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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
The following agreements/working assumptions were reached in previous RAN1 meetings:
Agreements: RAN1# AdHoc1801 [1]
· Update the previous agreements as follows:
For DCI granted multi-slot transmission (PDSCH/PUSCH) vs semi-static DL/UL assignment
· If semi-static DL/UL assignment configuration of a slot has no direction confliction with scheduled PDSCH/PUSCH assigned symbols, the PDSCH/PUSCH in that slot  is received/transmitted
· [bookmark: OLE_LINK68][bookmark: OLE_LINK71]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
For DCI granted multi-slot transmission (PDSCH/PUSCH) vs dynamic SFI, when there is no semi-static DL/UL assignment or the semi-static DL/UL assignment indicates unknown
· UE is not expected to receive a dynamic SFI indicating a conflicting direction from DCI grant 
[bookmark: OLE_LINK34][bookmark: OLE_LINK35]Agreements: RAN1#92 [2]
For ECP adopt the following:
· PDSCH mapping type A and ECP: 
· Starting symbol can be symbol index #0, 1, 2, 3 in a slot.
· Length of the PDSCH is at least X=3 symbols, up to 12 symbols within a slot, such that slot boundary is not crossed 
· [bookmark: OLE_LINK33]PDSCH mapping type B and ECP:
· Length of the PDSCH can be 2, 4, or 6 symbols.
· Starting symbol can be any position within a slot, such that slot boundary is not crossed.
· PUSCH mapping type A and ECP:
· Starting symbol is symbol index #0 in a slot.
· Length of the PUSCH is at least Y=4 symbols, up to 12 symbols
· PUSCH mapping type B and ECP
· Length of the PUSCH can be 2 through 12 symbols, and with 1 symbol as a working assumption
Agreements: RAN1#92bis [3]
For time-domain signaling for PUSCH scheduled by DCI in USS
· if dedicated RRC signaling has provided a table	
· Use this table for PUSCH transmission scheduled by DCI in USS
· else if RMSI signaling has provided a table
· Use this table for PUSCH transmission scheduled by DCI in USS
· else
· Use the default PUSCH table
For time-domain signaling for PDSCH scheduled by DCI in USS
· if dedicated RRC signaling has provided a table	
· Use this table for PDSCH transmission scheduled by DCI in USS
· else if RMSI signaling has provided a table
· Use this table for PDSCH transmission scheduled by DCI in USS
· else
· Use pattern 1 from the agreed default table
[bookmark: OLE_LINK73][bookmark: OLE_LINK74]In this contribution, some of remaining issues on resource allocation in both time and frequency domain as well as TBS determination are discussed. 
Frequency domain resource allocation
VRB-to-PRB interleaving for SIB1 transmission
In LTE, considering the potential diversity gain, the VRB-to-PRB interleaving is supported in DCI format 1A, which can be adopted for the system information transmission. And in NR, if the VRB-to-PRB interleaving is not mandatory, the performance of the SIB transmission will degrade compared with LTE. Some simulation results of interleaving gains for SIB transmission are shown below, and simulation assumptions could be found in the Appendix.
[image: C:\Users\t00291156\AppData\Roaming\eSpace_Desktop\UserData\t00291156\ReceiveFile\Fig_Interleaved_30 kHz(1).png]
Figure 1. BLER of non-interleaved and interleaved VRB for different size of initial DL BWP (30kHz SCS)
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Figure 2. BLER of non-interleaved and interleaved VRB for different size of initial DL BWP (15kHz SCS)
From the results shown in the above figures, we can see that for larger size of initial DL BWP, larger gains could be achieved by VRB-to-PRB interleaving, and more than 2 dB gain can be obtained at 2% BLER when the BW of initial DL BWP is 96 RBs. To improve DL coverage, it is preferred that NR supports VRB-to-PRB interleaving for SIB transmission, and VRB-to-PRB interleaving is mandatory for UEs. Otherwise, gNB cannot perform interleaving for SIB to improve DL coverage.
Observation 1: As compared to non-interleaved VRB-to-PRB mapping, when the bandwidth of initial DL BWP is 24/48/96 RBs, 0.7/1.4/2.3 dB gain for SIB transmission could be achieved by interleaved VRB-to-PRB mapping.
