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1. Introduction
This document summarizes key points related to UL data transmission procedure.
[bookmark: _Hlk495051593]
2. Corrections to UL transmission procedure
2.1. Corrections to Msg.3 PUSCH Resource allocation in Frequency domain 
R1-1811145	Remaining issues on DL/UL data scheduling	Sharp
R1-1811024	Remaining issues on resource allocation	Nokia, Nokia Shanghai Bell
[bookmark: OLE_LINK120][bookmark: OLE_LINK121]R1-1810113	Corrections on scheduling and HARQ		Huawei, HiSilicon
R1-1811236	Maintenance for DL/UL data scheduling and HARQ procedure	Qualcomm Incorporated
2.1.1. Problem
For the Msg.3 PUSCH resource allocation in frequency-domain, three aspects are pointed out.
Firstly, R1-1811145 proposes to clarify the terminology of “Msg3” PUSCH. TS38.321 defines “Msg.3” as UL-SCH containing a C-RNTI MAC CE or CCCH SDU for contention-based random access, as seen below:
	=== 38.321 V15.3.0 (2018-09) ===
[bookmark: _Toc517229763]3.1	Definitions
Msg3: Message transmitted on UL-SCH containing a C-RNTI MAC CE or CCCH SDU, submitted from upper layer and associated with the UE Contention Resolution Identity, as part of a random access procedure.



However, the “Msg.3” PUSCH in subclause 8.2 of TS38.213 includes a PUSCH scheduled by the RAR UL grant for both contention based and non-contention based random access procedure. Therefore, some updates are necessary to align the definition of “Msg.3” PUSCH.
Secondly, the following agreed TPs in the RAN1#94 meeting have not correctly captured in the subclauses 8.2 and 8.3 of TS38.213, therefore, some corrections are needed.
Thirdly, R1-1810113 proposes some corrections regarding Msg.3 PUSCH frequency-domain resource allocation on subclause 6.1.2.2 of TS38.214 and subclause 6.3.1.7 of TS38.211.

	Agreements:
· To adopt the following TP to Section 8.3 of 38.213:
The Msg3 PUSCH frequency resource allocation field is interpreted as follows:
- if NsizeBWP ≤ 180
- Truncate the Msg3 PUSCH frequency resource allocation to its b least significant bits, where b=⎾log2(NsizeBWP (NsizeBWP+1)/2)˥, and interpret the truncated frequency resource allocation according to the rules for DCI format 0_0
- else
- Insert b most significant bits with value set to ‘0’ after the NUL_hop hopping bits in the Msg3 PUSCH frequency resource allocation, where the number of hopping bits NUL_hop is zero when the frequency hopping flag is not set to 1, and is defined in Table 8.3-1 when the hopping flag bit is set to1, and b=(⎾log2(NsizeBWP (NsizeBWP+1)/2)˥ - 14), and interpret the expanded frequency resource allocation according to the rules for DCI format 0_0
-  end if



	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



2.1.2. Proposal
[bookmark: _Hlk526077727]The first and second aspects need to be corrected. Regarding the third aspect, it would not be necessary to update the subclause 6.1.2.2 of TS38.214, since this part specifies UE determination of the frequency domain resource allocation based on the detected PDCCH, not based on the RAR UL grant. For subclause 6.3.1.7 of TS38.211, subclase 8.3 of TS38.213 specified the related cases and hence, referring to the spec 38.213 subclause 8.3 for Msg.3 PUSCH would be necessary. Otherwise RB numbering for Msg.3 PUSCH seems duplicated in 6.3.1.7 of TS38.211 and 8.3 of TS38.213.

Proposal: Adopt following TPs for subclause 8.2 and 8.3 of TS38.213.

TS 38.213 
== Begin ==
8.2	Random access response
[…]
A RAR UL grant schedules a PUSCH transmission from the UE (Msg3 PUSCH). The contents of the RAR UL grant, starting with the MSB and ending with the LSB, are given in Table 8.2-1. 
If the value of the frequency hopping flag is 0, the UE transmits Msg3 PUSCH scheduled by the RAR UL grant without frequency hopping; otherwise, the UE transmits Msg3 PUSCH scheduled by the RAR UL grant with frequency hopping.


For Tthe Msg3 PUSCH transmissions, frequency resource allocation is for uplink resource allocation type 1 [6, 38.214] is used for frequency domain resource allocation. In case of Msg3 PUSCH transmission with frequency hopping, the first one or two bits,  bits, of the Msg3 PUSCH frequency resource allocation field are used as hopping information bits as described in Table 8.3-1. For the purposes of frequency domain resource allocation for PUSCH scheduled by the RAR UL grant, the BWP size and the location of the start of the BWP are determined as specified in subclause 8.3. A UE processes the frequency resource allocation field for PUSCH scheduled by the RAR UL grant in an active UL BWP of RBs as follows


-	if 


-	truncate the frequency resource allocation field to its   least significant bits and interpret the truncated frequency resource allocation field as for the frequency resource allocation field in DCI format 0_0 as described in [6, 38.214] 
-	else





-	insert   most significant bits with value set to ‘0’ after the  bits to the PUSCH frequency resource allocation field, where  if the frequency hopping flag is set to ‘0’, and  is provided in Table 8.3-1 if the hopping flag bit is set to ‘1’, and interpret the expanded frequency resource allocation field as for the frequency resource allocation field in DCI format 0_0 as described in [6, 38.214]
-	end if
The Msg3 PUSCH MCS is determined from the first sixteen indexes of the applicable MCS index table for PUSCH as described in [6, 38.214]. 

