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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]          Introduction
This document summarizes the remaining issues related to configured grant (CG) transmission based on the contributions submitted to the agenda item 7.2.6.6. In this document, the issues related to RRC parameters will be prioritized.
2 Discussions on necessary RRC parameter 
2.1 Offline discussions
Background:
Restriction in Rel.15 (TS 38.212 section 7.3.1.1.2): 
A UE does not expect that the bit width of a field in DCI format 0_1 with CRC scrambled by CS-RNTI is larger than corresponding bit width of same field in DCI format 0_1 with CRC scrambled by C-RNTI for the same serving cell. 
If the bit width of a field in the DCI format 0_1 with CRC scrambled by CS-RNTI is not equal to that of the corresponding field in the DCI format 0_1 with CRC scrambled by C-RNTI for the same serving cell, a number of most significant bits with value set to '0' are inserted to the field in DCI format 0_1 with CRC scrambled by CS-RNTI until the bit width equals that of the corresponding field in the DCI format 0_1 with CRC scrambled by C-RNTI for the same serving cell. 
Rel.15 the related higher layer configuration for the CG is restricted by the related bit width of each field in DCI format 0_1 with CRC scrambled by C-RNTI                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       

Proposal: to align the bit width of each field of DCI format 0_2 with CS-RNTI with NDI=0 to C-RNTI, down-select following options:
· Opt.1: use Rel.15 rule with additional exceptions for the DCI format 0_2, a UE does not expect that the bit width of a field in DCI format 0_2 with CRC scrambled by CS-RNTI is larger than corresponding bit width of same field in DCI format 0_2 with CRC scrambled by C-RNTI for the same serving cell. 
· FFS additional exceptions at least for the parameters not introduced for CG Type 2 (example: ResourceAllocationType1-granularity-ForDCIFormat0_2)  
· Opt.2: Type 2 CG uses the RRC parameters configured for DG associated with DCI format 0_2.

· Opt.3: use RRC parameters configured for CG if the parameters have no impacts on the field size (e.g. repK-RV, p0-PUSCH-Alpha) or if the parameters resulting the same field size of DG associated with DCI format 0_2 (e.g. mcs-Table); if the parameters resulting the different field size of DG associated with DCI format 0_2 (e.g. cg-DMRS-Configuration), use the RRC parameters configured for DG associated with DCI  format 0_2.

Proposal: confirm the RAN1#98b working assumption with exceptions as in Rel-15.
· Retransmission of the PUSCH scheduled by a new UL DCI format with CRC scrambled by CS-RNTI with NDI=1 shall follow the same higher layer configuration defined for dynamic PUSCH transmission associated with the new UL DCI format except for p0-NominalWithoutGrant, p0-PUSCH-Alpha, powerControlLoopToUse, pathlossReferenceIndex, mcs-Table, mcs-TableTransformPrecoder and transformPrecoder.

#99
Working assumption:
When a single PDSCH/PUSCH processing timeline is configured in the carrier, at least when only DCI format 0_1/1_1 is configured or only DCI format 0_2/1_2 is configured in USS per BWP, a DCI format (from the formats 0_1/1_1/0_2/1_2) can be used to schedule PDSCH with different HARQ-ACK priorities or PUSCH with different priorities. 
· 1-bit field in DCI can be configured as the PHY identification of the priority
· No indication of different priorities by DCI formats 0_0/1_0

For a given Type 2 CG, whether to restrict it can only be activated by either DCI format 0_1 or DCI format 0_2?
Note: DCI format 0_0 can always be used for Type 2 CG activation. 
· No restriction: Ericsson, Nokia, InterDigital, DCM, CATT, vivo, MTK, Sharp, Intel, ZTE, HW
· Yes, with restriction: QC, OPPO, Apple 
[bookmark: _GoBack]
2.2 others
Proposal: The following Rel-15 restriction for DCI format 0_1, is not applicable to DCI format 0_2:
“A UE does not expect that the bit width of a field in DCI format 0_1 with CRC scrambled by CS-RNTI is larger than corresponding bit width of same field in DCI format 0_1 with CRC scrambled by C-RNTI for the same serving cell.” 

Proposal: 
The ordering and the bit width of each field in DCI format 0_2 scrambled by C-RNTI and CS-RNTI are the same and the bit width of each field in DCI format 0_2 is given by the DCI format 0_2 scrambled by C-RNTI. 

(see section 2.5)
Proposal:
· For Rel.16 Type 1 CG, power control re-uses Rel.15 mechanism.
· For Rel.16 Type 2 CG, FFS whether/how to support that an open-loop parameter set can be indicated to the UE by activation DCI using a separate field than SRI.

Conclusion: 
· No need to change for following Rel.15 parameters configured for CG
· nrofHARQ-Processes 
· configuredGrantTimer 
· repK-RV

(see section 2.3)
Proposal: 
· Following should be jointly discussed in AI 7.2.6.2, UCI enhancements for Type 1 and Type 2 CG
· For Type 1 CG, whether to introduce new RRC parameter depends on whether the new betaoffset values e.g. 0 can be introduced for Rel.16.
· For Type 2 CG activated by DCI format 0_0, Rel.15 uci-OnPUSCH configured for ConfiguredGrantConfig is applied.
· FFS for Type 2 CG activated by DCI format 0_1 
· FFS for Type 2 CG activated by DCI format 0_2.

Proposal:
· Confirm the WA that support DCI format 0-1 and 0-2 for Rel.16 Type 2 CG release

Option 1: 
· The ordering and the bit width of each field in DCI format 0_2 scrambled by C-RNTI and CS-RNTI are the same and the bit width of each field in DCI format 0_2 is given by the configuration of DCI format 0_2 scrambled by C-RNTI, without any restrictions on the field sizes determined based on configuredGrantConfig.
Main idea:
The field sizes are not determined based on configuredGrantConfig. For the field sizes of DCI format 0_2 may be smaller than what is configured for CG Type 2, the higher layer parameters can follow the parameters configured for dynamic PUSCH associated with DCI format 0_2.
Taking MCS as one example:
MCS table for configured grant in Rel.15 is 32 entries for CG, resulting in 5-bit MCS field size. If a smaller than 5-bit MCS field size is supported and configured for DCI Format 0_2, then the MCS from DCI Format 0_2 is directly applied. Otherwise, the Rel-15 behaviour of using the configured MCS table for configuredGrantConfig applies.
At least following fields need to be checked:
[bookmark: _Hlk23786790]frequencyHopping, mcs-Table / mcs-TableTransformPrecoder, resourceAllocation and rbg-Size, powerControlLoopToUse;
cg-DMRS-Configuration: apply the antenna ports information provided by DCI format 0_2 but keep using at least scramblingID0/scramblingID1 & nPUSCH-Identity from configuredGrantConfig

Option 2:
· The ordering and the bit width of each field in DCI format 0_2 scrambled by C-RNTI and CS-RNTI are the same and given by the configuration of DCI format 0_2 scrambled by C-RNTI. For Type 2 CG, the higher layer parameters having impacts on the field sizes follows the parameters configured for dynamic PUSCH associated with DCI format 0_2.


Companies are encouraged to provide your preferred options and comments.
	Company
	View

	
	

	
	





Proposals:
· For each of the newly introduced RRC parameters including in the configuration for DCI format 0_2, the same RRC parameter also applies for Type 2 CG activated by DCI format 0_2, except (potentially) at least the following parameters:
· SRS request
· Antenna port(s) if 0 bit for DCI format 0_2
· DMRS sequence initialization 
· MCS table
· transformPrecoder
· p0-NominalWithoutGrant, p0-PUSCH-Alpha, powerControlLoopToUse, pathlossReferenceIndex described in Subclause 7.1 of [6, TS 38.213],
· P0-PUSCH-Set
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2.3 Parameters related to AI 7.2.6.1 – PDCCH enhancements
Following agreements were made for PDCCH enhancements: 
For resource allocation type 1 for frequency domain resource assignment for the new DCI formats scheduling Rel-16 URLLC, the possible configurable values for the scheduling granularity for starting point and length indication is {2, 4, 8, 16}. 
· If not configured, the granularity is 1 PRB. 
· FFS other possible values
For the new DCI format for UL scheduling for Rel-16 URLLC, support configurable number of bits for the following fields:
· SRS resource indicator (0 or 1 or 2 or 3 or 4 bits)
· FFS details of configuration
· Precoding information and number of layers (0 or 1 or 2 or 3 or 4 or 5 or 6 bits)
· FFS details of configuration
· Antenna port(s) (0 or 2 or 3 or 4 or 5 bits)
· FFS details of configuration
· SRS request (0 or 2 or 3 bits)
· FFS details of configuration
· DMRS sequence initialization (0 or 1 bit) 
· New RRC parameter is introduced to configure whether this field is present in the DCI or not
· If the field is present, then the number of bits is determined in the same way as in Rel-15
· DMRS-PTRS association (0 or 2 bits)
FFS details of configuration

The impacts of above agreements for CG are summarized in Table 1 below.
Table 1
	Parameters 
	Impacts on Rel.16 Type 1 CG
	Impacts on Rel.16 Type 2 CG

	DMRS-UplinkConfig
	In Rel.15, following parameter are defined in ConfiguredGrantConfig, 
cg-DMRS-Configuration               DMRS-UplinkConfig,
In addition, following parameter are defined in rrc-ConfiguredUplinkGrant,
antennaPort                             INTEGER (0..31),
dmrs-SeqInitialization                  INTEGER (0..1),                                                  precodingAndNumberOfLayers              INTEGER (0..63),    srs-ResourceIndicator                   INTEGER (0..15)
In Rel.16, no need to introduce new RRC parameter for Type 1, Reuse above parameters. 
	In Rel.15, following parameter are defined in ConfiguredGrantConfig, 
cg-DMRS-Configuration               DMRS-UplinkConfig,
In Rel.16, 
· If DCI format 0_0 and DCI format 0_1 is used for activation, re-use Rel.15 RRC parameters configured in DMRS-UplinkConfig for CG.
· If DCI format 0_2 is used for activation, FFS
· Opt. 1: the antenna ports related information e.g. dmrs-Type and maxLength from DCI format 0_2 should be applied. The rest of the CG parameters defining the DM-RS sequence should be used from configuredGrantConfig.
· Opt. 2: ignore Rel.15 cg-DMRS-Configuration if configured, the DMRS configuration from DCI Format 0_2 is directly applied.

