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[bookmark: _Ref528762725]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN2#107bis meeting, there was great progress on multiple SPS/CG configurations and numerous agreements were made. In this document, we mainly analyze the issues related to the design of confirmation MAC CE, including the MAC CE content and how to number the CG index for SPS/CG configurations. Finally, our proposals are given.
Discussion
1.1. Multiple SPSs/CGs configurations indexing
Indexing across BWP and serving cells
[bookmark: OLE_LINK80][bookmark: OLE_LINK81]According to RAN1 agreements, the maximum number of CG configurations for a given BWP of a serving cell is 12, and the maximum number of SPS configurations for a given BWP of a serving cell is 8. Hence, regarding the multiple SPS/CGs configurations, another issue which needs to be discussed is how to assign the SPS/CG configuration index across BWPs and serving cells of a UE. 
SPS/CG indexing across serving cells
Having a unique SPS/CG index at UE level in CA configuration would require further discussion on how to define the maximum number of SPS/CG configurations supported by one UE. Moreover, it must be noted that multiple active SPS/CGs across cells is already supported in Rel-15, where each SPS/CG is implicitly identified, e.g. during L1 activation/de-activation, by the cell where the SPS/CG allocation takes place. Thus, there was no need to use any explicit indexing. We think the same rule can be used in Rel-16.
[bookmark: _Toc21029971][bookmark: _Toc24042017]Proposal 1: Unique SPS/CG index at UE level is not supported and different serving cells can share the same SPS/CG index.
SPS/CG indexing across BWPs of a serving cell
There are two possible options:
· Option 1: Joint indexing across BWPs. 
It means the SPS/CG configuration index is assigned at serving cell level, and the SPS/CG configuration index is unique in one serving cell.
· Option 2: Separate indexing.
It means the SPS/CG configuration index is assigned based on each BWP, and the BWPs of a serving cell can share the same SPS/CG configuration index.
For option 1, we fail to identify any clear benefit. For option 2, the current agreements on the maximum number of SPS/CG configurations are enough to also determine a maximum at UE level. Moreover, in Rel-15 [1], the SPS/CG is configured based on each BWP of each serving cell. Hence, if multiple SPS/CG configurations are introduced, the most direct way is to introduce separate SPS/CG configuration indexing for each BWP as indicated in option 2. At any time the CG index should refer to the associated CG in the active BWP.
[bookmark: _Ref7191953]Hence, Option 2 is more attractive from the perspectives of specification effort.
[bookmark: _Toc21029972][bookmark: _Toc24042018]Proposal 2: SPS/CG configuration index is assigned based on each BWP and different BWPs can share the same SPS/CG configuration index.
Indexing of CG type 1 and 2
In RAN2#107bis meeting, it has been agreed that index will be introduced for multiple CG configurations and both CG type 1 and type 2 can be simultaneous active in one BWP [3].
	Support simultaneous Type 1 & 2 CG configurations in a BWP.


Typically, for CG type 1, the CG configuration index can be used for: 
· LCP restriction;
And for CG type 2, the CG configuration index for can be used for: 
· DCI indicating CG type 2 activation/release;
· LCP restriction;
· Confirmation MAC CE design;
It can be seen that LCP procedure involves CG index of both CG type 1 and type 2. If CG type 1 and type 2 are commonly numbered, the UE will take CG configuration index into account. Otherwise, the UE will consider the CG types, i.e. type 1 or type 2 as well as CG configuration index during LCP. For simplicity, it is more attractive to use share the index between CG type 1 and type 2.
[bookmark: _Toc24042019]Proposal 3: Use common indexing for both CG type 1 and type2.
 Confirmation MAC CE content
In the previous meeting, various options on what is included in the confirmation MAC CE were proposed. There are mainly 4 types of information including:
· BWP ID.
· Serving cell ID;
· CG configuration index;
· State Index;
BWP ID
Since in Rel-16, the feature of multiple active BWPs is not supported, the confirmation MAC CE should obviously address the CGs in the active BWP and the BWP index is not necessary to be included in the CG confirmation MAC CE.
[bookmark: _Toc24042020]Proposal 4: BWP ID is not included in the CG confirmation MAC CE.
Serving cell index
Some companies prefer to include serving cell ID to the confirmation MAC CE to decrease the overhead for uplink transmission. It is beneficial if CG configurations across multiple serving cells are activated/released time closely. And one MAC CE will be enough. Especially for the case that the periodicities of multiple CG configurations spans from several symbols to tens of milliseconds, the confirmation MAC CE of different serving cells can be assembled in one MAC PDU and sent on the serving cell with smaller CG periodicities. It will greatly alleviate the latency of the latter confirmation MAC CEs and greatly decrease the MAC CE overhead. On the other hand, this also relieves the legacy restriction that the confirmation MAC CE can only be sent on the cell of the CG configuration.
Based on the analysis above, we propose that:
[bookmark: _Toc24042021]Proposal 5: Serving cell ID is included in CG confirmation MAC CE.
CG configuration index
In last RAN2 meeting, it was agreed that [3]:
	Introduce SPS/CG index to identify each SPS/CG among multiple SPS/CG configurations, i.e., as in Rel-15 LTE.
Introduce a new confirmation MAC CE format in Rel-16, which reflects the confirmation of multiple configured grant configurations 


It can be seen that CG index will be used to identify CG configuration. One typical scenario is when multiple CG configurations are jointly released by DCI, the MAC entity can send one single MAC CE to confirm that the deactivation command has been received. This is more efficient and with low overhead.
[bookmark: _Toc24042022]Proposal 6: CG configuration ID is included in the CG confirmation MAC CE.
State index
RAN1 agreed that jointly release of CG type 2 will be supported for multiple CG configurations where RRC will configure the state to facilitate the DCI format for deactivation of CG type 2. If the proposal 6 is agreed, it is not necessary to carry the state information to the network. This is because the network can figure out which CG has been released successfully.
[bookmark: _Toc24042023]Proposal 7: State index is not included in the CG confirmation MAC CE.
Conclusion
This contribution discusses the issues related to the design of confirmation MAC CE and how to number the CG index for CG type 1 and type 2. The resulting observation and proposals are as follows.
Proposal 1: Unique SPS/CG index at UE level is not supported and different serving cells can share the same SPS/CG index.
Proposal 2: SPS/CG configuration index is assigned based on each BWP and different BWPs can share the same SPS/CG configuration index.
Proposal 3: Use common indexing for both CG type 1 and type2.
Proposal 4: BWP ID is not included in the CG confirmation MAC CE.
Proposal 5: Serving cell ID is included in CG confirmation MAC CE.
Proposal 6: CG configuration ID is included in the CG confirmation MAC CE.
Proposal 7: State index is not included in the CG confirmation MAC CE.
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