The TPC command value  is used for setting the power of the Msg3 PUSCH scheduled by the RAR UL grant, as described in Subclause 7.1.1, and is interpreted according to Table 8.2-2. 
In a non-contention based random access procedure, the CSI request field in the RAR UL grant indicates whether or not the UE includes an aperiodic CSI report in the corresponding PUSCH transmission according to [6, TS 38.214]. In a contention based random access procedure, the CSI request field is reserved.
Table 8.2-1: Random Access Response Grant Content field size
	RAR grant field
	Number of bits

	Frequency hopping flag
	1

	Msg3 PUSCH frequency resource allocation
	14

	Msg3 PUSCH time resource allocation
	4

	MCS
	4

	TPC command for Msg3 PUSCH
	3

	CSI request
	1




Table 8.2-2: TPC Command  for Msg3 PUSCH scheduled by the RAR UL grant
	TPC Command
	Value (in dB)

	0
	-6

	1
	-4

	2
	-2

	3
	0

	4
	2

	5
	4

	6
	6

	7
	8



Unless the UE is configured a subcarrier spacing, the UE receives subsequent PDSCH using same subcarrier spacing as for the PDSCH reception providing the RAR message.
If the UE does not detect the DCI format with CRC scrambled by the corresponding RA-RNTI or the UE does not correctly receive a corresponding transport block within the window, the UE procedure is as described in [11, TS 38.321]. 
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 scheduled by the RAR UL grant with frequency hopping
	Number of PRBs in active the initial UL BWP
	
Value of  Hopping Bits
	Frequency offset for 2nd hop

	


	0
	



	
	1
	



	


	00
	

 

	
	01
	

 

	
	10
	

 

	
	11
	Reserved



A subcarrier spacing for an 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 a same serving cell. 
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
== End ==

Any comments?
	Company
	View

	
	

	
	

	
	




2.2. Corrections to Msg.3 PUSCH transmission slot determination 
R1-1810113	Corrections on scheduling and HARQ		Huawei, HiSilicon
R1-1811145	Remaining issues on DL/UL data scheduling	Sharp

2.2.1. Problem
The slot determination for PUSCH scheduled by RAR UL grant in Current TS38.213 subclause 8.3 does not cover the case when RAR and Msg3 PUSCH are with different numerologies.  R1-1810113 and R1-1811145 proposed to adopt the similar way as sepc 214 subclause 6.1.2.1 for different numerologies case. While there is a description “with reference to slots for Msg3 PUSCH transmissions”, it seems to consider the case of different numerologies.
2.2.2. Proposal
The proposals in the contributions are reasonable.
Proposal: Align the description between the TS 38.213 and TS 38.214 for the case of DL and UL having different numerologies. Editors will take care of it.


E.g. adopt following TPs for subclause 8.3 of TS38.213
== Begin ==
8.3	Msg3 PUSCH
[…]











With reference to slots for Msg3 PUSCH transmissions, if in slot n a UE receives a PDSCH with a RAR message for a corresponding PRACH transmission from the UE, the UE transmits an Msg3 PUSCH in slot  , where  and  are provided in [6, TS 38.214], and and  are the subcarrier spacing configurations for PUSCH scheduled by RAR UL grant and RAR message, respectively. The UE may assume a minimum time between the last symbol of a PDSCH reception conveying a RAR message and the first symbol of a corresponding Msg3 PUSCH transmission scheduled by the RAR message in the PDSCH is equal to  msec.  is a time duration of  symbols corresponding to a PDSCH reception time for UE processing capability 1 when additional PDSCH DM-RS is configured and,  is a time duration of  symbols corresponding to a PUSCH preparation time for UE processing capability 1 [6, TS 38.214].
== End ==
Any comments?
	Company
	View

	Ericsson
	Fine with TP

	CATT
	We would like to point out that there is an inconsistency in timing reference between 38.214 and 38.213 where both use the same phrase “With reference to slots for “xxx transmission ..”  but there is a different understanding whether this means slot n is relative to the numerology of the DL channel or relative to the timing of the UL slot. We would prefer this is clarified across specs between the editors rather than make this change here.

	Qualcomm
	This can limit the usable values for K2 that satisfy the minimum time requirement between Msg2 and Msg3.