	ResourceAllocationType1-granularity-ForDCIFormat0_2
	In Rel.15, no such parameter. But related RRC parameters are following:
resourceAllocation                  ENUMERATED {resourceAllocationType0, resourceAllocationType1, dynamicSwitch},

rbg-Size                 ENUMERATED {config2} for RA type 0

frequencyDomainAllocation               BIT STRING (SIZE(18)),

In Rel.16, no need to introduce new RRC parameter since the motivation for this parameter is to reduce the DCI overhead. 
The freq. domain resource allocation for Type 1 CG uses the same way as in Rel.15.

	In Rel.15, no such parameter. 

In Rel.16, 
· If DCI format 0_0 and DCI format 0_1 is used for activation, re-use above Rel.15 RRC parameters resourceAllocation, rbg-Size. The frequency domain resource allocation adopts the same way as in Rel.15.
· If DCI format 0_2 is used for activation, ignore above RRC parameters if configured. The frequency domain resource allocation adopts the same way as that for dynamic PUSCH scheduled by DCI format 0_2. 

	mcs-Table
	In Rel.15, following two parameters are defined under ConfiguredGrantConfig.
mcs-Table                           ENUMERATED {qam256, qam64LowSE}     
mcs-TableTransformPrecoder          ENUMERATED {qam256, qam64LowSE}
in Rel.15, following parameter are defined under rrc-ConfiguredUplinkGrant
mcsAndTBS                               INTEGER (0..31),
In Rel.16, no need to introduce new RRC parameter, reuse above Rel.15 parameter for Type 1 CG.
	In Rel.15, following two parameters are defined under ConfiguredGrantConfig.
mcs-Table                           ENUMERATED {qam256, qam64LowSE}     
mcs-TableTransformPrecoder          ENUMERATED {qam256, qam64LowSE}
In Rel.16, 
· If DCI format 0_0 and DCI format 0_1 is used for activation, re-use above Rel.15 RRC parameters. 
· If DCI format 0_2 is used for activation, FFS
· Opt. 1: If a smaller than 5-bit MCS field size is supported and configured for DCI Format 0_2, then the MCS from DCI Format 0_2 is directly applied. Otherwise, the Rel-15 behaviour of using the configured MCS table for configuredGrantConfig applies.
· Opt. 2: ignore Rel.15 mcs-Table, mcs-TableTransformPrecoder RRC parameters if configured, the MCS from DCI Format 0_2 is directly applied. 



Based on above, following were proposed: 
Proposal 1: 
· For the following newly introduced RRC parameters including the configuration for DCI format 0_2, the related RRC parameters for Type 2 CG activated by DCI format 0_2 follow those configured for DCI format 0_2. 
· SRS resource indicator 
· Precoding information and number of layers
· SRS request
· DMRS-PTRS association
· ResourceAllocationType1-granularity-ForDCIFormat0_2
· Antenna port(s) if 2 or 3 or 4 or 5 bits are configured for DCI format 0_2
· FFS if 0 bit is configured for DCI format 0_2  
· DMRS sequence initialization if 1 bit is configured for DCI format 0_2
· FFS if 0 bit is configured for DCI format 0_2  

Any comments?
	Company
	View

	Nokia, NSB
	We are fine with the proposal above. As noted in the discussion above, the DM-RS sequence inititalization should not be used from DCI format 0_2, to enable different initialization for different CG configurations. 

	ZTE
	Antenna port(s) and DMRS sequence initialization should be configured per CG for Type 2 CG, i.e., should not be used from DCI format 0_2 since 0 bit for these two fields may be configured in DCI. This is to enable different antenna ports and different DMRS initialization for DMRS sharing among different CGs. Note, this is similar to LTE URLLC, where DMRS CS is configured per CG.
About the FFS points, we prefer to be the same as DG PUSCH, i.e., support 0 bit for Antenna ports and DMRS sequence initialization.
Agreements:
For the new DCI format for UL scheduling for Rel-16 URLLC, support configurable number of bits for the following fields:
· SRS resource indicator (0 or 1 or 2 or 3 or 4 bits)
· FFS details of configuration
· Precoding information and number of layers (0 or 1 or 2 or 3 or 4 or 5 or 6 bits)
· FFS details of configuration
· Antenna port(s) (0 or 2 or 3 or 4 or 5 bits)
· FFS details of configuration
· SRS request (0 or 2 or 3 bits)
· FFS details of configuration
· DMRS sequence initialization (0 or 1 bit) 
· New RRC parameter is introduced to configure whether this field is present in the DCI or not
· If the field is present, then the number of bits is determined in the same way as in Rel-15
· DMRS-PTRS association (0 or 2 bits)
· FFS details of configuration

	LG
	If we understand correctly, the intention of this proposal seems to have same field size limitation. If so, we also fine with this proposal. In addition to this, we may need to handle the case of different size between required information bit and corresponding DCI field, such as truncation/padding in BWP operation.



Proposal 2: 
· For Type 2 CG activated by DCI format 0_2, down-select following two options for MCS table
· Opt. 1: If a smaller than 5-bit MCS field size is supported and configured for DCI Format 0_2, then the MCS table for DCI Format 0_2 is applied. Otherwise, the Rel-15 configured MCS table for ConfiguredGrantConfig is applied.
· Opt. 2: the MCS table for DCI Format 0_2 is always applied, ignore Rel.15 mcs-Table, mcs-TableTransformPrecoder if configured.
Any comments?
	Company
	View

	Nokia, NSB
	We suggest option 1. This keeps the Rel-15 behavior if possible (i.e. 5bit MCS) and would only change it if really needed (i.e. lesss then 5bits MCS). 

	ZTE
	Slightly prefer Option 2. As long as it is activated by DCI format 0_2, the table configured for DCI format 0_2 can be applied.

	Spreadtrum
	We prefer Option 2.

	LG
	In our perspective, if there is certain mechanism reducing MCS bits with both MCS-C-RNTI and C-RNTI, it would be irrespective to MCS table. For example, no matter which MCS table is configured, we can use the selected/configured entries of MCS table according to the mechanism (if we agree). Therefore, we think it is possible to keep Rel.15 behavior for table selection. 




2.4 Parameters related to AI 7.2.6.2 – UCI enhancements
Following agreements were made for UCI enhancements: 
Support configurable size for “beta offset indicator (0 or 1 or 2 bits)” for the new DCI format for UL scheduling.  
· New RRC parameter is introduced to for the configuration
When at least two HARQ-ACK codebooks are simultaneously constructed for supporting different service types for a UE, at least the followings are separately configured.
· For DG
· UCI-OnPUSCH
· For CG
·  FFS
· codeBlockGroupTransmission
· FFS K1

2-level PHY priority of CG PUSCH at least for PHY-layer collision handling is determined by an explicit indication (as a new RRC parameter) in each CG configuration for Type 1 and Type2 CG PUSCH.
· FFS whether/how or not to further have in Type2 CG PUSCH activation (FFS to complement or overwrite) the RRC configured indication and if so, the applicable DCI formats

Based on the progress for UCI enhancements, the possible RRC impacts for CG are summarized in Table 2 below.
Table 2
	Parameters 
	Impacts on Rel.16 Type 1 CG
	Impacts on Rel.16 Type 2 CG

	dynamic-ForDCIFormat0_2
	In Rel. 15, following relevant parameters are specified:
CG-UCI-OnPUSCH ::= CHOICE {
dynamic                                 SEQUENCE (SIZE (1..4)) OF BetaOffsets,
semiStatic                              BetaOffsets
}
In Rel.16, for Type 1 CG, this parameter is not needed since the motivation for this parameter is to reduce the DCI format 0_2 overhead. 
	Rel.15, following parameters are specified 
CG-UCI-OnPUSCH ::= CHOICE {
dynamic                                 SEQUENCE (SIZE (1..4)) OF BetaOffsets,
semiStatic                              BetaOffsets
}
In Rel.16, 
· If DCI format 0_0 and DCI format 0_1 is used for activation, re-use Rel.15 mechanism
· If DCI format 0_2 is used for activation, follow the same parameter of dynamic-ForDCIFormat0_2 for DG 

	uci-onPUSCH
	In Rel. 15, following relevant parameters are specified:
CG-UCI-OnPUSCH ::= CHOICE {
dynamic                                 SEQUENCE (SIZE (1..4)) OF BetaOffsets,
semiStatic                              BetaOffsets
}
In Rel.16, for Type 1 CG, uci-OnPUSCH should be set to semiStatic. Whether to introduce new RRC parameter depends on whether the new betaoffset values e.g. 0 can be introduced for Rel.16.
	In Rel. 15, following relevant parameters are specified:
CG-UCI-OnPUSCH ::= CHOICE {
dynamic                                 SEQUENCE (SIZE (1..4)) OF BetaOffsets,
semiStatic                              BetaOffsets
}
In Rel.16, firstly, the decision for DG on how to use this parameter and the parameters dynamicForDCIFormat0_2, priority need to be made; then further discuss the impacts for CG Type 2.

	Priority-r16                            
	ENUMERATED {high, low}: Indicates the PHY priority of CG PUSCH at least for PHY-layer collision handling.



Proposal 3: 
· Following should be jointly discussed in AI 7.2.6.2, UCI enhancements for Type 1 and Type 2 CG
· For Type 1 CG, whether to introduce new RRC parameter depends on whether the new betaoffset values e.g. 0 can be introduced for Rel.16.
· For Type 2 CG activated by DCI format 0_0, Rel.15 uci-OnPUSCH configured for ConfiguredGrantConfig is applied.
· FFS for Type 2 CG activated by DCI format 0_1 and DCI format 0_2.
 