Proposal 1: Support VRB-to-PRB interleaving for SIB transmission.
Frequency domain RA for MU-MIMO
[bookmark: OLE_LINK6][bookmark: OLE_LINK303][bookmark: OLE_LINK304][bookmark: OLE_LINK305][bookmark: OLE_LINK306][bookmark: OLE_LINK84][bookmark: OLE_LINK87][bookmark: OLE_LINK41][bookmark: OLE_LINK37][bookmark: OLE_LINK65][bookmark: OLE_LINK66][bookmark: OLE_LINK58][bookmark: OLE_LINK59]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. Using downlink resource allocation type 0, a RBG’s size can less than nominal RBG size P at the boundary of BWP. In one PRG of UE1, the two RBs of port 1 may be allocated to different co-scheduled UEs because of the boundary of BWPs shown as red dashed line in left figure of Figure 3. Using downlink resource allocation type 1, resource of a UE can be allocated with any number contiguously RBs from any start RB. In one PRG of UE1, the two RBs of port 1 may be allocated to different co-scheduled UEs because of the change of UEs shown as red dashed line in right figure of Figure 3. Because gNB may use different precoding matrixes to transmit different UE’s data. So a UE cannot assume the potential co-scheduled UE(s) has the same precoding in its one PRG. In this case, UE need to filter the estimated channel per RB at least for the interference estimation, which will degrade the joint channel estimation performance. In some case, the performance degrades more than 2 dB. To ensure the performance of joint channel estimation, the resource allocation in MU-MIMO needs to be aligned so that the potential co-scheduled UE(s) in other DM-RS port of the same CDM group has the same precoding in at least 2 RBs. Besides, the specification need to specify that a UE shall assume the precoding of the potential co-scheduled UE(s) in other DM-RS port of the same CDM group is same in multiple resource blocks in the frequency domain, e.g. at least 2 RBs.
[image: ]
[bookmark: OLE_LINK105][bookmark: OLE_LINK106][bookmark: OLE_LINK51][bookmark: OLE_LINK55]Figure 3. Co-scheduled UE in downlink resource allocation type 0 and type 1
[bookmark: OLE_LINK7][bookmark: OLE_LINK40][bookmark: OLE_LINK67][bookmark: OLE_LINK83]Proposal 2: 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 continuously 2 resource blocks (CRB=2K and 2K+1, K is an integer).
[bookmark: OLE_LINK85][bookmark: OLE_LINK86][bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK10][bookmark: OLE_LINK11]Time domain resource allocation
Time domain RA table for DCI in CSS and fallback DCI 
[bookmark: OLE_LINK13][bookmark: OLE_LINK14][bookmark: OLE_LINK17][bookmark: OLE_LINK18][bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK88][bookmark: OLE_LINK89]In the last meeting, three tables was defined for PDSCH scheduled using CORESET #0 with three multiplexing patterns, respectively. Besides, the determination rule of the used resource allocation table for PDSCH/PUSCH scheduled by DCI in USS was agreed. However, how to determine the used resource allocation table for PDSCH/PUSCH scheduled by DCI in CSS has not been specified. In order to avoid the confusion during RRC reconfiguration and realize the data scheduling before receiving RRC signalling and RMSI, the predefined time domain RA table for DCI in CSS should be used. Either the three agreed tables or new predefined table can be starting point. In order to simplify the work of standardization and support more resource allocation cases, the resource allocation table for PDSCH scheduled using CORESET#0 and multiplexing pattern 1 can be reused for PDSCH scheduled by DCI in CSS. Besides, if RMSI signaling has provided a table, then the resource allocation table could be updated accordingly. For PUSCH scheduled by DCI in CSS and MSG 3, in order to avoid confusion during RRC reconfiguration, the RMSI-configured table or the agreed default table can be used as the description in section 8.2 in TS 38.213. Besides, the text proposal for determination of the resource allocation table is given as well in section 8.