2.3. Corrections on UL data transmission procedure
2.3.1. Parameter alignment between specifications for UL data transmission procedure
Proposal:
Adopt following TP for 38.213 subclause 10.2.
== Begin ==
[…]
Table 10.2-2: Special fields for DL SPS and UL grant Type 2 scheduling release PDCCH validation
	
	DCI format 0_0 
	DCI format 1_0

	HARQ process number
	set to all '0's
	set to all '0's

	Redundancy version
	set to '00'
	set to '00'

	Modulation and coding scheme
	set to all '1's
	set to all '1's

	Resource block assignment Frequency domain resource assignment
	set to all '1's
	set to all '1's



== End ==

Proposal: 
Adopt following TPs for TS38.214 Subclause 6.1.2.1
== Begin ==
6.1.2.1	Resource allocation in time domain
[…]
When the If a UE is configured with the higher layer parameter pusch-AggregationFactor > 1, for a PUSCH transmission scheduled by a DCI format 0_0 or 0_1 with CRC scrambled by C-RNTI, the same symbol allocation is applied across the pusch-AggregationFactor aggregationFactorUL consecutive slots and the PUSCH is limited to a single transmission layer. The UE shall repeat the TB across the pusch-AggregationFactor aggregationFactorUL consecutive slots applying the same symbol allocation in each slot. The redundancy version to be applied on the nth transmission occasion of the TB is determined according to table 6.1.2.1-2.  
Table 6.1.2.1-2: Redundancy version when pusch-AggregationFactor is present aggregationFactorUL > 1
	rvid indicated by the DCI scheduling the PUSCH
	rvid to be applied to nth transmission occasion

	
	n mod 4 = 0
	n mod 4 = 1
	n mod 4 = 2
	n mod 4 = 3

	0
	0
	2
	3
	1

	2
	2
	3
	1
	0

	3
	3
	1
	0
	2

	1
	1
	0
	2
	3


[…]
== End ==
Any comments?
	Company
	View

	Ericsson
	Fine with TP

	
	

	
	



2.3.2. Determination of parameter defined but not configured in ConfiguredGrantConfig
R1-1810113	Corrections on scheduling and HARQ		Huawei, HiSilicon
2.3.2.1. Problem 
First, In the latest version of TS 38.331 i.e., R2-1813446, 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.


For repetition factor 2, 4, or 8, repK is configured, while for the case of no repetition, repK is absent. According to the above description, when the parameter repK is absent, the parameter repK-RV is also absent and hence, the RV sequence is not configured. As a result, the UE will have no idea which RV to use for both Type 1 and Type 2 PUSCH transmissions with a configured grant. Therefore, it is proposed that when the repetition is not configured, RV index is always set to 0. 
2.3.2.2. Proposals 
It is necessary to clarify RV for the case when repK is not configured. Considering the related description is found in subclause 6.1.2.3.1 of TS38.214, the TP can be provided to 6.1.2.3.1.

Proposal: Adopt following TPs for TS38.214 Subclause 6.1.2.3.1.

== Begin ==
6.1.2.3.1	Transport Block repetition for uplink transmissions with a configured grant
The higher layer configured parameters repK and repK-RV define the K repetitions to be applied to the transmitted transport block, and the redundancy version pattern to be applied to the repetitions. If the parameter repK is absent in the ConfiguredGrantConfig, the redundancy version for uplink transmissions with a configured grant shall be set to 0. Otherwise, Ffor the nth transmission occasion among K repetitions, n=1, 2, …, K, it is associated with (mod(n-1,4)+1)th value in the configured RV sequence. The initial transmission of a transport block may start at 
== End ==

Any comments?
	Company
	View

	Ericsson
	If this is not clarified in other places, fine with the proposal

	CATT
	This is okay but would like to refine the wording as “If the higher layer parameter repK is not provided absent in the ConfiguredGrantConfig, the redundancy version for uplink transmissions with a configured grant shall be set to 0.”

	
	



2.4. General principle of re-transmission of PUSCH with configured grant
R1-1810522	Remaining issues on scheduling and UL transmission procedures	CATT
R1-1811490	Maintenance issues of DL/UL scheduling and HARQ procedure	Ericsson
R1-1810258	Discussion on DL/UL data scheduling and HARQ procedure	   LG Electronics
R1-1810113	Corrections on scheduling and HARQ		Huawei, HiSilicon
R1-1810371	Remaining issues on scheduling and HARQ	vivo
R1-1810431	RRC parameters for retransmission of a grant-free	MediaTek Inc
R1-1811375	Maintenance for DL/UL data scheduling and HARQ procedure   NTT DOCOMO, INC.
R1-1811241	RRC configuration for retransmission DCI of configured grants  Qualcomm Incorporated

2.4.1. [bookmark: _Hlk526761836]Problem
· RRC parameters related to dynamic grant are specified in the PUSCH-Config. RRC parameters related to configured grant are specified in the ConfiguredGrantConfig. In order to realize different configurations between dynamic grant and configured grant, some parameters are defined individually in both PUSCH-Config and ConfiguredGrantConfig. 
· For example, frequenyHopping, DMRS-UplinkConfig, mcs-Table, uci-OnPUSCH, resourceAllocation, rbg-Size, P0-PUSCH-Alpha, transformPrecoder, are included in both PUSCH-Config and ConfiguredGrantConfig. So far, no restriction on these parameters; it is possible to configure different values for the same parameter included in the PUSCH-Config and ConfiguredGrantConfig. For a parameter configuring repetition factor, different parameter names are used (pusch-AggregationFactor in PUSCH-Config and repK in ConfiguredGrantConfig), but the actual role is exactly same.

