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1 Introduction
In Rel.15 NR standard, essential functions to support uplink grant-free (GF) transmission, i.e., Type 1 configured grant and Type 2 configured grant, have been specified. However, due to limited time budget, UE behaviors on many related procedures are still not clarified clearly. 

In this contribution, we further discuss the miscellaneous corrections on configured grant related procedures. Corresponding text proposals are given in the Appendix.
2 Correction on configured grant related procedures
2.1 On the determination of higher layer parameters for GF2GB retransmission

In Rel.15, a set of higher layer parameters are provided separately in ConfiguredGrantConfig which are dedicated for GF transmission, e.g., DMRS related parameters, waveform, etc. For these parameters, UE shall follow the ConfiguredGrantConfig to determine the values for GF transmission. For other parameters not included in ConfiguredGrantConfig, UE shall, if necessary, determine the values according to the higher layer configuration for grant-based (GB) transmission. 
To improve transmission reliability, GF2GB retransmission scheduled by a UL grant is supported for both Type 1 and Type 2 configured grant. However, it is still not clear which set of higher layer parameters should be used for GF2GB retransmission as there are two sets of parameters defined for GB and GF separately as mentioned above. For the parameters provided in ConfiguredGrantConfig which are dedicated for GF transmission, it is of nature to also use them for GF2GB retransmission if they are not included in the (retransmission) scheduling DCI. 
Based on the above analysis, we have the following proposals. The corresponding text proposal for subclause 6.1 of TS 38.214 [1] is given in appendix A1.
Proposal 1: For GF2GB retransmission scheduled by a UL grant, 
· For higher layer parameters provided in rrc-ConfiguredUplinkGrant, except for timeDomainOffset which is not used for GF2GB retransmission, all the others can be overwritten by the DCI indication in the UL grant.
· For higher layer parameters provided in ConfiguredGrantConfig not in rrc-ConfiguredUplinkGrant in a configured grant, the determination of their values follows the RRC configuration for the configured grant.
Corresponding text proposal is given in appendix A1.
2.2 On the determination of GF PUSCH transmission scheme

In Rel.15, two schemes are supported for PUSCH transmission, i.e., codebook based transmission and non-codebook based transmission. The UE determines the transmission scheme according to the higher layer parameter txConfig in PUSCH-Config. As there is no such parameter in ConfiguredGrantConfig, for GF PUSCH transmission, the UE also determines the transmission scheme according to the parameter txConfig in PUSCH-Config.
For GB PUSCH transmission, if codebook based scheme is applied, the UE determines the transmission precoder according the procedure defined in subclause 6.1.1.1 of TS 38.214. However, for GF PUSCH transmission, the procedure on how to determine the transmission precoder is still missing from the specification. As a result, the determination procedure of transmission precoder for GF PUSCH needs to be clarified. 
Based on the above analysis, we have the following proposals. Corresponding text proposals for subclause 6.1.1 and 6.1.1.1 of TS 38.214 [1] and for subclause 6.3.1.5 of TS 38.211 [2] are given in appendix A2 and A3, respectively.

Proposal 2: For configured grant PUSCH transmission, the procedure for the determination of the transmission precoder should be captured in the specification. Corresponding text proposals are given in appendix A2 and A3.
2.3 On the determination of frequency hopping offset for GF PUSCH transmission

In RAN1#91bis meeting [3], the following agreements on frequency hopping for Type 1 configured grant were achieved:
	Agreements:

· For Type 1 UL transmission without UL grant with intra-slot FH, a separated frequency hopping offset field from the frequency resource allocation field is explicitly configured by UE-specific RRC signaling.

· The possible values for frequency hopping offset are the same as that for UL transmission with UL grant


