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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: OLE_LINK73][bookmark: OLE_LINK74]In this contribution, some of remaining issues on data scheduling and HARQ are discussed and the corresponding text proposals are provided. 
Frequency domain resource allocation
There are following remaining issues on frequency domain resource allocation.
· Frequency domain RA for MU-MIMO
· Frequency domain RA for MSG3 PUSCH
· Frequency domain RA for FH
This session addresses these issues.
Frequency domain RA for MU-MIMO
[bookmark: OLE_LINK6][bookmark: OLE_LINK84][bookmark: OLE_LINK87][bookmark: _GoBack]In order to improve the performance of channel estimation, Precoding Resource Block Group (PRGs) is introduced in NR. A UE may assume that precoding granularity is multiple resource blocks in the frequency domain. PRG can be set to one of the values among {2, 4, wideband}. In SU-MIMO, UE can filter the estimated channel in PRG to improve performance. While in MU-MIMO, UE cannot assume the potential co-scheduled UE has the same precoding in its one PRG according to the current specification and gNB’s flexible scheduling. For example, the PRG of UE1 is 2 RBs, and the DM-RS port of UE1 is port 0. The DM-RS port of the co-scheduled UEs is port 1, which is in the same CDM group as port 0 as shown in Figure 1. For downlink resource allocation type 0, RBG’s size can be less than nominal RBG size P at the boundary of BWP. Then as in left figure, in one PRG of UE1, the two RBs of port 1 may be allocated to different co-scheduled UEs. For downlink resource allocation type 1, a UE can also be allocated with any contiguous RBs from any start RB. Consequently as shown in right figure, in one PRG of UE1, the two RBs of port 1 may be allocated to different co-scheduled UEs. Because gNB may use different precoding matrixes to transmit different UE’s data, a UE cannot assume the potential co-scheduled UE(s) has the same precoding in its one PRG. As a result, a UE can only use 1RB joint channel estimation instead of 2RB joint channel estimation in the above two cases, which will degrade the joint channel estimation performance. 
Figure 2 shows the BLER performance of 1RB and 2RB joint channel estimation in CDL-B(RMS delay is 700ns) and CDL-C(RMS delay is 363ns) channel with 30KHz subcarrier spacing, 64QAM modulation and 0.75 code rate, with the assumption of PDSCH DM-RS configuration type 1, and using DM-RS port 1000 for target UE and 1001 for co-scheduled UE. It is observed that the performance of SNR@10% BLER degrades about 1.3dB and 0.7dB in CDL-B channel and CDL-C channel, respectively. Besides, the performance degradation will increase if higher modulation scheme or higher code rate is used or more co-scheduled UEs exist.
[bookmark: OLE_LINK41][bookmark: OLE_LINK37][bookmark: OLE_LINK65][bookmark: OLE_LINK66][bookmark: OLE_LINK58][bookmark: OLE_LINK59]To ensure the performance of joint channel estimation, the resource allocation in MU-MIMO operation needs to be aligned so that the potential co-scheduled UE(s) in other DM-RS port(s) of the same CDM group has the same precoding in at least 2 RBs. Besides, the specification needs to specify that a UE shall assume the precoding of the potential co-scheduled UE(s) in other DM-RS port(s) of the same CDM group is same in multiple resource blocks in the frequency domain, e.g. at least 2 RBs. The corresponding text proposal is given in section 9.
[image: ]
[bookmark: _Ref520535091][bookmark: OLE_LINK105][bookmark: OLE_LINK106][bookmark: OLE_LINK51][bookmark: OLE_LINK55]Figure 1. Co-scheduled UE in downlink resource allocation type 0 and type 1
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[bookmark: _Ref520535125]Figure 2. BLER of 2RB/1RB joint channel estimation in CDL-B/CDL-C channel
[bookmark: OLE_LINK7][bookmark: OLE_LINK40][bookmark: OLE_LINK67][bookmark: OLE_LINK83]Proposal 1: A UE shall assume that the precoding of the potential co-scheduled UE(s) in other DM-RS port of the same CDM group is same in continuous 2 resource blocks (CRB=2K and 2K+1, K is an integer).
Frequency domain RA for Msg3 PUSCH
The BWP determination for Msg.3 PUSCH was discussed in the last meeting and the following TP was captured in section 8.3 of TS38.213:
	TS38.213 Section 8.3:
An active UL BWP, as described in Subclause 12 and in [4, TS 38.211], for an Msg3 PUSCH transmission is indicated by higher layers. For determining the frequency domain resource allocation for the Msg3 PUSCH transmission within the active UL BWP
-	if the active UL BWP and the initial UL BWP have same subcarrier spacing and same CP length and the active UL BWP includes all RBs of the initial UL BWP, or the active UL BWP is the initial UL BWP, the initial UL BWP is used 
-	else, the RB numbering starts from the first RB of the active UL BWP and the maximum number of RBs for frequency domain resource allocation equals the number of RBs in the initial UL BWP



Accordingly, frequency-domain resource allocation for Msg3 PUSCH i.e. section 6.1.2.2 in TS38.214 and section 6.3.1.7 in TS38.211 needs to be corrected to capture the above agreement. The corresponding TPs can be found in sections 9 and 11.
Proposal 2: Adopt the corresponding TP to capture the agreement on BWP determination for Msg3 PUSCH.