· First, some parameters defined in the PUSCH-Config are not specified in the ConfiguredGrantConfig, such as dataScramblingIdentityPUSCH, txConfig, codebookSubset, maxRank etc. Therefore it is proposed that the parameters which are not defined in the ConfiguredGrantConfig shall follow the parameters in the PUSCH-Config.

· Second, for parameters defined in both ConfiguredGrantConfig and PUSCH-Config, when a UE receives a PDCCH scheduling a retransmission of a TB that was initially transmitted on a configured grant, which parameter to use (either the parameter in the ConfiguredGrantConfig or that in the PUSCH-Config) is not yet clear. 
· For this issue, two aspect need to be kept in minds; (1) It is essential to fix the NDI field position in the DCI format 0_1 between activation DCI and re-transmission DCI, since the NDI field is used to distinguish whether the DCI format 0_1 is the activation DCI or the re-trasnmission DCI, and (2) it is essential to keep the total DCI format size between activation/re-transmission DCI for configured grant and scheduling DCI for dynamic grant. 
· Regarding (1), the position of the NDI field depends on the resource allocation type, RBG size (for Type 0 RA) and whether to enable FH, which are determined by the parameters provided individually in both PUSCH-Config and configuredGrantConfig IEs. In order to fix the NDI position for activation DCI and re-transmission DCI, the resource allocation type, RBG size (for Type 0 RA), and whether to enable FH flag, shall be aligned between activation DCI and re-transmission DCI. Fig.1 gives an illustration for this issue.
· It is noted that it was agreed at RAN1 #93 that if a UE is configured with the qam64LowSE table in ConfiguredGrantConfig this same table is used for any retransmissions of the same TB.
Agreements made in RAN1#93:
· 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.
Spec. 213 subclause 7
[…]






-	For a PUSCH (re)transmission configured by higher layer parameter ConfiguredGrantConfig, ,  is provided by higher layer parameter p0-NominalWithoutGrant, and  is provided by higher layer parameter p0 obtained from p0-PUSCH-Alpha in ConfiguredGrantConfig that provides an index P0-PUSCH-AlphaSetId to a set of higher layer parameters P0-PUSCH-AlphaSet for active UL BWP  of carrier  of serving cell 
[…]

-	For a PUSCH (re)transmission configured by higher layer parameter ConfiguredGrantConfig, the value of  is provided to the UE by higher layer parameter powerControlLoopToUse
[bookmark: _GoBack]                […]

[image: ]
Figure 1: illustration of the issue for configured grant re-transmission

Three options are proposed for a retransmission of a TB scheduled by a DCI that was previously transmitted on a configured grant PUSCH:
· Option 1: UE follows the  parameters defined and/or configured in ConfiguredGrantConfig IE as long as the parameters are defined and configured; otherwise follows the parameters defined and/or configured in PUSCH-Config IE.
· Option 2: UE follows the parameters defined and/or configured in PUSCH-Config IE with an exception on MCS-table (to keep consistency with previous agreements). 
· This effectively enforces Rel.15 NR to set the values of resourceAllocation, rbg-Size, and frequencyHopping, to be the same in PUSCH-Config and ConfiguredGrantConfig. 
· Option 3: for some parameters, UE follows ConfiguredGrantConfig, for some parameters, UE follows PUSCH-Config. (A tentative summary of the parameters shown below)

	Parameter 
	Grant-based PUSCH
	Configured-grant PUSCH

	dataScramblingIdentityPUSCH
	Specified in PUSCH-Config
	Not defined

	txConfig
	Specified in PUSCH-Config
	Not defined

	DMRS-UplinkConfig
	Specified in PUSCH-Config
	Specified in configuredGrantConfig

	codebookSubset
	Specified in PUSCH-Config
	Not defined

	maxRank
	Specified in PUSCH-Config
	Not defined

	rbg-Size
	Specified in PUSCH-Config
	Specified in configuredGrantConfig

	frequencyHopping
	Specified in PUSCH-Config
	Specified in configuredGrantConfig

	resourceAllocation
	Specified in PUSCH-Config
	Specified in configuredGrantConfig

	pusch-TimeDomainAllocationList
	Specified in PUSCH-Config
	For Type1 only, specified as timeDomainAllocation in rrc-ConfiguredUplinkGrant

	pusch-AggregationFactor
	Specified in PUSCH-Config
	Specified as repK in configuredGrantConfig

	repK-RV
	Not defined
	Specified in configuredGrantConfig

	mcs-Table
	Specified in PUSCH-Config
	Specified in configuredGrantConfig

	mcs-TableTransformPrecoder
	Specified in PUSCH-Config
	Specified in configuredGrantConfig

	transformPrecoder
	Specified in PUSCH-Config
	Specified in configuredGrantConfig

	Tp-pi2BPSK
	Specified in PUSCH-Config
	Not defined

	uci-OnPUSCH
	Specified in PUSCH-Config
	Specified in configuredGrantConfig

	
	
