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[bookmark: _Toc517365966]Introduction
In RAN2-AdHoc1807, changes were in-principle agreed in [1] to fix the problem with respect to the unexpected delay to configure and activate configured grant Type 1. In the correction, the configured grant formula for configured grant Type 2 was also changed in order to align the formula between configured grant Type 1 and Type 2. This paper discusses whether such alignment is necessary or feasible.
[bookmark: _Ref178064866][bookmark: _Toc517365967]Discussion
In the following, the correction, and the reason behind from [1] are briefly introduced.  Then we investigate the feasibility to align the configured grant formula between configured grant Type 1 and Type 2. 
Reason for configured grant formula change
In [1], a problem upon configuration of configured uplink grant Type 1 was discussed. Configured grant Type 1 is configured via RRC signalling only. Within the RRC signalling, there is a time offset parameter in terms of SFN, which is used to indicate the time distance in relation to SFN 0 in a hyper-frame for a UE to determine the first transmission opportunity. Considering that there can be certain delay variation to convey the RRC signalling to a UE, e.g. due to HARQ transmission failure or delay of transport backhaul, if the time offset in terms SFN has been passed in the hyper-frame when the RRC signalling reaches the UE, the UE has to wait time offset occurrence in the next hyper-frame and determine the first transmission opportunity accordingly. In the worst case, there could be a delay of up to 10.24 sec before the UE can have the first available opportunity of configured grant Type 1 for uplink data transmission. 
However, for configured grant Type 2, the time offset parameter in terms of SFN is not used to determine the first transmission opportunity. The UE determines the first transmission opportunity of configured grant Type 2 according to the received activation command which is conveyed via PDCCH addressed to CS-RNTI.  This means that there is no problem of unexpected large delay to activate configured grant Type 2 compared to Type 1. 
[bookmark: _Toc521594334]There is no problem of unexpected large delay to configure/activate configured grant Type 2.

Discussion of formula change
In [1], the following change was proposed. 
“Section 5.8.2 Uplink
… …
After an uplink grant is configured for a configured grant Type 1, the MAC entity shall consider sequentially that the Nth uplink grant occurs recurs associated with the each symbol for which:
[(SFN × numberOfSlotsPerFrame × numberOfSymbolsPerSlot) + (slot number in the frame × numberOfSymbolsPerSlot) + symbol number in the slot] = 
(timeDomainOffset × numberOfSymbolsPerSlot + S + N × periodicity) modulo (1024 × numberOfSlotsPerFrame × numberOfSymbolsPerSlot), for all N>=0.
After an uplink grant is configured for a configured grant Type 2, the MAC entity shall consider sequentially that the Nth uplink grant occurs recurs associated with the each symbol for which:
[(SFN × numberOfSlotsPerFrame × numberOfSymbolsPerSlot) + (slot number in the frame × numberOfSymbolsPerSlot) + symbol number in the slot] = 
[(SFNstart time × numberOfSlotsPerFrame × numberOfSymbolsPerSlot + slotstart time × numberOfSymbolsPerSlot + symbolstart time) + N × periodicity] modulo (1024 × numberOfSlotsPerFrame × numberOfSymbolsPerSlot), for all N>=0.
… …”
According to the proposed change, a UE shall try all N values for a certain slot/symbol in order to determine certain slot/symbol is a transmission opportunity start or not. If an N value matches the condition defined for the formula for Type ½, then the N value can be used. For configured scheduling type 1, the total complexity depends on how many candidate N values to be tried upon each coming slot. In the worst case, the UE may have to try thousands of different N values upon a coming slot in order to determine if a transmission opportunity comes when small periodicity (e.g. periodicity = 1 slot) is configured. With the proposed changed for Type 2, a UE may need to try different candidate N values for each OFDM symbol instead of slot since the transmission opportunity can start at any appointed symbol index. This means that with the change the computation complexity increase for Type 2 can be even more than that for Type 1 because UE may need to check whether there is a transmission opportunity upon each symbol. 
[bookmark: _Toc521594335]The proposed change in [1] for configured grant formula of Type 2 largely increases the computation complexity of a UE in order to determine the N value.
In another aspect, there can be infinite number of candidate N values which fulfill the condition defined by the above formula. In theory; corresponding to each transmission opportunity, there can be at least one N value matching the formula in each hyper-frame, i.e., the minimum set of N values which fulfill the condition defined by the formula can be:
 {, wherein   
Depending on the periodicity and the time to activate configured grant Type 2, there can be other N values which also fulfill the condition defined by the configured grant formula. When there are multiple candidate N values corresponding to a transmission opportunity, there is ambiguity for the UE to determine which N value is selected for the transmission opportunity.
[bookmark: _Toc521594336]According to the proposed change in [1], there can be multiple N values which match the formula, which results in ambiguity to determine the N value for a transmission opportunity in both gNB and UE.
Yet we have not seen any benefit for the change of configured grant formula Type 2 other than configured grant formula alignment between Type 1 and Type 2.
[bookmark: _Toc521594337]No considerable benefit is observed to change the configured grant formula for Type 2 CS. 
Based on the above observations, we can conclude that the change for the configured grant formula of Type 2 is unnecessary, increases complexity and should be avoided.
[bookmark: _Toc521336847]For configured grant formula of Type 2, no correction is needed.
[bookmark: _Toc517365968]Conclusion
In section 2 we made the following observations:
Observation 1	There is no problem of unexpected large delay to configure/activate configured grant Type 2.
Observation 2	The proposed change in [1] for configured grant formula of Type 2 largely increases the computation complexity of a UE in order to determine the N value.
Observation 3	According to the proposed change in [1], there can be multiple N values which match the formula, which results in ambiguity to determine the N value for a transmission opportunity in both gNB and UE.
Observation 4	No considerable benefit is observed to change the configured grant formula for Type 2 CS.

Based on the discussion in section 2 we propose the following:
Proposal 1	For configured grant formula of Type 2, no correction is needed.
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