Frequency domain RA for frequency hopping
According to current RAN1 specification, the frequency hopping (FH) flag is carried in DCI format 0_0 to indicate frequency hopping enabled/disabled when a UE is configured for frequency hopping of scheduled or configured PUSCH transmission by the higher layer parameter frequencyHopping. In addition, for PUSCH hopping with resource allocation type 1, the first 1 or 2 MSB bit(s) of FDRA field are used to indicate the FH offset if two or four offset values are included in higher layer parameter frequencyHoppingOffsetLists. According to TS 38.212, when overall size of DCI format 0_0 is larger than DCI format 1_0 in CSS/USS if the DCI size budget not satisfied, the bit-width of the FDRA field in the DCI format 0_0 is reduced by truncating the first few bits in order to align the size of DCI format 0_0 to that of DCI format 1_0.
Regarding the impact of truncated FDRA field on frequency hopping, we consider two cases
· Case 1: For the UE with configured four FH offsets, the first 1 MSB bit of FDRA field is truncated. FH flag is set to 1.
· Case 2: For the UE with configured two or four frequency hopping offsets, the bit(s) used to indicate the FH offset in the FDRA field is/are truncated. Frequency hopping flag is set to 1.
For the first case, the remaining 1 bit can only indicate two offset values of configured four offset values after DCI size alignment. Which two of the configured four values can be indicated should be clarified. It is straightforward that the remaining 1 bit indicates two values which can be indicated by DCI code point ‘00’ and ‘01’ before DCI size alignment. For the second case, FH is enabled but UE is not able to apply without indication of the FH offset. In this case, UE behaviour is not specified yet. In order to solve this problem, two options are suggested as follows:
Option 1: FH is disabled although the FH flag is set to 1, if the bit(s) used to indicate the FH offset is/are amputated.
Option 2: Considering the coverage performance, the FH is maintained by using the first 1 or 2 MSB bit(s) of the remaining bits in FDRA field to indicate the FH offset.
For option 1, it is natural and simple to disable the FH at the expense of the coverage performance. For DCI format 0_0/1_0 monitored in USS when the DCI size budget not satisfied, the effect on coverage could be further compensated by other enhancement if needed, i.e., slot aggregation. For option 2, resource allocation in frequency domain is limited because a few bits of the remaining bits in FDRA field are used to indicate the FH offset. Therefore, our preference is option 1.
Proposal 3: For the UE with FH flag set to 1, whether the FH is applied depends on the number of truncated bits of the FDRA field in DCI format_0_0. For the case with 4 configured offset values, which two of the configured four values can be indicated by the remaining 1 bit should also be specified.
[bookmark: OLE_LINK85][bookmark: OLE_LINK86][bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK10][bookmark: OLE_LINK11]Time domain resource allocation
There are following remaining issues on time domain resource allocation.
· Time domain RA table for DCI in Type0A/Type 2 CSS with ECP
· Slot determination of Msg3 PUSCH with different numerologies
· Slot determination of PUCCH with different numerologies 
This session addresses these issues.
Time domain RA table for DCI in Type0A/Type 2 CSS with ECP
In the last meeting, the determination rule of the used resource allocation table for OSI and paging was agreed that if PDSCH-ConfigCommon has not provided a table, the same table (A, B, or C) as used by SIB1. In the current specification, the table B and table C are only defined for NCP and the ECP case are not considered. However, it is possible that the OSI and paging are transmitted in the active BWP with ECP. In this case, using the current default table for NCP will cause some rows unavailable. For example, the row index of 12, 13, 14 will not be used for OSI and paging with ECP. If the default table B and table C for ECP are specified, the number of available rows for ECP will increase 25% and 27% respectively. 
Additional, if reusing the table B for normal CP, the duration of PDSCH is only 2 or 4 symbols and if reusing the table C for normal CP, the duration of PDSCH is only 2 or 4 or 6 symbols and will not be larger than 6. It is not adaptable for the variable bit number of OSI and paging. For the case that the bit number of OSI or paging is lager and the frequency domain RB number is not enough for a slot, the OSI and paging will not be transmitted in the slot. Furthermore, the less number of symbols for OSI/Paging may cause the coverage performance limited. Besides, if the number of symbols for OSI/Paging transmission is smaller, the larger number of RBs will be used. In this case, the performance of unicast data transmission will be affected because of the less available frequency resource. 
In order to support the flexible resource allocation of OSI and paging and ensure the performance, the default table B and table C for ECP should be specified. 
[bookmark: OLE_LINK36][bookmark: OLE_LINK38][bookmark: OLE_LINK57]The basic principle of default table for ECP: length should be 2, 4, or 6 symbols for PDSCH mapping type B with ECP and S+L should be limited to 12. Based on the above principle, we give the time domain resource allocation tables for ECP shown in Table 1 and Table 2.
Table 1. Default PDSCH time domain resource allocation B for extended CP
	Row index
	dmrs-TypeA-Position
	PDSCH mapping type
	K0
	S
	L

	1
	2,3
	Type B
	0
	2
	2

	2
	2,3
	Type B
	0
	4
	2

	3
	2,3
	Type B
	0
	6
	2

	4
	2,3
	Type B
	0
	8
	2

	5
	2,3
	Type B
	0
	10
	2

	6
	2,3
	Type B
	1
	2
	2

	7
	2,3
	Type B
	1
	4
	2

	8
	2,3
	Type B
	0
	2
	4

	9
	2,3
	Type B
	0
	4
	4

	10
	2,3
	Type B
	0
	6
	4

	11
	2,3
	Type B
	0
	8
	4

	12 (Note 1)
	2,3
	Type B
	0=>1
	10=>4
	4

	13 (Note 1)
	2,3
	Type B
	0
	2
	7=>6

	14 (Note 1)
	2
	Type A
	0
	2
	12=>10

	
	3
	Type A
	0
	3
	11=>9

	15 
	2,3
	Type B
	1
	2
	4

	16
	Reserved

	Note 1: If the PDSCH was scheduled with SI-RNTI in PDCCH Type0 common search space, the UE may assume that this PDSCH resource allocation is not applied