Any comments?
	Company
	View

	Nokia, NSB
	We agree with the FL proposal to discuss this together with DG in the UCI enh. AI. Let’s focus in this AI on the aspects which are not related to UCI or PUSCH enhancements otherwise.  

	ZTE
	Agree that discuss this in UCI agenda as last meeting.

	LG
	We also agree with discussing in other agenda for this issue. It is highly related to how to determine priority of CG.  



2.5 Parameters related to AI 7.2.6.3 – PUSCH enhancements
Following agreements were made for PUSCH enhancements:
For DG and retransmission of CG, introduce one RRC parameter for each of the DCI format 0_1 and the new UL DCI format, to indicate whether UE follows the behavior for “Rel-16 PUSCH transmission scheme” or the behavior for “Rel-15 PUSCH transmission scheme”.
· FFS: whether to restrict that “Rel-16 PUSCH transmission scheme” cannot be enabled for both DCI formats simultaneously 
For Type 1 CG, introduce an RRC parameter per CG configuration to indicate whether UE follows the behavior for “Rel-16 PUSCH transmission scheme” or the behavior for “Rel-15 PUSCH transmission scheme”.
For Type 2 CG, UE uses the PUSCH transmission scheme (“Rel-16 PUSCH transmission scheme” or “Rel-15 PUSCH transmission scheme”) associated with the activating DCI format.
For the dynamic indication of the number of repetitions for dynamic grant:
· Jointly coded with SLIV in TDRA table, by adding an additional column for the number of repetitions in the TDRA table 
· The maximum TDRA table size is increased to 64
· No other spec impact is expected
Support dynamic indication of the number of repetitions for Rel-15 PUSCH with slot aggregation using DCI formats 0_1 & the new UL DCI format
· The dynamic indication is done by using the same Rel-16 mechanism (Jointly coding the number of repetitions with SLIV in TDRA table)
Support configurable number of bits (0 or 1 bit) for “Frequency hopping flag” in the new DCI format for UL scheduling for Rel-16 URLLC. 
· New RRC parameter is introduced to configure frequency hopping, and the number of bits is determined as the same way in Rel-15   
In case frequency hopping is enabled for Rel-16 PUSCH, to determine the frequency locations of the two hops, reuse Rel-15 RRC parameters and equations for format 0_1, and introduce new RRC parameters (same as those of Rel-15) for new DCI UL format. 
· FFS time domain hopping pattern

Based on the progress for PUSCH enhancements, the possible RRC impacts for CG are summarized in Table 3 below.
Table 3
	Parameters 
	Impacts on Rel.16 Type 1 CG
	Impacts on Rel.16 Type 2 CG

	PUSCHtransmissionschemeindicator-ForDCIFormat0_2
	In Rel.15, no such parameter.

In Rel.16, it was already agreed to introduce a new RRC parameter per Type 1 CG. PUSCHtransmissionschemeindicator-ForType1Configuredgrant, to indicate whether UE follows the behavior for “Rel-16 PUSCH transmission scheme” or the behavior for “Rel-15 PUSCH transmission scheme”. 
	In Rel.15, no such parameter.

In Rel.16, it was already agreed UE uses the PUSCH transmission scheme (“Rel-16 PUSCH transmission scheme” or “Rel-15 PUSCH transmission scheme”) associated with the activating DCI format. 

	PUSCHtransmissionschemeindicator-ForDCIFormat0_1
	
	

	frequencyHopping-ForDCIFormat0_2
	In Rel.15, following relevant RRC parameter is defined: 
frequencyHopping                    ENUMERATED {intraSlot, interSlot} under ConfiguredGrantConfig

In Rel.16, 
· If PUSCHtransmissionschemeindicator indicates PUSCH repetition Type B, then a new RRC parameter needs to be introduced to configure the frequency hopping mode e.g. frequencyHopping                    ENUMERATED {interPUSCH?, interSlot?, intraslot?} under the RRC IE rrc-ConfiguredUplinkGrant 
· Otherwise, re-use Rel.15 RRC parameters and equations. 
	In Rel.15, following relevant RRC parameter is defined: 
frequencyHopping                    ENUMERATED {intraSlot, interSlot} under ConfiguredGrantConfig

In Rel.16, 
· Reuse the Rel.15 RRC parameters if DCI format 0_0 is used for activation.
· Follow the same parameter of frequencyHopping-ForDCIFormat0_2 and frequencyHoppingOffsetLists-ForDCIFormat0_2 configured for DG if DCI format 0_2 is used for activation.
· FFS if DCI format 0_1 is used for activation considering the configuration for PUSCHtransmissionschemeindicator-ForDCIFormat0_1. 

	frequencyHoppingOffsetLists-ForDCIFormat0_2
	In Rel.15, specified as frequencyHoppingOffset in rrc-ConfiguredUplinkGrant
In Rel.16, there is no need to introduce a new RRC parameter. Re-use Rel.15 parameter including the value range INTEGER (1.. maxNrofPhysicalResourceBlocks-1)
	· 

	PUSCH-TimeDomainResourceAllocationList-ForDCIformat0_2
	In Rel.15, no such parameter. But following related RRC parameters are defined in rrc-ConfiguredUplinkGrant:
· timeDomainAllocation                    INTEGER (0…15) indicates one entry of the Table 6.1.2.1.1-1 of TS38.214.
In Rel.16, FFS the table selection, below list possible options based on [11895]
· Option 1: TDRA table selection for Type 1 configured grant always follows the Rel.15 rules for UE specific search space defined in Table 6.1.2.1.1-1 of TS38.214, no matter whether or not a specific TDRA table is configured for DCI format 0_1 or for DCI format 0_2.
· Option 2: An RRC parameter is introduced for each Type 1 configured grant to indicate the selected TDRA table. When this parameter is not configured, TDRA table selection for Type 1 configured grant follows the Rel.15 rules for UE specific search space defined in Table 6.1.2.1.1-1 of TS38.214.
· Option 3: TDRA table selection for Type 1 configured grant follows the rules defined for a DCI format (either 0_1 or 0_2) on UE specific search space which is configured with the same PUSCH repetition type (either type A or type B) as that for Type 1 configured grant. 
· If none of the two DCI formats is configured with the same PUSCH repetition type as that for Type 1 configured grant, TDRA table selection for Type 1 configured grant follows the Rel.15 rules for UE specific search space defined in Table 6.1.2.1.1-1 of TS38.214.
· If both the two DCI formats are configured with the same PUSCH repetition type as that for Type 1 configured grant, TDRA table selection for Type 1 configured grant by default follows the rules for one of the two formats (e.g. format 0_1) on UE specific search space.
	Rel.15, no such parameter, follow DCI indication.
In Rel.16, 
· Use the table associated with the activating DCI format. 

	RepK
	Generally, for Type 1 and Type 2 CG, two options.  
· Opt.1: ignore the repetition factor indicated by the entry in the TDRA table; Reuse the Rel.15 RRC parameter RepK.
· Opt.2: the number of repetitions to be applied is given by numberofrepetitions as signaled in the TDRA table if present; otherwise by the higher layer configured parameter repK.



Proposal 4: 
· Following should be jointly discussed in AI 7.2.6.3, PUSCH enhancements for Type 1 and Type 2 CG
· frequencyHopping (for DCI formats 0_1 & 0_2)
· PUSCH-TimeDomainResourceAllocation
· repK
Any comments?
	Company
	View

	Nokia, NSB
	Agree with the FL proposal 

	ZTE
	Agree with the FL proposal 

	LG
	Agree with the FL proposal 



2.6 Parameters related to AI 7.2.6.4 – inter-UE multiplexing: TPC enhancements
Agreements made for inter-UE multiplexing: 
· For a DG-PUSCH, an open-loop parameter set indicated to the UE by scheduling DCI using a separate field than SRI is supported.
· FFS number of bits for the indication

· For DG-PUSCH, one bit (separately from SRI) in UL grant is used to indicate the open loop power control parameter set 
· Introduce one new RRC parameter that contains one additional P0-PUSCH-Set per SRI
· The one bit indication is present in the UL grant when the above new RRC parameter is configured 
· If present, the one bit in the DCI is used to switch between the P0 value from the existing P0-PUSCH-AlphaSet and the P0 value from the newly configured P0-PUSCH-Set

Conclusion made in #98bis:
· No enhancement for CG-PUSCH power control in Rel-16 for inter-UE multiplexing

Based on the progress for TPC enhancements under inter-UE multiplexing AI, it is necessary to discuss following:
· Whether UL grant mentioned in above agreements includes both DCI format 0_1 and DCI format 0_2 or only includes DCI format 0_2?
· Whether there is impact for Type 2 CG activated by DCI format 0_1 and DCI format 0_2?

