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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 FH
· Msg3 PUSCH transmission with frequency hopping
[bookmark: OLE_LINK7][bookmark: OLE_LINK40]This session addresses these issues.
Frequency domain RA for frequency hopping
According to current RAN1 specification, the frequency hopping (FH) flag is carried in DCI format 0_0 to enable/disable frequency hopping. 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(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 TS38.212, when the overall size of DCI format 0_0 in CSS (or in USS if the DCI size budget not satisfied) is larger than DCI format 1_0 in CSS, 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 in CSS.
When the frequency hopping flag is set to 1, the impact of truncated FDRA field on frequency hopping is not clear based on the current spec, because UE is not able to apply frequency hopping without indication of the frequency hopping offset. The following options can be considered to resolve this issue:
Option 1: The truncation is applied to the first few bits after the MSBs of the FDRA field. In this option, after the truncation, the  MSBs are used to indicate the hopping offset value from the set of possible offset values.
Option 2: The truncation is applied to the first few bits of the FDRA field. If the number of truncated bits is greater than or equal to ,  is used to indicate the first offset value from the set of possible offset values. Otherwise,  is used to indicate the first two offset values from the set of possible offset values.
Option 3: The truncation is applied to the first few bits of the FDRA field. If the number of truncated bits is greater than or equal to , non-PUSCH hopping is indicated. Otherwise,  is used to indicate the first two offset values from the set of possible offset values.
It should be noted that “the set of possible offset values” in the above refers to the offset values given by the higher-layer parameter frequencyHoppingOffsetLists, except for Msg3 PUSCH for which Table 8.3-1 in 38.213 is used. Although all three options can resolve the current issue of the frequency hopping, option 1 is preferable for the following reasons:
· It is consistent with the behavior specified in TS38.213 (section 8.3) regarding the frequency hopping and truncation of the FDRA field for Msg3 PUSCH when initial UL BWP size  is larger than 180. Therefore, option 1 is more straightforward than the other options in terms of both standard specification and UE implementation. 
· It preserves the full functionality of frequency hopping when the frequency hopping flag is set to 1, and so, it provides the desired coverage performance. 
Therefore, we propose to adopt option 1 and the changes in the accompanied Draft_CR_1.
Proposal 1: Adopt the changes in the accompanied Draft_CR_1.
Msg3 PUSCH transmission with frequency hopping
According to current RAN1 specification TS38.214, in case of resource allocation type 1, whether or not transform precoding is enabled for PUSCH transmission, the UE may perform PUSCH frequency hopping. However, in specification 38.213, it is said that if the UE applies transform precoding to the PUSCH transmission with frequency hopping scheduled by RAR UL grant, the frequency offset for the second hop is given in Table 8.3-1, which shall be corrected to align with the RAN1#92 meeting agreements and with TS38.214. We propose to adopt the changes in the accompanied Draft_CR_2 for Msg3 PUSCH transmission with frequency hopping. 
Proposal 2: Adopt the changes in the accompanied Draft_CR_2 for Msg3 PUSCH transmission with frequency hopping.
[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
· Clarification on time domain RA table for CORESET#0
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. It was also agreed that for the CORESET#0 configured by MIB or by SIB1, only NCP is used.
[bookmark: OLE_LINK36][bookmark: OLE_LINK38][bookmark: OLE_LINK57]In the current specification, the table B and table C are defined for both NCP and the ECP. However, some of cases are invalid for ECP: 1) S+L should equals to or be smaller than 12 symbols for ECP; 2) 6 symbols for Type B mapping stead of 7 symbols. Then we make the following changes for ECP and propose to adopt the changes in the accompanied Draft_CR_3 for default table B and C for ECP.
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
	10
	4=>2

	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
	10
	4=>2

	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 (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 3: Adopt the changes in the accompanied Draft_CR_3 for default table B and C for ECP.
Slot determination of Msg3 PUSCH with different numerologies
In the current specification TS38.213 subclause 8.3, the description for determining Msg3 PUSCH transmission slot n is given below: 




“With reference to slots for a PUSCH transmission scheduled by a RAR UL grant, if a UE receives a PDSCH with a RAR message ending in slot   for a corresponding PRACH transmission from the UE, the UE transmits the PUSCH in slot  , where and are provided in [6, TS 38.214].”
However, the determination method of reference slot for other cases, e.g. PDCCH to PUSCH as given in TS38.214 is different. 
In light of aligned description method across specifications, we propose to adopt the changes in the accompanied Draft_CR_2 for slot determination of Msg3 PUSCH with different numerologies.
Proposal 4: Adopt the changes in the accompanied Draft_CR_2 for slot determination of Msg3 PUSCH with different numerologies.
Clarification on time domain RA table for CORESET#0
In the last meeting, it is agreed that for the CORESET#0 configured by MIB or SIB1, only NCP is used. In other CORESET#0 cases, ECP can be used as well, e.g., CORESET#0 for Scell. Besides, system information can be scheduled by PDCCH in other CORESET (except CORESET#0) including type 0 common search space for active BWP with ECP. In these cases, for PDSCH scheduled by PDCCH with CRC scrambled with SI-RNTI in type 0 common search space not associated with COREST#0 configured by MIB or SIB1, the default table with ECP can also be used. However, according to the current specification, the PDSCH default table A for normal CP is only used for PDSCH scheduling with SI-RNTI in Type 0 common search space, which is not correct. Therefore, the clarification on table domain RA table for CORESET#0 is proposed. We propose to adopt the changes in the accompanied Draft_CR_3 for time domain RA table determination for CORESET#0.
Besides, there is a typo in section 5.1.2.1 and 6.1.2.1 of TS38.214. The title of table 6.1.2.1-2 and Table 5.1.2.1-2 should be pdsch-AggregationFactor is present or pusch-AggregationFactor is present, as text given in the accompanied Draft_CR_3.
Proposal 5: Adopt the changes in the accompanied Draft_CR_3 for time domain RA table determination for CORESET#0.
[bookmark: OLE_LINK69][bookmark: OLE_LINK70][bookmark: _Ref129681832]Configured grant PUSCH transmission procedure
In this section, we further discuss some remaining issues on configured grant related procedures. 
· Issue-1: Waveform determination for Type 2 configured grant PUSCH triggered by a DCI format 0_0 with NDI=0
In subclause 6.1.3 of TS38.214 [2], it is clearly specified how to determine the waveform for PUSCH transmission with configured grant. 
	For PUSCH transmission without grant
-	If the UE is configured with the higher layer parameter [transform-Precoder in configuredGrantConfig], 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-Precoder in configuredGrantConfig], the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter msg3-transformPrecoder.


