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1. Introduction

In the IIoT rapporteur’s summary of IIoT agreements and open issues, the following issues related with CG and SPS are listed [1]:
	FFS whether there are other restrictions of how many SPS configurations are supported, e.g. per cell / per UE.
Editor’s Note: The step of determining the closest N needs to be added.
FFS whether signalling of maximum value of additional SPS periodicities and additional CG periodicities supported by a UE is required.
FFS whether to support allowing CG periodicities of multiple of 2/7 symbols as a separate capability with a cross-slot boundary capability as a pre-requisite.


In this paper, we will focus on these open issues, and share our views.
2. Discussion

For a configured grant, its activation/deactivation needs to be confirmed by a confirmation MAC CE. During the discussion about the number of supported configured grants, one main consideration is that the number of supported configured grants will affect the design of the new confirmation MAC CE, which includes a bitmap and each bit represents a configured type 2 configuration. Taking into account of flexibility and overhead, it was finally agreed that maximum 32 CG configurations per MAC entity can be configured for a UE in the last RAN2 #109-e meeting [2].
As for an SPS, its activation/deactivation also needs to be confirmed, however via physical positive acknowledgement signalling instead of confirmation MAC CE. From the perspective of confirmation, the number of SPS configurations supported by a UE seems have no significant impact on signalling overhead. From the perspective of UE’s capability though, we think it is still necessary to introduce a restriction about the total number of SPS configurations that can be supported by a UE.
Two specific approaches can be considered to implement such a restriction. One approach is to introduce a capability information for the UE to indicate the maximum number of supported SPS configurations. Whether the capability information is set per UE or per MAC entity needs more discussion. The other approach is to keep it consistent with the restriction introduced for CG, i.e. specify a maximum N SPS configurations per MAC entity can be configured for a UE in the specs. We think maximum 32 SPS configurations per MAC entity approach could be considered from UE capability perspective and such restriction can be simply captured in stage-2 specification without further stage-3 impacts. 
Based on the above considerations, we think it is preferable to specify that maximum 32 SPS configurations per MAC entity in stage-2 specification. As for the restriction of the number of SPS configurations in other levels, e.g. per cell or per UE level, we don’t see any necessities there. Thus, we propose to not introduce per cell or per UE level’s restriction.
Proposal 1: Introduce a restriction that maximum 32 SPS configurations per MAC entity can be configured for a UE.

Proposal 2: No need to introduce per cell or per UE level’s restriction of the maximum number of supported SPS configurations.
The second issue is about the determination of the first available CG occasion after receiving the configuration of a type-1 CG. The following agreement is achieved in the last RAN2 e-meeting:
	· For Type-1 CG, after receiving the configuration, UE should first identify the lowest N value corresponding to the nearest available CG occasion, then, N is incremented after each CG occasion starting from the N identified in the first step.


The specific step to determine the lowest N has not been clearly discussed so far, however we think such step seems more related to UE implementation. When a CG type-1 is configured for the UE, it is difficult to specify when the first CG resource is available. The transmission delay of the RRC configuration message could be varying if we consider the possible HARQ or ARQ retransmissions. Besides, after UE successfully receiving the RRC configuration message, the processing time of the message is unspecified as it is mostly up to UE implementation. Based on the above consideration, we doubt the viability of specifying such step to determine the first available CG occasion. Which specific CG occasion is the nearest available CG occasion for a UE is hard to determine and seems not critical as well. For the purpose of capturing our achieved agreement, we can add a note in the MAC spec to clarify that the “UE can determine the value of N for first available CG occasion, the step of determination is up to UE implementation”.
Proposal 3: Add a note to clarify that the UE can determine the value of N for the first available CG occasion, the step of determination is up to UE implementation.
The third open issue discussed is whether to support the signalling of maximum value of additional SPS/CG periodicities. One concern is that there may be challenges for testing/verification of all newly introduced CG/SPS periodicities in R16. We agree with some companies’ view that testing/verification is out of scope of RAN2. Besides, we don't really see any challenges yet. The introduction of periodicities of any integer slots is to fulfil the IIoT services requirements. In RRC spec, we have already set the maximum integer value for the supported periodicities for “any integer slots”. As it is difficult for the UE to predict which periodicities are really needed before IIoT services start, if a UE sets an additional limit on the maximum value of SPS/CG periodicities, it may restrict the benefits of the feature, . We propose to not support the signalling of maximum value of additional SPS periodicities and additional CG periodicities supported by a UE.
Proposal 4: Not to support the signalling of maximum value of additional SPS periodicities and additional CG periodicities supported by a UE.
As for the issue of allowing CG periodicities of multiple of 2/7 symbols, there is proposal to support this feature as a separate capability with the feature of cross-slot boundary capability as a pre-requisite. The cross-slot boundary feature is introduced by RAN1 to handle the mini-slot based repetition. Even though supporting CG periodicities of multiple of 2/7 symbols may result in the same consequences as that of supporting mini-slot based repetition, and it seems that the cross-slot boundary solution can also be applied here, it should be noted that such issue has not been discussed explicitly in either RAN1 or RAN2. We doubt this as suitable to support this feature and further introduce a cross-slot boundary capability without any formal input from RAN1 at this late stage. We prefer hence not to support CG periodicities of multiple of 2/7 symbols in this release.
Proposal 5: Not to support CG periodicities of multiple of 2/7 symbols in this release.
3. Conclusion

In this contribution, we have discussed some remaining open issues about the operations and features for CG and SPS. The following proposals are made:

Proposal 1: Introduce a restriction that maximum 32 SPS configurations per MAC entity can be configured for a UE.

Proposal 2: No need to introduce per cell or per UE level’s restriction of the maximum number of supported SPS configurations.

Proposal 3: Add a note to clarify that the UE can determine the value of N for the first available CG occasion, the step of determination is up to UE implementation.

Proposal 4: Not to support the signalling of maximum value of additional SPS periodicities and additional CG periodicities supported by a UE.
Proposal 5: Not to support CG periodicities of multiple of 2/7 symbols in this release. 
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