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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In the Rel-16 NR standard, essential functions to support PUSCH repetition type B as well as multiple active configurations for configured grant PUSCH transmission have been specified. UE behaviors on some related procedures need to be further clarified. 
[bookmark: OLE_LINK5][bookmark: _Ref129681832]In this contribution, we further discuss miscellaneous corrections with text proposals on configured grant PUSCH transmissions. The issues as well as the consequences if the issues are not fixed are summarized in Table 1. 
[bookmark: _Ref32226118]Table 1 – Remaining issues for PUSCH transmission with a  configured grant
	Index
	Issue description
	Consequence if not fixed
	Impacted RAN1 spec

	1
	How to determine the codebook subsets as well as the max rank for Type 1 configured grant is not captured in the spec.
	The procedure for PUSCH transmission with a Type 1 configured grant is not complete.
	Clause 6.1.1.1 in TS 38.214 v16.1.0

	2
	How to determine the DMRS configuration for Type 2 configured grant when activated by DCI format 0_2 with the Antenna ports field not present  in the DCI is not captured in the spec.
	The DMRS configuration procedure for Type 2 configured grant is not complete.
	Clause 7.3.1.1.3 in TS 38.212 v16.1.0

	3
	How to determine the time domain resource allocation for configured grant with PUSCH repetition Type B is not correctly captured in the spec.
	The time domain resource allocation procedure for PUSCH with a configured grant is not complete.
	Clause 6.1.2.1 and Clause 6.1.2.3.2 in TS 38.214 v16.1.0

	4
	How to determine the actual repetitions that the PUSCH with a configured grant and with repetition Type B may start at is not correctly captured for RV sequence {0303} in the spec.
	The repetition procedure for PUSCH transmission with a configured grant is not complete.
	Clause 6.1.2.3.2 in TS 38.214 v16.1.0



2 Corrections on PUSCH transmission with a Type 1 configured grant
2.1 On the use of codebookSubset and maxRank
In TS 38.214 v16.1.0 [1], there are two places mentioning how to use the higher layer parameter codebookSubset provided in pusch-Config for PUSCH transmission with a configured grant or with a dynamic grant. The first place is in Clause 6.1, where it is stated that the parameter codebookSubset is used for PUSCH with a Type 1 configured grant and PUSCH with a Type 2 configured grant when activated by DCI format 0_1. Another place is in Clause 6.1.1.1, where the use of the parameter is further clarified for PUSCH transmissions associated with DCI format 0_1. We understand here the PUSCH transmissions associated with DCI format 0_1 include PUSCH dynamically scheduled by DCI format 0_1 and also PUSCH with a Type 2 configured grant activated by DCI format 0_1. If it is the case, then we think the clarification on the use of the parameter for PUSCH with a Type 1 configured grant should also be specified in Clause 6.1.1.1, which is better for the understanding of the procedure on codebook subsets determination for Type 1 configured grant. 
The case for the higher layer parameter maxRank provided in pusch-Config is similar to that for codebookSubset and can be treated in the same way. 
Proposal 1: The use of higher layer parameter codebookSubset and maxRank for PUSCH transmission with a Type 1 configured grant should be clarified in the spec. 
The corresponding text proposal for Clause 6.1.1.1 in TS 38.214 v16.1.0 is given as follows:
	Text proposal for Clause 6.1.1.1 in TS 38.214 v16.1.0
--------------------------------------- Start of Text Proposal ----------------------------------------------
6.1.1.1	Codebook based UL transmission
< Unchanged parts are omitted >
For codebook based transmission, the UE determines its codebook subsets based on TPMI and upon the reception of higher layer parameter codebookSubset in pusch-Config for PUSCH corresponding to a Type 1 configured grant or associated with DCI format 0_1, and codebookSubset-ForDCIFormat0_2 in pusch-Config for PUSCH associated with DCI format 0_2 which may be configured with 'fullyAndPartialAndNonCoherent', or 'partialAndNonCoherent', or 'nonCoherent' depending on the UE capability. The maximum transmission rank may be configured by the higher layer parameter maxRank in pusch-Config for PUSCH corresponding to a Type 1 configured grant or scheduled associated with DCI format 0_1, and maxRank-ForDCIFormat0_2 for PUSCH scheduled associated with DCI format 0_2.
< Unchanged parts are omitted >
--------------------------------------------- End of Text Proposal -----------------------------------------