Table 2. Default PDSCH time domain resource allocation C for extended CP
	Row index
	dmrs-TypeA-Position
	PDSCH mapping type
	K0
	S
	L

	1 (Note 1)
	2,3
	Type B
	0
	2
	2

	2 
	2,3
	Type B
	0
	4
	2

	3
	2,3
	Type B
	0
	6
	2

	4
	2,3
	Type B
	0
	8
	2

	5
	2,3
	Type B
	0
	10
	2

	6
	Reserved

	7
	Reserved

	8
	2,3
	Type B
	0
	2
	4

	9
	2,3
	Type B
	0
	4
	4

	10
	2,3
	Type B
	0
	6
	4

	11
	2,3
	Type B
	0
	8
	4

	12
	2,3
	Type B
	0=>1
	10=>4
	4

	13 (Note 1)
	2,3
	Type B
	0
	2=>4
	7=>6

	14 (Note 1)
	2
	Type A
	0
	2
	12=>10

	
	3
	Type A
	0
	3
	11=>9

	15 (Note 1)
	2,3
	Type A
	0
	0
	6

	16 (Note 1)
	2,3
	Type A
	0
	2
	6

	Note 1: The UE may assume that this PDSCH resource allocation is not used, if the PDSCH was scheduled with SI-RNTI in PDCCH Type0 common search space



Proposal 4: The default table B and table C for ECP is adjusted as Table 1 and Table 2 respectively.

Slot determination of Msg3 PUSCH with different numerologies
In the current specification TS38.213 subclause 8.3, the following description of Msg3 PUSCH transmission is confused when the RAR and Msg3 PUSCH are with different numerologies. 
“If in slot [image: ] a UE receives a PDSCH with a RAR message for a corresponding preamble transmission from the UE, the UE transmits a Msg3 PUSCH in slot [image: ], where [image: ] is provided in [6, TS 38.214].”
To avoid confusion, the description of slot determination in 38.214 can be reused for the description of slot determination of Msg3 PUSCH. To be specific, 
If in slot [image: ] a UE receives a PDSCH with a RAR message for a corresponding preamble transmission from the UE, the UE transmits a Msg3 PUSCH in slot , where [image: ] is provided in [6, TS 38.214], and  are the subcarrier spacing configurations for Msg3 PUSCH and RAR, respectively. 
The corresponding text proposal is given as well in section 8.
Proposal 5: The description on slot determination of Msg3 PUSCH for the case with different numerologies should be clarified and the text proposal for TS 38.213 subclause 8.3 should be agreed. 
[bookmark: OLE_LINK21][bookmark: OLE_LINK23]Slot determination of PUCCH with different numerologies

[bookmark: OLE_LINK132][bookmark: OLE_LINK133][bookmark: OLE_LINK289][bookmark: OLE_LINK90][bookmark: OLE_LINK91][bookmark: OLE_LINK281][bookmark: OLE_LINK282][bookmark: OLE_LINK202]In the current specification TS38.213 subclause 9.2.3, the following description of  with different numerologies is not clear. 


“With reference to slots for PUCCH transmissions, if the UE detects a DCI format 1_0 or a DCI format 1_1 scheduling a PDSCH reception in slot [image: ] or if the UE detects a DCI format 1_0 indicating a SPS PDSCH release through a PDCCH reception in slot [image: ], the UE provides corresponding HARQ-ACK information in a PUCCH transmission within slot [image: ], where [image: ] is a number of slots and is indicated by the PDSCH-to-HARQ-timing-indicator field in the DCI format, if present, or provided by higher layer parameter dl-DataToUL-ACK. If the PDSCH subcarrier spacing is equal to or larger than the PUCCH subcarrier spacing,  corresponds to the slot of the PUCCH transmission that overlaps with the slot of the PDSCH transmission. If the PDSCH subcarrier spacing is smaller than the PUCCH subcarrier spacing,  corresponds to the slot of the PUCCH transmission that ends at a same time as the slot of the PDSCH reception or of the PDCCH reception in case of SPS PDSCH release.”


In order to make the specification clear for the two cases in Figure 3, the formula can be used to specify the slot of PUCCH transmission. To be specific, if the PDSCH subcarrier spacing is equal to or larger than the PUCCH subcarrier spacing, if a UE receives a PDSCH in slot [image: ], the UE provides corresponding HARQ-ACK information in a PUCCH transmission within slot ; If the PDSCH subcarrier spacing is smaller than the PUCCH subcarrier spacing, if a UE receives a PDSCH in slot [image: ], the UE provides corresponding HARQ-ACK information in a PUCCH transmission within slot . Where  and  are the subcarrier spacing configurations for PDSCH and PUCCH, respectively. 
The corresponding text proposal for slot determination of PUCCH with different numerologies is given as well in section 9.