Considering the above agreements are not yet captured in the spec for GF transmission, we have the following proposal and the corresponding text proposal for subclause 6.3 of TS 38.214 [1] is given in appendix A4.
Proposal 3: For Type 1 configured grant, the procedure for the determination of frequency hopping scheme as well as frequency hopping offset should be captured in the specification. Corresponding text proposal is given in appendix A4.
2.4 On sequence generation of DMRS for GF PUSCH transmission
In subclause 6.4.1.1.1.1 of TS 38.211 [2], a sequence generation procedure for DMRS signal is specified for GB PUSCH transmission when transform precoding is disabled. However, the procedure for GF PUSCH which can be the same as the procedure defined for GB PUSCH is missing from current specification. Corresponding text proposal for subclause 6.4.1.1.1.1 of TS38.211 can be found in appendix A5.
Proposal 4: For configured grant PUSCH transmission, when transform precoding is disabled, the sequence generation procedure for DMRS signal should be captured in the specification. Corresponding text proposal is given in appendix A5.
2.5 On power control for GF PUSCH transmission
The description in subclause 7.1.1 of TS 38.213 [4] on the determination of reference resource for DL pathloss estimation for Type 2 configured grant is not correct and needs to be revised. Considering the higher layer parameter pathlossReferenceIndex must be present if rrc-ConfiguredUplinkGrant is included in ConfiguredGrantConfig, a simple modification to fix the problem is proposed and the corresponding text proposal is given in appendix A6.
2.6 On resource allocation for periodicity smaller than one slot
As mini-slot-based repetition within a slot is not supported for GF transmission in Rel.15, if the resource periodicity is smaller than one slot, repetition is not applied, i.e., only one transmission occasion (TO) is allocated within each period. To make it more clear, further clarifications on the TO allocation as well as the UE behavior when the TO is not available in this case are still needed in the specification.
For a configured grant, in case the resource periodicity is smaller than one slot and K=1, the UE can determine the first TO in each period to start in a symbol as defined in 5.8.2 of TS 38.321 [5] and have a time duration of L consecutive symbols. However, if the number of available symbols for GF PUSCH transmission in a (first) TO of a period is less than L or the TO is crossing a slot boundary, the UE shall not transmit the GF PUSCH in that TO.
Based on the above analysis, we have the following proposal. The corresponding text proposal for subclause 6.1.2.3 of TS 38.214 [2] is given in appendix A7.

Proposal 5: For configured grant PUSCH transmission, the resource allocation for resource periodicity smaller than one slot should be captured in the specification. Corresponding text proposal is given in appendix A7.
2.7 On the determination of scaling factor for UCI piggyback on GF PUSCH
In RAN1#AH4_NR meeting [6], a scaling factor was agreed to be configured per UE to limit the number of REs assigned to UCI on PUSCH. This scaling factor is provided by higher layer parameter scaling in uci-OnPUSCH in PUSCH-Config [7]. Considering such a scaling factor is also needed for UCI piggyback on GF PUSCH but the higher layer parameter uci-OnPUSCH in ConfiguredGrantConfig does not include this parameter, further clarifications on how to determine the scaling factor for UCI piggyback on GF Type 1 or Type 2 transmission are needed.
To achieve this, two options can be considered: one is to use the scaling factor provided in PUSCH-Config also for UCI piggyback on GF PUSCH; the other is to introduce a new scaling parameter in uci-OnPUSCH in ConfiguredGrantConfig (either with or without backward compatibility). To minimize the specification work, the first option is preferred, i.e., the scaling factor provided in PUSCH-Config is also used for UCI piggyback on GF PUSCH. Text proposal for TS38.331 to clarify the use of the higher layer parameter scaling is given in our companion contribution [8].
Proposal 6: The higher layer parameter scaling provided in uci-OnPUSCH in PUSCH-Config is also used for UCI piggyback on configured grant PUSCH.
3 Conclusion 
In this contribution, we further discuss the miscellaneous corrections on configured grant related procedures. Proposals are summarized below:
Proposal 1: For GF2GB retransmission scheduled by a UL grant, 
· For higher layer parameters provided in rrc-ConfiguredUplinkGrant, except for timeDomainOffset which is not used for GF2GB retransmission, all the others can be overwritten by the DCI indication in the UL grant.
· For higher layer parameters provided in ConfiguredGrantConfig not in rrc-ConfiguredUplinkGrant in a configured grant, the determination of their values follows the RRC configuration for the configured grant.

Corresponding text proposal is given in appendix A1.
Proposal 2: For configured grant PUSCH transmission, the procedure for the determination of the transmission precoder should be captured in the specification. Corresponding text proposals are given in appendix A2 and A3.
Proposal 3: For Type 1 configured grant, the procedure for the determination of frequency hopping scheme as well as frequency hopping offset should be captured in the specification. Corresponding text proposal is given in appendix A4.
Proposal 4: For configured grant PUSCH transmission, when transform precoding is disabled, the sequence generation procedure for DMRS signal should be captured in the specification. Corresponding text proposal is given in appendix A5.
Proposal 5: For configured grant PUSCH transmission, the resource allocation for resource periodicity smaller than one slot should be captured in the specification. Corresponding text proposal is given in appendix A7.
Proposal 6: The higher layer parameter scaling provided in uci-OnPUSCH in PUSCH-Config is also used for UCI piggyback on configured grant PUSCH.
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Appendix: Text Proposals
A1: Text proposal for subclause 6.1 of TS 38.214
--------------------------------------- Start of Text Proposal ----------------------------------------------