[bookmark: OLE_LINK36][bookmark: OLE_LINK38][bookmark: OLE_LINK57][bookmark: OLE_LINK27][bookmark: OLE_LINK28][bookmark: OLE_LINK107][bookmark: OLE_LINK108]Proposal 3: The RMSI-configured table or the agreed default table can be used for PDSCH/PUSCH scheduled by DCI in CSS. 
[bookmark: OLE_LINK19][bookmark: OLE_LINK25][bookmark: OLE_LINK30]Besides, considering the confusion during RRC signaling reconfiguration, each field in fallback DCI (DCI format 1_0 and DCI format 0_0) should not depend on the RRC signaling. Otherwise, during the RRC signaling reconfiguration, gNB and UE may have different understanding for the corresponding value in fallback DCI. Therefore, for fallback DCI, even in USS, the resource allocation table should be RMSI-configured or pre-defined. If RMSI signaling has provided a table, use this table for PDSCH/PUSCH transmission scheduled by fallback DCI in USS; else use the default PDSCH/PUSCH table. Besides, the text proposal for determination of the resource allocation table is given as well in section 8.
[bookmark: OLE_LINK39]Proposal 4: For fallback DCI in USS, the resource allocation table should be a RMSI-configured table or default table and should not be updated by the RRC signaling.
[bookmark: OLE_LINK21][bookmark: OLE_LINK23]Time domain RA table for ECP
[bookmark: OLE_LINK49][bookmark: OLE_LINK48][bookmark: OLE_LINK50][bookmark: OLE_LINK98][bookmark: OLE_LINK97]For DL and UL fallback DCI, the predefined time domain resource allocation table should consider the ECP case. For PDSCH mapping type B and ECP, the length of PDSCH should be 2, 4, or 6 symbols and S+L should not be larger than 12. For PDSCH scheduled using CORESET #0 and multiplexing pattern 2 and 3, the agreed table can be used for NCP and ECP and there is no need to enhance for ECP. However, for the agreed table for PDSCH scheduled using CORESET#0 and multiplexing pattern 1 in the last meeting, there are only 10 rows can be used for ECP, such as row index 2,3,4,5,7,9,10,13,14,16. In this case, the resource allocation is limited compared with NCP. For example, only a combination of S=4, L=4 can be used for ECP for S=4 and only a combination of S=5, L=2 for S=5. For the agreed table for PUSCH, only S=0, 2, or 4 can be used for ECP. If the data is arrived after symbol 4, e.g., symbol 6, the data will be transmitted at the next slot. In this case, the transmission delay is increased. Since 4-bit indicator field in DCI is agreed and there are already 16 rows, the default time domain RA table for PDSCH/PUSCH should be adjusted for ECP.
Based on the analysis of difference between NCP and ECP, the following principles can be used to enhance the agreed tables for default PDSCH time domain resource allocation A and default PUSCH time domain resource allocation A.
· The basic principle: length should be 2, 4, or 6 symbols for PDSCH mapping type B with ECP and S+L should be limited to 12.
· [bookmark: OLE_LINK169][bookmark: OLE_LINK168]Support the symmetry of time domain resource allocation.
· Support the flexibility of PDSCH and SRS multiplexing.
Based on the above principle, we give the time domain resource allocation tables for ECP shown in Table 2 and Table 3. Table 2 is updated according to the agreed table for PDSCH scheduled using CORESET #0 and multiplexing pattern 1. For example, for default DL resource allocation table with ECP, combination of S=2, L=12 is changed to S=2, L=6; combination of S=9, L=4 is changed to S=6, L=4; combination of S=1, L=13 is changed to S=1, L=11; combination of S=10, L=4 is changed to S=8, L=2. For default UL resource allocation table with ECP, combination of S=8, L=6 is changed to S=8, L=4; combination of S=0, L=14 is changed to S=0, L=8; and combination of S=4, L=10 is changed to S=4, L=4. 
According to the above design, more resource allocation cases can be supported with the same overhead for ECP. 
[bookmark: OLE_LINK20][bookmark: OLE_LINK26][bookmark: OLE_LINK132][bookmark: OLE_LINK133][bookmark: OLE_LINK289][bookmark: OLE_LINK90][bookmark: OLE_LINK91]Table 2. Default PDSCH time-domain RA table for ECP
	[bookmark: OLE_LINK181][bookmark: OLE_LINK182]Row index
	[bookmark: OLE_LINK151][bookmark: OLE_LINK152]DL-DMRS-typeA-pos
	PDSCH mapping type
	K0
	S
	L