[image: ]
[bookmark: _Ref520535153]Figure 3. Slot determination of PUCCH with different numerologies
Proposal 6: The description on slot determination of PUCCH for the case with different numerologies should be clarified and the text proposal for TS 38.213 subclause 9.2.3 should be agreed. 
Slot aggregation
[bookmark: OLE_LINK79][bookmark: OLE_LINK80]For typical TDD Uplink-Downlink configuration 2(DL: UL= 3:1; D S U D D D S U D D), the number of repetition slot/subframe is 4 in LTE subframe bundling and can be more in LTE eMTC. However, according to the current specification in NR, if semi-static DL/UL assignment configuration of a slot has direction confliction with scheduled PDSCH/PUSCH assigned symbols, the PDSCH/PUSCH transmission in that slot is not received/transmitted and the conflicting slot will be counted as the aggregated slot, then the maximum number of repetition is 2 even if the UE is configured with the maximum possible aggregation factor 8, as shown in Figure 4. In this case, the performance will be reduced of 3 dB, which will cause worse coverage performance than LTE.
[image: ][image: ]
[bookmark: _Ref520535175][bookmark: OLE_LINK188]Figure 4. The comparison of LTE and NR for TDD configuration 2
In order to guarantee the coverage requirement of NR, the conflicting slot(s) shall not be counted as the aggregated slot. In this case, the repetition number of actual data transmission can be ensured the same as the configured aggregation-factor-DL/UL which provides similar coverage performance as LTE no matter whether there is conflict.
[bookmark: OLE_LINK92][bookmark: OLE_LINK93][bookmark: OLE_LINK226][bookmark: OLE_LINK227]Proposal 7: If semi-static DL/UL assignment configuration of a slot has direction confliction with assigned symbols for PDSCH/PUSCH, the slot is not counted as an aggregated slot.
[bookmark: OLE_LINK242][bookmark: OLE_LINK243][bookmark: OLE_LINK244]Besides, when the initial data transmission is configured with aggregationFactorUL > 1 or aggregationFactorDL > 1 and the transmission is failed, the gNB will send a DCI to schedule retransmission. In this case, for the DCI scheduling retransmission, the same aggregation factor is reused, which should be specified in the specification. For example, if the initial data transmission is configured with aggregation factor =4, and if the data is fail to decode, then when gNB schedules the retransmission, the aggregation factor is also equal to 4. 
[bookmark: OLE_LINK245][bookmark: OLE_LINK255][bookmark: OLE_LINK94]Proposal 8: For DCI based retransmission of slot aggregation, the same aggregation factor as initial transmission is used, which should be clarified in the specification.
[bookmark: OLE_LINK69][bookmark: OLE_LINK70][bookmark: _Ref129681832]Data scheduling and HARQ
There are following remaining issues on scheduling and HARQ processing time.
· Processing time for UCI multiplexing
· Number of valid DCIs 
· Number of stored scheduling DCIs
Number of valid DCIs
UE vendors proposed to limit the number of valid DCI for unicast data to reduce UE complexity, processing time and power consumption. The number of valid DCIs for CSS were discussed in RAN1 #94 and RAN1 agreed UE is not expected to process more than one DCI with each RNTI in each of Type 0 CSS, Type 0A CSS, Type 1 CSS, Type 2 CSS, Type 3 CSS excluding unicast DCI per slot. 
For unicast valid DCIs, according to the conclusion from UE capability discussion, the baseline capability is that UE can process one unicast DCI scheduling DL and one unicast DCI scheduling UL per slot per scheduled CC for FDD. The baseline capability UE can process one unicast DCI scheduling DL and 2 unicast DCI scheduling UL per slot per scheduled CC for TDD.
In addition, UE can optionally support up to 2, 4, or 7 unicast PDSCHs per slot per CC in TDM and/or up to 2, 4, or 7 unicast PUSCHs per slot per CC in TDM depending on the SCS and UE capability. If non-cross scheduling is the baseline, for DL, the number of valid DCIs per slot per CC is no more than 7. For UL, in case of multiple UL slots followed by a DL slot, there are more than one unicast UL grants in one monitor occasion. So UE needs to support more than one valid unicast UL grants for a monitor occasion.  But the number of valid unicast UL grant is expected to be limited, since it is inefficient to scheduling a UE with more than 7 PUSCH in one slot for a cell. Up to 2 valid unicast UL grants per slot would be sufficient considering typical scenarios. Further we also consider one DL slot followed by up to 2 consecutive UL slots as a typical frame structure, then the UE does not need to monitor more than 4 valid unicast UL scheduling per monitoring occasion.
Proposal 9: UE is not required to monitor more than one valid unicast DL assignment per monitoring occasion for a single scheduled cell. 
· Apply to C-RNTI/CS-RNTI/SP-CSI-RNTI/MCS-C-RNTI in both CSS and USS.
Proposal 10: UE is not required to monitor more than 4 valid unicast UL assignment per monitoring occasion for a single scheduled cell. 
· Apply to C-RNTI/CS-RNTI/SP-CSI-RNTI/MCS-C-RNTI in both CSS and USS.
Number of stored scheduling DCI
The following working assumption was made in RAN1 #94 meeting.
Working assumption: 
· The UE is not required to store more than 16 scheduling DCI for PDSCH on a given cell, among all scheduling DCI received prior and up to the current slot
· FFS the applicability to broadcast PDSCH or not
· FFS the applicability to activation/deactivation DCI
· The UE is not required to store more than 16 scheduling DCI for PUSCH on a given cell, among all scheduling DCI received prior and up to the current slot

We propose the broadcast PDSCH and activation/deactivation DCI are counted into the number of scheduling DL DCI. This is because UE is not required to receive more than two PDSCH simultaneously for FR1 and more than one PDSCH simultaneously for FR2. And K0 for broadcast PDSCH is 0 or 1. It is not necessary to increase UE complexity without significant gain. 
Proposal 11: Update and confirm the previous working assumption as below:
· The UE is not required to store more than 16 scheduling DCI for PDSCH on a given cell, among all scheduling DCI received prior and up to the current slot
· Both broadcast PDSCH and activation/deactivation DCI are counted.
· The UE is not required to store more than 16 scheduling DCI for PUSCH on a given cell, among all scheduling DCI received prior and up to the current slot