3 Corrections on PUSCH transmission with Type 2 configured grant
3.1 On DMRS determination when activated by DCI format 0_2 with no AP field
In RAN1#100e meeting, it was agreed that if the higher layer parameter AntennaPorts-FieldPresence-ForDCIFormat0_2 is not configured, the Antenna ports field is not present in DCI format 0_2. In this case, for dynamic grant scheduled by DCI format 0_2, the UE determines the antenna port(s) assuming Antenna ports field index value 0 in Tables 7.3.1.1.2-6 to 7.3.1.1.2-23 defined in TS 38.212. However, for Type 2 configured grant when activated by DCI format 0_2 with Antennal ports field not present in the DCI, it is still not clear how to determine the DMRS configuration. To solve this issue, following two options can be considered:
· Option 1: Follow the rules defined in Rel-15 for Type 2 configured grant when activated by DCI format 0_0.
· Option 2: Follow the rules defined for dynamic grant scheduled by DCI format 0_2 with Antenna ports field not present in the DCI.
Between the above two options, Option 2 seems to have less specification impact and can have a unique solution for dynamic grant and configured grant. Therefore, we slightly prefer to adopt Option 2 to determine the DMRS configuration for the case when Type 2 configured grant is activated by DCI format 0_2 with Antenna ports field not present in the DCI.
Proposal 2: When AntennaPorts-FieldPresence-ForDCIFormat0_2 is not configured, for Type 2 configured grant activated by DCI format 0_2, the UE determines the antenna port assuming Antenna ports field index value 0 in Tables 7.3.1.1.2-6 to 7.3.1.1.2-23 defined in TS 38.212.
The corresponding text proposal for Clause 7.3.1.1.3 in TS 38.212 is given as follows:
	Text proposal for Clause 7.3.1.1.3 in TS 38.212 v16.1.0
--------------------------------------- Start of Text Proposal ----------------------------------------------
[bookmark: _Toc29326609][bookmark: _Toc29327759][bookmark: _Toc36045949][bookmark: _Toc36046209][bookmark: _Toc36046355]7.3.1.1.3	Format 0_2
< Unchanged parts are omitted >
If a UE is configured with both dmrs-UplinkForPUSCH-MappingTypeA-ForDCIFormat0_2 and dmrs-UplinkForPUSCH-MappingTypeB-ForDCIFormat0_2 and is configured with AntennaPorts-FieldPresence-ForDCIFormat0_2, the bitwidth of this field equals , where   is the "Antenna ports" bitwidth derived according to dmrs-UplinkForPUSCH-MappingTypeA-ForDCIFormat0_2 and  is the "Antenna ports" bitwidth derived according to dmrs-UplinkForPUSCH-MappingTypeB-ForDCIFormat0_2. A number of zeros are padded in the MSB of this field, if the mapping type of the PUSCH corresponds to the smaller value of   and . 
If a UE is not configured with higher layer parameter AntennaPorts-FieldPresence-ForDCIFormat0_2 but configured with one or more of dmrs-UplinkForPUSCH-MappingTypeA-ForDCIFormat0_2 and dmrs-UplinkForPUSCH-MappingTypeB-ForDCIFormat0_2, and DCI format 0_2 is with CRC scrambled by C-RNTI or SP-CSI-RNTI or MSC-C-RNTI or CS-RNTI with NDI set to ‘1’, antenna port(s) are defined assuming bit field index value 0 in Tables 7.3.1.1.2-6 to 7.3.1.1.2-23. If a UE is not configured with higher layer parameter AntennaPorts-FieldPresence-ForDCIFormat0_2, and DCI format 0_2 is with CRC scrambled by CS-RNTI and with NDI set to ‘0’, antenna port(s) are defined assuming bit field index value 0 in Tables 7.3.1.1.2-6 to 7.3.1.1.2-23.
< Unchanged parts are omitted >
--------------------------------------------- End of Text Proposal -----------------------------------------



4 Corrections on PUSCH transmissions with both configured grant types
4.1 On time domain resource determination for PUSCH repetition Type B
In Clause 6.1.2.1 in TS 38.214 v16.1.0, some formulas are specified for the determination of time domain resource of the K nominal repetitions for dynamic grant when PUSCH repetition Type B is configured. While for configured grant, it is currently stated in the spec as “For PUSCH transmissions with a Type 1 or Type 2 configured grant, the nominal repetitions and the actual repetitions are determined according to the procedures for PUSCH repetition Type B defined in Clause 6.1.2.1”. However, since the K nominal repetitions periodically occur for configured grant, which is different from that of dynamic grant, UE actually cannot determine the time domain resource for every K nominal repetitions by simply referring to the formulas specified for dynamic grant. Therefore, we propose to also specify corresponding procedures for configured grant with PUSCH repetition Type B in the spec. Examples are as follows:
	For the n-th nominal repetition of the m-th resource period, n = 0, …, K – 1, m≥0, 
· The slot where the nominal repetition starts is given by , and the starting symbol relative to the start of the slot is given by     
· The slot where the nominal repetition ends is given by , and the ending symbol relative to the start of the slot if given by 