< Unchanged parts are omitted >

6
Physical uplink shared channel related procedure
6.1
UE procedure for transmitting the physical uplink shared channel

PUSCH transmission(s) can be dynamically scheduled by a UL grant in a DCI, or semi-statically configured to operate according to Subclause 6.1.2.3 and according to Subclause 5.8.2 of [10, TS 38.321] upon the reception of the higher layer parameter of ConfiguredGrantConfig including rrc-ConfiguredUplinkGrant without the detection of an UL grant in a DCI, or ConfigurdGrantConfig not including rrc-ConfiguredUplinkGrant and a UL grant in a DCI after the reception of the higher layer parameter ConfigurdGrantConfig not including rrc-ConfiguredUplinkGrant, along with other configurations from the higher layer parameter PUSCH-Config.

A UE shall upon detection of a PDCCH with a configured DCI format 0_0 or 0_1 transmit the corresponding PUSCH as indicated by that DCI. For any two HARQ process IDs in a given cell, if the UE is scheduled to start a PUSCH transmission in symbol j by a PDCCH in symbol i, the UE is not expected to be scheduled to transmit a PUSCH starting earlier than symbol j by a PDCCH starting later than symbol i.
For PUSCH transmission scheduled by DCI scrambled with CS-RNTI, if the new data indicator field in the DCI is set to 1, for the higher layer parameters provided in rrc-ConfiguredUplinkGrant, if not specified, the UE shall determine the values of those parameters according to the corresponding fields in the DCI; for the higher layer parameters provided in ConfiguredGrantConfig not in rrc-ConfiguredUplinkGrant, if not specified, the UE shall determine the values of those parameters according to the higher layer parameter ConfiguredGrantConfig. 
For PUSCH scheduled by DCI format 0_0 on a cell, the UE shall transmit PUSCH according to the spatial relation, if applicable, corresponding to the PUCCH resource with the lowest ID within the active UL BWP of the cell, as described in sub-clause 9.2.1 of [6, TS 38.213]. 

For uplink, 16 HARQ processes per cell is supported by the UE. 
< Unchanged parts are omitted >
--------------------------------------------- End of Text Proposal --------------------------------------------

A2: Text proposal for subclause 6.1.1 and 6.1.1.1 of TS 38.214
--------------------------------------- Start of Text Proposal ----------------------------------------------

< Unchanged parts are omitted >

6.1.1
Transmission schemes

Two transmission schemes are supported for PUSCH: codebook based transmission and non-codebook based transmission. The UE is configured with codebook based transmission when the higher layer parameter txConfig in PUSCH-Config is set to 'codebook', the UE is configured non-codebook based transmission when the higher layer parameter txConfig is set to 'nonCodebook'. If the higher layer parameter txConfig is not configured, the PUSCH transmission is based on one PUSCH antenna port, which is triggered by DCI format 0_0 or semi-statically configured by higher layer parameter ConfiguredGrantConfig.
6.1.1.1
Codebook based UL transmission

For codebook based transmission, the UE determines its PUSCH transmission precoder based on SRI, TPMI and the transmission rank from the DCI fields of SRS resource indicator and Precoding information and number of layers in subclause 7.3.1.1.2 of [TS 38.212] if PUSCH is scheduled by DCI format 0_1, or the higher layer parameters of srs-ResourceIndicator and precodingAndNumberOfLayers in rrc-ConfiguredUplinkGrant if PUSCH is semi-statically configured by ConfiguredGrantConfig including rrc-ConfiguredUplinkGrant, where the TPMI is used to indicate the precoder to be applied over the antenna ports {0…ν-1} and that corresponds to the SRS resource selected by the SRI when multiple SRS resources are configured, or if a single SRS resource is configured TPMI is used to indicate the precoder to be applied over the antenna ports {0…ν-1} and that corresponds to the SRS resource. The transmission precoder is selected from the uplink codebook that has a number of antenna ports equal to higher layer parameter nrofSRS-Ports in SRS-Config, as defined in Subclause 6.3.1.5 of [4, TS 38.211]. When the UE is configured with the higher layer parameter txConfig set to 'codebook', the UE is configured with at least one SRS resource. The indicated SRI in slot n is associated with the most recent transmission of SRS resource identified by the SRI, where the SRS resource is prior to the PDCCH carrying the SRI before slot n.
< Unchanged parts are omitted >
--------------------------------------------- End of Text Proposal --------------------------------------------

