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1 Introduction

In RAN2#107bis, RAN2 made a number of agreements on scheduling enhancements as follows:

·  R2 assumes to support 8 as the maximum number of simultaneously activated SPS configurations per BWP per serving cell.
· Introduce SPS/CG index to identify each SPS/CG among multiple SPS/CG configurations, i.e., as in Rel-15 LTE.
· The association between “state” (used in the joint release DCI) and the CG configuration(s) for type-2 CG is configured via RRC message.
· Each CG configuration is always configured independently, as in Rel-15 LTE. 
· The association between “state” (used in the joint release DCI) and the SPS configuration(s) is configured via RRC message, if RAN1 working assumption for joint release for multiple SPS configuration is confirmed.
· Each SPS configuration is always configured independently, as in Rel-15 LTE. 
· Support simultaneous Type 1 & 2 CG configurations in a BWP.
· CG periodicities of any integer-multiple of one slot (FFS if we go even lower, e.g. 2 symb, 7 symb) below a maximum value should be supported. FFS on the maximum value of integer N. 

· SPS periodicities of any integer-multiple of one slot below a maximum value should be supported in Rel-16. FFS on the maximum value of integer N.
· R2 assumes that HARQ offset parameter is explicitly configured by the network for each CG/SPS configuration.
· For CG, HARQ Process ID = [floor(CURRENT_symbol/periodicity)] modulo nrofHARQ-Processes + harq-procID-offset.
· FFS (for checking) if For SPS, HARQ Process ID = [floor(CURRENT_slot/periodicity)] modulo nrofHARQ-Processes + harq-ProcID-offset, Where CURRENT_slot = [(SFN × numberOfSlotsPerFrame) + slot number in the frame].
· Introduce a new confirmation MAC CE format in Rel-16, which reflects the confirmation of multiple configured grant configurations 
This contribution discusses remaining open issues on multiple CG/SPS configurations. 
2 Discussion
2.1 Periodicity of SPS/CG

An FFS point is HARQ process ID for SPS. In the last RAN2 meeting, it remains FFS because some companies need a final check. Since slot-level periodicity was agreed in RAN1, we do not see any enhancement of the formula. Thus, it is requested to confirm.
Proposal 1. Confirm the formula for HARQ process ID determination of SPS: 
HARQ Process ID = [floor(CURRENT_slot/periodicity)] modulo nrofHARQ-Processes + harq-ProcID-offset, Where CURRENT_slot = [(SFN × numberOfSlotsPerFrame) + slot number in the frame].
In Rel-15, symbol-level CG periodicities with 2, 6 (for ECP), 7 symbols are supported. Theoretically it would be nice to have further flexibility on configuration of periodicity. However, other symbol periodicity and multiple of N symbols would give resource allocation across the slot boundary which should be discussed first in RAN1. 
Another problem is resource waste. A short periodicity can be configured for overprovisioning to avoid additional latency. In our view, it seems better to focus on the other scheduling enhancements, rather than potential issues of the symbol level periodicity. 

Proposal 2. Additional symbol-level periodicity lower than 1 slot is not supported. 
2.2 LCP Restriction
In the running RRC CR [1], configuredGrantConfigIndex is unique for all CG types within BWP. Still there are some issues to decision. 

In Rel-15, there is no type 2 CG specific LCP restriction whereas configuredGrantType1Allowed is used to ban the access to type 1 CG. In our view, type 2 CG can be also used for URLLC/IIOT service whose traffic pattern would have silent period. Thus it would be nice to apply the restriction to type 2 CG as well. It seems that no potential technical issue is foreseen.

Proposal 3. allowedCG-List can include Type 2 CG.
The running CR assumes that the absence of allowedCG-List allows to use any of configured grant. Then it will not be possible to configure no allowed CG for a logical channel. Considering a scenario that a specific URLLC/IIOT traffic flow is served exclusively by a type 2 CG, we think a configuration with no allowed CG is useful.
Proposal 4. No allowed CG for a logical channel can be configured to prohibit using any CGs. 

2.3 ConfiguredGrantConfigIndex and Number of CGs
Since configuredGrantConfigIndex is unique within a BWP, it is an FFS point how to uniquely address the configured grant configurations. This issue can be simply resolved by uniqueness within a MAC entity. Also, BWP-specific configuredGrantConfigIndex would need cell-specific or BWP-specific operation on the format, transmission or cancellation of CG confirmation. For instance, we may have to include Cell ID of 5-bit which increases the confirmation MAC CE size unnecessarily. 
Proposal 5. configuredGrantConfigIndex is unique within the MAC entity.
RAN1 and RAN2 made agreements on the maximum number of active CG/SPS configurations per BWP. The maximum number per MAC entity or per UE needs to be discussed. We could postpone it to the capability discussion. However, at least number of type 2 CGs per MAC entity needs to be discussed, since it may be related with the confirmation MAC CE format. In our view, maximum 32 type 2 CGs seem to be enough, considering the service scenario of URLLC/IIOT. 
Proposal 6. Max 32 active type 2 CG configurations per UE are supported. 
3 Conclusion

Based on the above, RAN2 is requested to discuss and capture the following proposals:
Proposal 1. Confirm the formula for HARQ process ID determination of SPS: 
HARQ Process ID = [floor(CURRENT_slot/periodicity)] modulo nrofHARQ-Processes + harq-ProcID-offset, Where CURRENT_slot = [(SFN × numberOfSlotsPerFrame) + slot number in the frame].
Proposal 2. Additional symbol-level periodicity lower than 1 slot is not supported. 
Proposal 3. allowedCG-List can include Type 2 CG.
Proposal 4. No allowed CG for a logical channel can be configured to prohibit using any CGs. 

Proposal 5. configuredGrantConfigIndex is unique within the MAC entity.
Proposal 6. Max 32 active type 2 CG configurations per UE are supported. 
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