In our understanding, PUSCH transmission with configured grant here includes all the following three cases:
· Type 1 and Type 2 configured grant PUSCH triggered by configured grant without any DCI
· Type 2 configured grant PUSCH triggered by a DCI format 0_0 with CS-RNTI with NDI=0
· Type 2 configured grant PUSCH triggered by a DCI format 0_1 with CS-RNTI with NDI=0
In the sense of the above, for Type 2 configured grant PUSCH triggered by a DCI format 0_0 with NDI=0, it should be confirmed that UE determines the waveform according to the parameter transformPrecoder in configuredGrantConfig, as already specified in the spec.
· Issue-2: Further clarifications on UE behavior for configured grant PUSCH transmission
The following clarifications for configured grant PUSCH transmission are further needed in TS38.214. Corresponding Text is provided in the accompanied Draft_CR_4. 
.
· Clarification in Subclause 6.1.4 on modulation order and redundancy version determination
· Clarification in Subclause 6.1.4.2 on transport block size determination
· Clarification in Subclause 6.1.5.2 on code block group based transmissions
· Clarification in 6.2.2 on UE DM-RS transmission procedure
Proposal 6: Adopt the changes in the accompanied Draft_CR_4.
ACK/NACK codebook
For type 1 ACK/NACK codebook, the size of ACK/NACK codebook is determined by the number of CBG, the number of TBs per slot, the set of slot timing values, and the number of CC per PUCCH group. However in some configurations, for example the following case 1, the total number of ACK/NACK bits may be beyond the maximum number of polar code 1706. 
Table 3. Number of ACK/NACK bits
	
	The number of CBG per TB
	The number of TBs per slot
	
the cardinality of set 
	The number of CC per PUCCH group
	
Total number of HARQ-ACK information bits, 

	Case 1
	8
	7
	8
	4
	1792

	Case 2
	1
	7
	8
	4
	224

	Case 3
	2
	4
	8
	4
	256

	Case 4
	4
	2
	8
	4
	256

	Case 5
	8
	1
	8
	4
	256



This type of configurations happens in extreme cases where all PDSCHs are mini-slot based scheduled and performing CBG based transmission, in all CCs that the UE is configured with. Considering CBG based transmission are normally useful for very large packet size in eMBB probably associated with a large PDSCH duration and/or transmission bandwidth, while mini-slot based scheduling of up to 7 TBs requires fast UE processing such that the duration/bandwidth of each PDSCH is not expected to be large, in typical scenarios network will not configure this two type of operations simultaneously. Also from UE side, if the size of ACK/NACK codebook is too large, block segmentation will be performed and the complexity will increase. 
In light of the above, we suggest limit the size of type 1 ACK/NACK codebook by invalidate some configurations without affecting the targeting scenarios for CBG based transmission and mini-slot based transmission in most typical cases, by determining the maximum number of CBG per PDSCH with the cardinality of set B calculated from the PDSCH time domain resource allocation list as in following table. 
Table 4. Mapping rule between the cardinality of set B and the maximum number of CBG for ACK/NACK codebook
	
The cardinality of set B, 
	
the maximum number of CBG for ACK/NACK codebook 

	0
	0

	1
	8

	2
	4

	3-4
	2

	5-7
	1






Proposal 7: The maximum number of CBG for generating respective type-1 HARQ-ACK information bits for a transport block reception for the serving cell is determined by, where is determined by Table 4.  is the maximum configured number of CBGs for the serving cell provided by high layer parameter maxCodeBlockGroupsPerTransportBlock.
Corresponding text is provided in the accompanied Draft_CR_5. 
Proposal 8: Adopt the changes in the accompanied Draft_CR_5.
In addition, there is a typo in section 5.3 of TS38.214. The reference 4.41 should be 4.1.

Conclusion
According to the above discussions, we have the following proposals:
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Proposal 1: Adopt the changes in the accompanied Draft_CR_1.
Proposal 2: Adopt the changes in the accompanied Draft_CR_2 for Msg3 PUSCH transmission with frequency hopping.
Proposal 3: Adopt the changes in the accompanied Draft_CR_3 for default table B and C for ECP.
Proposal 4: Adopt the changes in the accompanied Draft_CR_2 for slot determination of Msg3 PUSCH with different numerologies.
Proposal 5: Adopt the changes in the accompanied Draft_CR_3 for time domain RA table determination for CORESET#0.
Proposal 6: Adopt the changes in the accompanied Draft_CR_4.



Proposal 7: The maximum number of CBG for generating respective type-1 HARQ-ACK information bits for a transport block reception for the serving cell is determined by, where is determined by Table 4.  is the maximum configured number of CBGs for the serving cell provided by high layer parameter maxCodeBlockGroupsPerTransportBlock.
Proposal 8: Adopt the changes in the accompanied Draft_CR_5.
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