	1
	2
	Type A
	0
	2
	12=>6

	
	3
	Type A
	0
	3
	11=>5

	2
	2
	Type A
	0
	2
	10

	
	3
	Type A
	0
	3
	9

	3
	2
	Type A
	0
	2
	9

	
	3
	Type A
	0
	3
	8

	4
	2
	Type A
	0
	2
	7

	
	3
	Type A
	0
	3
	6

	5
	2
	Type A
	0
	2
	5

	
	3
	Type A
	0
	3
	4

	6
	2
	Type B
	0
	9=>6
	4

	
	3
	Type B
	0
	10=>8
	4=>2

	7
	2
	Type B
	0
	4
	4

	
	3
	Type B
	0
	6
	4

	8
	2,3
	Type B
	0
	5
	7=>6

	9
	2,3
	Type B
	0
	5
	2

	10
	2,3
	Type B
	0
	9
	2

	11
	2,3
	Type B
	0
	12=>10
	2

	12
	2,3
	Type A
	0
	1
	13=>11

	13
	2,3
	Type A
	0
	1
	6

	14
	2,3
	Type A
	0
	2
	4

	15
	2,3
	Type B
	0
	4
	7=>6

	16
	2,3
	Type B
	0
	8
	4


[bookmark: OLE_LINK12]
Table 3. Default PUSCH time domain RA table with ECP
	[bookmark: OLE_LINK183][bookmark: OLE_LINK184]Row index
	PUSCH mapping type
	
	S
	L

	1
	Type A
	j
	0
	14=>8

	2
	Type A
	j
	0
	12

	3
	Type A
	j
	0
	10

	4
	Type B
	j
	2
	10

	5
	Type B
	j
	4
	10=>4

	6
	Type B
	j
	4
	8

	7
	Type B
	j
	4
	6

	8
	Type A
	j+1
	0
	14=>8

	9
	Type A
	j+1
	0
	12

	10
	Type A
	j+1
	0
	10

	11
	Type B
	j+2
	0
	14=>8

	12
	Type A
	j+2
	0
	12

	13
	Type A
	j+2
	0
	10

	14
	Type B
	j
	8
	6=>4

	15
	Type A
	j+3
	0
	14=>8

	16
	Type A
	j+3
	0
	10


[bookmark: OLE_LINK281][bookmark: OLE_LINK282]
[bookmark: OLE_LINK202]Proposal 5: The default PDSCH time domain RA table for ECP is adjusted as below: 
	Row index
	DL-DMRS-typeA-pos
	PDSCH mapping type
	K0
	S
	L

	1
	2
	Type A
	0
	2
	12=>6

	
	3
	Type A
	0
	3
	11=>5

	2
	2
	Type A
	0
	2
	10

	
	3
	Type A
	0
	3
	9

	3
	2
	Type A
	0
	2
	9

	
	3
	Type A
	0
	3
	8

	4
	2
	Type A
	0
	2
	7

	
	3
	Type A
	0
	3
	6

	5
	2
	Type A
	0
	2
	5

	
	3
	Type A
	0
	3
	4

	6
	2
	Type B
	0
	9=>6
	4

	
	3
	Type B
	0
	10=>8
	4=>2

	7
	2
	Type B
	0
	4
	4

	
	3
	Type B
	0
	6
	4

	8
	2,3
	Type B
	0
	5
	7=>6

	9
	2,3
	Type B
	0
	5
	2

	10
	2,3
	Type B
	0
	9
	2

	11
	2,3
	Type B
	0
	12=>10
	2

	12
	2,3
	Type A
	0
	1
	13=>11

	13
	2,3
	Type A
	0
	1
	6

	14
	2,3
	Type A
	0
	2
	4

	15
	2,3
	Type B
	0
	4
	7=>6

	16
	2,3
	Type B
	0
	8
	4



Proposal 6: The default PUSCH time domain RA table for ECP is adjusted as below: 
	Row index
	PUSCH mapping type
	