A3: Text proposal for subclause 6.3.1.5 of TS 38.211

--------------------------------------- Start of Text Proposal ----------------------------------------------

< Unchanged parts are omitted >
6.3.1.5
Precoding
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 shall be determined according to the procedure in [6, TS 38.214]. 

For non-codebook-based transmission, the precoding matrix 
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 equals the identity matrix.

For codebook-based transmission, the precoding matrix 
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 is given by 
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 for single-layer transmission on a single antenna port, otherwise by Tables 6.3.1.5-1 to 6.3.1.5-7 with the TPMI index obtained from the DCI scheduling the uplink transmission or the higher layer parameter ConfiguredGrantConfig semi-statically configuring the uplink transmission.
< Unchanged parts are omitted >
--------------------------------------------- End of Text Proposal --------------------------------------------
A4: Text proposal for subclause 6.3 of TS 38.214
--------------------------------------- Start of Text Proposal ----------------------------------------------

< Unchanged parts are omitted >

 6.3
UE PUSCH frequency hopping procedure
When transform precoding is enabled for PUSCH transmission, the UE shall perform, at least for the 14-symbol slot, PUSCH frequency hopping [if the frequency hopping field in the corresponding detected PDCCH DCI format is set to 1]; otherwise no PUSCH frequency hopping is performed.

In case of resource allocation type 1, whether or not transform precoding is enabled for PUSCH transmission, the UE may perform PUSCH frequency hopping, otherwise no PUSCH frequency hopping is performed. When transform precoding and frequency hopping are enabled for PUSCH, the RE mapping is performed in the following order: the modulated symbols are first mapped across sub-carriers, then across transform precoded symbols within a frequency-hop, then across frequency hops occupying different sets of PRBs.

If a UE is configured by higher layer parameter frequencyHopping in PUSCH-Config for PUSCH triggered by DCI, or if a UE is configured by higher layer parameter frequencyHopping in rrc-ConfiguredUplinkGrant for PUSCH semi-statically configured by higher layer parameter ConfiguredGrantConfig including rrc-ConfiguredUplinkGrant, one of two frequency hopping modes can be configured:

-
Intra-slot frequency hopping, applicable to single slot and multi-slot PUSCH transmission.

-
Inter-slot frequency hopping, applicable to multi-slot PUSCH transmission.
When frequency hopping on PUSCH scheduled by DCI is enabled and for resource allocation type 1, frequency offsets are configured by higher layer parameter frequencyHoppingOffsetLists in PUSCH-Config:

-
when the size of the active BWP is less than 50 PRBs, one of two higher layer configured offsets is indicated in the UL grant

-
when the size of the active BWP is equal to or greater than 50 PRBs, one of four higher layer configured offsets is indicated in the UL grant.

When frequency hopping on PUSCH semi-statically configured by higher layer parameter ConfiguredGrantConfig including rrc-ConfiguredUplinkGrant is enabled and for resource allocation type 1, frequency offset is configured by higher layer parameter frequencyHoppingOffset in rrc-ConfiguredUplinkGrant. 
The starting RB in each hop is given by:
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 is the starting resource within the UL BWP, as calculated from the resource block assignment information of resource allocation type 1 (described in sub-clause 6.1.2.2.2) and 
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is the frequency offset in RBs between the two frequency hops.
< Unchanged parts are omitted >
--------------------------------------------- End of Text Proposal --------------------------------------------

A5: Text proposal for subclause 6.4.1.1.1.1 of TS 38.211

--------------------------------------- Start of Text Proposal ----------------------------------------------