Configured grant PUSCH transmission procedure
In this Section, we further discuss the corrections on configured grant related procedures. Corresponding text proposals are given in Section 9.
On the determination of higher layer parameters for GF2GB retransmission
In Rel.15, a set of higher layer parameters are provided separately in ConfiguredGrantConfig which are dedicated for GF transmission, e.g., DMRS related parameters, waveform, etc. For these parameters, UE shall follow the ConfiguredGrantConfig to determine the values for GF transmission. For other parameters not included in ConfiguredGrantConfig, UE shall, if necessary, determine the values according to the higher layer configuration for grant-based (GB) transmission. 
To improve transmission reliability, GF2GB retransmission scheduled by a UL grant is supported for both Type 1 and Type 2 configured grant. However, it is still not clear which set of higher layer parameters should be used for GF2GB retransmission as there are two sets of parameters defined for GB and GF separately as mentioned above. During the offline discussion in last RAN1 meeting, two options are summarized with respect to the parameters that are used for a scheduled retransmission of a TB previously transmitted on a configured PUSCH:
· Option 1: the UE follows the set of parameters provided in ConfiguredGrantConfig IE that are common to both Type 1 and Type 2 configured grant, i.e. except those provided specifically for Type 1 in rrc-ConfiguredUplinkGrant IE. For all other parameters not provided in ConfiguredGrantConfig, including those in rrc-ConfiguredUplinkGrant, the UE follows the transmission configuration provided by the PUSCH-Config IE
· Option 2: the UE follows the set of transmission parameters provided by the PUSCH-Config IE
As it was already agreed in RAN1#93 meeting [2] that the MCS table configured by ConfiguredGrantConfig IE is also used for GF2GB retransmission for URLLC, to keep a unified and yet simple solution and also to avoid the potential issue on the differentiation of DCIs for activation/deactivation and retransmission scheduling, Option 1 is preferred.
	Agreements:
For both initial transmission and re-transmissions for GF scheduling for URLLC,
· For UL configured grant, the MCS table is configured by the existing parameter associated with the RRC configured grant configuration, which is extended to include the new 64QAM MCS table.
· For DL SPS, RRC indicates whether or not the new 64QAM table is configured. The indication for the new MCS table for DL SPS is separate from the one for grant-based DL scheduling.



With Option 1, repetitions can also be applied for GF2GB retransmission and the repetition number follows the higher layer configuration in ConfiguredGrantConfig.
Based on the above analysis, we have the following proposal. The corresponding text proposal for subclause 6.1 of TS 38.214 [6] is given in Section 9.
Proposal 12: For a scheduled retransmission of a TB previously transmitted on a configured PUSCH, 
· The UE follows the set of parameters provided in ConfiguredGrantConfig IE that are common to both Type 1 and Type 2 configured grant, i.e., except those provided specifically for Type 1 in rrc-ConfiguredUplinkGrant IE. For all other parameters not provided in ConfiguredGrantConfig, including those in rrc-ConfiguredUplinkGrant, the UE follows the transmission configuration provided by the PUSCH-Config IE.
· The UE follows the repetition number configured in ConfiguredGrantConfig to do the repetitions.
On the determination of RV when repetitions are not configured
In the latest version of TS 38.331 [7], the repK-RV IE in ConfiguredGrantConfig is described as follows: 
	repK-RV
The redundancy version (RV) sequence to use. See TS 38.214, section 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.


According to the description, when repK is set to n1, the RV sequence is not configured and as a result, a UE will have no idea which RV to use for both Type 1 and Type 2 PUSCH transmissions with a configured grant. To fix this problem with least standard effort, a simple clarification to clarify that in this case RV0 is used is enough. The corresponding text proposal for subclause 6.1.2.3 of TS 38.214 is given in Section 9.
On the parameter name for waveform configuration
In subclause 6.1.3 of TS 38.214, the name of the parameter for waveform configuration for PUSCH transmission without grant needs to be revised to align with that in TS 38.331. The corresponding text proposal is given in Section 9.

Conclusion
According to the above discussions, we have the following proposals:
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Proposal 1: A UE shall assume that the precoding of the potential co-scheduled UE(s) in other DM-RS port of the same CDM group is same in continuous 2 resource blocks (CRB=2K and 2K+1, K is an integer).
Proposal 2: Adopt the corresponding TP to capture the agreement on BWP determination for Msg3 PUSCH.
Proposal 3: For the UE with FH flag set to 1, whether the FH is applied depends on the number of truncated bits of the FDRA field in DCI format_0_0. For the case with 4 configured offset values, which two of the configured four values can be indicated by the remaining 1 bit should also be specified.
Proposal 4: The default table B and table C for ECP is adjusted as Table 1 and Table 2 respectively.
Proposal 5: The description on slot determination of Msg3 PUSCH for the case with different numerologies should be clarified and the text proposal for TS 38.213 subclause 8.3 should be agreed. 
Proposal 6: The description on slot determination of PUCCH for the case with different numerologies should be clarified and the text proposal for TS 38.213 subclause 9.2.3 should be agreed. 
Proposal 7: If semi-static DL/UL assignment configuration of a slot has direction confliction with assigned symbols for PDSCH/PUSCH, the slot is not counted as an aggregated slot.
Proposal 8: For DCI based retransmission of slot aggregation, the same aggregation factor as initial transmission is used, which should be clarified in the specification.
Proposal 9: UE is not required to monitor more than one valid unicast DL assignment per monitoring occasion for a single scheduled cell. 
· Apply to C-RNTI/CS-RNTI/SP-CSI-RNTI/MCS-C-RNTI in both CSS and USS.
Proposal 10: UE is not required to monitor more than 4 valid unicast UL assignment per monitoring occasion for a single scheduled cell. 
· Apply to C-RNTI/CS-RNTI/SP-CSI-RNTI/MCS-C-RNTI in both CSS and USS.
Proposal 11: Update and confirm the previous working assumption as below:
· The UE is not required to store more than 16 scheduling DCI for PDSCH on a given cell, among all scheduling DCI received prior and up to the current slot
· Both broadcast PDSCH and activation/deactivation DCI are counted.
· The UE is not required to store more than 16 scheduling DCI for PUSCH on a given cell, among all scheduling DCI received prior and up to the current slot