	

	timeDomainOffset
	DCI indicates
	Specified in rrc-ConfiguredUplinkGrant only for Type1

	timeDomainAllocation
	DCI indicates
	Specified in rrc-ConfiguredUplinkGrant only for Type1

	frequencyDomainAllocation
	DCI indicates
	Specified in rrc-ConfiguredUplinkGrant only for Type1

	antennaPort
	DCI indicates
	Specified in rrc-ConfiguredUplinkGrant only for Type1

	dmrs-SeqInitialization
	DCI indicates
	Specified in configuredGrantConfig only for Type1

	precodingAndNumberOfLayers
	DCI indicates
	Specified in configuredGrantConfig only for Type1

	srs-ResourceIndicator
	DCI indicates
	Specified in configuredGrantConfig only for Type1

	mcsAndTBS
	DCI indicates
	Specified in configuredGrantConfig only for Type1

	frequencyHoppingOffset
	Specified in PUSCH-Config
	Specified in configuredGrantConfig only for Type1

	
	
	

	tpc-Accumulation
	Specified in PUSCH-PowerControl
	Not defined

	p0-NominalWithoutGrant
	No need
	Specified in PUSCH-PowerControl

	P0-PUSCH-Alpha
	No need
	Specified in configuredGrantConfig

	powerControlLoopToUse
	No need
	Specified in configuredGrantConfig

	PUSCH-PathlossReferenceRS
	Specified in PUSCH-PowerControl
	Specified in rrc-ConfiguredUplinkGrant only for Type1

	deltaMCS
	Specified in PUSCH-PowerControl
	Not defined

	SRI-PUSCH-PowerControl
	Specified in PUSCH-PowerControl
	Not defined



Option 1 has no substantial problem at all.
Option 2 restricts configured grant configurations quite a lot; for example, option 2 prohibits to configure different values for parameters of, resourceAllocation, rbg-Size, frequencyHopping, etc, in the ConfiguredGrantConfig, from those in the PUSCH-config. 
Option 3 needs additional specification efforts on which parameters should follow which configuration, the flexibility by option 3 is not justified at this late stage.

2.4.2. Proposal
Considering the above pros/cons, here the suggestion is to adopt Option 1.
· Proposal 1: For configured grant (re)transmission, the parameters which are not defined in the ConfiguredGrantConfig shall follow the parameters in the PUSCH-Config. 
· Proposal 2: for a retransmission of a TB scheduled by a DCI that was previously transmitted on a configured grant PUSCH, UE follows the  parameters defined and/or configured in ConfiguredGrantConfig IE.
· Adopt Option 1 and following TP for TS38.214 Subclause 6.1.

== Begin ==
[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 configurdGrantConfig 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, for the higher layer parameters provided in rrc-ConfiguredUplinkGrant, the UE shall determine the values of those parameters according to the corresponding fields in the DCI; for the higher layer parameters provided in ConfiguredGrantConfig not in rrc-ConfiguredUplinkGrant, if specified, the UE shall determine the values of those parameters according to the higher layer parameter ConfiguredGrantConfig.
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.
== End ==
Any comments?
	Company
	View

	Ericsson
	[bookmark: _Hlk526761714]In our view the retransmission is dynamicly granted and hence follow the PUSCH-Config except MCS-table. The MCS-table can be an exception, there’s other exceptions in configured grant transmission, f.e it defines a different PUSCH transmission than the normal PUSCH.

	Qualcomm
	Retransmission is dynamically scheduled and should follow PUSCH-Config. The spec provides sufficient flexibility to the scheduler to ensure that the MCS table remains consistent between initial transmission and retransmission.

	
	



2.5. Frequency hopping interpretation for truncated frequency domain resource allocation field
Problem: 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. UE interpretation on the whether to apply the FH and the available FH offsets need to be defined.

Proposal: adopt following TP for TS 38.212 Subclause 7.3.1.1.1

== Beigin ==
7.3.1.1	DCI formats for scheduling of PUSCH 
[bookmark: _Toc524727094]7.3.1.1.1	Format 0_0
[…]