Here,  and Sm are the slot and the symbol where the m-th repetition bundle starts respectively, and are determined according to Clause 5.8.2 of [10, TS 38.321].  is the number of symbols per slot as defined in Clause 4.3.2 of [4, TS 38.211]. S and L are provided by startSymbol and length of the indexed row of the resource allocation table, respectively. 



In addition, the following agreement on how to apply the invalid symbol pattern for configured grant was achieved in RAN1#100e meeting:
	Agreements:
· For Type 1 CG PUSCH with repetition Type B, regardless of whether dynamic SFI is configured or not, if InvalidSymbolPattern is configured, the configured pattern is applied (that is, segmentation occurs around semi-static DL symbols and invalid symbols indicated by InvalidSymbolPattern). 



We understand the above agreement has been captured in Clause 6.1.2.1 in TS 38.214 together with the cases for dynamic grant and Type 2 configured grant. However, the current statement in the spec seems not that clear to reflect the above agreement. Therefore, we propose to add some sentences in Clause 6.1.2.1 to make it more clear for configured grant on the application of the invalid symbol pattern. 
The corresponding text proposals for Clause 6.1.2.1 and Clause 6.1.2.3.2 in TS 38.214 v16.1.0 are given in the appendix A1 and A2, respectively.
Proposal 3: The procedure on the determination of nominal repetitions as well as invalid symbol(s) for configured grant with PUSCH repetition Type B should be clearly specified. The corresponding text proposal for Clause 6.1.2.1 and Clause 6.1.2.3.2 in TS 38.214 are given in the appendix A1 and A2, respectively.

4.2 On flexible start for RV sequence {0,3,0,3}
In Rel-15, for uplink transmission with a configured grant, the initial transmission of a transport block may start at any of the transmission occasions of the K repetitions if the configured RV sequence is {0,0,0,0},except for the last transmission occasion when K=8. The reason why the initial transmission cannot start at the last transmission occasion is that the transport block can only be transmitted once in such case, thus the reliability of this transport block will decrease and gNB may miss the detection. 
In Rel-16, PUSCH repetition type B is introduced. One nominal repetition may be split into two or even more actual repetitions because of the slot boundary or invalid symbol(s). And in TS 38.214 v16.0.0, it is stated as “the initial transmission of a transport block may start at any of the transmission occasions of the actual repetitions if the configured RV sequence is {0,0,0,0}, except the actual repetitions within the last nominal repetition when K≥8.” This is reasonable as the last nominal repetition equals to the last repetition in Rel-15.
[bookmark: OLE_LINK14]Also note that in Rel-15, if the configured RV sequence is {0,3,0,3}, the initial transmission of a transport block may start at any of the transmission occasions of the actual repetitions that are associated with RV=0. But when the nominal repetition is split into several actual repetitions, for RV sequence {0,3,0,3}, RV0 will also occur within the last nominal repetition. One example is shown in Figure 1 with the last nominal repetition split into two actual repetitions. In this case, if the same rule as Rel-15 is applied, then the initial transmission of a transport block may start within the last nominal repetition, which is not aligned with the rule for the RV sequence {0,0,0,0} and will decrease the detection as well as the decoding performance of configured grant PUSCH transmission.
[image: C:\Users\x00166646\AppData\Roaming\eSpace_Desktop\UserData\x00446853\imagefiles\0FE77326-4B63-4F8A-BFDA-D8C33B1169EB.png]
Figure 1 – Illustration of the case that the last nominal repetition split into two actual repetitions