Table 4 below summarized the Rel.15 power control for CG. 
Table 3
	Parameters 
	Type 1 CG
	Type 2 CG

	p0-NominalWithoutGrant
	In Rel.15, specified in PUSCH-PowerControl
	In Rel.15, Specified in PUSCH-PowerControl

	P0-PUSCH-Alpha
	In Rel.15, specified in ConfiguredGrantConfig. 
Index of the P0-PUSCH-AlphaSet to be used for this configuration.
	In Rel.15, Specified in ConfiguredGrantConfig
Index of the P0-PUSCH-AlphaSet to be used for this configuration.

	powerControlLoopToUse
	In Rel.15, Specified in ConfiguredGrantConfig
	In Rel.15, Specified in ConfiguredGrantConfig

	PUSCH-PathlossReferenceRS
	In Rel.15, specified as pathlossReferenceIndex in rrc-ConfiguredUplinkGrant 

	In Rel.15, specified in PUSCH-PowerControl and indicated by SRI field in activation DCI

	SRI-PUSCH-PowerControl
	Not defined in Rel.15 

	Not defined in Rel.15

	tpc-Accumulation
	In Rel.15, specified in PUSCH-PowerControl
	In Rel.15, specified in PUSCH-PowerControl
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-	For a PUSCH (re)transmission configured by ConfiguredGrantConfig, ,  is provided by p0-NominalWithoutGrant, or  if p0-NominalWithoutGrant is not provided, and  is provided by p0 obtained from p0-PUSCH-Alpha in ConfiguredGrantConfig that provides an index P0-PUSCH-AlphaSetId to a set of P0-PUSCH-AlphaSet for active UL BWP  of carrier  of serving cell 





-	For ,  is provided by alpha obtained from p0-PUSCH-Alpha in ConfiguredGrantConfig providing an index P0-PUSCH-AlphaSetId to a set of P0-PUSCH-AlphaSet for active UL BWP  of carrier  of serving cell 


-	For a PUSCH transmission configured by ConfiguredGrantConfig, if rrc-ConfiguredUplinkGrant is included in ConfiguredGrantConfig , a RS resource index  is provided by a value of pathlossReferenceIndex included in rrc-ConfiguredUplinkGrant where the RS resource is either on serving cell  or, if provided, on a serving cell indicated by a value of pathlossReferenceLinking



-	For a PUSCH transmission configured by ConfiguredGrantConfig that does not include rrc-ConfiguredUplinkGrant, the UE determines a RS resource index  from a value of PUSCH-PathlossReferenceRS-Id that is mapped to a SRI field value in a 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 index  with a respective PUSCH-PathlossReferenceRS-Id value being equal to zero where the RS resource is either on serving cell  or, if provided, on a serving cell indicated by a value of pathlossReferenceLinking




Proposal 5:
· For Rel.16 Type 1 CG, power control re-uses Rel.15 mechanism.
· For Rel.16 Type 2 CG, FFS whether/how to support that an open-loop parameter set can be indicated to the UE by activation DCI using a separate field than SRI.
Any comments?
	Company
	View

	Nokia, NSB
	We agree with the proposal on Type 1 CG. 
On the Type 2 CG, as we anyhow have independent configurability of the TPC parameters for CG, we think that also for the new DCI format the Rel-15 operation of TPC could be re-used as well (no reason for a change here). 

	ZTE
	Agree.

	Spreadtrum
	We agree with Type 1 CG. For Type 2 CG, we prefer to support an open-loop parameter set that indicating to UE by activation DCI using a separate field than SRI.

	LG
	Agree with this proposal for type 1 CG. 
For type 2 CG, I think it can be violation of previous agreement in inter-UE multiplexing. We had been agreed with that there is no enhanced power control. So basically, that functionality couldn’t be applied to configured grant. 



2.7 Parameters related to AI 7.2.6.6 – CG enhancements
· transformPrecoder                   ENUMERATED {enabled, disabled}
· nrofHARQ-Processes                  INTEGER(1..16),
· periodicity
· configuredGrantTimer                    INTEGER (1..64)   
· repK-RV                             ENUMERATED {s1-0231, s2-0303, s3-0000}
· periodicityExt-r16
· harq-ProcessID-Offset-r16               INTEGER (0..15)
· configuredGrantConfigIndex-r16 
· startingFromRV0-r16
Conclusion: 
· no need for change is identified for following Rel.15 parameters configured for CG
· nrofHARQ-Processes 
· periodicity
· configuredGrantTimer 
· repK-RV
Any comments?
	Company
	View

	Nokia, NSB
	We agree with this proposed conclusion

	ZTE
	Agree

	Spreadtrum
	Agree

	LG
	Agree with the proposed conclusion by FL. 




Proposal 6: 
· For transformPrecoder, 
· For Type 1 CG initial transmission, reuse Rel.15 parameter configured for ConfiguredGrantConfig. 
· For Type 2 CG initial transmission activated by DCI format 0_0 and 0_1, reuse Rel.15 parameter configured for ConfiguredGrantConfig.
· For Type 2 CG initial transmission activated by DCI format 0_2, down-select following two options:
· Option 1: follow the transformPrecoder configured for ConfiguredGrantConfig.
· Option 2: follow the transformPrecoder configured for PUSCHConfig.
· For Type 1 CG and Type 2 CG re-transmission scheduled by DCI format 0_0 and 0_1, reuse Rel.15 parameter configured for ConfiguredGrantConfig.
· For Type 1 CG and Type 2 CG re-transmission scheduled by DCI format 0_2 down-select following two options:
· Option 1: follow the transformPrecoder configured for ConfiguredGrantConfig.
· Option 2: follow the transformPrecoder configured for PUSCHConfig.
Any comments?
	Company
	View

	Nokia, NSB
	We agree with the proposals (that do not have options) – with 3 exceptions, the 3 last bullet points. 
1. On the first open issue transformPrecoder for Type 2 CG without associated DCI (activated with 0_2), we support Option 1 – i.e. we do not see a need to change the Rel-15 behavior (which leads to the same UL modulation type for CG independently of the activating DCI format). 
2. The bullet “For Type 1 CG and Type 2 CG re-transmission scheduled by DCI format 0_0 and 0_1, reuse Rel.15 parameter configured for ConfiguredGrantConfig.”I guess is no correctly captured. I guess the intention here would be to apply the Rel-15 rules fi.e. no change for 0_0 and 0_1 there). But this does not mean that the parameters of CG config are used – as 214 states currently: 
For the PUSCH retransmission scheduled by a PDCCH with CRC scrambled by CS-RNTI with NDI=1, the parameters in pusch-Config are applied for the PUSCH transmission except for p0-NominalWithoutGrant, p0-PUSCH-Alpha, powerControlLoopToUse, pathlossReferenceIndex described in Subclause 7.1 of [6, TS 38.213], mcs-Table, mcs-TableTransformPrecoder described in Subclause 6.1.4.1 and transformPrecoder described in Subclause 6.1.3.I
therefore we suggest to change the proposal as follows: 
For Type 1 CG and Type 2 CG re-transmission scheduled by DCI format 0_0 and 0_1 follow the Rel-15 behavior, reuse Rel.15 parameter configured for ConfiguredGrantConfig.
3. On the second open issue, we suggest the intention of Option 2 (i.e. follow Rel-15 bahvior of the same as for DG PUSCH with C-RNTI), but again think this is not 100% technically correct caputured here. When looking at the details of Sec. 6.1.3 in 214, there is the option that the transform precoder is actually not configured in PUSCH-config (see below). Therefore, we think the technically correct proposal would be (either change Option 2 or add Option 3):
Option 2/3: transformPrecoder follows the Rel-15 behavior, i.e. the transform precoder for DG PUSCH with C-RNTI and C-RNTI with NDI=1 are the same. 

For PUSCH transmission scheduled by a PDCCH with CRC scrambled by CS-RNTI with NDI=1, C-RNTI, or MCS-C-RNTI or SP-CSI-RNTI:
-	If the DCI with the scheduling grant was received with DCI format 0_0, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter msg3-transformPrecoder. 
-	If the DCI with the scheduling grant was not received with DCI format 0_0 
-	If the UE is configured with the higher layer parameter transformPrecoder in pusch-Config, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to this parameter.
-	If the UE is not configured with the higher layer parameter transformPrecoder in pusch-Config, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter msg3-transformPrecoder.


	ZTE
	Reuse Rel-15 behavior for both initial and re-transmission for both Type 1 and Type 2 activated by all DCI formats. 

	Spreadtrum
	We agree with ZTE. Rel-15 waveform configuration/selection can be reused for Type 1 and Type 2 CG PUSCH activated by all DCI formats including DCI 0_2.

	LG
	We agree with ZTE if there is no problem. If we find an issue after decision on other UE behavior, e.g., misalignment between transform precoder and RA/DMRS/MCS configuration, we can revisit this issue. So far, we could not find a problem with Rel.15 UE behavior with DCI format 0_2 in terms of waveform. 



2.8 Additional RRC parameters 

· [2477, SS] proposed to introduce a new RRC parameter for a new type of time domain offset to align the DMRS of different UL configured grants of the same UE. While it seems current mechanism, e.g. timeDomainOffset and timeDomainAllocation for Type 1 CG and K2, timedomain resource assignment in ctivation DCI for Type 2 can achieve this target. 
· [2477, SS], [2523, OPPO] proposed to introduce a new RRC parameter of antennaPort for each Type 2 CG configuration for the case that time-/frequency domain resource are shared by multiple configurations and DCI format 0_0 and new DCI format without antenna port field are used for activation.
· [2219, Intel] proposed to introduce a flag in RRC to switch between following two behaviours to make the false alarm rate controllable at NW side
· The configurable field size and number of codepoints are reduced accordingly, or
· Only the number of codepoints is reduced, and the unused bits are set to a known value
However, there are also some other contributions [CATT, 2173], [LG, 2401], [SS, 2477] proposed to set additional fields e.g. TPC command field, TDRA field as a ‘known’ value for activation and/or release validation without any RRC impacts, which seems more desirable. [ZTE, 1968], [MTK, 2121] proposed to just reuse Rel.15 fields for activation and/or release DCI validation.
· [1968, ZTE] proposed to introduce a RRC configured mapping between codepoints of carrier indicator field and CC index to support joint release of CGs on one or more CCs for overhead reduction. While at this late stage, the necessity and essentiality seem not strong.  
· [LG, 2401] proposed that a UE can be configured which DCI formats can be used for a CG configuration to keep the configuration flexibility and keep the same DCI size/HPN, NDI RV field position bw the DCI scrambled with C-RNTI and CS-RNTI. While there are other ways to solve the issue without any RRC impacts. 
· [Nokia, 2608], [ZTE, 1968] proposed to support a dynamic CG profile/configuration change for Type 1 CG through UE pre-configuration of multiple CG Type 1 configurations by RRC signalling, which can be dynamically exchanged/selected by DL PDCCH signalling. 
Proposal 7:
· At least discuss whether additional RRC parameter is necessary for following:
· Introduce a new RRC parameter of antennaPort for each Type 2 CG configuration for the case that time-/frequency domain resource are shared by multiple configurations and DCI format 0_0 and new DCI format without antenna port field are used for activation.
· FFS other essential RRC parameters 
Any comments?
	Company
	View

	Nokia, NSB
	Having the AP configurable in case not possible to indicate it (AP field not present) could be an option. 

