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Introduction
In the last meeting, thefollowing agreements were reached for grant-free PUSCH[1]:
· For both configured grant Type 1 and Type 2 UL transmissions, a UE can be configured with the following parameter by UE-specific RRC signaling separately from the corresponding RRC parameter for grant-based transmission:
· uci-on-PUSCH: CHOICE {dynamic EQUENCE (SIZE (1..4)) OF BetaOffsets, semiStatic BetaOffsets} }
· UCI on PUSCH for configured grant is supported.
· Dropping/multiplexing rules for UCI to be further discussed.
· Note: For Type 1 UL data transmission without grant, “uci-on-PUSCH” should be “semiStatic BetaOffsets”
In this contribution, we will discuss some remaining issues when UCI is transmitted on grant-free PUSCH. A text proposalfor the current 38.213 is provided in the end.
Discussion
2.1 The number of REs for UCI on grant-free PUSCH
For grant based PUSCH, gNBcan allocate more number of PRBs when UCI is carried in PUSCH than when there is no UCI piggybacked. For grant free PUSCH, since there is no real time DCI indication and most of the UCIs are rate matched with UL-SCH, the available number of REs for UL-SCH is less when there are invaded UCIs than there is no UCI. Especially when the UCI payload is very large, the impacts to the UL-SCH would be impacted too much or it is also possible even if all of the PUSCH resources are occupied by UCI, still it is not enough to carry all of the UCIs. 
To make the transmission of UL-SCH and UCI under the control of gNB, it is proposed that the UCI transmission on grant free PUSCH can be disabled/enabled by the gNB.Disabling can be achieved by configuring the value of “0” to the “UL-TWG-type1”and “UL-TWG-type2” PUSCH.
Proposal 1: UCI transmission on grant free PUSCH can be disabled/enabled by the gNB.
It was agreed to reuse the MCS table and TBS calculation formula and the configuration for grant free PUSCH as in grant-based case[2]. In the current TBS determination formula, the REs occupied by UCI in PUSCH is not considered. When the payload of UCI is very large, it is possible the determined TBS of UCI is larger than the capacity of PUSCH. Then UCI transmission of PUSCH is destined to be failure. Therefore, it is proposed to transmit PUCCH or PUSCH without UCI piggybacked according to the priority of UL-SCH and UCI when the effective channel code rate is higher than the upper boundary.
Proposal 2: Totransmit PUCCH or PUSCH without UCI piggybacked according to the priority of UL-SCH and UCI when the effective channel code rate is higher than the upper boundary.
According to the current specification version, one beta_offset would be used for determining the number of REs for UCI on multiple grant-free PUSCH moments either for the “UL-TWG-type1” or for the “UL-TWG-type2” PUSCH in NR.
Unlike UL SPS transmission in LTE which is mainly used for VoIP service, the “UL-TWG-type1”and “UL-TWG-type2” PUSCH can be used other services like URLLC. Then, more than one grant free PUSCH resources can be configured and each matches different UL data service requirements such as payload, UL-SCH target BLER, latency requirements, and etc. Considering the different requirements, the tolerance of being invaded by UCI invading for these grant free resources may be different. It is difficult for the gNB to configure a unique offset for the multiple grant free PUSCH resources. Therefore, it is proposed to have independent beta_offset for each configured grant free PUSCH resource.
Proposal 3: Independent beta_offset for each configured grant free PUSCH resource.
Conclusion
In this contribution, we discussed the remaining issues about UCI multiplexing on PUSCH. The following proposals are reached and a corresponding text proposal for the current 38.213 is provided in the end.
Proposal 1: UCI transmission on grant free PUSCH can be disabled/enabled by the gNB.
Proposal 2: Totransmit PUCCH or PUSCH without UCI piggybacked according to the priority of UL-SCH and UCI when the effective channel code rate is higher than the upper boundary.
Proposal 3: Independent beta_offsetfor each configured grant free PUSCH resource.
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For offset values signalled to the UE by higher layersor used by the semi-statically configured PUSCH, PUSCH transmission offsets shall be configured to values according to Table 9.3-1with the higher layer signalled indexif the UE transmits up to 2 HARQ-ACK bits on a PUSCH, if the UE transmits more than 2 and up to 11 HARQ-ACK bits on a PUSCH, and if the UE transmits more than [11] HARQ-ACK bits on a PUSCH. 






PUSCH transmission offsets  and shall be configured to values according to Table 9.3-2 for CSI part-1 and CSI part-2 transmission in a PUSCH, respectively, with the respective higher layer signalled indexes  or  if the UE transmits up to 11 bits for CSI part-1 or CSI part-2 on a PUSCH,and with the respective higher layer signalled indexes  or , if the UE transmits more than 11 bits for CSI part-1 or CSI part 2 on a PUSCH.









If DCI format 0_1 scheduling a PUSCH transmission to a UE includes a UCI offset indicator field, the UE determines a set of four  indexes, a set of four  indexes and a set of four indexes from Table 9.3-1 and 9.3-2, respectively, for transmitting HARQ-ACK, CSI part-1, and CSI part-2, respectively, in the PUSCH transmission. The UCI offset indicator field indicates a  value, a  value and a  value from the respective sets of values, with the mapping defined in Table 9.3-3. If the PUSCH transmission is configured by DCI format 0_0, the UE applies the  and/or  and  values that are configured by higher layers for the corresponding HARQ-ACK and/or CSI part 1 and CSI part 2 payloads.
Table 9.3-1: Mapping of HARQ-ACK offset values 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
0



Table 9.3-2: Mapping of CSI offset values and the index signalled by higher layers
	



 or  or 
	




	0
	1.125

	1
	1.250

	2
	1.375

	3
	1.625

	4
	1.750

	5
	2.000

	6
	2.250

	7
	2.500

	8
	2.875

	9
	3.125

	10
	3.500

	11
	4.000

	12
	5.000

	13
	6.250

	14
	8.000

	15
	10.000

	16
	15.875

	17
	20.000

	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
0



Table 9.3-3: Mapping of UCI offset indicator values to offset indexes
	UCI offset indicator
	






( or  or ), ( or ), ( or )

	'00'
	1st offset index 

	'01'
	2nd offset index 

	'10'
	3rd offset index 

	'11'
	4th offset index 



/************************ Unchanged parts omitted**************************/
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