To guarantee the performance for PUSCH repetition Type B when flexible start is enabled for RV sequence {0,3,0,3}, the repetitions should also not start from the actual repetition within the last nominal repetition when K≥8 as for RV sequence {0,0,0,0}.
Proposal 4: For PUSCH transmission with a configured grant and with repetition Type B, if the higher layer parameter startingFromRV0-r16 is set to ‘on’ for RV sequence {0,3,0,3}, the initial transmission of a transport block may start at any of the transmission occasions of the actual repetitions that are associated with RV=0, except the actual repetitions within the last nominal repetition when K≥8.
The corresponding text proposal for Clause 6.1.2.3.2 in TS 38.214 v16.1.0 is given as follows:
	Text proposal for Clause 6.1.2.3.2 in TS 38.214 v16.1.0
--------------------------------------- Start of Text Proposal ----------------------------------------------
6.1.2.3.2	Transport Block repetition for uplink transmissions of PUSCH repetition Type B with a configured grant
The procedures described in this Clause apply to PUSCH transmissions of PUSCH repetition type B with a Type 1 or Type 2 configured grant.
For PUSCH transmissions with a Type 1 or Type 2 configured grant, the nominal repetitions and the actual repetitions are determined according to the procedures for PUSCH repetition Type B defined in Clause 6.1.2.1. The higher layer configured parameters 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 each actual repetition with a configured grant shall be set to 0. Otherwise, for the nth transmission occasion among all the actual repetitions (including the actual repetitions that are omitted) of the K nominal repetitions, 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-SstartingfFromRV0 set to 'off', the initial transmission of a transport block may only start at the first transmission occasion of the actual repetitions. Otherwise, the initial transmission of a transport block may start at 
-	the first transmission occasion of the actual repetitions if the configured RV sequence is {0,2,3,1},
-	any of the transmission occasions of the actual repetitions that are associated with RV=0 if the configured RV sequence is {0,3,0,3}, except the actual repetitions within the last nominal repetition when K≥8.
-	any of the transmission occasions of the actual repetitions if the configured RV sequence is {0,0,0,0}, except the actual repetitions within the last nominal repetition when K≥8. 
< Unchanged parts are omitted >
--------------------------------------------- End of Text Proposal -----------------------------------------



5 Conclusion 
In this contribution, we further discuss the miscellaneous corrections on configured grant related procedures. Proposals are summarized below:
Proposal 1: The use of higher layer parameter codebookSubset and maxRank for PUSCH transmission with a Type 1 configured grant should be clarified in the spec. 
Proposal 2: When AntennaPorts-FieldPresence-ForDCIFormat0_2 is not configured, for Type 2 configured grant activated by DCI format 0_2, the UE determines the antenna port assuming Antenna ports field index value 0 in Tables 7.3.1.1.2-6 to 7.3.1.1.2-23 defined in TS 38.212.
Proposal 3: The procedure on the determination of nominal repetitions as well as invalid symbol(s) for configured grant with PUSCH repetition Type B should be clearly specified. The corresponding text proposal for Clause 6.1.2.1 and Clause 6.1.2.3.2 in TS 38.214 are given in the appendix A1 and A2, respectively.
[bookmark: _GoBack]Proposal 4: For PUSCH transmission with a configured grant and with repetition Type B, if the higher layer parameter startingFromRV0-r16 is set to ‘on’ for RV sequence {0,3,0,3}, the initial transmission of a transport block may start at any of the transmission occasions of the actual repetitions that are associated with RV=0, except the actual repetitions within the last nominal repetition when K≥8.
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Appendix
A1: Text proposal for Clause 6.1.2.1 in TS 38.214 v16.1.0
------------------------------------------ Start of Text Proposal ----------------------------------------------
[bookmark: _Toc11352143][bookmark: _Toc20318033][bookmark: _Toc27299931][bookmark: _Toc29673204][bookmark: _Toc29673345][bookmark: _Toc29674338][bookmark: _Toc36645568]6.1.2.1	Resource allocation in time domain
< Unchanged parts are omitted >
For PUSCH repetition Type B, the UE determines invalid symbol(s) for PUSCH repetition Type B transmission scheduled by DCI format 0_1, or scheduled by DCI format 0_2, or corresponding to a configured grant as follows:
-	A symbol that is indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated is considered as an invalid symbol for PUSCH repetition Type B transmission.
-	The UE may be configured with the higher layer parameter InvalidSymbolPattern, which provides a symbol level bitmap spanning one or two slots (higher layer parameter symbols given by InvalidSymbolPattern). A bit value equal to 1 in the symbol level bitmap symbols indicates that the corresponding symbol is an invalid symbol for PUSCH repetition Type B transmission. The UE may be additionally configured with a time-domain pattern (higher layer parameter periodicityAndPattern given by InvalidSymbolPattern), where each bit of periodicityAndPattern corresponds to a unit equal to a duration of the symbol level bitmap symbols, and a bit value equal to 1 indicates that the symbol level bitmap symbols is present in the unit. The periodicityAndPattern can be {1, 2, 4, 5, 8, 10, 20 or 40} units long, but maximum of 40ms. The first symbol of periodicityAndPattern every 40ms/P periods is a first symbol in frame 𝑛𝑓 mod 4 = 0, where P is the duration of periodicityAndPattern in units of ms. When periodicityAndPattern is not configured, for a symbol level bitmap spanning two slots, the bits of the first and second slots correspond respectively to even and odd slots of a radio frame, and for a symbol level bitmap spanning one slot, the bits of the slot correspond to every slot of a radio frame. If InvalidSymbolPattern is configured, when the UE applies the invalid symbol pattern is determined as follows:
-	if the PUSCH is scheduled by DCI format 0_1, or corresponds to a Type 2 configured grant activated by DCI format 0_1, and if InvalidSymbolPatternIndicator-ForDCIFormat0_1 is configured,
-	if invalid symbol pattern indicator field is set 1, the UE applies the invalid symbol pattern;
-	otherwise, the UE does not apply the invalid symbol pattern;
-	if the PUSCH is scheduled by DCI format 0_2, or corresponds to a Type 2 configured grant activated by DCI format 0_2, and if InvalidSymbolPatternIndicator-ForDCIFormat0_2 is configured,
-	if invalid symbol pattern indicator field is set 1, the UE applies the invalid symbol pattern;
-	otherwise, the UE does not apply the invalid symbol pattern;
-	otherwise, the UE applies the invalid symbol pattern.
< Unchanged parts are omitted >
--------------------------------------------- End of Text Proposal --------------------------------------------