	ZTE
	Agree with the proposal. 

	Spreadtrum
	This RRC parameter of antennaPort can be used for CG PUSCH activated by DCI 0_0 and DCI 2_0 if its antenna ports field is 0 bits.

	LG
	Considering re-transmission of CG on CG resources during CG timer, it seems not reasonable to use DCI having different number of DMRS port. In this point of view, It is hard to say that it is essential RRC parameter. 
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1 
2 
3 L1 signaling for activation/release of multiple CG configs     
For NDI/HPN and RV field(s) position alignment, following options are proposed based on contributions.
· Option 1: bit width of each field in DCI format 0_2 with CRC scrambled by CS-RNTI is the same as the bit width of the same field in DCI format 0_2 with CRC scrambled by C-RNTI. [CATT, 2173], [Nokia, 2608], [DCM, 2889]
· Option 2: the bit width of each field in DCI format 0_2 with CRC scrambled by CS-RNTI and C-RNTI is determined by respective RRC configurations and padding is applied to the DCI format scrambled by the RNTI with smaller size
· Option 3: Locate NDI field as well as HPN field in front of the fields with configurable bit width, and pad ‘0’ bits to the end of the DCI if the size of the DCI is not equal to a maximum value. The maximum value of the DCI size is determined according to the higher layer configuration either for dynamic grant or configured grant that leads to the maximum DCI size. [HW, 1895]
Based on current DCI format 0_2 structure in R1-1913196 [Introduction of Physical Layer Enhancements for NR URLLC in 212], option 3 is difficult to be supported. Therefore, following is proposed: 
Proposal 8:
· The structure and bit width of each field in DCI format 0_2 scrambled by C-RNTI and CS-RNTI are the same and given by the configuration of DCI format 0_2.
Any comments?
	Company
	View

	Nokia, NSB
	Agree

	ZTE
	Agree

	Spreadtrum
	Agree

	LG
	It is highly related to other proposals in section 2. It seems necessary to discuss section 2 first. In order to avoid potential risk from other proposal, we can simply say “size matching of DCI format 0_2 between C-RNTI and CS-RNTI is perform field by field.”



In addition, for DCI formats to release the Type 2 CG, [ZTE, 1968], [vivo, 2036], [CATT, 2173], [SS, 2477], [Apple, 2821], [QC, 2964], [Nokia, 2608], [DCM, 2889] proposed to confirm the working assumption that support DCI format 0-1 and 0-2 for Rel.16 Type 2 CG release. 
Proposal 9:
· Confirm the WA that support DCI format 0-1 and 0-2 for Rel.16 Type 2 CG release. 

Any comments?
	Company
	View

	Nokia, NSB
	Agree

	ZTE
	Agree

	Spreadtrum
	Agree

	LG
	Agree



3.1 Retransmission of CG 
In the last meeting, following WA was made. 
· (Working assumption) Retransmission of the PUSCH scheduled by a new UL DCI format (DCI format 0_2) with CRC scrambled by CS-RNTI with NDI=1 shall follow the same higher layer configuration defined for dynamic PUSCH transmission associated with the new UL DCI format.
[Ericsson, 1950], [ZTE, 1968], [vivo, 2036]  proposed to confirm the WA; 

[CATT, 2173] proposed to confirm the RAN1#98b working assumption with exceptions as in Rel-15.
· Retransmission of the PUSCH scheduled by a new UL DCI format with CRC scrambled by CS-RNTI with NDI=1 shall follow the same higher layer configuration defined for dynamic PUSCH transmission associated with the new UL DCI format except for p0-NominalWithoutGrant, p0-PUSCH-Alpha, powerControlLoopToUse, pathlossReferenceIndex, mcs-Table, mcs-TableTransformPrecoder and transformPrecoder.
[Nokia, 2608] proposed to confirm the RAN1 #98bis working assumption with the following changes:
“Retransmission of the PUSCH scheduled by a new UL DCI format 0_2 with CRC scrambled by CS-RNTI with NDI=1 shall follow the same higher layer configuration defined for dynamic PUSCH transmission associated with the new UL DCI format 0_2 except for:
· p0-NominalWithoutGrant, p0-PUSCH-Alpha, powerControlLoopToUse, pathlossReferenceIndex described in Subclause 7.1 of TS 38.213 (as in Rel-15)
· MCS table usage: 
· If a smaller than 5-bit MCS field size is supported and configured for DCI Format 0_2, then the MCS from DCI Format 0_2 is directly applied. Otherwise, the Rel-15 behaviour of using the configured MCS table for configuredGrantConfig applies. 
Considering the WA has no RRC impacts, it is safer to decide whether to confirm it after RRC parameters for Rel.16 CG is clear. 
Proposal 10:
· Discuss whether to confirm the WA after RRC parameters for Rel.16 CG become clear. 
Any comments?
	Company
	View

	Nokia, NSB
	As noted in our contribution, we are fine with the intention of the working assumption – but think that the TPC parameters should be reused from CG config (as in Rel-15, why not using if having the option to configure it independently anyhow)
The transform precoder parts seems to be captured in proposal 6 alread. 
Similar as in proposal 2, we think the handling of the applicable MCS should be dependent on the number of bits also for DG PUSCH. 

	ZTE
	Confirm the working assumption with exceptions as in Rel-15.

	LG
	Agree with FL. We believe that there could be additional exceptions after RRC parameter discussion. However, similar to Nokia, we also fine with the intention and the principle. 




4 Proposal summary
Based on the survey and above discussions. All proposals are summarized as following:
Proposal 1: 
· For the following newly introduced RRC parameters including the configuration for DCI format 0_2, the related RRC parameters for Type 2 CG activated by DCI format 0_2 follow those configured for DCI format 0_2. 
· SRS resource indicator 
· Precoding information and number of layers
· SRS request
· DMRS-PTRS association
· ResourceAllocationType1-granularity-ForDCIFormat0_2
· Antenna port(s) if 2 or 3 or 4 or 5 bits are configured for DCI format 0_2
· FFS if 0 bit is configured for DCI format 0_2  
· DMRS sequence initialization if 1 bit is configured for DCI format 0_2
· FFS if 0 bit is configured for DCI format 0_2  
Proposal 2: 
· For Type 2 CG activated by DCI format 0_2, down-select following two options for MCS table
· Opt. 1: If a smaller than 5-bit MCS field size is supported and configured for DCI Format 0_2, then the MCS table for DCI Format 0_2 is applied. Otherwise, the Rel-15 configured MCS table for ConfiguredGrantConfig is applied.
· Opt. 2: the MCS table for DCI Format 0_2 is always applied, ignore Rel.15 mcs-Table, mcs-TableTransformPrecoder if configured.
Proposal 3: 
· Following should be jointly discussed in AI 7.2.6.2, UCI enhancements for Type 1 and Type 2 CG
· For Type 1 CG, whether to introduce new RRC parameter depends on whether the new betaoffset values e.g. 0 can be introduced for Rel.16.
· For Type 2 CG activated by DCI format 0_0, Rel.15 uci-OnPUSCH configured for ConfiguredGrantConfig is applied.
· FFS for Type 2 CG activated by DCI format 0_1 and DCI format 0_2.
Proposal 4: 
· Following should be jointly discussed in AI 7.2.6.3, PUSCH enhancements for Type 1 and Type 2 CG
· frequencyHopping (for DCI formats 0_1 & 0_2)
· PUSCH-TimeDomainResourceAllocation
· repK
Proposal 5:
· For Rel.16 Type 1 CG, power control re-uses Rel.15 mechanism.
· For Rel.16 Type 2 CG, FFS whether/how to support that an open-loop parameter set can be indicated to the UE by activation DCI using a separate field than SRI.
Conclusion: 
· No need for change is identified for following Rel.15 parameters configured for CG
· nrofHARQ-Processes 
· configuredGrantTimer 
· repK-RV
Proposal 6: 
· For transformPrecoder, 
· For Type 1 CG initial transmission, reuse Rel.15 parameter configured for ConfiguredGrantConfig. 
· For Type 2 CG initial transmission activated by DCI format 0_0 and 0_1, reuse Rel.15 parameter configured for ConfiguredGrantConfig.
· For Type 2 CG initial transmission activated by DCI format 0_2, down-select following two options:
· Option 1: follow the transformPrecoder configured for ConfiguredGrantConfig.
· Option 2: follow the transformPrecoder configured for PUSCHConfig.
· For Type 1 CG and Type 2 CG re-transmission scheduled by DCI format 0_0 and 0_1, reuse Rel.15 parameter configured for ConfiguredGrantConfig.
· For Type 1 CG and Type 2 CG re-transmission scheduled by DCI format 0_2 down-select following two options:
· Option 1: follow the transformPrecoder configured for ConfiguredGrantConfig.
· Option 2: follow the transformPrecoder configured for PUSCHConfig.
Proposal 7:
· At least discuss whether additional RRC parameter is necessary for following:
· Introduce a new RRC parameter of antennaPort for each Type 2 CG configuration for the case that time-/frequency domain resource are shared by multiple configurations and DCI format 0_0 and new DCI format without antenna port field are used for activation.
· FFS other essential RRC parameters 
Proposal 8:
· The structure and bit width of each field in DCI format 0_2 scrambled by C-RNTI and CS-RNTI are the same and given by the configuration of DCI format 0_2.
Proposal 9:
· Confirm the WA that support DCI format 0-1 and 0-2 for Rel.16 Type 2 CG release. 
Proposal 10:
· Discuss whether to confirm the WA after RRC parameters for Rel.16 CG become clear. 
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6 Agreements 

