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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 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 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

	2
	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 Issue-1: On time domain resource allocation 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 the time domain resources of the K nominal repetitions for dynamic grant when PUSCH repetition Type B is configured. 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 occur periodically for configured grant, and the determination of the starting slot as well as the starting symbol for each repetition bundle is different from that for dynamic grant, the 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 further clarify how to determine the starting slot as well as the starting symbol for each repetition bundle in Clause 6.1.2.3.2 of TS 38.214 to make the time domain resource allocation clearer for configured grant with PUSCH repetition Type B.
Proposal 1: The procedure on the determination of time domain resource allocation for configured grant with PUSCH repetition Type B should be further clarified in the spec.
Considering the determination of the starting slot as well as the starting symbol for the first grant in each resource period has been specified in Clause 5.8.2 in TS 38.321, the following spec change in Clause 6.1.2.3.2 in TS 38.214 v16.1.0 could be enough:
	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, 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, and the starting slot as well as the starting symbol for each repetition bundle are determined according to Clause 5.8.2 of [10, TS 38.321]. 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 
< Unchanged parts are omitted >
--------------------------------------------- End of Text Proposal -----------------------------------------



In addition, the following agreement on how to apply the invalid symbol pattern for Type 1 configured grant was achieved in the 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 clearer for Type 1 configured grant on the application of the invalid symbol pattern. 
Proposal 2: The procedure on the determination of invalid symbol(s) for Type 1 configured grant with PUSCH repetition Type B should be further clarified in the spec.
The corresponding text proposal for Clause 6.1.2.1 in TS 38.214 v16.1.0 is given as follows:
	Text proposal for Clause 6.1.2.1 in TS 38.214 v16.1.0
------------------------------------------ Start of Text Proposal -------------------------------------------
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.
< Unchanged parts are omitted >
-	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 -------------------------------------------



3 Issue-2: On the use of codebookSubset and maxRank
[bookmark: _GoBack]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 this 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 would be better for the specification intergrity and also for the understanding of the procedure on codebook subsets determination for Type 1 configured grant. Note that this issue does not exist in Rel-15, as in Rel-15 there is no DCI format 0_2 which uses a different parameter (i.e. codebookSubsetForDCI-Format0-2) to determine the codebook subsets, and the current spec in Rel-15 (copied below) is quite clear without mentioning DCI format 0_1.
	[bookmark: _Hlk512442647][bookmark: _Hlk512442667]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 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.



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 3: 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 -----------------------------------------



4 Conclusion 
In this contribution, we discuss miscellaneous corrections on configured grant related procedures. The proposals are summarized below:
Proposal 1: The procedure on the determination of time domain resource allocation for configured grant with PUSCH repetition Type B should be further clarified in the spec.
Proposal 2: The procedure on the determination of invalid symbol(s) for Type 1 configured grant with PUSCH repetition Type B should be further clarified in the spec.
Proposal 3: The use of higher layer parameter codebookSubset and maxRank for PUSCH transmission with a Type 1 configured grant should be clarified in the spec. 
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