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1 Introduction

For configured grant Type 1 and 2, after the uplink grant is configured, the MAC entity determines the occasions for Nth configured grant sequentially based on RRC configured parameters. After checking with RAN1 agreements, we observe some mismatch of understanding the time unit of parameters, which causes mistakes in the relevant equations. This contribution intends to resolve the problems in calculating the configured grant.
2 Discussion 

2.1 timeDomainOffset and timeDomainAllocation
As specified in TS 38.321, for configured type 1, timeDomainOffset and periodicity are used to determine when the configured grant within a bundle occurs [1]. 
[(SFN × numberOfSlotsPerFrame × numberOfSymbolsPerSlot) + (slot number in the frame × numberOfSymbolsPerSlot) + symbol number in the slot] = 
(timeDomainOffset + N × periodicity) modulo (1024 × numberOfSlotsPerFrame × numberOfSymbolsPerSlot)
Regarding timeDomainOffset, RAN1 has discussed some relevant RRC parameters and agreed as follows  [2], 
· For configured grant Type 1, following RRC parameters are updated as following:

· timeDomainOffset: INTEGER (0 … 5119)
· Note: Indicating the offset in unit of a slot for a given numerology and a given periodicity
Therefore, timeDomainOffset is in unit of slot, which is used to indicate the timing offset of configured resource to SNF = 0. In orde to derive the exact symbol location for configured grant, TS 38.214 specifies timeDomainAllocation also configured by RRC, which is used to determine the start symbol within a given slot for PUSCH transmission [3].

-
The row index of an RRC configured table pusch-symbolAllocation is determined by the higher layer parameter timeDomainAllocation, indicating a combination of start symbol and length and PUSCH mapping type;

Consequenlty, the MAC entity is able to determine the exact location in symbol of configured grant based on timeDomainOffset and timeDomainAllocation.

Proposal 1: timeDomainOffset and timeDomainAllocation joint determine the exact time domain allocation of a configured grant Type 1, which are in unit of slot and symbol, respectively.
2.2 Mixed Unit of Periodicity
According to TS 38.331, the periodicity for configured grant is configured in a mixed unit of symbol and ms as follows [4], 
periodicity


ENUMERATED {sym2, sym7, ms0dot125, ms0dot25, ms0dot5, ms1, ms2, ms5, ms10, ms20, 










ms32, ms40, ms64, ms80, ms128, ms160, ms320, ms640},

However, as illustrated by the equation to determine the configured grant in MAC, the configured grant is expected to be calculated on basis of symbol. Therefore, the value of periodicity to be used in the MAC spec should be in unit of symbol, that is, there is mismatch between RRC configured value and value used in calculation in MAC. Actually, TS 38.214 has captured a table to translate the RRC configured periodicity into symbols as follows [3],
Table 6.1.2.3-1: Allowed periodicities P for uplink transmission without grant 
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	CP
	Possible values of periodicities P [symbols]

	0
	Normal
	2, 7, n*14, where n={1, 2, 5, 10, 20, 32, 40, 64, 80, 128, 160, 320, 640}

	1
	Normal
	2, 7, n*14, where n={1, 2, 4, 10, 20, 40, 64, 80, 128, 160, 256, 320, 640, 1280}

	2
	Normal
	2, 7, n*14, where n={1, 2, 4, 8, 20, 40, 80, 128, 160, 256, 320, 512, 640, 1280, 2560}

	2
	Extended
	2, 6, n*12, where n={1, 2, 4, 8, 20, 40, 80, 128, 160, 256, 320, 512, 640, 1280, 2560}

	3
	Normal
	2, 7, n*14, where n={1, 2, 4, 8, 16, 40, 80, 160, 256, 320, 512, 640, 1024, 1280, 2560, 5120}


Therefore, the simplest way to address the mismatch would be MAC spec refers to the table in TS 38.214 to derive the value in unit of symbols.