#98bis
	Agreements:
· Support DCI format 0-0, 0-1 and new DCI format scheduling PUSCH for Rel.16 Type 2 CG activation.
Agreements:
· Support DCI format 0-0 for Rel.16 Type 2 CG release.
· As a working assumption, also DCI format 0-1 and the new DCI format
Agreements:
· M (M<=4) least significant bits of HPN field in DCI format 0-0 with CRC scrambled by CS-RNTI is used to indicate which configuration is to be activated and which configuration(s) is/are to be released.
· M (M<=4) least significant bits of HPN field in DCI format 0-1 with CRC scrambled by CS-RNTI is used to indicate which configuration is to be activated.
· M (M<=4) least significant bits of HPN field in DCI format 0-1 with CRC scrambled by CS-RNTI is used to indicate which configuration(s) is to be released.
· FFS details of M, including M can be the same or different for activation and release DCI.
· FFS for new DCI format. 
· FFS the impacts on the false alarm for activation/release DCI validation.
Agreements:
· At least HPN field in the new UL DCI format (DCI format 0_2)is used to indicate which configuration is to be activated and/or which configuration(s) is/are to be released.
· FFS other field(s) whether/if the number of bits for HPN field is smaller than M.
· FFS the impacts on the false alarm for activation/release DCI validation.
Agreements:
· The new UL DCI format (DCI format 0_2)with CRC scrambled by CS-RNTI and the new UL DCI format (DCI format 0_2)with CRC scrambled by C-RNTI should have the same total DCI size. 
Agreements:
· (Working assumption) Retransmission of the PUSCH scheduled by a new UL DCI format (DCI format 0_2)with CRC scrambled by CS-RNTI with NDI=1 shall follow the same higher layer configuration defined for dynamic PUSCH transmission associated with the new UL DCI format.
Agreements:
· M is determined by the bit length for HPN field for each DCI format for activation and release of Type 2 CG
Agreements:
· For CG PUSCH, 
· Introduce the RRC signalling per CG configuration to enable/disable the feature of starting from any RV0 occasion for RV cyclic sequences {0,0,0,0} and {0,3,0,3}.
· If disabled, Rel-16 behaviour
· If enabled, reuse Rel-15 behavior 



Agreements made in RAN2 #105bis
	[bookmark: _Hlk22305394]R2 assumes that the maximum number of active SPS configurations for a given BWP of a serving cell in the specification is 8 or 16 (FFS).
R2 assumes short SPS/CG periodicities and/or multiple SPS/CG configurations and/or combination thereof could be used to mitigate the periodicity misalignment between the TSN periodicity and CG/SPS periodicity. Other solutions not precluded, e.g. to address resource consumption. 
Will support “short” SPS periodicities, at least down to 0.5ms
Ask R1 on feasibility, and additionally the feasibility to go down to even lower values, e.g. 2 symb.  
R2 assumes that activation/deactivation is done by DCI. 
RAN1 should address activation/deactivation DCIs related with configured grant Type 2 and SPS in the case of multiple configurations
When multiple UL CG or DL SPS configurations is configured, an offset for each configuration is needed for the calculation of the HARQ process ID




Agreements made in RAN2 #107bis
	R2 assumes to support 8 as the maximum number of simultaneously activated SPS configurations per BWP per serving cell.
Introduce SPS/CG index to identify each SPS/CG among multiple SPS/CG configurations, i.e., as in Rel-15 LTE.
The association between “state” (used in the joint release DCI) and the CG configuration(s) for type-2 CG is configured via RRC message.
Each CG configuration is always configured independently, as in Rel-15 LTE. 
The association between “state” (used in the joint release DCI) and the SPS configuration(s) is configured via RRC message, if RAN1 working assumption for joint release for multiple SPS configuration is confirmed.
Each SPS configuration is always configured independently, as in Rel-15 LTE. 
Support simultaneous Type 1 & 2 CG configurations in a BWP.
CG periodicities of any integer-multiple of one slot (FFS if we go even lower, e.g. 2 symb, 7 symb) below a maximum value should be supported. FFS on the maximum value of integer N. 
SPS periodicities of any integer-multiple of one slot below a maximum value should be supported in Rel-16. FFS on the maximum value of integer N.

R2 assumes that HARQ offset parameter is explicitly configured by the network for each CG/SPS configuration.
For CG, HARQ Process ID = [floor(CURRENT_symbol/periodicity)] modulo nrofHARQ-Processes + harq-procID-offset.
FFS (for checking) if For SPS, HARQ Process ID = [floor(CURRENT_slot/periodicity)] modulo nrofHARQ-Processes + harq-ProcID-offset, Where CURRENT_slot = [(SFN × numberOfSlotsPerFrame) + slot number in the frame].
Introduce a new confirmation MAC CE format in Rel-16, which reflects the confirmation of multiple configured grant configurations 




38.214, 6.1 UE procedure for transmitting the physical uplink shared channel

PUSCH transmission(s) can be dynamically scheduled by an UL grant in a DCI, or the transmission can correspond to a configured grant Type 1 or Type 2. The configured grant Type 1 PUSCH transmission is semi-statically configured to operate upon the reception of higher layer parameter of configuredGrantConfig including rrc-ConfiguredUplinkGrant without the detection of an UL grant in a DCI. The configured grant Type 2 PUSCH transmission is semi-persistently scheduled by an UL grant in a valid activation DCI according to Subclause 10.2 of [6, TS 38.213] after the reception of higher layer parameter configuredGrantConfig not including rrc-ConfiguredUplinkGrant.
For the PUSCH transmission corresponding to a configured grant, 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. 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 the PUSCH retransmission scheduled by a PDCCH with CRC scrambled by CS-RNTI with NDI=1, the parameters in pusch-Config are applied for the PUSCH transmission except for p0-NominalWithoutGrant, p0-PUSCH-Alpha, powerControlLoopToUse, pathlossReferenceIndex described in Subclause 7.1 of [6, TS 38.213], mcs-Table, mcs-TableTransformPrecoder described in Subclause 6.1.4.1 and transformPrecoder described in Subclause 6.1.3.
[bookmark: _Toc19798776]38.212, 7.3.1.1.2	Format 0_1
A UE does not expect that the bit width of a field in DCI format 0_1 with CRC scrambled by CS-RNTI is larger than corresponding bit width of same field in DCI format 0_1 with CRC scrambled by C-RNTI for the same serving cell. 
If the bit width of a field in the DCI format 0_1 with CRC scrambled by CS-RNTI is not equal to that of the corresponding field in the DCI format 0_1 with CRC scrambled by C-RNTI for the same serving cell, a number of most significant bits with value set to '0' are inserted to the field in DCI format 0_1 with CRC scrambled by CS-RNTI until the bit width equals that of the corresponding field in the DCI format 0_1 with CRC scrambled by C-RNTI for the same serving cell. 

R2-1914762 38.331_RRC running CR for NR IIoT 
BWP-UplinkDedicated
The IE BWP-UplinkDedicated is used to configure the dedicated (UE specific) parameters of an uplink BWP.
BWP-UplinkDedicated information element
-- ASN1START
-- TAG-BWP-UPLINKDEDICATED-START

BWP-UplinkDedicated ::=             SEQUENCE {
    pucch-Config                        SetupRelease { PUCCH-Config }                                   OPTIONAL,   -- Need M
    pusch-Config                        SetupRelease { PUSCH-Config }                                   OPTIONAL,   -- Need M
    configuredGrantConfig               SetupRelease { ConfiguredGrantConfig }                          OPTIONAL,   -- Need M
    srs-Config                          SetupRelease { SRS-Config }                                     OPTIONAL,   -- Need M
    beamFailureRecoveryConfig           SetupRelease { BeamFailureRecoveryConfig }                      OPTIONAL,   -- Cond SpCellOnly
    ...
    configuredGrantConfigList-r16       SetupRelease { ConfiguredGrantConfigList-r16 }                  OPTIONAL    -- Need M
}

-- TAG-BWP-UPLINKDEDICATED-STOP
-- ASN1STOP

	BWP-UplinkDedicated field descriptions

	beamFailureRecoveryConfig
Configuration of beam failure recovery. If supplementaryUplink is present, the field is present only in one of the uplink carriers, either UL or SUL.

	configuredGrantConfig
A Configured-Grant of type1 or type2. It may be configured for UL or SUL but in case of type1 not for both at a time. Except for reconfiguration with sync, the NW does not reconfigure configuredGrantConfig when there is an active configured uplink grant Type 2 (see TS 38.321 [3]). However, the NW may release the configuredGrantConfig at any time.

	configuredGrantConfigList
A list of multiple Configured grant configurations for one BWP.

	pucch-Config
PUCCH configuration for one BWP of the normal UL or SUL of a serving cell. If the UE is configured with SUL, the network configures PUCCH only on the BWPs of one of the uplinks (normal UL or SUL). The network configures PUCCH-Config at least on non-initial BWP(s) for SpCell and PUCCH SCell. If supported by the UE, the network may configure at most one additional SCell of a cell group with PUCCH-Config (i.e. PUCCH SCell).
In EN-DC, The NW configures at most one serving cell per frequency range with PUCCH. And in EN-DC, if two PUCCH groups are configured, the serving cells of the NR PUCCH group in FR2 use the same numerology.
The NW may configure PUCCH for a BWP when setting up the BWP. The network may also add/remove the pucch-Config in an RRCReconfiguration with reconfigurationWithSync (for SpCell or PUCCH SCell) or with SCell release and add (for PUCCH SCell) to move the PUCCH between the UL and SUL carrier of one serving cell. In other cases, only modifications of a previously configured pucch-Config are allowed.
If one (S)UL BWP of a serving cell is configured with PUCCH, all other (S)UL BWPs must be configured with PUCCH, too.

	pusch-Config
PUSCH configuration for one BWP of the normal UL or SUL of a serving cell. If the UE is configured with SUL and if it has a PUSCH-Config for both UL and SUL, an UL/SUL indicator field in DCI indicates which of the two to use. See TS 38.212 [17], clause 7.3.1.

	srs-Config
Uplink sounding reference signal configuration.



