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1. Introduction
[bookmark: _Hlk4423604][bookmark: OLE_LINK14][bookmark: OLE_LINK15][bookmark: OLE_LINK17]In the RAN1#98bis, following agreements were made for enhanced configured grant (CG) for URLLC [1]: 
	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 the impacts on the false alarm for activation/release DCI validation.

Agreements:
· At least HPN field in the new UL DCI format 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 with CRC scrambled by CS-RNTI and the new UL DCI format 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 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



In this contribution, we present our views on the remaining issues especially related to the RRC parameters for supporting multiple active configured grant (CG) configurations. 
2. Necessary RRC parameters for Type 1 and Type 2 CG initial transmission 
Based on the agreements made for eURLLC other sessions such as PDCCH, UCI, PUSCH enhancements and power enhancements, Table 1 summarizes the relevant RRC parameters mainly targeting the dynamic grant PUSCH which may or may not have RRC impacts for both configured grant Type 1 and Type 2. 
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Table 1: Analysis on the necessary RRC parameters for CG
	Parameters for Rel.16 DG
	Impacts on Rel.16 Type 1 CG
	Impacts on Rel.16 Type 2 CG
	Previous Agreements 

	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} 

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. But related RRC parameters are following:
resourceAllocation                  ENUMERATED {resourceAllocationType0, resourceAllocationType1, dynamicSwitch },

rbg-Size                            ENUMERATED {config2} 


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. 
 
	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

	DMRSsequenceinitialization-ForDCIFormat0_2
	In Rel.15, dmrs-SeqInitialization under IE of rrc-ConfiguredUplinkGrant is specified. 

In Rel.16, no need to introduce the new RRC parameter, re-use the same parameter as specified in Rel.15.
	In Rel.15, this parameter is not defined in RRC for Type 2. Follow the activation DCI.

In Rel.16, 
· If DCI format 0_0 and DCI format 0_1 is used for activation, ignore above RRC parameters if configured and DMRS sequence initialization adopts the same way as in Rel.15.
· If DCI format 0_2 is used for activation, use the same parameter DMRSsequenceinitialization-ForDCIFormat0_2 configured for dynamic grant PUSCH. 
	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

	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 
	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


	UCI-OnPUSCH-List
	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. So, there is no need to introduce the new RRC parameter. However, the new values of betaoffset 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.

One reasonable option is as following: 
· If DCI format 0_2 and DCI format 0_1 is used for activation, use the same Rel.16 mechanism as that for DG.
· If DCI format 0_0 is used for activation, re-use the Rel.15 mechanism.

It is expected in Rel.16 there will be two set of the UCI-OnPUSCH-List. One set is to configure low Betaoffset(s) to protect PUSCH, call it set #0; the other set is to configure high Betaoffset(s) to protect UCI on PUSCH, call it set #1. 
So, there will be priority indication in DL DCI and UL DCI. In DL DCI format 1_1 and 1_2, the priority is used to indicate the HARQ-ACK codebook priority, in UL DCI format 0_1 and 0_2, the priority is used to indicate the PUSCH priority.
Then 
· when the priority in DL DCI > the priority in UL DCI, drop the PUSCH, transmit the PUCCH; 
· When the priority in DL DCI < the priority in UL DCI, drop the UCI, no multiplexing on PUSCH; 
· When the priority in DL DCI = the priority in UL DCI, both indicating 0 (high priority), use UCI-OnPUSCH-List set#1.
· When the priority in DL DCI = the priority in UL DCI, both indicating 1 (low priority), use UCI-OnPUSCH-List set#0.
	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

	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. 
	Agreements:

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.

	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 Rel-16 PUSCH transmission scheme, 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, 0_1 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.