	S
	L

	1
	Type A
	j
	0
	14=>8

	2
	Type A
	j
	0
	12

	3
	Type A
	j
	0
	10

	4
	Type B
	j
	2
	10

	5
	Type B
	j
	4
	10=>4

	6
	Type B
	j
	4
	8

	7
	Type B
	j
	4
	6

	8
	Type A
	j+1
	0
	14=>8

	9
	Type A
	j+1
	0
	12

	10
	Type A
	j+1
	0
	10

	11
	Type B
	j+2
	0
	14=>8

	12
	Type A
	j+2
	0
	12

	13
	Type A
	j+2
	0
	10

	14
	Type B
	j
	8
	6=>4

	15
	Type A
	j+3
	0
	14=>8

	16
	Type A
	j+3
	0
	10



Slot aggregation
[bookmark: OLE_LINK79][bookmark: OLE_LINK80][bookmark: OLE_LINK76][bookmark: OLE_LINK77][bookmark: OLE_LINK78]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 that the coverage performance of NR is worse than the coverage performance of LTE.
[image: ][image: ]
[bookmark: OLE_LINK188]Figure 4. The comparison of LTE and NR for TDD configuration 2
In order to guarantee the requirement of coverage performance 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 are confliction.
[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 scheduled PDSCH/PUSCH assigned symbols, 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 is reused, which should be specified in the specification.
Another remained issue is how to determine the RV order for the DL/UL transmission spanning multiple slots when slot aggregation is configured. A method is proposed in previous email discussion to use DCI to indicate a starting RV from the RV sequence 0-2-3-1. This means that totally 4 RV sequences are valid, which are 0-2-3-1, 2-3-1-0, 3-1-0-2 and 1-0-2-3, respectively. Nevertheless, it has been agreed that in UL grant free transmission different RV sequences 0-2-3-1, 0-3-0-3 and 0-0-0-0 can be configured. With different channel state, different RV sequence may be beneficial. Regarding the design of multiple slot transmission scheduled by DCI, we propose that a field in DCI indicates a RV sequence from the candidate RV sequences. For example, if the candidate RV sequences are 0-2-3-1, 0-3-0-3, 0-0-0-0, a field in DCI can indicate one of them and the field can be the current Redundancy Version field without adding DCI bits. Therefore, the method of indicating a RV sequence by DCI can be more flexible when the usable RV sequence candidates are configurable.
[bookmark: OLE_LINK138][bookmark: OLE_LINK139][bookmark: OLE_LINK62][bookmark: OLE_LINK63]Proposal 9: For DCI based retransmission of slot aggregation, a field in DCI to indicate a RV sequence from several RV sequence candidates should be supported.
[bookmark: OLE_LINK69][bookmark: OLE_LINK70]TBS determination
[bookmark: OLE_LINK22][bookmark: OLE_LINK190][bookmark: OLE_LINK201][bookmark: OLE_LINK199][bookmark: OLE_LINK200]Based on the description of DM-RS reception procedure in section 5.1.6.2 in TS38.214, PDSCH scheduled by PDCCH with CRC scramble by SI-RNTI/RA-RNTI/P-RNTI/TC-RNTI or DCI format 1_0 is not present in any symbol carrying DM-RS. However, according to the current specification of TBS determination,   is the number of REs for DM-RS per PRB in the scheduled duration and it is not considered that the remaining REs not used for DM-RS in the symbols carrying DM-RS are not used for any PUSCH/PDSCH transmission. 
[bookmark: OLE_LINK192][bookmark: OLE_LINK193][bookmark: OLE_LINK194][bookmark: OLE_LINK60][bookmark: OLE_LINK61][bookmark: OLE_LINK64][bookmark: OLE_LINK72][bookmark: OLE_LINK95][bookmark: OLE_LINK96]For example, if without correction,   is given by exact number of REs occupied by DMRS in a symbol, according to the current specification TS38.214, as shown in Figure (a) of Figure 5. However, according to the descriptions of DM-RS reception procedure in 5.1.6.2 in TS 38.214, for example, for DCI format 1_0 for P-RNTI, all REs of the symbol containing DMRS will not be used for TBS calculation, as shown in Figure (b) of Figure 5. In this case, the number of REs for DM-RS per PRB is 6 and the REs not used for PDSCH in the symbol carrying DMRS per PRB is 12. If the duration of PDSCH is 4 symbols, the error of available REs is 16.7%, which is too big to the worse performance. In order to calculate an accurate TBS and to clarify the TBS determination procedure clearly, the specification of DMRS REs for TBS determination should be clarified for PDSCH/PUSCH scheduled by PDCCH with CRC scrambled by different RNTIs or DCI format 1_0/0_0 to align with the description of DM-RS reception procedure. According to the discussion above, text proposal is given as well in section 8.
[image: ]
Figure 5. Two cases of DMRS overhead determination
[bookmark: OLE_LINK149][bookmark: OLE_LINK31][bookmark: OLE_LINK203][bookmark: OLE_LINK204][bookmark: OLE_LINK75][bookmark: OLE_LINK81]Proposal 10: The number of REs for DMRS per PRB should be clarified for PDSCH/PUSCH scheduled by PDCCH with CRC scrambled by different RNTIs or DCI format 1_0/0_0 in TS38.214.
[bookmark: _Ref129681832]Conclusion
According to the above discussions, we have the following observation and proposals:
Observation 1: As compared to non-interleaved VRB-to-PRB mapping, when the bandwidth of initial DL BWP is 24/48/96 RBs, 0.7/1.4/2.3 dB gain for SIB transmission could be achieved by interleaved VRB-to-PRB mapping.
[bookmark: _GoBack]Proposal 1: Support VRB-to-PRB interleaving for SIB transmission.
Proposal 2: 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 continuously 2 resource blocks (CRB=2K and 2K+1, K is an integer).
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Proposal 3: The RMSI-configured table or the agreed default table can be used for PDSCH/PUSCH scheduled by DCI in CSS. 
Proposal 4: For fallback DCI in USS, the resource allocation table should be a RMSI-configured table or default table and should not be updated by the RRC signaling.
Proposal 5: The default PDSCH time domain RA table for ECP is adjusted as below: 
	Row index
	DL-DMRS-typeA-pos
	PDSCH mapping type
	K0
	S
	L