< Unchanged parts are omitted >

 6.4.1.1.1.1
Sequence generation when transform precoding is disabled

If transform precoding for PUSCH is not enabled, the sequence 
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 is defined in clause 5.2.1. The pseudo-random sequence generator shall be initialized with
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 is the OFDM symbol number within the slot, 
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 are given by the higher-layer parameters scramblingID0 and scramblingID1, respectively, in the DMRS-UplinkConfig IE if provided and the PUSCH is scheduled by DCI format 0_1 or semi-statically configured by higher layer parameter ConfiguredGrantConfig; 
-
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 is given by the higher-layer parameter scramblingID0 in the DMRS-UplinkConfig IE if provided and the PUSCH is scheduled by DCI format 0_0 with the CRC scrambled by C-RNTI or CS-RNTI;
-
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 is indicated by the DM-RS initialization field, if present, in the DCI associated with the PUSCH transmission if DCI format 0_1 in [4, TS 38.212] is used, otherwise [image: image25.png]ey
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< Unchanged parts are omitted >
--------------------------------------------- End of Text Proposal --------------------------------------------

A6: Text proposal for subclause 7.1.1 of TS 38.213

--------------------------------------- Start of Text Proposal ----------------------------------------------

< Unchanged parts are omitted >

 -
For a PUSCH transmission configured by higher layer parameter ConfiguredGrantConfig, if higher layer parameter rrc-ConfiguredUplinkGrant is included in ConfiguredGrantConfig, a RS resource index [image: image26.wmf]d
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 is provided by a value of higher layer parameter pathlossReferenceIndex included in rrc-ConfiguredUplinkGrant. 
-
For a PUSCH transmission configured by higher layer parameter ConfiguredGrantConfig not including rrc-ConfiguredUplinkGrant, the UE determines the RS resource 
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 from the value of PUSCH-PathlossReferenceRS-Id that is mapped to the SRI field value in the DCI format activating the PUSCH transmission. If the DCI format activating the PUSCH transmission does not include a SRI field, the UE determines a RS resource with a respective higher layer parameter PUSCH-PathlossReferenceRS-Id value being equal to zero. 

< Unchanged parts are omitted >
--------------------------------------------- End of Text Proposal --------------------------------------------

A7: Text proposal for subclause 6.1.2.3 of TS 38.214

--------------------------------------- Start of Text Proposal ----------------------------------------------

< Unchanged parts are omitted >

6.1.2.3
Resource allocation for uplink transmission with configured grant

When PUSCH resource allocation is semi-statically configured by higher layer parameter ConfiguredGrantConfig in BWP information element, and the PUSCH transmission corresponding to the configured grant triggered, the following higher layer parameters are applied in the transmission:

-
For Type 1 PUSCH transmissions with a configured grant, the following parameters are given in ConfiguredGrantConfig:

-
The higher layer parameter timeDomainAllocation value m provides a row index m+1 pointing to an allocated table, indicating a combination of start symbol and length and PUSCH mapping type, where the table selection follows the rules for the UE specific search space, as defined in sub-clause 6.1.2.1.1;

-
Frequency domain resource allocation is determined by the higher layer parameter frequencyDomainAllocation according to the procedure in Subclause 6.1.2.2 for a given resource allocation type indicated by resourceAllocation;

-
The IMCS is provided by higher layer parameter mcsAndTBS;

-
Number of DM-RS CDM groups, DM-RS ports, SRS resource indication and DM-RS sequence initialization are determined as in Subclause 7.3.1.1 of [5, TS 38.212], and the antenna port value, the bit value for DM-RS sequence initialization, precoding information and number of layers, SRS resource indicator are provided by antennaPort, dmrs-SeqInitialization, precodingAndNumberOfLayers, and srs-ResourceIndicator respectively;

-
When frequency hopping is enabled, the frequency offset between two frequency hops can be configured by higher layer parameter frequencyHoppingOffset.
-
For Type 2 PUSCH transmissions with a configured grant: the resource allocation follows the higher layer configuration according to [10, TS 38.321], and UL grant received on the DCI.

The UE shall not transmit anything on the resources configured by ConfiguredGrantConfig if the higher layers did not deliver a transport block to transmit on the resources allocated for uplink transmission without grant. 
A set of allowed periodicities P are defined in [12, TS 38.331]. 
If the value of the periodicity is smaller than one slot, the UE shall determine the transmission occasion in a period to start in a symbol as defined in subclause 5.8.2 of [10, TS 38.321] and have a time duration of L consecutive symbols.
If the UE procedure for determining slot configuration, as defined in subclause 11.1 of [6, TS 38.213], determines symbols of a slot allocated at a transmission occasion as downlink symbols, or the transmission occasion crosses a slot boundary, the transmission on that transmission occasion is omitted.
< Unchanged parts are omitted >
--------------------------------------------- End of Text Proposal --------------------------------------------
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