	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


	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),

In Rel.16, 
If the PUSCHtransmissionschemeindicator indicates UE follows the behavior for “Rel-16 PUSCH transmission scheme”, re-use the Rel.15 RRC parameter timeDomainAllocation. But the timeDomainAllocation indicates one entry of the Table configured by Rel.16 PUSCH-TimeDomainResourceAllocationList-ForDCIformat0_2 for DG, the value range for Rel.16 timeDomainAllocation can be up to 64. E.g.    timeDomainAllocation INTEGER  (0..64)

Regarding the indication for the number of repetitions for Type 1CG, 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: no need to configure the repK or if the repK is configured, UE ignores the repK value, use the number of repetitions indicated by the entry in the TDRA table.

If the PUSCHtransmissionschemeindicator indicates UE follows the behavior for “Rel-15 PUSCH transmission scheme”, re-use all the Rel.15 RRC parameter timeDomainAllocation and repK. The timeDomainAllocation indicates one entry of the Table configured by Rel.15 pusch-TimeDomainAllocationList for DG.
	Rel.15, no such parameter, follow DCI indication.

In Rel.16, 
· Follow the Rel.15 RRC parameter in terms of pusch-TimeDomainAllocationList for DG and RepK when DCI format 0_0 is used for activation.
· Follow PUSCH-TimeDomainResourceAllocationList-ForDCIformat0_2 and ignore RepK if configured when DCI format 0_2 is used for activation.
· Follow PUSCH-TimeDomainResourceAllocationList-ForDCIformat0_1 if it is configured and ignore RepK if configured when DCI format 0_1 is used for activation.
· Follow the Rel.15 RRC parameter in terms of pusch-TimeDomainAllocationList for DG if PUSCH-TimeDomainResourceAllocationList-ForDCIformat0_1 is not configured and reuse RepK when DCI format 0_1 is used for activation.
	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 
o The maximum TDRA table size is increased to 64
o No other spec impact is expected


	PUSCH-TimeDomainResourceAllocationList-ForDCIformat0_1
	
	
	Agreements:
• 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
o The dynamic indication is done by using the same Rel-16 mechanism (Jointly coding the number of repetitions with SLIV in TDRA table)

Conclusion:
Definitions:
· “Rel-16 PUSCH transmission scheme”: Option 4
· “Rel-15 PUSCH transmission scheme”: the transmission is done according to Rel-15 behavior, either with or without slot aggregation. With slot aggregation, the number of repetitions can be either semi-statically configured (as in Rel-15) or dynamically indicated (as agreed for Rel-16).

	repK-RV
	In Rel.15 the parameter exists 
In Rel.16, reuse the Rel.15 parameter.
	In Rel.15 the parameter exists 
In Rel.16, no need to define new parameter repK-RV, reuse Rel.15 parameter.

	NA

	P0-PUSCH-Set
	In Rel.15, following parameters are specified
· p0-NominalWithoutGrant Specified in PUSCH-PowerControl
· p0-PUSCH-Alpha Specified in ConfiguredGrantConfig: Index of the P0-PUSCH-AlphaSet to be used for this configuration.

In Rel.16, reuse the parameters defined in Rel.15 


	In Rel.15, following parameters are specified
· p0-NominalWithoutGrant Specified in PUSCH-PowerControl
· p0-PUSCH-Alpha Specified in ConfiguredGrantConfig.

In Rel.16, 
· reuse Rel.15 RRC parameters and mechanism if DCI format 0_0 is used for activation.
· Use the same RRC parameter and mechanism associated with DCI format 0_2 if DCI format 0_0 is used for activation.
· FFS if DCI format 0_1 is used for activation.
	Agreements:
• For a DG-PUSCH, an open-loop parameter set indicated to the UE by scheduling DCI using a separate field than SRI is supported. 
o FFS number of bits for the indication

Agreements:
• For DG-PUSCH, one bit (separately from SRI) in UL grant is used to indicate the open loop power control parameter set 
o Introduce one new RRC parameter that contains one additional P0-PUSCH-Set per SRI
o The one bit indication is present in the UL grant when the above new RRC parameter is configured 
o 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

