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1. Introduction
[bookmark: _Hlk495051593]This document summarizes key issues relevant to AI 7.3.3.4 UL transmission procedures. In the following, the discussions are organized with the priority of the issues having RAN2 impacts first. 
2. Correction on RRC parameters 
2.1. SR configurations
At RAN1 #90bis meeting, SR periodicity was agreed as following:
	Agreements:
· At least support following as the periodicity of resources for SR
· FFS other values with taking into account the alignment with 14 symbols
Supported periodicity
Supported periodicities
	Subcarrier spacing (kHz)
	Supported periodicities [ms]

	15
	2 symbols, 7 symbols, 1,2,5,10,20,40,80

	30
	2 symbols, 7 symbols, 0.5,1,2,5,10,20,40,80

	60
	2 symbols, 7 symbols (6 symbols for ECP), 0.25,0.5,1,2,5,10,20,40,80

	120
	2 symbols, 7 symbols, 0.125,0.25,0.5,1,2,5,10,20,40,80






In [3], it was proposed to align with 2ms cell-specific UL/DL configuration, SR configuration with periodicity values of 2k slots, where k is {1, 2, 3, 4}.

Any comments?
	Company
	View

	
	



2.2. Repetition number K for mini-slot
It was agreed that the value of the K repetitions is 1, 2, 4, and 8. It is noted that for multiple mini-slot scheduling using repetitions, these values cannot be well aligned with the slot boundary. Therefore, it is better to support {1, 2, 7, Reserved} as the values of K repetitions for multiple mini-slot scheduling.
Any comments?
	Company
	View

	
	



2.3. Frequency hopping
At the RAN1 #91 meeting, following agreements were made for frequency hopping:
	Agreements:
· For PUSCH transmission with UL grant (other than Msg.3) and Type 2 UL transmission without UL grant with intra-slot FH, 
· frequency hopping offset(s) in frequency domain is/are explicitly configured by UE-specific RRC signaling
· explicit frequency hopping flag is included into DCI format scheduling/activating UL transmission
· If the frequency hopping flag is enabled, the following number of hopping bits are taken from the resource allocation Type 1 indication field:
· 1 bit: if the active BWP less than X1 PRB
· To indicate one of two RRC configured offsets
· 2 bit: if the active BWP is larger or equal than X1 
· To indicated one of four RRC configured offsets
· The value of X1 is fixed in the spec with a value of [50]

Agreements:
· For Type 1 UL transmission without UL grant with intra-slot FH, a separated frequency hopping offset field from the frequency resource allocation field is explicitly configured by UE-specific RRC signaling.
· The possible values for frequency hopping offset are the same as that for UL transmission with UL grant.



Current spec. 38.214 section 6.3 defines UE PUSCH frequency hopping procedure.
	[…]

When frequency hopping on PUSCH is enabled and for resource allocation type 1, frequency offsets are configured by higher layer parameter Frequency-hopping-offsets-set:
-	when the size of the active BWP is less than [50] PRBs, one of two higher layer configured offsets is indicated in the UL grant
-	when the size of the active BWP is greater than [50] PRBs, one of four higher layer configured offsets is indicated in the UL grant



[6], [15] and [18] proposed to confirm the 50 PRBs as the BWP size boundary between two offsets and four offsets. Then, each value of the frequency hopping offset can be in the range of [0, ].  
Proposal 1:
· Confirm the value 50 as the boundary number of PRBs in the active UL BWP between the bandwidths having two or four frequency offsets for frequency hopping on PUSCH.
· Each value of the frequency hopping offset can be any integer value between 1 and .
Any comments?
	Company
	View

	
	



2.4. Configured Grant (CG) Type 1 and Type 2 UL transmissions  
Appnedix lists the RRC configurations for UL trasnmission with configured grant captured in the spec. 38.331. Following additions/corrections or clarifications are necessary:
· For both Type 1 and Type 2:
1. Power control parameters: P_0 and alpha, the value and range are the same as for UL transmission with dynamic grant
2. nrofHARQ-processes: any integer value between 1 and 16
3. frequency hopping offset: 2 or 4 values depending on the BWP size , each value an be any integer value between 1 and 

