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1. Introduction
Based on current specification and agreements, following remaining issues related to enhanced configured grant for Rel. 16 URLLC are discussed in this contribution:
· Parameter exceptions for Configured Grant (CG) Type 2 activated by DCI format 0_2 in subclause 6.1 of TS 38.214 [1]; 
· The allowed initial transmission occasion(s) for CG when the values for repetition factor are extended in subclause 6.1.2.3.1 of TS 38.214 [1].
2. Discussions and corrections
2.1. Parameter exceptions for Configured Grant (CG) Type 2 activated by DCI format 0_2
For CG Type 2 activated by a DCI format, in general, the parameters used to construct the transmission use the ones configured for CG with some exceptions defined as following: 
	[bookmark: _Toc11352138][bookmark: _Toc20318028][bookmark: _Hlk32309023]6.1	UE procedure for transmitting the physical uplink shared channel
[…]
For the PUSCH transmission corresponding to a Type 1 configured grant or a Type 2 configured grant activated by DCI format 0_0 or 0_1, the parameters applied for the transmission are provided by configuredGrantConfig except for dataScramblingIdentityPUSCH, txConfig, codebookSubset, maxRank, scaling of UCI-OnPUSCH, which are provided by pusch-Config. For the PUSCH transmission corresponding to a Type 2 configured grant activated by DCI format 0_2, the parameters applied for the transmission are provided by configuredGrantConfig except for dataScramblingIdentityPUSCH, txConfig, codebookSubset-ForDCIFormat0_2, maxRank-ForDCIFormat0_2, scaling of UCI-OnPUSCH provided by pusch-Config [as well as DCI format 0_2 specific handling with respect resource allocation of subclause 6.1.2.2, TBA]. If the UE is provided with transformPrecoder in configuredGrantConfig, the UE applies the higher layer parameter tp-pi2BPSK, if provided in pusch-Config, according to the procedure described in Subclause 6.1.4 for the PUSCH transmission corresponding to a configured grant.
[…]



For Rel.16 URLLC, some parameters defined are associated with the DCI format 0_2. We agree with the editor’s views that resource allocation related parameters associated with DCI format 0_2 should be the exceptions for above CG Type 2 transmission. After checking, following parameters should be added in above highlighted part:  
· frequencyHopping-ForDCIFormat0_2;
· resourceAllocation-ForDCIFormat0_2;
· numberofrepetitions in PUSCH-TimeDomainResourceAllocationList-ForDCIformat0_2
Therefore, following TP is proposed.
[bookmark: _Hlk513799701]Proposal 1:
· Adopt following TP in TS 38.214 subclause 6.1
 
	6.1	UE procedure for transmitting the physical uplink shared channel
[…]
For the PUSCH transmission corresponding to a Type 1 configured grant or a Type 2 configured grant activated by DCI format 0_0 or 0_1, the parameters applied for the transmission are provided by configuredGrantConfig except for dataScramblingIdentityPUSCH, txConfig, codebookSubset, maxRank, scaling of UCI-OnPUSCH, which are provided by pusch-Config. For the PUSCH transmission corresponding to a Type 2 configured grant activated by DCI format 0_2, the parameters applied for the transmission are provided by configuredGrantConfig except for dataScramblingIdentityPUSCH, txConfig, codebookSubset-ForDCIFormat0_2, maxRank-ForDCIFormat0_2, scaling of UCI-OnPUSCH, frequencyHopping-ForDCIFormat0_2, resourceAllocation-ForDCIFormat0_2 and numberofrepetitions in PUSCH-TimeDomainResourceAllocationList-ForDCIformat0_2 as described in subclause 6.1.2 are provided by pusch-Config [as well as DCI format 0_2 specific handling with respect resource allocation of subclause 6.1.2.2, TBA]. If the UE is provided with transformPrecoder in configuredGrantConfig, the UE applies the higher layer parameter tp-pi2BPSK, if provided in pusch-Config, according to the procedure described in Subclause 6.1.4 for the PUSCH transmission corresponding to a configured grant.
[…]



2.2. Allowed initial transmission occasion(s) for CG with the extended repetition factor values 
Following was agreed in RAN1 #99 meeting [2]:
	Agreements:
· For PUSCH repetition type A and type B, the number of bits to indicate numberofrepetitions is 3,  
· {1, 2, [3], 4, [6], 7, [8], 12, 16} are supported.
· FFS whether to have a limit on the number of nominal repetitions in a slot



With the newly introduced repetition factor values, at least for repetition factor 3, 7, 12, 16, it is not clear whether any enhancements/modifications are necessary for the allowed initial transmission occasion(s) for a CG as defined in Rel.15 38.214 section 6.1.2.3.1 as below: 
	6.1.2.3.1	Transport Block repetition for uplink transmissions with a configured grant
The higher layer configured parameters repK and repK-RV define the K repetitions to be applied to the transmitted transport block, and the redundancy version pattern to be applied to the repetitions. If the parameter repK-RV is not provided in the configuredGrantConfig, the redundancy version for uplink transmissions with a configured grant shall be set to 0. Otherwise, for the nth transmission occasion among K repetitions, n=1, 2, …, K, it is associated with (mod(n-1,4)+1)th value in the configured RV sequence. The initial transmission of a transport block may start at 
· the first transmission occasion of the K repetitions if the configured RV sequence is {0,2,3,1},
· any of the transmission occasions of the K repetitions that are associated with RV=0 if the configured RV sequence is {0,3,0,3},
· any of the transmission occasions of the K repetitions if the configured RV sequence is {0,0,0,0}, except the last transmission occasion when K=8.
[…]