If DCI format 0_0 is monitored in common search space and if the number of information bits in the DCI format 0_0 prior to padding is larger than the payload size of the DCI format 1_0 monitored in common search space for scheduling the same serving cell, the bitwidth of the frequency domain resource allocation field in the DCI format 0_0 is reduced by truncating the first few most significant bits such that the size of DCI format 0_0 equals to the size of the DCI format 1_0. If PUSCH hopping with resource allocation type 1 is enabled, and if the number of truncating bit equal or greater than , non-PUSCH hopping is indicated. If PUSCH hopping with resource allocation type 1 is enabled, and if the number of truncating bit is one and frequencyHoppingOffsetLists contains four offset values, to indicate the first two offset values among frequencyHoppingOffsetLists.
If DCI format 0_0 is monitored in UE specific search space but does not satisfy at least one of the following 
-	the total number of different DCI sizes configured to monitor is no more than 4 for the cell, and 
-	the total number of different DCI sizes with C-RNTI configured to monitor is no more than 3 for the cell
and if the number of information bits in the DCI format 0_0 prior to padding is less than the payload size of the DCI format 1_0 monitored in common search space for scheduling the same serving cell, zeros shall be appended to the DCI format 0_0 until the payload size equals that of the DCI format 1_0.
If DCI format 0_0 is monitored in UE specific search space but does not satisfy at least one of the following 
-	the total number of different DCI sizes configured to monitor is no more than 4 for the cell, and 
-	the total number of different DCI sizes with C-RNTI configured to monitor is no more than 3 for the cell


and if the number of information bits in the DCI format 0_0 prior to padding is larger than the payload size of the DCI format 1_0 monitored in common search space for scheduling the same serving cell, the bitwidth of the frequency domain resource allocation field in the DCI format 0_0 is reduced by truncating the first few most significant bits such that the size of DCI format 0_0 equals to the size of the DCI format 1_0. If PUSCH hopping with resource allocation type 1 is enabled, and if the number of truncating bit equal or greater than , non-PUSCH hopping is indicated. If PUSCH hopping with resource allocation type 1 is enabled, and if the number of truncating bit is one and frequencyHoppingOffsetLists contains four offset values, to indicate the first two offset values among frequencyHoppingOffsetLists.
== End ==

Any comments?
	Company
	View

	
	

	
	

	
	



2.6. Fallback DCI for UL waveform determination
R1-1810522	Remaining issues on scheduling and UL transmission procedures	CATT
R1-1810258	Discussion on DL/UL data scheduling and HARQ procedure	   LG Electronics
R1-1810113	Corrections on scheduling and HARQ		Huawei, HiSilicon
2.6.1.1. Problem
According to the current specification, higher layer parameter msg3-transformPrecoding is applied to a PUSCH scheduled by DCI format 0_0 in any search space, no matter whether the higher-layer parameter transformPrecoder is provided in the PUSCH-Config IE. Some companies propose that msg3-transformPrecoding should only be applied to the PUSCH scheduled by DCI format 0_0 in the CSS since the motivation for using the Msg3 UL waveform for PUSCH scheduled by fallback DCI is to avoid ambiguity during RRC reconfiguration, see agreements made in RAN1 #90bis meeting. Such fallback DCI functionality for UL waveform determination can be based on the search space type. 
Agreements:
· For UL transmission with grant,
· By UE-specific RRC signaling, a UE can be configured with UL waveform that is different from the one configured by RMSI for Msg3. Once configured;
· When the non-fallback DCI schedules the PUSCH transmission, the UE uses the UL waveform configured by the UE-specific RRC signaling; when the fallback DCI schedules the PUSCH transmission, the UE uses the UL waveform configured by RMSI for the PUSCH transmission.
· If the UE is not configured with UL waveform that is different from the one configured by RMSI for Msg3;
· The UE uses the UL waveform configured by RMSI for the PUSCH transmission.
· FFS: whether the fallback DCI is based on DCI format/size or on search space.
· RMSI informs single waveform to the UE
Agreements:
· For Type 1 and Type 2 UL transmission without grant,
· By UE-specific RRC signaling, a UE can be separately configured with UL waveform that is different from the one configured by RMSI for Msg3.
2.6.1.2. Proposal
This is reasonable suggestion and hence should be adopted. 
Proposal: Adopt following TP for 38.214 subclause 6.1.3.
== Begin ==
6.1.3	UE procedure for applying transform precoding on PUSCH

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 with CRC scrambled by C-RNTI, MCS-C-RNTI, TC-RNTI, or SP-CSI-RNTI:
-	If the DCI with the scheduling grant was received with DCI format 0_0 in a common search space, 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 or 0_1 in a UE-specific search space
-	If the UE is configured with the higher layer parameter transformPrecoder in the PUSCH-Config [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 transformPrecoder in the PUSCH-Config [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 with configured grant using CS-RNTI:
-	If the UE is configured with the higher layer parameter transformPrecoder in the ConfiguredGrantConfig [transform-precoding-TWG], 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 transformPrecoder in the ConfiguredGrantConfig [transform-precoding-TWG], the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter msg3-transformPrecoding.
== End ==
Any comments?
	Company
	View

	Ericsson
	For configured grant (Activation) received in CSS, if the transform-precoder is not clear that if must follow the MSG3 configuration, how shall the network knows the periodicity and offset that configured in dedicated UE signaling in ConfiguredGrantConfig?

	CATT
	We now see that the Type2 activation case can be an issue if it is in a CSS since we would like the activation to follow the UL waveform provided in configuredGrantConfig. Basically we have to make the exception that if the activation is received in a CSS even though it is scheduled it still follows the configuredGrantConfig. Alternatively we don’t say anything and the netwotk should not activate Type2 in a CSS if the Msg3 UL waveform is different from the one provided by configuredGrantConfig.