Any comments?
	Company
	View

	
	



· For Type 1
1. timeDomainOffse: [1] propoed that the value range should be any integer between 0 and 319 slot using SCS = 480KHz, i.e., μ=5 as defined in spec. 38.211.
2. timeDomainAllocation: one row index of the table [pusch-symbolAllocation] for UL transmission with dynamic grant, note that the slot offset K2 indicated by the row index of the table [pusch-symbolAllocation] should be ignored
3. dmrs
4. mcsAndTBS
5. Indication of UL/SUL
6. frequencyDomainAllocation

· Some ambiguous RRC parameters, they should be configured separately or jointly for UL transmission with dynamic UL grant or configured grant?
1. Repetition number K, i.e., repK: ENUMERATED (1, 2, 4, 8)
2. frequencyHopping:  ENUMERATED {mode1, mode2}
· mode1 and mode2 refer to Intra-slot frequency hopping and Inter-slot frequency hopping mode
Currently, parameter frequencyHopping only exsists for PUSCH configuration that is for dynamic grant based transmission. While it is understood that the parameter Repetition number K  should be separately configured for configured grant Type 1/Type 2 trasnmission and dynamic grant based transmission. Then it is also reasonable to propose that the parameter frequencyHopping should also be separately configured for UL transmission with dynamic UL grant and with configured grant.

In addition, it is worthwhile to also consider the joint or separate configuration of repetition K for long PUCCH cross multiple slots.
 
Any comments?
	Company
	View

	
	



3. Resource allocation type: at the RAN1 #91 meeting, following agreements made in resource allocation session:
	Agreements:
· For fallback DCI, only a single layer transmission can be scheduled
· For non-fallback DCI, NR supports RRC configuration separately for DL and UL:
· using resource allocation type 1 only, or,
· using resource allocation type 0 only, or,
· dynamic switching between resource allocation type 0/1 using a 1 bit flag in the DCI 
· Note: in either case, one or more layers transmission can be scheduled



For UL transmission using configured grant Type 1, the frequency domain resource allocation can follow the same way as dynamic grant-based UL transmissions if RRC configures using resource allocation type 1 only, or, using resource allocation type 0 only. However, for grant based PUSCH transmission, if RRC configures dynamic switching between resource allocation type 0/1 using a 1 bit flag in the DCI, what the exact resource allocation type should be used for configured grant Type 1 PUSCH trasnmission needs to be discussed. 
Any comments?
	Company
	View

	
	



4. Comparing the RRC parameters of PUSCH-Config and SPS-Config in current spec. 38.331, (also listed in appendix), following paramters need to be discussed. It is noted that we agreed to reuse the MCS table and TBS calculation formula and the configuration as in grant-based case for both Type 1 and Type 2.
· dmrs-Type
· dmrs-AdditionalPosition
· phaseTracking-RS
· tpcAccumulation	
· tpc-PUSCH-RNTI
· rateMatching	
· rateMatchResources
· uci-on-PUSCH
· dynamic 
· semi-static
Any comments?
	Company
	View

	
	


 
2.5. SP-CSI reporting on PUSCH  
Appendix also list the RRC parameters for SP-CSI report on PUSCH. It is common understanding that the mechanism including the higher layer configuration and L1 activation/deactivation siganlling for SP-CSI reporting on PUSCH is similar as configured grant Type 2 PUSCH transmission. Still some aprameters listed below are not clear for SP-CSI reporting on PUSCH, i.e., whether it can reuse the parameters configured in PUSCH-config..

· dmrs-Type
· dmrs-AdditionalPosition
· phaseTracking-RS	
· tpcAccumulation	
· tcp-PUSCH-RNTI
· frequencyHopping	
· rateMatching	
· rateMatchResources
· symbolAllocationIndexs
· mcs-Table
· mcs-TableTransformPrecoder
· transformPrecoder	
· rbg-Size	
· uci-on-PUSCH	
· xOverhead
· Repetition number K

Any comments?
	Company
	View

	
	



3. Corrections on current spec. 
3.1. UL Waveform determination
At the RAN1 #90bis meeting, following agreements were made for UL waveform determination:
	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.
· Note: even if the UE is configured with Type 1 and Type 2 UL transmission without grant, the UE may transmit PUSCH that is scheduled by UL grant, in which case the UL waveform determination for UL transmission with grant is used.