	1
	2
	Type A
	0
	2
	12=>6

	
	3
	Type A
	0
	3
	11=>5

	2
	2
	Type A
	0
	2
	10

	
	3
	Type A
	0
	3
	9

	3
	2
	Type A
	0
	2
	9

	
	3
	Type A
	0
	3
	8

	4
	2
	Type A
	0
	2
	7

	
	3
	Type A
	0
	3
	6

	5
	2
	Type A
	0
	2
	5

	
	3
	Type A
	0
	3
	4

	6
	2
	Type B
	0
	9=>6
	4

	
	3
	Type B
	0
	10=>8
	4=>2

	7
	2
	Type B
	0
	4
	4

	
	3
	Type B
	0
	6
	4

	8
	2,3
	Type B
	0
	5
	7=>6

	9
	2,3
	Type B
	0
	5
	2

	10
	2,3
	Type B
	0
	9
	2

	11
	2,3
	Type B
	0
	12=>10
	2

	12
	2,3
	Type A
	0
	1
	13=>11

	13
	2,3
	Type A
	0
	1
	6

	14
	2,3
	Type A
	0
	2
	4

	15
	2,3
	Type B
	0
	4
	7=>6

	16
	2,3
	Type B
	0
	8
	4



Proposal 6: The default PUSCH time domain RA table for ECP is adjusted as below: 
	Row index
	PUSCH mapping type
	
