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1. Introduction

In the last RAN2 meeting, it was agreed that we will not introduce any additional mechanism to align CG/SPS periodicity to TSC traffic pattern. Thus the solution for misalignment issue will rely on existing mechanisms, such as by adopting multiple active configurations, or by reconfiguration/reactivation. Besides, the introduction of CG/SPS periodicities of any multiples of one slot can also relieve the misalignment.
For SFN misalignment issue with periodicities which are non-divisor of 10240ms, the following agreement was achieved [1]:
	· In MAC specifications, correct formulas for CG occasion determination so that they consider N sequentially, as for SPS.


Such change is sufficient for CG type 2. But for CG type 1, two additional issues need to be resolved [2] in order to avoid different understanding about the specific locations of CG type 1 occasions between the gNB and the UE:
	- if the UE started incrementing N from 0, then in the worst case scenario it might need to wait the whole duration of hyper frame (~10 s) before starting first transmission. 

- if the RRC Configuration provided by the gNB is applied by the UE in a different hyper frame than sent by the gNB (i.e. in the next one, e.g. due to transmission delay, RLC AM etc.) then there will be misalignment between the CG occasions calculated by the gNB and those used by the UE.


Two proposals to resolve the issues have been listed in the offline discussion in the last RAN2 meeting, but the online discussion on these proposals was postponed. In this contribution, we analysed the above two issues, and suggest to agree the two listed proposals during the last RAN2 meeting.
2. Discussion

For the first issue, most companies preferred that UE shall identify the lowest N corresponding to the first available CG occasion. Then the CG occasions can be sequentially determined according to the first CG occasion with the periodicity. We agree to adopt such method to make UE use CG resources after RRC configuration/reconfiguration as soon as possible. One note can be added in the MAC spec to capture such intention without modifying the formula for the calculation of CG type 1 occasion.
Proposal 1: 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.
Proposal 2: Add a note in the MAC spec to capture the intention of proposal 1, without modifying the formula for the calculation of CG type 1 occasion.
To handle the second issue, the following three options have been proposed:

Option-1: By gNB implementation, e.g. by not sending RRC reconfiguration before the end of the hyper-frame.
Option-2: Introduce a timeReferenceSFN in RRC CG type 1 configuration.
Option-3: UE considers that CG type 1 is activated at the time that is closest to the point when the RRC (re)-configuration message is received.
There can be several concerns about option-1. One concern is that such option set a restriction for the time when the gNB can configure/reconfigure CG type 1 for a UE. Considering HARQ/ARQ retransmission of a RRC message that may be hundreds of milliseconds, it is difficult for the network to determine how far from hyper-frame boundary is far enough.
Option-2 is a more straightforward and safer approach. During the offline discussion of the last RAN2 meeting, this option is most preferred. By implementing option-2, a simple method is to add a note in the MAC spec to clarify when the MAC entity determines the first available CG occasion, the timeReferenceSFN should be taken into account, if configured. We don't need to modify the formula to determine the configured grant type 1 occasion. It should be noted that for reference time delivery, there is also a referenceSFN in the RRC unicast message, which assists the UE to determine the reference point of the delivered 5G time. We think it is better to introduce a timeReferenceSFN in the RRC CG type 1 configuration, which can be used to assist the UE to determine the positions of CG type 1 occasions.

Option-3 seems to be a risky solution. For example, when the gNB sends a RRC configuration message about CG type 1 during SFN=1022, while UE successfully receives and decodes such RRC message during SFN=2, the gNB and the UE may have different understanding about the specific positions of CG type 1 resources, if the periodicity is non-divisor of 10240 ms. 

Based on the above comparison, we propose to introduce timeReferenceSFN in RRC CG type 1 configuration to avoid ambiguity.
Proposal 3: Introduce timeReferenceSFN in RRC CG type 1 configuration.
Proposal 4: Add a note in the MAC spec to clarify when the MAC entity determines the first available CG type 1 occasion, the timeReferenceSFN should be taken into account, if configured.
3. Conclusion

In this paper, we discussed two remaining issues for CG type 1, and made the following proposals to avoid different understanding about CG type 1 occasions between the UE and the network:

Proposal 1: 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.
Proposal 2: Add a note in the MAC spec to capture the intention of proposal 1, without modifying the formula for the calculation of CG type 1 occasion. 
Proposal 3: Introduce timeReferenceSFN in RRC CG type 1 configuration.

Proposal 4: Add a note in the MAC spec to clarify when the MAC entity determines the first available CG type 1 occasion, the timeReferenceSFN should be taken into account, if configured.
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