Based on above agreements, the transform precoding parameter should not be the optional parameters, higher layer should always configure for UL transmission with dynamic grant and without grant separately. Therefore following modifications are made for spec. 38.214 section 6.1.3.

	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-tp.
For PUSCH transmission scheduled with a DL UL DCI:
· If the DCI with the scheduling grant was received with DCI format 10_0, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter msg3-tp. 
 -	If the DCI with the scheduling grant was not received with DCI format 10_0 
-	If the UE is configured with the higher layer parameter [transform-precoding-scheduled], tThe UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter [transform-precoding-scheduled] 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-tp.
For PUSCH transmission using Uplink Transmission without a grant configured grant
-	If the UE is configured with the higher layer parameter [transform-precoding-TWG], tThe UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter [transform-precoding-TWG] this parameter.
-	If the UE is not configured with the higher layer parameter [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-tp.



[bookmark: OLE_LINK16]Any comments?
	Company
	View

	
	



3.2. Frequency hopping
In this section, the issues related to frequency hopping without involving RRC impacts are discussed. In spec. 38.214 section 6.3, following description for the inter-slot frequency hopping can be confirmed, that is to remove square brackets of the following. 
	[…]


[In case of inter-slot frequency hopping, hopping happens at each slot. The starting RB during slot   is given by:

, ]




where  is the slot number within a radio frame of the first PUSCH slot of a multi-slot PUSCH transmission,  is the current slot number within a radio frame, where a multi-slot PUSCH transmission can take place,  is the starting resource within the UL BWP, as calculated from the resource block assignment information of resource allocation type 1 (described in sub-clause 6.1.2.2.2) and is the frequency offset in RBs between the two frequency hops.



Proposal 2:
· Confirm the description of inter-slot frequency hopping in 38.214 and remove the square brackets.

Any comments?
	Company
	View

	
	



Another remaining issue is that the intra-slot frequency hopping boundary in time-domain for PUSCH needs to be defined. It is straightforward and desirable to apply the same rule as for PUCCH, that is for PUSCH occupying N symbols within one slot, the number of symbol in the first hop is floor(N/2), the number of symbol in the 2nd hop is ceil(N/2). So far, duration of each hop for intra-slot frequency-hopping with a PUCCH duration is not captured in the specification. Once it is captured in the spec, PUSCH can refer to the description.
Proposal 3:
· Describe time-domain frequency hopping boundary for PUSCH.

Any comments?
	Company
	View

	
	



For Msg.3 transmission, the possible values of hopping offsets are fixed in the specification and determined based on the size of initial active UL BWP. If the number of hopping offsets is more than one, 1 or 2-bit L1 signaling is needed in the UL grant carried by RAR to indicate which offset is used. Table 1 gives an example.
Table 1: hopping bit definition for Msg.3
	Initial active UL BWP size
	Number of hopping bits
	Hopping offsets for Msg.3

	[24]
	0
	/2

	[48]
	1
	/2, /4

	[96]
	[2]
	[reserved, /2, /4, -/4]



Proposal 4: 
· Adopt above table for frequency hopping on PUSCH for Msg.3.

Any comments?
	Company
	View

	
	



3.3. Configured grant Type 1 and Type 2 transmission
[12] and [15] proposed to include another condition to terminate the K repetitions that UL grant for re-scheduling the same TB is received in sepc. 38.214 section 6.1.2.3.

Proposal 5: 
· Add the condition of terminate K repetitions: UL grant for re-scheduling the same TB. Example description is following:
	[…]
For any RV sequence, the repetitions shall be terminated after transmitting K repetitions, or at the last transmission occasion among the K repetitions within the period P, or when UL grant for re-scheduling the same TB is received within the period P whichever is reached first.
[…]



Any comments?
	Company
	View

	
	



