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1. Introduction
[bookmark: OLE_LINK14][bookmark: OLE_LINK13]In this contribution, we provide our views on the remaining issues on enhancements to configured grant, including time domain resource configuration, UCI multiplexing.
2. Discussion 
2.1. Time domain resource configuration
· PUSCH repetition:
The TB mapping for PUSCH repetition is unclear in current spec. There are two cases discussed below:
· Case 1: The PUSCH transmission candidates are preconfigured for repeated TBs, once UE performs LBT successfully, the UE shall repeat the preconfigured TB in consecutive transmission occasion candidates.
· Case 2: The PUSCH transmission candidates are not preconfigured for repeated TBs, once UE performs LBT successfully, the UE shall repeat the TB in consecutive transmission occasion candidates.
For PUSCH repetition, gNB may need to combine the repK UCIs when gNB can not decode the respective UCI correctly in severe channel condition. However, in order to combine UCIs correctly, firstly, gNB must know the repeated TB resource mapping. Secondly, the UCI content should be the same when CG-PUSCH repetition transmission is configured in NRU. 
Hence, case 1 is more preferred,  the resource mapping for a repeated TB should be preconfigured. Firstly, The PUSCH transmission occasion candidates are divided into S resource groups, in which one resource group includes repK consecutive transmission occasion candidates. Then, once UE performs LBT successfully, the UE shall repeat the TB in consecutive transmission occasion candidates within the resource group. There are two options discussed below:
· Option 1: UE can only start PUSCH transmission at the beginning of the resource groups, then the UE always repeats PUSCH for repK times after successful LBT.
· Option 2: UE can start PUSCH transmission in any transmission candidate, then the UE may repeat PUSCH for less than repK times after successful LBT.
Option 1 will reduce the channel access probability for UE while option 2 would reduce the PUSCH repeated times. To ensure the repeated transmission quantity especially in severe channel condition, we think option 1 is slightly preferred. 
As shown in Figure 1, the grey blocks are the transmission occasion candidates, and the green blocks are PUSCH actually transmitted after successful LBT. Specifically, there are 8 slots allocated in the CG period, and the repK is configured as 2, the SLIV is configured as “S = 0, L =7”, as a result, there are 8 configured resource groups as shown. Moreover, UE can continue transmitting the other TBs in the continuous resources immediately following the transmission of the first TB. In this example, the UE performs LBT successfully in resource group 5, so the UE transmits TB1 twice within resource group 5, after that, the UE can transmit TB2 twice if there are remaining data to be sent after TB1 transmission. 
[image: 图片1]
Figure 1: Example of repetition transmission for a UE with two TBs when multiple transmission occasion candidates for an offset within a period for NRU configured grant
Thus, we propose:
[bookmark: _Ref32507794][bookmark: _Ref24114620]Proposal 1. The UCI content should be the same when CG-PUSCH repetition transmission is configured in NRU.
[bookmark: _Ref32507800]Proposal 2. Adopt the following text proposals into TS 38.214 to clarify the PUSCH repetition transmission for NRU configured grant.
------------------------------------------- Start of Draft TP of 214 -------------------------------------
6.1.2.3.1		Transport Block repetition for uplink transmissions with a configured grant
<Unchanged parts omitted>
[bookmark: _Hlk512975987]For both Type 1 and Type 2 PUSCH transmissions with a configured grant, when the UE is configured with repK > 1, the UE shall repeat the TB across the repK consecutive slots applying the same symbol allocation in each slot, except if the UE is provided with higher layer parameters cg-nrofSlots-r16 and cg-nrofPUSCH-InSlot-r16, in which case the UE repeats the TB in the repK from the N * repK  to (N+1)*repK - 1 earliest consecutive transmission occasion candidates within the same configuration, where N= 0,1,2,….Nmax -1, and Nmax = M / repK, where M is the number of PUSCH candidates inferred by higher layer parameters cg-nrofSlots-r16 and cg-nrofPUSCH-InSlot-r16. A Type 1 or Type 2 PUSCH transmission with a configured grant in a slot is omitted according to the conditions in Subclause 11.1 of [6, TS38.213].
<Unchanged parts omitted>
---------------------------------------------- end of Draft TP ---------------------------------------------
2.2. CG-UCI multiplexing
For CG-UCI multiplexing, some agreements have been achieved in previous RAN1 meetings.