	Priority 
	In Rel.15, no such parameter.
In Rel.16, it was already agreed to introduce this parameter per CG.
	In Rel.15, no such parameter.
In Rel.16, it was already agreed to introduce this parameter per CG.
	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 above table, following are observed:
· For Type 1, it was already agreed to introduce a new RRC parameter per Type 1 CG, PUSCHtransmissionschemeindicator-ForType1Configuredgrant, to indicate whether UE follows the behaviour for “Rel-16 PUSCH transmission scheme” or the behaviour for “Rel-15 PUSCH transmission scheme”.
· If the PUSCHtransmissionschemeindicator indicates UE follow the behavior for “Rel-16 PUSCH transmission scheme”, re-interpret or redefine some RRC parameters in addition to Rel.15 RRC parameters to supporting the Rel.16 PUSCH transmission scheme are necessary, e.g. frequencyHopping, RepK, timeDomainAllocation
· Otherwise, the RRC parameters specified in Rel.15 can be reused. 
· For Type 2, 
· If the activation DCI is DCI format 0_0, re-use the RRC parameters specified in Rel.15.
· If the activation DCI is DCI format 0_1, re-use the RRC parameters specified in Rel.15, except following:  
· Follow PUSCH-TimeDomainResourceAllocationList-ForDCIformat0_1 if it is configured and ignore RepK if it is configured 
· Follow the Rel.15 RRC parameter in terms of pusch-TimeDomainAllocationList for DG if PUSCH-TimeDomainResourceAllocationList-ForDCIformat0_1 is not configured and reuse RepK
· FFS P0-PUSCH-Set
· If the activation DCI is DCI format 0_2, use the same RRC parameters used for constructing the dynamic PUSCH scheduled by DCI f ormat0_2.
Proposal 1:
· Discuss the highlighted parameters in Table 1 for configured grant PUSCH.  

3. Position alignment for NDI, HPN and RV field in the activation/release and re-scheduling DCI format 0_2 with CS-RNTI

In Rel.15, in order to distinguish whether the DCI format 0_1 is the activation DCI or the re-transmission DCI for Type 2 CG, it is essential to fix the NDI field position in the DCI format 0_1 between activation DCI and re-transmission DCI. RRC configurations have impacts on the DCI field bit width. In Rel.15, although separate RRC configurations is specified for Type 2 CG and DG, in the end, to solve the DCI activation/re-scheduling of CG ambiguity issue, the conclusion was 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. Therefore, in fact, in Rel.15 CG, the separate higher layer configuration from DG is not useful rather resulting in large RRC overhead.
In Rel.16, multiple CGs are supported for a given BWP of a serving cell. Therefore, the position of the NDI, RV and HPN need to be aligned not only between the DG and CG, but also among the multiple CGs. Based on the RRC parameter analysis in section 2, it is observed that many functions related to Rel.16 PUSCH transmission scheme e.g. frequency hopping, time-domain resource allocation and many new RRC parameters to reduce the DCI overhead are associated with the DCI format 0_2. It is simper and flexible enough for Type 2 CG activated by DCI format 0_2 to follow the RRC parameters defined for dynamic grant associated with DCI format 0_2.   
Proposal 2: 
· In Rel.16, if the DCI format 0_2 is used for activation of Type 2 CG, the RRC parameters used to construct the PUSCH transmission follows the ones defined for dynamic PUSCH associated with DCI format 0_2; Otherwise, the RRC parameters used to construct the PUSCH transmission follows Rel.15 mechanism. 

4. Conclusion
In this contribution, we discussed the RRC parameters for supporting multiple active configured grant (CG) configurations based on the progress of other sessions. The proposals are summarized below: 
Proposal 1:
· Discuss the highlighted parameters in Table 1 for configured grant PUSCH.  
Proposal 2: 
· In Rel.16, if the DCI format 0_2 is used for activation of Type 2 CG, the RRC parameters used to construct the PUSCH transmission follows the ones defined for dynamic PUSCH associated with DCI format 0_2; otherwise, the RRC parameters used to construct the PUSCH transmission follows Rel.15 mechanism. 
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