4. Other remaining issues 
This section lists some open issues. It is worth emphasizing that these issues are also relevant to the discussion or decisions made by other AIs. For example:
· 7.3.3.1 DL/UL resource allocation for K repetitions of the same TB, where K>=1, especially for mini-slot based repetitions.
· [bookmark: _Toc500418078]7.3.3.2 DL/UL scheduling and HARQ management especially for transmission/reception collisions between slot-based and non-slot-based PDSCH/PUSCH/PUCCH.
· 7.3.1.3 Remaining details on group-common PDCCH for collision handling;
4.1.1. Resource allocation for mini-slot based repetitions
Following two issues need to be discussed:

· Whether to allow mini-slot transmission cross the slot boundary
· Whether to support at most one repetition of the TB per slot in the case of repetitions using mini-slots?
Above issues should be discussed in session 7.3.3.1. When above issues are sloved, the frequency hopping for mini-slot can be further progressed. It is understood that the target is to have a common frequency hopping design between slot and mini-slot.
Proposal 6:
· Frequency hopping offset(s)/signalling for mini-slot-based PUSCH can be based on frequency hopping offset(s) for slot-based-PUSCH
Any comments?
	Company
	View

	
	



Regarding the hopping boundary in time domain or hopping mode for mini-slot, it is realted to the decision whether to allow one slot contain multiple mini-slots. If it is allowed, then the inter-mini-slot FH boundary should be aligned with the intra-slot FH; If it is not allowed, then inter-mini-slot FH boundary can be determined using the same rule as for inter-slot FH. 
Any comments?
	Company
	View

	
	



4.1.2. UCI pigyyback on Configured grant
We haven’t discussed whether to support UCI on PUSCH which is scheduled by configured grant. 4 companies [4 vivo], [10, Panasonic], [15, DCM], [18, Ericsson] support UCI on PUSCH with configured grant; while one company [1, HW] does not support, one company [7, LGE] seems neutral.
Proposal 7:
· At lease support HARQ-ACK multiplexing on Configured Grant PUSCH.
Any comments?
	Company
	View

	
	



4.1.3. Collision handling 
4.1.3.1. Collision with dynamic SFI
Following agreements were achieved for the interaction between the dynamic SFI and configured grant PUSCH transmission at RAN1 #90bis and #91 meeting.
	#90bis
Agreements:
· For the states from semi-static DL/UL assignment 
· “Unknown” in semi-static DL/UL assignment can be overwritten by measurement, dynamic SFI, and UE specific data
· DL/UL in semi-static DL/UL assignment cannot be overwritten to the other direction (DL to UL or UL to DL) by measurement, dynamic SFI and UE specific data
· DL/UL in semi-static DL/UL assignment cannot be overwritten by “unknown” by dynamic SFI
· For the states from measurement in symbols not under DL/UL from semi-static DL/UL assignment: 
· DL/UL direction implied by measurement can be overwritten by unknown in dynamic SFI 
· UE behavior will be the cancellation of the measurement or measurement related transmission
· DL/UL direction implied by measurement can be overwritten by UL/DL from dynamic SFI 
· UE behavior will be the cancellation of the measurement or measurement related transmission
· DL/UL direction implied by measurement can be overwritten by UE’s own UE-specific data if the UE specific data imples the other direction 
· UE behavior will be the cancellation of the measurement or measurement related transmission
· UE will follow the DCI for UE-specific data transmission and reception

#91 
Agreements:
· Transmission direction implied by UE-specific RRC configuration is treated together as “measurement”
· Currently already include: Measurement related signals semi-statically configured by UE-specific RRC (eg. periodic/semi-persistent CSI-RS for CSI report, periodic CSI report, periodic/semi-persistent SRS) where a DL or UL direction will be assumed
· This includes UE-specific RRC PRACH configuration per each BWP, type 1 grant free UL transmission, type 2 grant free UL transmission 
· For type 2 UL transmission without grant, only the transmission at the first activated resource is treated as “UE-specific data”
· FFS: Configured resources for RRM for neighbor cell measurement
Agreements:
· NR does not support the following: 
· Transmission of UL UE-specific data and measurement related signals not semi-statically configured by RRC is overriden by “unknown” in dynamic SFI