	Agreement #98:
· CG-UCI, CSI-part1, CSI-part 2 can be sent on CG-PUSCH at least when CG-UCI and HARQ-ACK feedback is not multiplexed on a CG-PUSCH.
Agreement #99:
RRC configuration can be provided to the UE indicating whether to multiplex CG-UCI and HARQ-ACK
· When configured for such multiplexing: In the case of PUCCH overlapping with CG-PUSCH(s) within a PUCCH group, the CG-UCI and HARQ-ACK are jointly encoded (CG-UCI is treated as the same type as a HARQ-ACK)
· When not configured for such multiplexing: In the case of PUCCH overlapping with CG-PUSCH(s) within a PUCCH group and PUCCH carries HARQ ACK feedback, configured grant PUSCH is skipped
Agreement #98bis:
To determine the number of REs used for CG-UCI, the mechanism of beta-offset in Rel-15 NR for HARQ-ACK on CG-PUSCH is reused.
· A new RRC parameter to configure the beta-offset for CG-UCI is defined. FFS: Value range


semiPersistentOnPUSCH is used to configure the of PUSCH to transmit semi-persistent CSI reports. There is no CG-UCI on the activated PUSCH transmission configured by semiPersistentOnPUSCH and activated by DCI. That is, only a PUSCH transmission that is configured by a ConfiguredGrantConfig includes CG-UCI. Thus, we propose:
[bookmark: _Ref32507803]Proposal 3. Adopt the following text proposals into TS 38.213 to delete the redundant sentences for CG-UCI multiplexing.
------------------------------------------- Start of Draft TP of 213 -------------------------------------
[bookmark: _Toc12021466][bookmark: _Toc20311578]9	UE procedure for reporting control information
<Unchanged parts omitted>
If a UE would multiplex HARQ-ACK information in a PUSCH transmission that is configured by a ConfiguredGrantConfig, or in an activated PUSCH transmission configured by semiPersistentOnPUSCH, and includes CG-UCI [5, TS 38.212], the UE multiplexes the HARQ-ACK information in the PUSCH transmission if the UE is provided cg-CG-UCI-Multiplexing; otherwise, the UE does not transmit the PUSCH and multiplexes the HARQ-ACK information in a PUCCH transmission or in another PUSCH transmission. 
<Unchanged parts omitted>
[bookmark: _Ref497053963][bookmark: _Toc12021484][bookmark: _Toc20311596]9.3	UCI reporting in physical uplink shared channel
<Unchanged parts omitted>
For a PUSCH transmission that is configured by a ConfiguredGrantConfig, or for an activated PUSCH transmission that is configured by semiPersistentOnPUSCH, and includes CG-UCI, the UE is provided by betaOffsetCG-UCI-r16 a  value, from a set of values, with the mapping defined in Table 9.3-4. If the UE multiplexes HARQ-ACK information in the PUSCH transmission, as described in Subclause 9.2.5, the UE jointly encodes the HARQ-ACK information and the CG-UCI [5, TS 38.212] and determines a corresponding  value as TBD.
<Unchanged parts omitted>
[bookmark: _Toc12021487][bookmark: _Toc20311599]10.3	HARQ-ACK information for PUSCH transmissions
<Unchanged parts omitted>
For a PUSCH transmission configured by ConfiguredGrantConfig or for activated PUSCH transmissions configured by semiPersistentOnPUSCH, HARQ-ACK information for a transport block of a corresponding HARQ process number is valid if a first symbol of the PDCCH reception is after a last symbol of the PUSCH transmission, or of any repetition of the PUSCH transmission, by a number of symbols provided by cg-minDFIDelay-r16.
<Unchanged parts omitted>
---------------------------------------------- end of Draft TP ---------------------------------------------
· [bookmark: _Hlk32431941]CG-UCI beta-offset:
It has been agreed that to determine the number of REs used for CG-UCI, the mechanism of beta-offset in Rel-15 NR for HARQ-ACK on CG-PUSCH is reused. However, when CG-UCI and HARQ-ACK are multiplexed in CG-PUSCH, the CG-UCI and HARQ-ACK shall be jointly encoded,  which beta offset value (beta offset for CG-UCI or beta offset for HARQ-ACK) is used to determine the REs for CG-UCI and HARQ-ACK should be defined. Note that there are different configurations of {betaOffsetACK-Index1, betaOffsetACK-Index2, betaOffsetACK-Index3} for HARQ-ACK with {N≤ 2bits, 2bit<N≤11bits, N>11bits} respectively. While there may be only one parameter for CG-UCI. Thus, considering various number of HARQ-ACK bits, beta offset for HARQ-ACK is slightly preferred in jointly encoded case. 