	S
	L

	1
	Type A
	j
	0
	14=>8

	2
	Type A
	j
	0
	12

	3
	Type A
	j
	0
	10

	4
	Type B
	j
	2
	10

	5
	Type B
	j
	4
	10=>4

	6
	Type B
	j
	4
	8

	7
	Type B
	j
	4
	6

	8
	Type A
	j+1
	0
	14=>8

	9
	Type A
	j+1
	0
	12

	10
	Type A
	j+1
	0
	10

	11
	Type B
	j+2
	0
	14=>8

	12
	Type A
	j+2
	0
	12

	13
	Type A
	j+2
	0
	10

	14
	Type B
	j
	8
	6=>4

	15
	Type A
	j+3
	0
	14=>8

	16
	Type A
	j+3
	0
	10



Proposal 7: If semi-static DL/UL assignment configuration of a slot has direction confliction with scheduled PDSCH/PUSCH assigned symbols, the slot is not counted as an aggregated slot.
Proposal 8: For DCI based retransmission of slot aggregation, the same aggregation factor is reused, which should be specified in the specification.
Proposal 9: For DCI based retransmission of slot aggregation, a field in DCI to indicate a RV sequence from several RV sequence candidates should be supported.
Proposal 10: The number of REs for DMRS per PRB should be clarified for PDSCH/PUSCH scheduled by PDCCH with CRC scrambled by different RNTIs or DCI format 1_0/0_0 in TS38.214.
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Text Proposal in TS 38.214
[bookmark: OLE_LINK173][bookmark: OLE_LINK174]--------------------------------------- Start of Text Proposal ----------------------------------------------
< Unchanged parts are omitted >
[bookmark: OLE_LINK117][bookmark: OLE_LINK118][bookmark: OLE_LINK119]5.1.2.1.1	Determination of the resource allocation table to be used for PDSCH
Table 5.1.2.1.1-1 defines which PDSCH time domain resource allocation configuration to apply. Either a default PDSCH time domain allocation A, B or C according to tables 5.1.2.1.1-2, 5.1.2.1.1-3 and 5.1.2.1.1-4 respectively is applied, or the higher layer configured pdsch-AllocationList in either pdsch-ConfigCommon or pdsch-Config is applied.
Table 5.1.2.1.1-1: Applicable PDSCH time domain resource allocation
	RNTI
	PDCCH search space
	SS/PBCH block and CORESET multiplexing pattern
	pdsch-ConfigCommon includes pdsch-AllocationList
	pdsch-Config includes pdsch-AllocationList
	PDSCH time domain resource allocation to apply

	SI-RNTI

	Type0 common
	1
	-
	-
	Default A

	
	
	2
	-
	-
	Default B

	
	
	3
	-
	-
	Default C

	
	Type0A common
	1,2,3
	No
	Yes/No
	Default A

	
	
	1,2,3
	Yes
	Yes/No
	pdsch-AllocationList provided in pdsch-ConfigCommon 

	RA-RNTI, TC-RNTI, C-RNTI
	Type1 common
	1,2,3
	No
	Yes/No
	Default A

	
	
	1,2,3
	Yes
	Yes/No
	pdsch-AllocationList provided in pdsch-ConfigCommon 

	P-RNTI
	Type2 common
	1,2,3
	No
	Yes/No
	Default A

	
	
	1,2,3
	Yes
	Yes/No
	pdsch-AllocationList provided in pdsch-ConfigCommon 

	C-RNTI, CS-RNTI
	Type3 common
	1,2,3
	No
	Yes/No
	Default A

	
	
	1,2,3
	Yes
	[bookmark: OLE_LINK146][bookmark: OLE_LINK147]Yes/No
	pdsch-AllocationList provided in pdsch-ConfigCommon 

	C-RNTI, CS-RNTI
	UE specific with DCI format 1_0
	1,2,3
	No
	Yes/No
	Default A

	
	
	1,2,3
	Yes
	Yes/No
	pdsch-AllocationList provided in pdsch-ConfigCommon 

	C-RNTI, CS-RNTI
	UE specific with DCI format 1_1
	1,2,3
	No
	No
	Default A

	
	
	1,2,3
	Yes
	No
	pdsch-AllocationList provided in pdsch-ConfigCommon 

	
	
	1,2,3
	No/Yes
	Yes
	pdsch-AllocationList provided in pdsch-Config



[bookmark: OLE_LINK123][bookmark: OLE_LINK124]< Unchanged parts are omitted >

[bookmark: _Toc510988172]5.1.3.2	Transport block size determination
In case the higher layer parameter maxNrofCodeWordsScheduledByDCI indicates that two codeword transmission is enabled, then a transport block is disabled by DCI format 1_1 if IMCS = 26 and if rvid = 1for the corresponding transport block, otherwise the transport block is enabled.


For the PDSCH assigned by a PDCCH with DCI format 1_0 or format 1_1 with CRC scrambled by C-RNTI, TC-RNTI, CS-RNTI, SI-RNTI, RA-RNTI, or P-RNTI, if the higher layer parameter mcs-Table is set to '256QAM' and , or the higher layer parameter mcs-Table is not set to '256QAM' and , the UE shall, except if the transport block is disabled in DCI format 1_1, first determine the TBS as specified below:
1)	The UE shall first determine the number of REs (NRE) within the slot. 