Proposal 12: For a scheduled retransmission of a TB previously transmitted on a configured PUSCH, 
· The UE follows the set of parameters provided in ConfiguredGrantConfig IE that are common to both Type 1 and Type 2 configured grant, i.e., except those provided specifically for Type 1 in rrc-ConfiguredUplinkGrant IE. For all other parameters not provided in ConfiguredGrantConfig, including those in rrc-ConfiguredUplinkGrant, the UE follows the transmission configuration provided by the PUSCH-Config IE.
· The UE follows the repetition number configured in ConfiguredGrantConfig to do the repetitions.
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[bookmark: _Ref524534609]Text Proposal in TS 38.214
[bookmark: OLE_LINK173][bookmark: OLE_LINK174]------------------------------------------ Start of Text Proposal ----------------------------------------------
-------------------------------- Text Proposal for TS 38.214 Subclause 6.1 -------------------------------
< Unchanged parts are omitted >
[bookmark: _Toc517439500]6.1	UE procedure for transmitting the physical uplink shared channel
[bookmark: _Hlk498514022]PUSCH transmission(s) can be dynamically scheduled by an UL grant in a DCI, or semi-statically configured to operate according to Subclause 6.1.2.3 and according to Subclause 5.8.2 of [10, TS 38.321] upon the reception of the higher layer parameter of cConfiguredGrantConfig including rrc-ConfiguredUplinkGrant without the detection of an UL grant in a DCI, or CconfigurdGrantConfig not including rrc-ConfiguredUplinkGrant semi-persistently scheduled by an UL grant in a DCI after the reception of the higher layer parameter configurdGrantConfig not including rrc-ConfiguredUplinkGrant, along with other configurations from the higher layer parameter PUSCH-Config.
[bookmark: _Hlk512252948]A UE shall upon detection of a PDCCH with a configured DCI format 0_0 or 0_1 transmit the corresponding PUSCH as indicated by that DCI. For any two HARQ process IDs in a given cell, if the UE is scheduled to start a PUSCH transmission in symbol j by a PDCCH in symbol i, the UE is not expected to be scheduled to transmit a PUSCH starting earlier than symbol j by a PDCCH starting later than symbol i.
For PUSCH transmission scheduled by DCI scrambled with CS-RNTI, if the new data indicator field in the DCI is set to 1, the UE shall follow the set of parameters provided in ConfiguredGrantConfig except for those in rrc-ConfiguredUplinkGrant. For all other parameters including those in rrc-ConfiguredUplinkGrant, the UE shall follow the higher layer configuration provided by PUSCH-Config.
For PUSCH scheduled by DCI format 0_0 on a cell, the UE shall transmit PUSCH according to the spatial relation, if applicable, corresponding to the PUCCH resource with the lowest ID within the active UL BWP of the cell, as described in sub-clause 9.2.1 of [6, TS 38.213]. 
For uplink, 16 HARQ processes per cell is supported by the UE.
< Unchanged parts are omitted >
------------------------- End of Text Proposal for TS 38.214 Subclause 6.1--------------------------

--------------------------------------- Start of Text Proposal ----------------------------------------------

-------------------------------- Text Proposal for TS 38.214 Subclause 5.1.6.2 --------------------------
< Unchanged parts are omitted >
[bookmark: _Toc517439465]5.1.6.2	DM-RS reception procedure
< Unchanged parts are omitted >
The UE is not expected to receive PDSCH scheduling DCI which indicates CDM group(s) with potential DM-RS ports which overlap with any configured CSI-RS resource(s) for that UE.
The UE shall assume that the precoding of the potential co-scheduled UE(s) in other DM-RS port of the same CDM group is same in continuous 2 resource blocks (CRB=2K and 2K+1, K is an integer).
[bookmark: _Hlk508018029][bookmark: _Hlk508638941]If the UE receives the DM-RS for PDSCH and an SS/PBCH block in the same OFDM symbol(s), then the UE may assume that the DM-RS and SS/PBCH block are quasi co-located with 'QCL-TypeD', if 'QCL-TypeD' is applicable. Furthermore, the UE shall not expect to receive DM-RS in resource elements that overlap with those of the SS/PBCH block, and the UE can expect that the same or different subcarrier spacing is configured for the DM-RS and SS/PBCH block in a CC except for the case of 240 kHz where only different subcarrier spacing is supported.
< Unchanged parts are omitted >
------------------------- End of Text Proposal for TS 38.214 Subclause 5.1.6.2--------------------------