[bookmark: _Ref32507809]Proposal 4. It is suggested to discuss which beta offset value to be used when CG-UCI and HARQ-ACK are jointly encoded.
3. Conclusion
In the contribution, we provide our views on the enhancements to configured grant, and we propose that:
Proposal 1. The UCI content should be the same when CG-PUSCH repetition transmission is configured in NRU.
Proposal 2. Adopt the following text proposals into TS 38.214 to clarify the PUSCH repetition transmission for NRU configured grant.
------------------------------------------- Start of Draft TP of 214 -------------------------------------
6.1.2.3.1		Transport Block repetition for uplink transmissions with a configured grant
<Unchanged parts omitted>
[bookmark: _GoBack]For both Type 1 and Type 2 PUSCH transmissions with a configured grant, when the UE is configured with repK > 1, the UE shall repeat the TB across the repK consecutive slots applying the same symbol allocation in each slot, except if the UE is provided with higher layer parameters cg-nrofSlots-r16 and cg-nrofPUSCH-InSlot-r16, in which case the UE repeats the TB in the repK from the N * repK  to (N+1)*repK - 1 earliest consecutive transmission occasion candidates within the same configuration, where N= 0,1,2,….Nmax -1, and Nmax = M / repK, where M is the number of PUSCH candidates inferred by higher layer parameters cg-nrofSlots-r16 and cg-nrofPUSCH-InSlot-r16. A Type 1 or Type 2 PUSCH transmission with a configured grant in a slot is omitted according to the conditions in Subclause 11.1 of [6, TS38.213].
<Unchanged parts omitted>
---------------------------------------------- end of Draft TP ---------------------------------------------
Proposal 3. Adopt the following text proposals into TS 38.213 to delete the redundant sentences for CG-UCI multiplexing.
------------------------------------------- Start of Draft TP of 213 -------------------------------------
9	UE procedure for reporting control information
<Unchanged parts omitted>
If a UE would multiplex HARQ-ACK information in a PUSCH transmission that is configured by a ConfiguredGrantConfig, or in an activated PUSCH transmission configured by semiPersistentOnPUSCH, and includes CG-UCI [5, TS 38.212], the UE multiplexes the HARQ-ACK information in the PUSCH transmission if the UE is provided cg-CG-UCI-Multiplexing; otherwise, the UE does not transmit the PUSCH and multiplexes the HARQ-ACK information in a PUCCH transmission or in another PUSCH transmission. 
<Unchanged parts omitted>
9.3	UCI reporting in physical uplink shared channel
<Unchanged parts omitted>
For a PUSCH transmission that is configured by a ConfiguredGrantConfig, or for an activated PUSCH transmission that is configured by semiPersistentOnPUSCH, and includes CG-UCI, the UE is provided by betaOffsetCG-UCI-r16 a  value, from a set of values, with the mapping defined in Table 9.3-4. If the UE multiplexes HARQ-ACK information in the PUSCH transmission, as described in Subclause 9.2.5, the UE jointly encodes the HARQ-ACK information and the CG-UCI [5, TS 38.212] and determines a corresponding  value as TBD.
<Unchanged parts omitted>
10.3	HARQ-ACK information for PUSCH transmissions
<Unchanged parts omitted>
For a PUSCH transmission configured by ConfiguredGrantConfig or for activated PUSCH transmissions configured by semiPersistentOnPUSCH, HARQ-ACK information for a transport block of a corresponding HARQ process number is valid if a first symbol of the PDCCH reception is after a last symbol of the PUSCH transmission, or of any repetition of the PUSCH transmission, by a number of symbols provided by cg-minDFIDelay-r16.
<Unchanged parts omitted>
---------------------------------------------- end of Draft TP ---------------------------------------------
Proposal 4. It is suggested to discuss which beta offset value to be used when CG-UCI and HARQ-ACK are jointly encoded.
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