	Qualcomm
	The current spec behavior is well defined.




2.7. DCI size alignment between C-RNTI and CS-RNTI
R1-1810258	Discussion on DL/UL data scheduling and HARQ procedure	   LG Electronics
2.7.1. Problem
Next is to tackle the issue (2) in Section 2.5; as per RAN1 agreements, for a given DCI format for the same search space, DCI with C-RNTI and DCI with CS-RNTI should have the same DCI size. However, so far, no solution is specified. There are three options:
· Option 1: Appending zeros to the smaller DCI until the payload size equals that of the larger DCI
· Option 2: Reducing frequency domain resource allocation field of larger DCI by truncating the first few most significant bits such that the size of one DCI equals to the size of other DCI
· Option 3: Padding and truncating each field of one DCI until the payload size equals that of the other DCI
2.7.2. Proposal
It is typically expected that the bit width for a configurable field to PUSCH-Config is not smaller than the corresponding bit width based on configuredGrantConfig. Therefore, following is proposed.
Proposal: Adopt following TP in 38.213 subclause 7.3.1.1.2. 
== Begin ==

[bookmark: _Toc517077655]7.3.1.1.2	Format 0_1

DCI format 0_1 is used for the scheduling of PUSCH in one cell. 
[…]
For a UE configured with SUL in a cell, if PUSCH is configured to be transmitted on both the SUL and the non-SUL of the cell and if the number of information bits in format 0_1 for the SUL is not equal to the number of information bits in format 0_1 for the non-SUL, zeros shall be appended to smaller format 0_1 until the payload size equals that of the larger format 0_1.
A UE shall assume that the number of information bits in the DCI format 0_1 with CRC scrambled by CS-RNTI prior to padding is equal to or less than the payload size of the DCI format 0_1 with CRC scrambled by  C-RNTI or SP-CSI-RNTI or MCS-C-RNTI. If the number of information bits in the DCI format 0_1 with CRC scrambled by CS-RNTI prior to padding is less than the payload size of the DCI format 0_1 with CRC scrambled by  C-RNTI or SP-CSI-RNTI or MCS-C-RNTI, zeros shall be appended to the DCI format 0_1 with CRC scrambled by CS-RNTI until the payload size equals that of DCI format 0_1 with CRC scrambled by C-RNTI or SP-CSI-RNTI or MCS-C-RNTI.
== End ==
Any comments?
	Company
	View

	Ericsson
	The DCI size alignment shall be similar to that of DCI1_1.

	CATT
	We don’t think the first sentence “A UE shall assume that the number of information bits in the DCI format 0_1 with CRC scrambled by CS-RNTI prior to padding is equal to or less than the payload size of the DCI format 0_1 with CRC scrambled by  C-RNTI or SP-CSI-RNTI or MCS-C-RNTI.” is needed. This is implied by the following statements and may be fine that way. If we add the first sentence then what does the UE do if this is not the case; is it then an error case? If so, then we should change it to say “A UE does not expect the …….”

	
	



2.8. Default configurations for L1 parameters
R1-1811024	Remaining issues on resource allocation	Nokia, Nokia Shanghai Bell
R1-1811236	Maintenance for DL/UL data scheduling and HARQ procedure	Qualcomm
R1-1811023	On Default Configurations for L1 Parameters		Nokia, Nokia Shanghai Bell
R1-1810816	Draft response LS on default configuration for L1 parameter		Samsung

2.8.1. Problem
RAN2 in LS R2-1813319 requested RAN1 to define a number of default parameters. 
2.8.2. Proposal
Proposal: discusss appendix in document R1-1811023 and drafted LS in R1-1810816. When the defalut values for L1 parameters are agreed, RAN1 captures thses values in the related spec. 

Any comments?
	Company
	View

	
	

	
	

	
	




3. References
[1]. R1-1811023	On Default Configurations for L1 Parameters	Nokia, Nokia Shanghai Bell
[2]. R1-1810816	Draft response LS on default configuration for L1 parameter	Samsung
[3]. R1-1810113	Corrections on scheduling and HARQ	Huawei, HiSilicon
[4]. R1-1810258	Discussion on DL/UL data scheduling and HARQ procedure	LG Electronics
[5]. R1-1810371	Remaining issues on scheduling and HARQ	vivo
[6]. R1-1810431	RRC parameters for retransmission of a grant-free	MediaTek Inc.
[7]. R1-1810522	Remaining issues on scheduling and UL transmission procedures	CATT
[8]. R1-1811024	Remaining issues on resource allocation	Nokia, Nokia Shanghai Bell
[9]. R1-1811145	Remaining issues on DL/UL data scheduling	 Sharp
[10]. R1-1811236	Maintenance for DL/UL data scheduling and HARQ procedure	Qualcomm Incorporated
[11]. R1-1811375	Maintenance for DL/UL data scheduling and HARQ procedure	NTT DOCOMO, INC.
[12]. R1-1811398	Maintenance for DL/UL data scheduling and HARQ procedure	Panasonic Corporation
[13]. R1-1811490	Maintenance issues of DL/UL data scheduling and HARQ procedure	Ericsson
[14]. R1-1811241	RRC configuration for retransmission DCI of configured grants  Qualcomm Incorporated
[15]. R1-1810973	Text proposal for DL/UL data scheduling and HARQ procedure	Guangdong OPPO Mobile Telecom.
[16]. R1-1810756	Remaining issues on NR scheduling & HARQ	Intel Corporation



