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In the last RAN1 #100b e-meeting, some remaining issues of configured grant were further discussed. Several agreements were reached and the corresponding CRs were approved. Regarding to the configured grant for Rel-16 NR-U, we find some remaining issues still need to be discussed. In this contribution, we provide our views on configured grant for Rel-16 NR-U.
Discussion
Conflict between CG-PUSCH and DG-PUSCH
A UE is not expected the conflict between CG-PUSCH and DG-PUSCH with the same HARQ process on the same serving cell as the description in the section 6.1 of TS 38.214 [1].
In NR-U, the HARQ process of CG-PUSCH is selected by UE and gNB does not know the information of HARQ process of CG-PUSCH before decoding the CG-UCI. Therefore, the description of conflict between CG-PUSCH and DG-PUSCH with the same HARQ process cannot be applied for NR-U, and thus it is preferable to limit the related description in the spec to licensed spectrum only. We propose to fix it in section 6.1 of TS 38.214.
Proposal 1: Adopt the TP#1 in TS38.214 to limit the confliction of HARQ process number between CG-PUSCH and DG-PUSCH in licensed spectrum only.
	< Start of text proposal 1>
[bookmark: _Toc29673199][bookmark: _Toc20318028][bookmark: _Toc27299926][bookmark: _Toc29674333][bookmark: _Toc36645563][bookmark: _Toc29673340][bookmark: _Toc11352138]6.1	UE procedure for transmitting the physical uplink shared channel
< Unchanged parts are omitted > 
For the licensed spectrum, Aa UE is not expected to be scheduled by a PDCCH ending in symbol  to transmit a PUSCH on a given serving cell for a given HARQ process, if there is a transmission occasion where the UE is allowed to transmit a PUSCH with configured grant according to [10, TS38.321] with the same HARQ process on the same serving cell starting in a symbol  after symbol , and if the gap between the end of PDCCH and the beginning of symbol  is less than  symbols. The value  in symbols is determined according to the UE processing capability defined in Clause 6.4, and and the symbol duration are based on the minimum of the subcarrier spacing corresponding to the PUSCH with configured grant and the subcarrier spacing of the PDCCH scheduling the PUSCH. 
< End of text proposal 1>


Offset value determination for CG-UCI
In Rel-16 discussion, the beta offset for CG-UCI and HARQ-ACK use the same Table 9.3-1 of TS 38.213 [2], which is used to determine the number of REs for multiplexing CG-UCI and HARQ-ACK on CG-PUSCH. Meanwhile, the mechanism of HARQ-ACK multiplexing on CG-PUSCH is reused to CG-UCI multiplexing on CG-PUSCH. The beta offset used to determine the number of REs for HARQ-ACK multiplexing on CG-PUSCH can be configured as dynamic or semi-static. Currently, beta offset for CG-UCI can only be configured a semi-static value. For the flexibility, beta offset for CG-UCI also should be configured as dynamic and we propose to capture this in section 9.3 of TS 38.213.
From the perspective of simplified specification description, “betaOffsetCG-UCI-r16” can be moved from “ConfiguredGrantConfig” to “BetaOffsets” as the following description.
 
	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
betaOffsetCG-UCI-r16                INTEGER (1..ffsValue)                       OPTIONAL,   -- Need R
}



	ConfiguredGrantConfig ::=           SEQUENCE {
  < Unchanged parts are omitted > 
    cg-UCI-Multiplexing              ENUMERATED {enabled}                        OPTIONAL,   -- Need R
    cg-COT-SharingOffset-r16        INTEGER (1..ffsValue)                       OPTIONAL,   -- Need R
betaOffsetCG-UCI-r16             INTEGER (1..ffsValue)                       OPTIONAL,   -- Need R
cg-COT-SharingList-r16       SEQUENCE (SIZE (1..ffsValue)) OF CG-COT-Sharing-r16  OPTIONAL,   -- Need R
< Unchanged parts are omitted > 
CG-UCI-OnPUSCH ::= CHOICE {
    dynamic                                 SEQUENCE (SIZE (1..4)) OF BetaOffsets,
semiStatic                              BetaOffsets
< Unchanged parts are omitted > 
}