	Conditional Presence
	Explanation

	SpCellOnly
	The field is optionally present, Need M, in the BWP-UplinkDedicated of an SpCell. It is absent otherwise. 



NEXT CHANGE
[bookmark: _Toc20425957]–	ConfiguredGrantConfig
The IE ConfiguredGrantConfig is used to configure uplink transmission without dynamic grant according to two possible schemes. The actual uplink grant may either be configured via RRC (type1) or provided via the PDCCH (addressed to CS-RNTI) (type2). Multiple Configurd Grant configurations may be configured in one BWP of a serving cell.
ConfiguredGrantConfig information element
-- ASN1START
-- TAG-CONFIGUREDGRANTCONFIG-START

ConfiguredGrantConfig ::=           SEQUENCE {
    frequencyHopping                    ENUMERATED {intraSlot, interSlot}                                       OPTIONAL,   -- Need S
    cg-DMRS-Configuration               DMRS-UplinkConfig,
    mcs-Table                           ENUMERATED {qam256, qam64LowSE}                                         OPTIONAL,   -- Need S
    mcs-TableTransformPrecoder          ENUMERATED {qam256, qam64LowSE}                                         OPTIONAL,   -- Need S
    uci-OnPUSCH                         SetupRelease { CG-UCI-OnPUSCH }                                         OPTIONAL,   -- Need M
    resourceAllocation                  ENUMERATED { resourceAllocationType0, resourceAllocationType1, dynamicSwitch },
    rbg-Size                            ENUMERATED {config2}                                                    OPTIONAL,   -- Need S
    powerControlLoopToUse               ENUMERATED {n0, n1},
    p0-PUSCH-Alpha                      P0-PUSCH-AlphaSetId,
    transformPrecoder                   ENUMERATED {enabled, disabled}                                          OPTIONAL,   -- Need S
    nrofHARQ-Processes                  INTEGER(1..16),
    repK                                ENUMERATED {n1, n2, n4, n8},
    repK-RV                             ENUMERATED {s1-0231, s2-0303, s3-0000}                                  OPTIONAL,   -- Need R
    periodicity                         ENUMERATED {
                                                sym2, sym7, sym1x14, sym2x14, sym4x14, sym5x14, sym8x14, sym10x14, sym16x14, sym20x14,
                                                sym32x14, sym40x14, sym64x14, sym80x14, sym128x14, sym160x14, sym256x14, sym320x14, sym512x14,
                                                sym640x14, sym1024x14, sym1280x14, sym2560x14, sym5120x14,
                                                sym6, sym1x12, sym2x12, sym4x12, sym5x12, sym8x12, sym10x12, sym16x12, sym20x12, sym32x12,
                                                sym40x12, sym64x12, sym80x12, sym128x12, sym160x12, sym256x12, sym320x12, sym512x12, sym640x12,
                                                sym1280x12, sym2560x12
    },
    configuredGrantTimer                    INTEGER (1..64)                                                     OPTIONAL,   -- Need R
    rrc-ConfiguredUplinkGrant               SEQUENCE {
        timeDomainOffset                        INTEGER (0..5119),
        timeDomainAllocation                    INTEGER  (0..15),
        frequencyDomainAllocation               BIT STRING (SIZE(18)),
        antennaPort                             INTEGER (0..31),
        dmrs-SeqInitialization                  INTEGER (0..1)                                                  OPTIONAL,   -- Need R
        precodingAndNumberOfLayers              INTEGER (0..63),
        srs-ResourceIndicator                   INTEGER (0..15)                                                 OPTIONAL,   -- Need R
        mcsAndTBS                               INTEGER (0..31),
        frequencyHoppingOffset                  INTEGER (1.. maxNrofPhysicalResourceBlocks-1)                   OPTIONAL,   -- Need R
        pathlossReferenceIndex                  INTEGER (0..maxNrofPUSCH-PathlossReferenceRSs-1),
        ...
    }                                                                                                           OPTIONAL,   -- Need R
    ...
    [[
      configuredGrantConfigIndex-r16          ConfiguredGrantConfigIndex-r16                                  OPTIONAL,   -- Need M
      harq-ProcessID-Offset-r16               INTEGER (0..15)                                                 OPTIONAL,   -- Need M
      periodicityExt-r16                      ENUMERATED {FFS}                                                OPTIONAL,   -- Need M
      startingFromRV0-r16                     ENUMERATED {on,off}                                             OPTIONAL,   -- Need M
      priority-r16                            ENUMERATED {high,low}                                           OPTIONAL   -- Need M
    ]]
}

CG-UCI-OnPUSCH ::= CHOICE {
    dynamic                                 SEQUENCE (SIZE (1..4)) OF BetaOffsets,
    semiStatic                              BetaOffsets
}

-- TAG-CONFIGUREDGRANTCONFIG-STOP
-- ASN1STOP

	ConfiguredGrantConfig field descriptions

	antennaPort
Indicates the antenna port(s) to be used for this configuration, and the maximum bitwidth is 5. See TS 38.214 [19], clause 6.1.2, and TS 38.212 [17], clause 7.3.1.

	cg-DMRS-Configuration
DMRS configuration (see TS 38.214 [19], clause 6.1.2.3).

	configuredGrantConfigIndex
Indicates the index of one of multiple Configured Grant configurations.

	configuredGrantTimer
Indicates the initial value of the configured grant timer (see TS 38.321 [3]) in multiples of periodicity. 

	dmrs-SeqInitialization
The network configures this field if transformPrecoder is disabled. Otherwise the field is absent.

	frequencyDomainAllocation
Indicates the frequency domain resource allocation, see TS 38.214 [19], clause 6.1.2, and TS 38.212 [17], clause 7.3.1).

	frequencyHopping
The value intraSlot enables 'Intra-slot frequency hopping' and the value interSlot enables 'Inter-slot frequency hopping'. If the field is absent, frequency hopping is not configured.

	frequencyHoppingOffset
Frequency hopping offset used when frequency hopping is enabled (see TS 38.214 [19], clause 6.1.2 and clause 6.3).

	harq-ProcessID-Offset
Indicates the offset used in deriving the HARQ process IDs, see TS 38.321 [3], clause 5.4.1.

	mcs-Table
Indicates the MCS table the UE shall use for PUSCH without transform precoding. If the field is absent the UE applies the value qam64.

	mcs-TableTransformPrecoder
Indicates the MCS table the UE shall use for PUSCH with transform precoding. If the field is absent the UE applies the value qam64.

	mcsAndTBS
The modulation order, target code rate and TB size (see TS 38.214 [19], clause 6.1.2). The NW does not configure the values 28~31 in this version of the specification.

	nrofHARQ-Processes
The number of HARQ processes configured. It applies for both Type 1 and Type 2. See TS 38.321 [3], clause 5.4.1.

	p0-PUSCH-Alpha
Index of the P0-PUSCH-AlphaSet to be used for this configuration.

	periodicity
Periodicity for UL transmission without UL grant for type 1 and type 2 (see TS 38.321 [3], clause 5.8.2).
The following periodicities are supported depending on the configured subcarrier spacing [symbols]:
15 kHz:	2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 320, 640}
30 kHz:	2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 640, 1280}
60 kHz with normal CP	2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1280, 2560}
60 kHz with ECP:	2, 6, n*12, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1280, 2560}
120 kHz:	2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1024, 1280, 2560, 5120}


	periodicityExt
Periodicity for UL transmission without UL grant for type 1 and type 2 (see TS 38.321 [3], clause 5,8.2). If this field is present, the field periodicity is ignored. Value FFS.

	powerControlLoopToUse
Closed control loop to apply (see TS 38.213 [13], clause 7.1.1).

	priority
Indicates the PHY priority of CG PUSCH at least for PHY-layer collision handling.

	rbg-Size
Selection between configuration 1 and configuration 2 for RBG size for PUSCH. The UE does not apply this field if resourceAllocation is set to resourceAllocationType1. Otherwise, the UE applies the value config1 when the field is absent. Note: rbg-Size is used when the transformPrecoder parameter is disabled.

	repK-RV
The redundancy version (RV) sequence to use. See TS 38.214 [19], clause 6.1.2. The network configures this field if repetitions are used, i.e., if repK is set to n2, n4 or n8. Otherwise, the field is absent.

	repK
The number of repetitions of K.

	resourceAllocation
Configuration of resource allocation type 0 and resource allocation type 1. For Type 1 UL data transmission without grant, resourceAllocation should be resourceAllocationType0 or resourceAllocationType1.

	rrc-ConfiguredUplinkGrant
Configuration for "configured grant" transmission with fully RRC-configured UL grant (Type1). If this field is absent the UE uses UL grant configured by DCI addressed to CS-RNTI (Type2). Type 1 configured grant may be configured for UL or SUL, but not for both simultaneously.

	srs-ResourceIndicator
Indicates the SRS resource to be used. 

	startingFromRV0
This field is used to determine the initial transmission occasion of a transport block for a given RV sequence, see TS 38.214 [19], clause 6.1.2.3.1.

	timeDomainAllocation
Indicates a combination of start symbol and length and PUSCH mapping type, see TS 38.214 [19], clause 6.1.2 and TS 38.212 [17], clause 7.3.1.

	timeDomainOffset
Offset related to SFN=0, see TS 38.321 [3], clause 5.8.2.

	transformPrecoder
Enables or disables transform precoding for type1 and type2. If the field is absent, the UE enables or disables transform precoding in accordance with the field msg3-transformPrecoder in RACH-ConfigCommon, see TS 38.214 [19], clause 6.1.3.

	uci-OnPUSCH
Selection between and configuration of dynamic and semi-static beta-offset. For Type 1 UL data transmission without grant, uci-OnPUSCH should be set to semiStatic.



