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Introduction
In RAN2#105bis, the following agreements on scheduling enhancements for TSC were achieved:
R2 assumes that the maximum number of active SPS configurations for a given BWP of a serving cell in the specification is 8 or 16 (FFS).
R2 assumes short SPS/CG periodicities and/or multiple SPS/CG configurations and/or combination thereof could be used to mitigate the periodicity misalignment between the TSN periodicity and CG/SPS periodicity. Other solutions not precluded, e.g. to address resource consumption. 
Will support “short” SPS periodicities, at least down to 0.5ms
Ask R1 on feasibility, and additionally the feasibility to go down to even lower values, e.g. 2 symb.  
R2 assumes that activation/deactivation is done by DCI. 
RAN1 should address activation/deactivation DCIs related with configured grant Type 2 and SPS in the case of multiple configurations
When multiple UL CG or DL SPS configurations is configured, an offset for each configuration is needed for the calculation of the HARQ process ID
That is to say, multiple CG/SPS should be supported in IIoT. Accordingly, one open issue is whether to reuse the mechanism of Rel-15 confirmation MAC CE in IIoT. Based on the achievement in RAN2#107bis, it is agreed to introduce a new confirmation MAC CE format in Rel-16, which reflects the confirmation of multiple configured grant configurations. FFS on the details of the new confirmation MAC CE. 
In this paper, we will further discuss the details of Rel-16 confirmation MAC CE design. 
[bookmark: _Ref178064866]Discussion
[bookmark: _Toc20908336][bookmark: _Toc20984746][bookmark: _Toc20984765]As we agreed in RAN2#107bis, a new MAC CE is to introduce to confirm the activation/deactivation of multiple CGs. Since the feedback of multiple configured grants are to be reflected in one confirmation MAC CE, it is clear that zero-bit payload is not sufficient. Thus, RAN2 needs to consider how to design Rel-16 confirmation MAC CE format.
Observation 1 [bookmark: _Toc23354254][bookmark: _Toc23365667][bookmark: _Toc24084486][bookmark: _Toc24108692][bookmark: _Toc24108717]One left issue for Rel-16 confirmation MAC CE is how to design the MAC CE format.
Take LTE LAA as a reference, AUL confirmation MAC CE is introduced to confirm multiple CG activation/deactivation in different cells at the same time. The multi-bit is designed for AUL confirmation MAC CE in which one bit is associated to one CG. From our perspective, the principle in LTE LAA can be reused to support feedback of multiple CG configurations in IIoT, i.e. design a new multi-bit MAC CE at least to confirm multiple CGs activation/release per BWP per serving cell. Considering the possibility of simultaneous activation/release of multiple CGs associated to different serving cells, serving cell bitmap is also required in the new MAC CE. Considering that there is only one active BWP in multiple configured BWPs, it is unnecessary to include BWP information in the new confirmation MAC CE.
Observation 2 [bookmark: _Toc16696144][bookmark: _Toc16524813][bookmark: _Toc16696145][bookmark: _Toc16755793][bookmark: _Toc20138129][bookmark: _Toc20138134][bookmark: _Toc20407666][bookmark: _Toc20908334][bookmark: _Toc20984744][bookmark: _Toc20984772][bookmark: _Toc23354187][bookmark: _Toc23354255][bookmark: _Toc23365668][bookmark: _Toc24084487][bookmark: _Toc24108693][bookmark: _Toc24108718]Take the method in LTE LAA as a reference, one multi-bit MAC CE can be designed to confirm the activation/deactivation of multiple CGs. In this MAC CE, one bit is associated to one CG belonged to one cell.
[bookmark: _Toc20908337][bookmark: _Toc20984747][bookmark: _Toc20984766][bookmark: _Toc23354190][bookmark: _Toc23365878][bookmark: _Toc24084489][bookmark: _Toc24084946][bookmark: _Toc24108695][bookmark: _Toc24108713]The new CG confirmation MAC CE includes the CG bitmap and serving cell bitmap.
