressed.
Observation 5	In activation&de-activation case, the ambiguity can be avoided by using CG activation/deactivation status to describe CGi field.

And propose the following:
[bookmark: _GoBack]Proposal 1	RAN2 confirms to support the delivery of multiple DCIs associated to the same CG before UE feedback, and revisit the definition of CGi field.
Proposal 2	Define CGi field to indicate the activation/deactivation status of configured uplink grant.
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Text Proposal
6.1.3.X	Multiple Entry Configured Grant Confirmation MAC CE
<<< Start of Change >>>
The Multiple Entry Configured Grant Confirmation MAC CE is identified by a MAC subheader with LCID as specified in Table 6.2.1-2. It has a fixed size and consists of a TBD octets containing TBD CG-fields. The Multiple Entry Configured Grant Confirmation MAC CE is defined as follows (Figure 6.1.3.X-1).
· CGi: This field indicates whether PDCCH indicating activation or deactivation of configured uplink grant with ConfiguredGrantIndex i has been received. The CGi field is set to 1 to indicate that PDCCH indicating activation or deactivation of type 2 configured uplink grant with ConfiguredGrantIndex i has been received. The CGi field is set to 0 to indicate that PDCCH indicating activation or deactivation of type 2 configured uplink grant with ConfiguredGrantIndex i has not been received.This field indicates the activation/deactivation status of configured uplink grant with ConfiguredGrantIndex i. The CGi field is set to 1 to indicate that the configured uplink grant with ConfiguredGrantIndex i is activated. The CGi field is set to 0 to indicate that the configured grant with ConfiguredGrantIndex i is deactivated.


Figure 6.1.3.X-1: Multiple Entry Configured Grant Confirmation MAC CE
<<< End of Change >>>
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