Proposal 2: Adopt the TP#2 to support dynamic instruction the beta offset for CG-UCI multiplexing on CG-PUSCH in TS38.213.
	< Start of text proposal 2>
9.3	UCI reporting in physical uplink shared channel
Offset values are defined for a UE to determine a number of resources for multiplexing HARQ-ACK information and for multiplexing CSI reports in a PUSCH. Offset values are also defined for multiplexing CG-UCI [5, TS 38.212] in a CG-PUSCH. The offset values are signalled to a UE either by a DCI format scheduling the PUSCH transmission or by higher layers.
If a DCI format that does not include a beta_offset indicator field schedules the PUSCH transmission from the UE and the UE is provided betaOffsets = 'semiStatic', the UE applies the [image: ], [image: ], and [image: ] values that are provided by betaOffsets = 'semiStatic' for the corresponding HARQ-ACK information, Part 1 CSI reports and Part 2 CSI reports.
If the PUSCH transmission is with a configured grant and the UE is provided CG-UCI-OnPUSCH= 'semiStatic', the UE applies the [image: ], , [image: ], and [image: ] values that are provided by CG-UCI-OnPUSCH = 'semiStatic' for the corresponding HARQ-ACK information, CG-UCI, Part 1 CSI reports and Part 2 CSI reports.
If the PUSCH is scheduled by DCI format 0_0 and the UE is provided betaOffsets = 'dynamic', the UE applies the  [image: ], [image: ], and [image: ] values that are determined from the first value of  betaOffsets = 'dynamic'.
If the PUSCH is a configured grant Type 2 PUSCH activated by DCI format 0_0 and the UE is provided CG-UCI-OnPUSCH ='dynamic', the UE applies the [image: ], , [image: ], and [image: ] values that are determined from the first value of CG-UCI-OnPUSCH = 'dynamic'.
HARQ-ACK information offsets [image: ] are configured to values according to Table 9.3-1. The betaOffsetACK-Index1, betaOffsetACK-Index2, and betaOffsetACK-Index3 respectively provide indexes [image: ], [image: ], and [image: ] for the UE to use if the UE multiplexes up to 2 HARQ-ACK information bits, more than 2 and up to 11 HARQ-ACK information bits, and more than 11 bits in the PUSCH, respectively.
CG-UCI offsets  are configured to values according to Table 9.3-1.
Part 1 CSI report and Part 2 CSI report offsets [image: ] and [image: ], respectively, are configured to values according to Table 9.3-2. The betaOffsetCSI-Part1-Index1 and betaOffsetCSI-Part2-Index1 respectively provide indexes [image: ] and [image: ] for the UE to use if the UE multiplexes up to 11 bits for Part 1 CSI reports or Part 2 CSI reports in the PUSCH. The betaOffsetCSI-Part1-Index2 and betaOffsetCSI-Part2-Index2 respectively provide indexes [image: ] or [image: ] for the UE to use if the UE multiplexes more than 11 bits for Part 1 CSI reports or Part 2 CSI reports in the PUSCH.
If a DCI format that includes a beta_offset indicator field with one bit or two bits, as configured by uci-OnPUSCH, schedules the PUSCH transmission from the UE, the UE is provided by each of {betaOffsetACK-Index1, betaOffsetACK-Index2, betaOffsetACK-Index3} a set of two or four [image: ] indexes, by each of {betaOffsetCG-UCI-r16} a set of four  indexes, by each of {betaOffsetCSI-Part1-Index1, betaOffsetCSI-Part1-Index2} a set of two or four [image: ] indexes, and by each of {betaOffsetCSI-Part2-Index1, betaOffsetCSI-Part2-Index2} a set of two or four [image: ] indexes from Tables 9.3-1 and 9.3-2, respectively, for multiplexing HARQ-ACK information, CG-UCI, Part 1 CSI reports, and Part 2 CSI reports, respectively, in the PUSCH transmission. The beta_offset indicator field indicates a [image: ] value, a  value, a [image: ] value and a [image: ] value from the respective sets of values, with the mapping defined in Table 9.3-3 and in Table 9.3-3A. 
For a PUSCH transmission that is configured by a ConfiguredGrantConfig and includes CG-UCI, the UE multiplexes CG-UCI in the PUSCH transmission if the UE is provided by betaOffsetCG-UCI-r16 a  value, from a set of values, with the mapping defined in Table 9.3-1. If the UE multiplexes HARQ-ACK information in the PUSCH transmission, as described in Clause 9.2.5, the UE jointly encodes the HARQ-ACK information and the CG-UCI [5, TS 38.212] and determines a number of resources for multiplexing the combined information in a PUSCH using  which provides indexes  and  for the UE to use if the UE multiplexes up to 11, and more than 11 combined information bits, respectively.
< End of text proposal 2>



Remaining RRC parameters
cg-nrofPUSCH-InSlot-r16
Considering the overhead of DMRS, the duration of CG-PUSCH should be at least 2-symbol.Therefore, 7 would be a reasonable choice for the max value of cg-nrofPUSCH-InSlot-r16.
Proposal 3: The maximum configurable value for cg-nrofPUSCH-InSlot-r16 can be set as 7.
cg-COT-SharingList-r16
The value range for cg-COT-SharingList-r16 is still FFS and Huawei has provide the calculation scheme for this value range in the contribution [3] of last meeting. The suggested fffValues (701) of Huawei are based on the maximum duration of MCOT as 6ms for CAPC = 3 or 4. But we noticed that in the CAPC table for UL, there are two notes which may introduce even larger duration. So we think the values should be revisited based on 10ms duration of MCOT for CAPC = 3 or 4 and the value should be N1,2 = 8, N2,2 = 16, N3,2 = 40, N4,2 = 40, C1,2 =28, C2,2 =120, C3,2 =780, and C4,2 =780, which results in a maximum sequence size of 1709.
Proposal 4: The maximum configurable value for cg-COT-SharingList-r16 should be 1709 as follows:
cg-COT-SharingList-r16  SEQUENCE (SIZE (1..ffsValue1709)) OF CG-COT-Sharing-r16  OPTIONAL,   -- Need R
Conclusion
In this contribution, we discuss the configured grant aspects for NR operation in unlicensed spectrum, and have the following proposals.
Proposal 1: Adopt the TP#1 in TS38.214 to limit the confliction of HARQ process number between CG-PUSCH and DG-PUSCH in licensed spectrum only.
Proposal 2: Adopt the TP#2 to support dynamic instruction the beta offset for CG-UCI multiplexing on CG-PUSCH in TS38.213.
Proposal 3: The maximum configurable value for cg-nrofPUSCH-InSlot-r16 can be set as 7.
Proposal 4: The maximum configurable value for cg-COT-SharingList-r16 should be 1709 as follows:
cg-COT-SharingList-r16  SEQUENCE (SIZE (1..ffsValue1709)) OF CG-COT-Sharing-r16  OPTIONAL,   -- Need R
Reference
3GPP TS 38.214, NR, Physical layer procedures for data
3GPP TS 38.213, NR, Physical layer procedures for control
R1-2001537, Huawei, HiSilicon, Maintenance on the configured grant procedures
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