Proposal 2: The value of periodicity to be used for determination of configured grant should be in unit of symbol, which can be realized by referring to TS 38.214.
3 Conclusion

In this contribution, we identify some misalignments of calculation of configured grant and provide the following proposals to resolve the problem.
Proposal 1: timeDomainOffset and timeDomainAllocation joint determine the exact time domain allocation of a configured grant Type 1, which are in unit of slot and symbol, respectively.

Proposal 2: The value of periodicity to be used for determination of configured grant should be in unit of symbol, which can be realized by referring to TS 38.214.
In addition, a TP to correct the equations in subcaluse of 5.8.2 is provided in annex.
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5.8.2
Uplink

There are two types of transmission without dynamic grant:

-
configured grant Type 1 where an uplink grant is provided by RRC, and stored as configured uplink grant;

-
configured grant Type 2 where an uplink grant is provided by PDCCH, and stored or cleared as configured uplink grant based on L1 signalling indicating configured grant activation or deactivation.

Type 1 and Type 2 are configured by RRC per Serving Cell and per BWP. Multiple configurations can be active simultaneously only on different Serving Cells. For Type 2, activation and deactivation are independent among the Serving Cells. For the same Serving Cell, the MAC entity is configured with either Type 1 or Type 2.
RRC configures the following parameters when the configured grant Type 1 is configured:
-
cs-RNTI: CS-RNTI for retransmission;

-
periodicity: periodicity of the configured grant Type 1 and value is in unit of symbol according to subclause 6.1.2.3 [7];
-
timeDomainOffset: Offset of a resource with respect to SFN=0 in time domain;
-
timeDomainAllocation: Allocation of configured grant in time domain;
-
nrOfConfGrant-Processes: the number of HARQ processes.
RRC configures the following parameters when the configured grant Type 2 is configured:

-
cs-RNTI: CS-RNTI for both activation, deactivation, and retransmission;

-
periodicity: periodicity of the configured grant Type 2 and value is in unit of symbol according to subclause 6.1.2.3 [7];
-
numberOfConfGrant-Processes: the number of HARQ processes.

Upon configuration of a configured grant Type 1 for a Serving Cell by upper layers, the MAC entity shall:
1>
store the uplink grant provided by upper layers as a configured uplink grant for the indicated Serving ell; 

1>
initialise (if not active) or re-initialise (if already active) the configured uplink grant to start in the symbol according to timeDomainOffset and timeDomainAllocation,and to reoccur with periodicity.

After an uplink grant is configured for a configured grant Type 1, the MAC entity shall consider sequentially that the Nth uplink grant occurs associated with the symbol for which:
[(SFN × numberOfSlotsPerFrame × numberOfSymbolsPerSlot) + (slot number in the frame × numberOfSymbolsPerSlot) + symbol number in the slot] = 
(timeDomainOffset × numberOfSymbolsPerSlot + timeDomainAllocation + N × periodicity) modulo (1024 × numberOfSlotsPerFrame × numberOfSymbolsPerSlot)
After an uplink grant is configured for a configured grant Type 2, the MAC entity shall consider sequentially that the Nth uplink grant occurs associated with the 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)
where SFNstart time, slotstart time, and symbolstart time are the SFN, slot, and symbol, respectively, of the first transmission of PUSCH where the configured uplink grant was (re-)initialised.
When a configured grant is released by upper layers, all the corresponding configurations shall be released and all corresponding uplink grants shall be cleared immediately.
The MAC entity shall:

1>
if the configured grant confirmation has been triggered and not cancelled; and

1>
if the MAC entity has UL resources allocated for new transmission:
2>
instruct the Multiplexing and Assembly procedure to generate an Configured Grant Confirmation MAC CE as defined in subclause 6.1.3.7;

2>
cancel the triggered configured grant confirmation.
For a configured grant Type 2, the MAC entity shall clear the configured uplink grant immediately after first transmission of Configured Grant Confirmation MAC CE triggered by the configured grant deactivation.
Retransmissions except for repetition of configured grants use uplink grants addressed to CS-RNTI.
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