-------------------------------- Text Proposal for TS 38.214 Subclause 6.1.2.2 --------------------------
[bookmark: _Toc517439507]6.1.2.2	Resource allocation in frequency domain
< Unchanged parts are omitted >
If a bandwidth part indicator field is not configured in the scheduling DCI, the RB indexing for uplink type 0 and type 1 resource allocation is determined within the UE's active bandwidth part. If a bandwidth part indicator field is configured in the scheduling DCI, the RB indexing for uplink type 0 and type 1 resource allocation is determined within the UE's bandwidth part indicated by bandwidth part indicator field value in the DCI. The UE shall upon detection of PDCCH intended for the UE determine first the uplink bandwidth part and then the resource allocation within the bandwidth part. RB numbering starts from the lowest RB in the determined uplink bandwidth part, except for Msg3 PUSCH transmission when the active uplink bandwidth part and the initial uplink bandwidth part have the same subcarrier spacing and the same CP length and the active uplink bandwidth part includes all the PRBs of the initial uplink bandwidth part, in which case RB numbering starts from the lowest RB of the initial uplink bandwidth part.

< Unchanged parts are omitted >
------------------------- End of Text Proposal for TS 38.214 Subclause 6.1.2.2--------------------------

-------------------------Start of Text Proposal for TS 38.214 Subclause 6.1.2.3-------------------------
< Unchanged parts are omitted >
[bookmark: _Toc517439510]6.1.2.3	Resource allocation for uplink transmission with configured grant
[bookmark: _Hlk498078682]When PUSCH resource allocation is semi-statically configured by higher layer parameter ConfiguredGrantConfig in BWP information element, and the PUSCH transmission corresponding to the configured grant triggered, the following higher layer parameters are applied in the transmission:
-	For Type 1 PUSCH transmissions with a configured grant, the following parameters are given in ConfiguredGrantConfig:
-	The higher layer parameter timeDomainAllocation value m provides a row index m+1 pointing to an allocated table, indicating a combination of start symbol and length and PUSCH mapping type, where the table selection follows the rules for the UE specific search space, as defined in sub-clause 6.1.2.1.1;
-	Frequency domain resource allocation is determined by the higher layer parameter frequencyDomainAllocation according to the procedure in Subclause 6.1.2.2 for a given resource allocation type indicated by resourceAllocation;
-	The IMCS is provided by higher layer parameter mcsAndTBS;
-	Number of DM-RS CDM groups, DM-RS ports, SRS resource indication and DM-RS sequence initialization are determined as in Subclause 7.3.1.1 of [5, TS 38.212], and the antenna port value, the bit value for DM-RS sequence initialization, precoding information and number of layers, SRS resource indicator are provided by antennaPort, dmrs-SeqInitialization, precodingAndNumberOfLayers, and srs-ResourceIndicator respectively;
-	When frequency hopping is enabled, the frequency offset between two frequency hops can be configured by higher layer parameter frequencyHoppingOffset.
-	For Type 2 PUSCH transmissions with a configured grant: the resource allocation follows the higher layer configuration according to [10, TS 38.321], and UL grant received on the DCI.
The UE shall not transmit anything on the resources configured by ConfiguredGrantConfig if the higher layers did not deliver a transport block to transmit on the resources allocated for uplink transmission without grant.
A set of allowed periodicities P are defined in [12, TS 38.331]. 
When repetitions are not configured, the UE shall use RV=0 for both Type 1 and Type 2 PUSCH transmissions with a configured grant.
< Unchanged parts are omitted >
-----------------------------End of Text Proposal for TS 38.214 Subclause 6.1.2.3 ----------------------

-----------------------------Start of Text Proposal for TS 38.214 Subclause 6.1.3-----------------------
< Unchanged parts are omitted >
[bookmark: _Toc517439511]6.1.3	UE procedure for applying transform precoding on PUSCH
[bookmark: _Hlk498091854]For Msg3 PUSCH transmission, the UE shall consider the transform precoding either 'enabled' or 'disabled' according to the higher layer configured parameter msg3-transformPrecoding.
For PUSCH transmission scheduled with a DCI:
-	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-transformPrecoding. 
-	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 [transform-precoding-scheduled], 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 [transform-precoding-scheduled], the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter msg3-transformPrecoding.
For PUSCH transmission without grant
-	If the UE is configured with the higher layer parameter [transform precoding TWG]transformPrecoder, 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 [transform precoding TWG]transformPrecoder, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter msg3-transformPrecoding.
< Unchanged parts are omitted >
-----------------------------End of Text Proposal for TS 38.214 Subclause 6.1.3-----------------------


--------------------------------------- Start of Text Proposal ----------------------------------------------

Text Proposal in TS 38.213
--------------------------------------- Start of Text Proposal ----------------------------------------------

-------------------------------- Text Proposal for TS 38.213 Subclause 8.3 --------------------------
< Unchanged parts are omitted >
[bookmark: _Toc517265050]8.3	Msg3 PUSCH
Higher layer parameter msg3-transformPrecoding indicates to a UE whether or not the UE shall apply transform precoding, as described in [4, TS 38.211], for an Msg3 PUSCH transmission. 
If the UE applies transform precoding to an Msg3 PUSCH transmission with frequency hopping, the frequency offset for the second hop [6, TS38.214] is given in Table 8.3-1.
Table 8.3-1: Frequency offset for second hop for Msg3 PUSCH transmission with frequency hopping
	Number of PRBs in initial active UL BWP
	
Value of  Hopping Bits
	Frequency offset for 2nd hop

	