In the above, by using the repetition factor K and the RV sequence, NW has the flexibility to decide between the “fixed starting position” and “flexible starting position”. For flexible starting position, one reason to support it is to realize fast switching from the CG transmission to the grant-based re-transmission, based on the UL transmission detection. However, there is also concern about the gNB miss detection of one-shot CG transmission especially when the CG is configured with large number of repetitions i.e., K=8 to ensure the reliability. In the end, based on the evaluation result Figure 3 in [3] that the UL miss detection probability difference of 1/100 corresponds to SNR difference of around 6dB. This implies that for a given target BLER setting with K repetitions, by K/4 repetitions, the UL detection can be ensured at the gNB side under the simulation conditions assumed in [2], four users with random packet arrivals share the total 6 RBs.
In Rel.16, more evaluations are conducted to check the CG miss detection probability. It is observed in [4] that if a configured grant PUSCH resource is not shared by multiple UEs, 8 sources (R1-1900075, R1-1902007, R1-1900132, R1-1902396, R1-1900498, R1-1903009, R1-1900974, R1-1903502) show that if the reliability requirement is to be met by a single transmission, PUSCH miss detection probability is lower than the PUSCH target BLER under the respective evaluation assumptions (e.g. MCS levels, etc.). Therefore, we think for the newly introduced repetition factors larger than 8, it is not necessary to restrict the initial transmission occasion(s) for CG with RV sequence of {0,0,0,0}. Therefore, following TP is proposed.
Proposal 2:
· Adopt following TP in TS 38.214 subclause 6.1.2.3.1.
	6.1.2.3.1	Transport Block repetition for uplink transmissions of PUSCH repetition Type A with a configured grant
The procedures described in this Subclause apply to PUSCH transmissions of PUSCH repetition Type A with a Type 1 or Type 2 configured grant. 
The higher layer parameter repK-RV defines the redundancy version pattern to be applied to the repetitions. If the parameter repK-RV is not provided in the configuredGrantConfig, the redundancy version for uplink transmissions with a configured grant shall be set to 0. Otherwise, for the nth transmission occasion among K repetitions, n=1, 2, …, K, it is associated with (mod(n-1,4)+1)th value in the configured RV sequence. If a configured grant configuration is configured with Configuredgrantconfig-StartingfromRV0 set to ‘off’, the initial transmission of a transport block may only start at the first transmission occasion of the K repetitions. Otherwise, the initial transmission of a transport block may start at 
-	the first transmission occasion of the K repetitions if the configured RV sequence is {0,2,3,1},
-	any of the transmission occasions of the K repetitions that are associated with RV=0 if the configured RV sequence is {0,3,0,3},
-	any of the transmission occasions of the K repetitions if the configured RV sequence is {0,0,0,0}, except the last transmission occasion when K≥=8. 



3. Conclusion
In this contribution, we discuss the remaining issues for enhanced configured grant for Rel. 16 URLLC. Following are the summary:
Proposal 1:
· Adopt following TP in TS 38.214 subclause 6.1
 
	6.1	UE procedure for transmitting the physical uplink shared channel
[…]
For the PUSCH transmission corresponding to a Type 1 configured grant or a Type 2 configured grant activated by DCI format 0_0 or 0_1, the parameters applied for the transmission are provided by configuredGrantConfig except for dataScramblingIdentityPUSCH, txConfig, codebookSubset, maxRank, scaling of UCI-OnPUSCH, which are provided by pusch-Config. For the PUSCH transmission corresponding to a Type 2 configured grant activated by DCI format 0_2, the parameters applied for the transmission are provided by configuredGrantConfig except for dataScramblingIdentityPUSCH, txConfig, codebookSubset-ForDCIFormat0_2, maxRank-ForDCIFormat0_2, scaling of UCI-OnPUSCH, frequencyHopping-ForDCIFormat0_2, resourceAllocation-ForDCIFormat0_2 and numberofrepetitions in PUSCH-TimeDomainResourceAllocationList-ForDCIformat0_2 as described in subclause 6.1.2 are provided by pusch-Config [as well as DCI format 0_2 specific handling with respect resource allocation of subclause 6.1.2.2, TBA]. If the UE is provided with transformPrecoder in configuredGrantConfig, the UE applies the higher layer parameter tp-pi2BPSK, if provided in pusch-Config, according to the procedure described in Subclause 6.1.4 for the PUSCH transmission corresponding to a configured grant.
[…]



Proposal 2:
· Adopt following TP in TS 38.214 subclause 6.1.2.3.1.
	6.1.2.3.1	Transport Block repetition for uplink transmissions of PUSCH repetition Type A with a configured grant
The procedures described in this Subclause apply to PUSCH transmissions of PUSCH repetition Type A with a Type 1 or Type 2 configured grant. 
The higher layer parameter repK-RV defines the redundancy version pattern to be applied to the repetitions. If the parameter repK-RV is not provided in the configuredGrantConfig, the redundancy version for uplink transmissions with a configured grant shall be set to 0. Otherwise, for the nth transmission occasion among K repetitions, n=1, 2, …, K, it is associated with (mod(n-1,4)+1)th value in the configured RV sequence. If a configured grant configuration is configured with Configuredgrantconfig-StartingfromRV0 set to ‘off’, the initial transmission of a transport block may only start at the first transmission occasion of the K repetitions. Otherwise, the initial transmission of a transport block may start at 
-	the first transmission occasion of the K repetitions if the configured RV sequence is {0,2,3,1},
-	any of the transmission occasions of the K repetitions that are associated with RV=0 if the configured RV sequence is {0,3,0,3},
-	any of the transmission occasions of the K repetitions if the configured RV sequence is {0,0,0,0}, except the last transmission occasion when K≥=8. 
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