In NR Rel-15, the maximum number of serving cell can be configured is 32. As described in stage-2 running CR, the maximum number of CG configurations in one BWP in one cell is 12. Thus, at least 48 byte-payload (12*32=384bits) are required in one confirmation MAC CE. This signalling overhead is quite high. Considering it is a rare case to confirm CGs status across all serving cells, the length of the confirmation MAC CE can be variable to decrease signalling overhead. In details, in the bitmap of serving cells, each bit represents each serving cell in one MAC entity. If value of this bit equals to 1, it means that the CG status in this serving cell is changed, otherwise the CG status in this serving cell is not changed. If the bit for one serving cell is set as 1, the CG bitmap for this serving cell can be added as payload, otherwise the CG bitmap of this serving cell will be omitted. In this way, the signalling overhead of the confirmation MAC CE might be alleviated.
[bookmark: _Toc20908338][bookmark: _Toc20984748][bookmark: _Toc20984767][bookmark: _Toc23354191][bookmark: _Toc23365879][bookmark: _Toc24084490][bookmark: _Toc24084947][bookmark: _Toc24108696][bookmark: _Toc24108714]If the bit for one serving cell is set as 1, the CG bitmap for this serving cell can be included, otherwise the CG bitmap of this serving cell will be omitted.
According to RAN1 agreement in RAN1#97 and #98, RAN1 has agreed to introduce state parameter to support joint-release for CG. In details, in the case, up to 2^M states are configurable and each of the state can be mapped to a single or multiple CG configurations. If one state is configured and indicated in a joint release DCI, it means that the CG(s) associated to this state is/are released. Otherwise, gNB releases one CG configuration at one time. To align with RAN1 agreement, it is necessary to define the association between each state and the CG configuration(s) in RRC message. This straightforward way is to indicate the association in ConfiguredGrantConfiglist. 
When UE receiving one DCI indicting joint-release, the feedback of one state can be implemented by UE transmitting the feedback of CG(s) associated to the indicated state in the confirmation MAC CE.
[bookmark: _Toc24084491][bookmark: _Toc24084948][bookmark: _Toc24108697][bookmark: _Toc24108715]The feedback of one state can be implemented in a way of feedback of CG(s) associated to the indicated state.
To differentiate the confirmation MAC CE designed in Rel-15 and Rel-16, it is better to introduce a new LCID for Rel-16 confirmation MAC CE transmission.
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Based on the discussion above, we made the following observations:
Observation 1	One left issue for Rel-16 confirmation MAC CE is how to design the MAC CE format.
Observation 2	Take the method in LTE LAA as a reference, one multi-bit MAC CE can be designed to confirm the activation/deactivation of multiple CGs. In this MAC CE, one bit is associated to one CG belonged to one cell.

And propose the following:
Proposal 1	The new CG confirmation MAC CE includes the CG bitmap and serving cell bitmap.
Proposal 2	If the bit for one serving cell is set as 1, the CG bitmap for this serving cell can be included, otherwise the CG bitmap of this serving cell will be omitted.
Proposal 3	The feedback of one state can be implemented in a way of feedback of CG(s) associated to the indicated state.
Proposal 4	Introduce a new LCID for Rel-16 confirmation MAC CE.

[bookmark: _In-sequence_SDU_delivery]References
[bookmark: _Ref524946288]RP-192324, Revised WID: Support of NR Industrial Internet of Things (IoT), Nokia, Nokia Shanghai Bell, RAN Plenary #85, Newport Beach, USA, Sep. 2019.
Drat_RAN2#105bis_Report_V1
Final_Minutes_report_RAN1#97_v100
Chairman's Notes RAN1#98 final
Draft_RAN2#107bis_report_v1
[bookmark: _Toc525420283][bookmark: _Toc525422312][bookmark: _Toc525422329][bookmark: _Toc525422893][bookmark: _Toc525422900]