- 17/18 -
image2.wmf
size

BWP

N


oleObject46.bin

image44.png
* |t was agreed the DCl size for DCI with CS-RNTI is the same as the DCI with C-RNTI

* For DCI with CS-RNTI, NDlI is used to differentiate (de)activation or retransmission
* NDI=0: activation or deactivation; NDI=1: re-transmission

C-RNTI
Same
DCl size
CS-RNTI
CS-RNTI Same position
Initial Tx identifier cc UL/SuL BWP Time-Dom. Mmcs D RV HPN
ConfiguredGrantConfig. indicator | indicator | indicator RA
Re-Tx identifier cc uL/suL BWP Time-Dom. Mcs D RV HPN
299 indicator indicator indicator RA

* The size can be different depending on the waveform, RA type, etc.
* PUSCH-Config. and ConfiguredGrantConfig. Can be configured differently =» Already agreed




image45.wmf
UL_hop

N


oleObject47.bin

image46.wmf
1

UL_hop

=

N


oleObject48.bin

oleObject49.bin

oleObject50.bin

oleObject2.bin

image3.wmf
180

size

BWP

<

N


oleObject3.bin

image4.wmf
size

BWP,0

180

N

£


oleObject4.bin

image5.wmf
(

)

(

)

é

ù

2

1

log

size

BWP

size

BWP

2

+

×

N

N


oleObject5.bin

image6.wmf
(

)

(

)

sizesize

2BWP,0BWP,0

log12

NN

éù

×+

êú

êú


oleObject6.bin

image7.wmf
(

)

(

)

é

ù

14

2

1

log

size

BWP

size

BWP

2

-

+

×

N

N


oleObject7.bin

image8.wmf
(

)

(

)

sizesize

2BWP,0BWP,0

log1214

NN

éù

×+-

êú

êú


oleObject8.bin

oleObject9.bin

image9.wmf
0

hop

UL,

=

N


oleObject10.bin

oleObject11.bin

image10.wmf
c

f

b

msg

,

,

,

2

d


oleObject12.bin

oleObject13.bin

image11.wmf
hop

UL,

N


oleObject14.bin

image12.wmf
50

size

BWP

<

N


oleObject15.bin

image13.wmf
size

BWP,0

50

N

<


oleObject16.bin

image14.wmf
ë

û

2

size

BWP

N


oleObject17.bin

image15.wmf
size

BWP,0

2

N

êú

ëû


oleObject18.bin

image16.wmf
ë

û

4

size

BWP

N


oleObject19.bin

image17.wmf
size

BWP,0

4

N

êú

ëû


oleObject20.bin

image18.wmf
50

size

BWP

³

N


oleObject21.bin

image19.wmf
size

BWP,0

50

N

³


oleObject22.bin

image20.wmf
ë

û

2

size

BWP

N


oleObject23.bin

image21.wmf
size

BWP,0

2

N

êú

ëû


oleObject24.bin

image22.wmf
ë

û

4

size

BWP

N


oleObject25.bin

image23.wmf
size

BWP,0

4

N

êú

ëû


oleObject26.bin

image24.wmf
ë

û

4

size

BWP

N

-


oleObject27.bin

image25.wmf
size

BWP,0

4

N

êú

-

ëû


oleObject28.bin

image26.wmf
D

+

+

2

k

n


oleObject29.bin

image27.wmf
2

2

2

PUSCH

PDSCH

nk

m

m

êú

×++D

êú

êú

ëû


oleObject30.bin

image28.wmf
2

k


oleObject31.bin

image29.wmf
D


oleObject32.bin

image30.wmf
2

PUSCH

m


oleObject33.bin

image31.wmf
2

PDSCH

m


oleObject34.bin

image32.wmf
5

.

0

T,2

T,1

+

+

N

N


oleObject35.bin

image33.wmf
T,1

N


oleObject36.bin

image34.wmf
1

N


oleObject37.bin

image35.wmf
T,2

N


image1.wmf
hop

UL,

N


oleObject38.bin

image36.wmf
2

N


oleObject39.bin

image37.wmf
1

=

j


oleObject40.bin

image38.wmf
)

1

(

,

PUSCH,

O_NOMINAL_

c

f

P


oleObject1.bin

oleObject41.bin

image39.wmf
)

1

(

,

,

,

O_UE_PUSCH

c

f

b

P


oleObject42.bin

image40.wmf
b


oleObject43.bin

image41.wmf
f


oleObject44.bin

image42.wmf
c


oleObject45.bin

image43.wmf
{

}

1

,

0

Î

l


