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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, which may introduce some open issues to be further discussed in RAN2. In this paper, we will discuss one open issue on confirmation MAC CE for multiple CGs activation/deactivation case. 
[bookmark: _Ref178064866]Discussion
The motivation of the confirmation MAC CE is to report whether the activation/deactivation command is successfully received by the UE. When received a PDCCH activation/deactivation command, UE MAC will trigger a confirmation MAC CE.
In R15, it depends on gNB implementation to distinguish which confirmation MAC CE associated to which PDCCH activation/deactivation command. The PDCCH activation/deactivation command will be sent one by one, i.e. a new PDCCH activation/deactivation command is sent upon reception of the confirmation MAC CE associated to the previous one. Hence, no payload is needed in the confirmation MAC CE, and zero-bit is sufficient. The rule can be simply extend to multiple CGs activation/deactivation case in IIoT, with the benefit of no normative modification. However, the drawbacks in the following are considerable:
· Significant latency to activate/deactivate multiple CG configurations, which may be intolerant to TSC traffic. The problem is much worse, if more than one TSC flows with the stringent latency requirement burst in the meanwhile but gNB only can transmit multiple activation/deactivation indications one by one.
· Less flexibility to the network. With this restriction, the network can indicate another DCI only when receiving a confirmation MAC CE for the previous one.
Considering the latency requirement of TSC traffic may not be fulfilled by reusing R15 confirmation report mechanism, current activation/deactivation confirmation mechanism in NR system should be enhanced. Accordingly, more information should be included in the payload of confirmation MAC CE. 
Observation 1 [bookmark: _Toc16524810][bookmark: _Toc16696141][bookmark: _Toc16755790][bookmark: _Toc20138126][bookmark: _Toc20138131][bookmark: _Toc20407663][bookmark: _Toc20908331][bookmark: _Toc20984741][bookmark: _Toc20984769]In R15, it depends on gNB implementation to distinguish which confirmation MAC CE associated to which PDCCH activation/deactivation command, i.e. a new PDCCH activation/deactivation command is sent upon reception of the confirmation MAC CE associated to the previous one.
Observation 2 [bookmark: _Toc16524811][bookmark: _Toc16696142][bookmark: _Toc16755791][bookmark: _Toc20138127][bookmark: _Toc20138132][bookmark: _Toc20407664][bookmark: _Toc20908332][bookmark: _Toc20984742][bookmark: _Toc20984770]The latency requirement of TSC traffic may not be fulfilled if R15 activation/deactivation confirmation mechanism reuses in R16 IIoT.
Observation 3 [bookmark: _Toc16524812][bookmark: _Toc16696143][bookmark: _Toc16755792][bookmark: _Toc20138128][bookmark: _Toc20138133][bookmark: _Toc20407665][bookmark: _Toc20908333][bookmark: _Toc20984743][bookmark: _Toc20984771]In R16, zero-bit payload for confirmation MAC CE is not sufficient.
[bookmark: _Toc16524815][bookmark: _Toc16696147][bookmark: _Toc16755795][bookmark: _Toc20138136][bookmark: _Toc20138146][bookmark: _Toc20407667][bookmark: _Toc20908335][bookmark: _Toc20984745][bookmark: _Toc20984764]Legacy activation/deactivation confirmation mechanism in NR should be enhanced in R16 IIoT.
[bookmark: _Toc16524816][bookmark: _Toc16696148][bookmark: _Toc16755796]According to RAN1 agreement in RAN1#96bis, it is agreed to support separate activation/deactivation for different configured grant Type 2 configurations for a given BWP of a serving cell. Based on the drawback of legacy confirmation mechanism listed above, the most straightforward way is to introduce a new confirmation MAC CE to include the activation/deactivation responses to multiple CGs.
[bookmark: _Toc20908336][bookmark: _Toc20984746][bookmark: _Toc20984765]RAN2 considers to introduce a new MAC CE to confirm the activation/deactivation of multiple CGs.
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. Accordingly, the latency of waiting for the subsequent PDCCH activation/deactivation commands can be alleviated. From our point of view, similar mechanism can be extend to IIoT, to address the drawback of using legacy confirmation mechanism. Considering only one BWP can be activated/used at one time even through multiple BWPs are configured, there is no need to include BWP information in the confirmation MAC CE.
Observation 4 [bookmark: _Toc16696144][bookmark: _Toc16524813][bookmark: _Toc16696145][bookmark: _Toc16755793][bookmark: _Toc20138129][bookmark: _Toc20138134][bookmark: _Toc20407666][bookmark: _Toc20908334][bookmark: _Toc20984744][bookmark: _Toc20984772]Take the method in LTE LAA as a reference, one new MAC CE can be designed to confirm the activation/deactivation for multiple CGs.
[bookmark: _Toc20908337][bookmark: _Toc20984747][bookmark: _Toc20984766]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]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 ConfiguredGrantConfig. When UE receiving one DCI indicting joint-release, UE can transmit the feedback of CG(s) associated to the indicated state by using the confirmation MAC CE proposed in proposal 3.
[bookmark: _Toc20138139][bookmark: _Toc20138149][bookmark: _Toc20407671][bookmark: _Toc20908339][bookmark: _Toc20984749][bookmark: _Toc20984768]The association between state (used in the joint release DCI) and the CG configuration(s) for type-2 CG needs to be configured in RRC.

[bookmark: _Toc528848624]Conclusion
Based on the discussion above, we made the following observations:
[bookmark: _GoBack]Observation 1	In R15, it depends on gNB implementation to distinguish which confirmation MAC CE associated to which PDCCH activation/deactivation command, i.e. a new PDCCH activation/deactivation command is sent upon reception of the confirmation MAC CE associated to the previous one.
Observation 2	The latency requirement of TSC traffic may not be fulfilled if R15 activation/deactivation confirmation mechanism reuses in R16 IIoT.
Observation 3	In R16, zero-bit payload for confirmation MAC CE is not sufficient.
Observation 4	Take the method in LTE LAA as a reference, one new MAC CE can be designed to confirm the activation/deactivation for multiple CGs.

And propose the following:
Proposal 1	Legacy activation/deactivation confirmation mechanism in NR should be enhanced in R16 IIoT.
Proposal 2	RAN2 considers to introduce a new MAC CE to confirm the activation/deactivation of multiple CGs.
Proposal 3	The new CG confirmation MAC CE includes the CG bitmap and serving cell bitmap.
Proposal 4	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 5	The association between state (used in the joint release DCI) and the CG configuration(s) for type-2 CG needs to be configured in RRC.
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