–	ConfiguredGrantConfigIndex
The IE ConfiguredGrantConfigIndex is used to indicate the index of one of multiple UL Configured Grant configurations.
ConfiguredGrantConfigIndex information element
-- ASN1START
-- TAG-CONFIGUREDGRANTCONFIGINDEX-START

ConfiguredGrantConfigIndex-r16 ::= INTEGER (1.. maxNrofConfiguredGrantConfig-r16)

-- TAG-CONFIGUREDGRANTCONFIGINDEX-STOP
-- ASN1STOP


–	ConfiguredGrantConfigList
The IE ConfiguredGrantConfigList is used to configure multiple uplink Configured Grant configurations in one BWP.
ConfiguredGrantConfigList information element
-- ASN1START
-- TAG-CONFIGUREDGRANTCONFIGLIST-START

ConfiguredGrantConfigList-r16 ::=           SEQUENCE {
    configuredGrantConfigToAddModList-r16                 ConfiguredGrantConfigToAddModList-r16           OPTIONAL,   -- Need N
    configuredGrantConfigToReleaseList-r16                ConfiguredGrantConfigToReleaseList-r16          OPTIONAL,   -- Need N
    configuredGrantConfigType2DeactivationStateList-r16   ConfiguredGrantConfigType2DeactivationStateList-r16  OPTIONAL    -- Need N
}
ConfiguredGrantConfigToAddModList-r16    ::= SEQUENCE (SIZE (1..maxNrofConfiguredGrantConfig-r16)) OF ConfiguredGrantConfig
ConfiguredGrantConfigToReleaseList-r16   ::= SEQUENCE (SIZE (1. maxNrofConfiguredGrantConfig-r16)) OF ConfiguredGrantConfigIndex-r16

ConfiguredGrantConfigType2DeactivationState-r16      ::= SEQUENCE (SIZE (1..maxNrofConfiguredGrantConfig-r16)) OF ConfiguredGrantConfigIndex-r16
ConfiguredGrantConfigType2DeactivationStateList-r16  ::= SEQUENCE (SIZE (1..16)) OF ConfiguredGrantConfigType2DeactivationState-r16

-- TAG-CONFIGUREDGRANTCONFIGLIST-STOP
-- ASN1STOP

	ConfiguredGrantConfigList field descriptions

	configuredGrantConfigToAddModList
Indicates a list of multiple UL Configured Grant configurations to be added or modified.

	configuredGrantConfigToReleaseList
Indicates a list of multiple UL Configured Grant configurations to be released.

	configuredGrantConfigType2DeactivationStateList
Indicates a list of the deactivation states in which each state can be mapped to a single or multiple Configured Grant type 2 configurations to be deactivated when the corresponding deactivation DCI is received, see clause 7.3.1 in TS 38.212 [17] and clause 6.1 in TS 38.214 [19].



DMRS-UplinkConfig in Rel.15
-- ASN1START
-- TAG-DMRS-UPLINKCONFIG-START

DMRS-UplinkConfig ::=               SEQUENCE {
    dmrs-Type                           ENUMERATED {type2}                                                  OPTIONAL,   -- Need S
    dmrs-AdditionalPosition             ENUMERATED {pos0, pos1, pos3}                                       OPTIONAL,   -- Need S
    phaseTrackingRS                     SetupRelease { PTRS-UplinkConfig }                                  OPTIONAL,   -- Need M
    maxLength                           ENUMERATED {len2}                                                   OPTIONAL,   -- Need S
    transformPrecodingDisabled          SEQUENCE {
        scramblingID0                       INTEGER (0..65535)                                              OPTIONAL,   -- Need S
        scramblingID1                       INTEGER (0..65535)                                              OPTIONAL,   -- Need S
        ...
    }                                                                                                       OPTIONAL,   -- Need R
    transformPrecodingEnabled           SEQUENCE {
        nPUSCH-Identity                     INTEGER(0..1007)                                                OPTIONAL,   -- Need S
        sequenceGroupHopping                ENUMERATED {disabled}                                           OPTIONAL,   -- Need S
        sequenceHopping                     ENUMERATED {enabled}                                            OPTIONAL,   -- Need S
        ...
    }                                                                                                       OPTIONAL,   -- Need R
    ...
}

-- TAG-DMRS-UPLINKCONFIG-STOP
-- ASN1STOP

	DMRS-UplinkConfig field descriptions

	dmrs-AdditionalPosition
Position for additional DM-RS in UL (see TS 38.211 [16], clause 6.4.1.1.3). If the field is absent, the UE applies the value pos2. See also clause 6.4.1.1.3 for additional constraints on how the network may set this field depending on the setting of other fields.

	dmrs-Type
Selection of the DMRS type to be used for UL (see TS 38.211 [16], clause 6.4.1.1.3) If the field is absent, the UE uses DMRS type 1.

	maxLength
The maximum number of OFDM symbols for UL front loaded DMRS. len1 corresponds to value 1. len2 corresponds to value 2. If the field is absent, the UE applies value len1. If set to len2, the UE determines the actual number of DM-RS symbols by the associated DCI. (see TS 38.214 [19], clause 6.4.1.1.3).

	nPUSCH-Identity
Parameter: N_ID^(PUSCH) for DFT-s-OFDM DMRS. If the value is absent or released, the UE uses the value Physical cell ID (physCellId). See TS 38.211 [16].

	phaseTrackingRS
Configures uplink PTRS (see TS 38.211 [16]).

	scramblingID0
UL DMRS scrambling initialization for CP-OFDM (see TS 38.211 [16], clause 6.4.1.1.1.1). When the field is absent the UE applies the value Physical cell ID (physCellId).

	scramblingID1
UL DMRS scrambling initialization for CP-OFDM. (see TS 38.211 [16], clause 6.4.1.1.1.1). When the field is absent the UE applies the value Physical cell ID (physCellId).

	sequenceGroupHopping
For DMRS transmission with transform precoder the NW may configure group hopping by the cell-specific parameter groupHoppingEnabledTransformPrecoding in PUSCH-ConfigCommon. In this case, the NW may include this UE specific field to disable group hopping for PUSCH transmission except for Msg3, i.e., to override the configuration in PUSCH-ConfigCommon (see TS 38.211 [16]). If the field is absent, the UE uses the same hopping mode as for Msg3.

	sequenceHopping
Determines if sequence hopping is enabled for DMRS transmission with transform precoder for PUSCH transmission other than Msg3 (sequence hopping is always disabled for Msg3). If the field is absent, the UE uses the same hopping mode as for msg3. The network does not configure simultaneous group hopping and sequence hopping. See TS 38.211 [16], clause 6.4.1.1.1.2.

	transformPrecodingDisabled
DMRS related parameters for Cyclic Prefix OFDM.

	transformPrecodingEnabled
DMRS related parameters for DFT-s-OFDM (Transform Precoding).




38.211 Table 9.3-1: Mapping of beta_offset values for HARQ-ACK information and the index signalled by higher layers
	


 or  or  
	


	0
	1.000

	1
	2.000

	2
	2.500

	3
	3.125

	4
	4.000

	5
	5.000

	6
	6.250

	7
	8.000

	8
	10.000

	9
	12.625

	10
	15.875

	11
	20.000

	12
	31.000

	13
	50.000

	14
	80.000

	15
	126.000

	16
	Reserved

	17
	Reserved

	18
	Reserved

	19
	Reserved

	20
	Reserved

	21
	Reserved

	22
	Reserved

	23
	Reserved

	24
	Reserved

	25
	Reserved

	26
	Reserved

	27
	Reserved

	28
	Reserved

	29
	Reserved

	30
	Reserved

	31
	Reserved




BetaOffsets
The IE BetaOffsets is used to configure beta-offset values, see TS 38.213 [13], clause 9.3.
BetaOffsets information element
-- ASN1START
-- TAG-BETAOFFSETS-START

BetaOffsets ::=                     SEQUENCE {
    betaOffsetACK-Index1                INTEGER(0..31)                                                          OPTIONAL, -- Need S
    betaOffsetACK-Index2                INTEGER(0..31)                                                          OPTIONAL, -- Need S
    betaOffsetACK-Index3                INTEGER(0..31)                                                          OPTIONAL, -- Need S
    betaOffsetCSI-Part1-Index1          INTEGER(0..31)                                                          OPTIONAL, -- Need S
    betaOffsetCSI-Part1-Index2          INTEGER(0..31)                                                          OPTIONAL, -- Need S
    betaOffsetCSI-Part2-Index1          INTEGER(0..31)                                                          OPTIONAL, -- Need S
    betaOffsetCSI-Part2-Index2          INTEGER(0..31)                                                          OPTIONAL  -- Need S
}

-- TAG-BETAOFFSETS-STOP
-- ASN1STOP

	BetaOffsets field descriptions

	betaOffsetACK-Index1
Up to 2 bits HARQ-ACK (see TS 38.213 [13], clause 9.3). When the field is absent the UE applies the value 11.

	betaOffsetACK-Index2
Up to 11 bits HARQ-ACK (see TS 38.213 [13], clause 9.3). When the field is absent the UE applies the value 11.

	betaOffsetACK-Index3
Above 11 bits HARQ-ACK (see TS 38.213 [13], clause 9.3). When the field is absent the UE applies the value 11.

	betaOffsetCSI-Part1-Index1
Up to 11 bits of CSI part 1 bits (see TS 38.213 [13], clause 9.3). When the field is absent the UE applies the value 13.

	betaOffsetCSI-Part1-Index2
Above 11 bits of CSI part 1 bits (see TS 38.213 [13], clause 9.3). When the field is absent the UE applies the value 13.

	betaOffsetCSI-Part2-Index1
Up to 11 bits of CSI part 2 bits (see TS 38.213 [13], clause 9.3). When the field is absent the UE applies the value 13.

	betaOffsetCSI-Part2-Index2
Above 11 bits of CSI part 2 bits (see TS 38.213 [13], clause 9.3). When the field is absent the UE applies the value 13.
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