	0
	[image: ]

	
	1
	[image: ]

	

	00
	[image: ]

	
	01
	[image: ]

	
	10
	[image: ]

	
	11
	Reserved



The subcarrier spacing for Msg3 PUSCH transmission is provided by higher layer parameter SubcarrierSpacing in BWP-UplinkCommon. A UE transmits PRACH and Msg3 PUSCH on a same uplink carrier of the same serving cell. 
An UL BWP, as described in Subclause 12 and in [4, TS 38.211], for Msg3 PUSCH transmission is indicated by higher layers.
A UE transmits an UL-SCH in an Msg3 PUSCH scheduled by a RAR grant in a corresponding RAR message using redundancy version number 0. Retransmissions, if any, of the UL-SCH in an Msg3 PUSCH are scheduled by a DCI format 0_0 with CRC scrambled by a TC-RNTI provided in the corresponding RAR message [11, TS 38.321].




If in slot [image: ] a UE receives a PDSCH with a RAR message for a corresponding preamble transmission from the UE, the UE transmits a Msg3 PUSCH in slot [image: ], where [image: ] is provided in [6, TS 38.214] , and  are the subcarrier spacing configurations for Msg3 PUSCH and RAR, respectively. The UE may assume a minimum time between the last symbol of a PDSCH reception conveying a RAR and the first symbol of a corresponding Msg3 PUSCH transmission scheduled by the RAR in the PDSCH for a UE is equal to [image: ] msec.  is a time duration of  symbols corresponding to a PDSCH reception time for PDSCH processing capability 1 when additional PDSCH DM-RS is configured and,  is a time duration of  symbols corresponding to a PUSCH preparation time for PUSCH processing capability 1 [6, TS 38.214]. 
< Unchanged parts are omitted >
------------------------- End of Text Proposal for TS 38.213 Subclause8.3--------------------------

-------------------------------- Text Proposal for TS 38.213 Subclause 9.2.3 --------------------------
< Unchanged parts are omitted >
[bookmark: _Ref500241945][bookmark: _Toc517265064]9.2.3	UE procedure for reporting HARQ-ACK
A UE does not expect to transmit more than one PUCCH with HARQ-ACK information in a slot. 
For DCI format 1_0, the PDSCH-to-HARQ-timing-indicator field values map to {1, 2, 3, 4, 5, 6, 7, 8}. For DCI format 1_1, if present, the PDSCH-to-HARQ-timing-indicator field values map to values for a set of number of slots provided by higher layer parameter dl-DataToUL-ACK as defined in Table 9.2.3-1. 
For a SPS PDSCH reception in slot [image: ], the UE transmits the PUCCH in slot [image: ]where [image: ] is provided by the PDSCH-to-HARQ-timing-indicator field in DCI format 1_0 or, if present, in DCI format 1_1 activating the SPS PDSCH reception. 


If the UE detects a DCI format 1_1 that does not include a PDSCH-to-HARQ-timing-indicator field and schedules a PDSCH reception or activates a SPS PDSCH reception in slot [image: ], the UE provides  corresponding HARQ-ACK information in a PUCCH transmission within slot  where  is provided by higher layer parameter dl-DataToUL-ACK.


With reference to slots for PUCCH transmissions, if the UE detects a DCI format 1_0 or a DCI format 1_1 scheduling a PDSCH reception in slot [image: ] or if the UE detects a DCI format 1_0 indicating a SPS PDSCH release through a PDCCH reception in slot [image: ], the UE provides corresponding HARQ-ACK information in a PUCCH transmission within slot [image: ] if the PDSCH subcarrier spacing is equal to or larger than the PUCCH subcarrier spacing; otherwise, the UE provides corresponding HARQ-ACK information in a PUCCH transmission within slot, where [image: ] is a number of slots and is indicated by the PDSCH-to-HARQ-timing-indicator field in the DCI format, if present, or provided by higher layer parameter dl-DataToUL-ACK, and are the subcarrier spacing configurations for PDSCH and PUCCH, respectively. If the PDSCH subcarrier spacing is equal to or larger than the PUCCH subcarrier spacing,  corresponds to the slot of the PUCCH transmission that overlaps with the slot of the PDSCH transmission. If the PDSCH subcarrier spacing is smaller than the PUCCH subcarrier spacing,  corresponds to the slot of the PUCCH transmission that ends at a same time as the slot of the PDSCH reception or of the PDCCH reception in case of SPS PDSCH release.    
HARQ-ACK information transmission in a PUCCH is subject to the limitations for UE transmissions described in Subclause 11.1 and Subclause 11.1.1. 
< Unchanged parts are omitted >
------------------------- End of Text Proposal for TS 38.214 Subclause 9.2.3--------------------------

[bookmark: _Ref524536538]Text Proposal in TS 38.211
------------------------- Begin of Text Proposal for TS 38.211 Subclause 6.3.1.7 ----------------------

[bookmark: _Toc516767283]6.3.1.7	Mapping from virtual to physical resource blocks
Virtual resource blocks shall be mapped to physical resource blocks according to non-interleaved mapping.


For non-interleaved VRB-to-PRB mapping, virtual resource block  is mapped to physical resource block , except for Msg3 PUSCH transmission in active UL bandwidth part  with starting position  which includes all the PRBs of the initial UL bandwidth part with starting position  and has the same subcarrier spacing and the same CP length as the initial UL bandwidth part in which case virtual resource block  is mapped to physical resource block ..

------------------------ End of Text Proposal for TS 38.211 Subclause 6.3.1.7 --------------------------
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