A2: Text proposal for Clause 6.1.2.3.2 in TS 38.214 v16.1.0
------------------------------------------ Start of Text Proposal ----------------------------------------------
< Unchanged parts are omitted >
6.1.2.3.2	Transport Block repetition for uplink transmissions of PUSCH repetition Type B with a configured grant
The procedures described in this Clause apply to PUSCH transmissions of PUSCH repetition type B with a Type 1 or Type 2 configured grant.
For PUSCH transmissions with a Type 1 or Type 2 configured grant, for the n-th nominal repetitions of the m-th repetition bundle, n = 0, …, K – 1, m≥0, 
· The slot where the nominal repetition starts is given by , and the starting symbol relative to the start of the slot is given by .
· The slot where the nominal repetition ends is given by , and the ending symbol relative to the start of the slot if given by .

Here,  and Sm are the slot and the symbol where the m-th repetition bundle starts respectively, and are determined according to Clause 5.8.2 of [10, TS 38.321].  is the number of symbols per slot as defined in Clause 4.3.2 of [4, TS 38.211]. S and L are provided by startSymbol and length of the indexed row of the resource allocation table, respectively.
For PUSCH transmissions with a Type 1 or Type 2 configured grant, and the invalid symbol(s) as well as the actual repetition(s) within each of the K nominal repetitions are determined according to the procedures for PUSCH repetition Type B defined in Clause 6.1.2.1. The higher layer configured parameters 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 each actual repetition with a configured grant shall be set to 0. Otherwise, for the nth transmission occasion among all the actual repetitions (including the actual repetitions that are omitted) of the K nominal repetitions, 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-SstartingfFromRV0 set to 'off', the initial transmission of a transport block may only start at the first transmission occasion of the actual repetitions. Otherwise, the initial transmission of a transport block may start at 
-	the first transmission occasion of the actual repetitions if the configured RV sequence is {0,2,3,1},
-	any of the transmission occasions of the actual repetitions that are associated with RV=0 if the configured RV sequence is {0,3,0,3},
-	any of the transmission occasions of the actual repetitions if the configured RV sequence is {0,0,0,0}, except the actual repetitions within the last nominal repetition when K≥8. 
For any RV sequence, the repetitions shall be terminated after transmitting K nominal repetitions, or at the last transmission occasion among the K nominal repetitions within the period P, or from the starting symbol of a repetition that overlaps with a PUSCH with the same HARQ process scheduled by DCI format 0_0, 0_1 or 0_2, whichever is reached first. The UE is not expected to be configured with the time duration for the transmission of K nominal repetitions larger than the time duration derived by the periodicity P.
< Unchanged parts are omitted >
--------------------------------------------- End of Text Proposal --------------------------------------------
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