-	A UE first determines the number of REs allocated for PDSCH within a PRB () by , where is the number of subcarriers in a physical resource block,  is the number of symbols of the PDSCH allocation within the slot, 
· [bookmark: _Hlk500489688] is the number of REs for DM-RS per PRB in the scheduled duration including the overhead of the DM-RS CDM groups indicated by DCI format 1_1, and
·  is determined as follows for the PDSCH scheduled by PDCCH with CRC scrambled by SI-RNTI, RA-RNTI, or P-RNTI or TC-RNTI, or for the PDSCH scheduling DCI format 1_0 by PDCCH with CRC scrambled by C-RNTI or CS-RNTI, or for the PDSCH received before dedicated higher layer configuration of any of the parameters dmrs-AdditionalPosition, DL-DMRS-max-len and dmrs-Type:
· If PDSCH is with allocation duration of 2 symbols with PDSCH mapping type B,  is 6;
· otherwise,  is 12*N, where N is the number of DM-RS transmission symbol including front-load DMRS and additional DMRS,

and  is the overhead configured by higher layer parameter Xoh-PDSCH. If the Xoh-PDSCH is not configured (a value from 0, 6, 12, or 18), the Xoh-PDSCH is set to 0. 


-	A UE determines the total number of REs allocated for PDSCH () by , where nPRB is the total number of allocated PRBs for the UE. 

< Unchanged parts are omitted >

6.1.2.1.1	Determination of the resource allocation table to be used for PUSCH
Table 6.1.2.1.1-1 defines which PUSCH time domain resource allocation configuration to apply. Either a default PUSCH time domain allocation A according to table 6.1.2.1.1-2, is applied, or the higher layer configured pusch-AllocationList in either pusch-ConfigCommon or pusch-Config is applied.
Table 6.1.2.1.1-3 defines the subcarrier spacing specific values j. j is used in determination of   in conjunction to table 6.1.2.1.1-2, where  are the subcarrier spacing configurations for PUSCH.
Table 6.1.2.1.1-4 defines the additional subcarrier spacing specific slot delay value for MSG3. When the UE transmits a MSG3, the Δ value specific to MSG3 subcarrier spacing µPUSCH is applied in addition to the K2 value.
Table 6.1.2.1.1-1: Applicable PUSCH time domain resource allocation
	RNTI
	PDCCH search space
	pusch-ConfigCommon includes pusch-AllocationList
	pusch-Config includes pusch-AllocationList
	PUSCH time domain resource allocation to apply

	PUSCH scheduled by MAC RAR as described in subclause 8.2 of [x, TS 38.213]
	No
	-
	Default A

	[bookmark: _Hlk513654555]
	Yes
	Yes/No
	pusch-AllocationList provided in pusch-ConfigCommon

	C-RNTI, TC-RNTI
	Type1 common
	No
	-
	Default A

	[bookmark: _Hlk513654590]
	
	Yes
	Yes/No
	pusch-AllocationList provided in pusch-ConfigCommon

	C-RNTI, CS-RNTI
	Type3 common
	No
	Yes/No
	Default A

	
	
	Yes
	[bookmark: OLE_LINK257][bookmark: OLE_LINK258]Yes/No
	pusch-AllocationList provided in pusch-ConfigCommon

	C-RNTI, CS-RNTI
	UE specific with DCI format 0_0
	No
	Yes/No
	Default A

	
	
	Yes
	Yes/No
	pusch-AllocationList provided in pusch-ConfigCommon

	C-RNTI, CS-RNTI
	UE specific with DCI format 0_1
	No
	No
	Default A

	
	
	Yes
	No
	pusch-AllocationList provided in pusch-ConfigCommon 

	
	
	[bookmark: OLE_LINK248][bookmark: OLE_LINK249]No/Yes
	[bookmark: OLE_LINK246][bookmark: OLE_LINK247]Yes
	pusch-AllocationList provided in pusch-Config



< Unchanged parts are omitted >
--------------------------------------------- End of Text Proposal --------------------------------------------
Appendix. Simulation assumptions
Table 4. Simulation assumptions
	Carrier Frequency
	3.5 GHz / 1.8 GHz

	Sub-carrier spacing
	30 / 15 kHz

	Initial DL BWP bandwidth
	24 / 48 / 96 RBs

	Number of used RB
	Depend on different simulation cases

	Coding rate
	1/6

	CP
	Normal CP

	Modulation
	QPSK

	Channel model
	TDL-A DS=100ns

	UE velocity
	3 km/h 

	Channel estimation
	RCE 

	Antennas configurations
	1Tx2Rx

	SIB1 payload size
	500 bits

	PDSCH Symbols
	12 OFDM symbols

	DMRS
	One front-loaded, one additional DMRS symbol
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