Regarding the interaction between the SFI and configured grant transmission, current agreements define that the UE can use the symbols indicated as "uplink" by semi-static DL/UL assignment for configured grant transmission and symbols indicated as "uplink" by dynamic SFI. While  resource configuration and ignores the dynamic SFI. While the measurement e.g. configured grant Type 1 and configured grant Type 2 other than the first activated resource can be can be overwritten by unknown and DL in dynamic SFI and can be overwritten by UE’s own UE-specific DL data if the UE specific data imples the other direction. Then the remaining issue for such collision is for configured grant with K repetition, whether to skip and/or postpone the current transmission. 
· UE behavior 
· Option 1: Drop/skip the transmission
· Option 2: Postpone the transmission
· Option 3: if common understanding between UE and gNB on the unavailable resource is aligned, UE postpones the transmission; Otherwise, UE skips the transmission.
[bookmark: OLE_LINK19]Any comments?
	Company
	View

	
	


4.1.3.2. Collision with dynamic UL grant
In addition, RAN2 #100 meeting aslo made the agreements regarding the collision between the PUSCH transmission with configured grant and PUSCH transmission with dynamic grant for latency tolerant services:
	Agreement:
[…]
15.	The dynamic grant addressed to C-RNTI shall override the configured grant for this transmission in case of overlap in time domain, for type 1 and SPS.
FFS if/how we handle the URLLC case (e.g. we only allow to override the configured grant if the dynamic grant can be used for the higher priority data or if the URLLC can preempt eMBB transmission.  



As for traffic with tight latency requirement, prioritizing later scheduled or configured transmissions or receptions is preferable, so that urgent traffic is prioritized. Indeed, LTE shortened TTI already specifies all the possible collision cases, such that short-TTI is prioritized over 1ms TTI. NR can borrow the specifications of LTE short-TTI [19]. 
Any comments?
	Company
	View

	
	



4.1.3.3. Collision with SRS
Regarding the collision between the configured grant and SRS transmission, following UE behavior can be discussed:
· Option 1: Drop/skip the configured grant transmission
· Option 2: Postpone the configured grant transmission
· Option 3: Drop/skip the SRS transmission
· Option 4: shortened configured grant PUSCH transmission
· Option 5: others?   

Any comments?
	Company
	View

	
	



4.2. Details of activation and deactivation signalling
Appendix lists the agreements achived for DCI contents/formats. In addition, following agreements made in RAN1 #90bis meeting: 
	Agreements:
· The value(s) of TPC-PUSCH-RNTI, TPC-PUCCH-RNTI, and/or TPC-SRS-RNTI, are provided by RRC signaling.
· The association between at least each of the following RNTIs and a DCI format is specified in the specification.
· C-RNTI, TPC-PUSCH-RNTI, TPC-PUCCH-RNTI, TPC-SRS-RNTI, INT-RNTI, SFI-RNTI. FFS: other RNTI(s).
· The value of C-RNTI is obtained as part of random access procedure.
· The association between a DCI format and a type of search space (UE-common search space and UE-specific search space) is specified in the specification.
· UE-common search space contains a DCI format of C-RNTI, RNTI(s) for SPS/grant-free, TPC-PUSCH-RNTI, TPC-PUCCH,RNTI, TPC-SRS-RNTI, and INT-RNTI.
· UE-specific search space contains a DCI format of C-RNTI and RNTI(s) for SPS/grant-free.



Based on above agreements, both DCI format 0_0 and 0_1 should be used to activate and deactivate the configured grant PUSCH transmission; and both DCI format 1_0 and 1_1 should be used to activate and deactivate the DL SPS transmission.
Any comments?
	Company
	View

	
	



Three companies discussed the details on the activation and deactivation signaling in [5], [15], [18]. 
Following proposals can be made:
Proposal 8:
· At least support following special fields for activation/release validation PDCCH for DL SPS, Configured Grant Type.
Table: Special fields for DL SPS and Configured grant Type 2 UL transmission Activation PDCCH Validation
	
	DCI format 0_0/0_1
	DCI format 1_0
	DCI format 1_1

	TPC command for scheduled PUSCH
	set to '00'
	N/A
	N/A

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

	Modulation and coding scheme
	MSB is set to '0'
	MSB is set to '0'
	For the enabled transport block:
MSB is set to '0'

	Redundancy version
	set to '00'
	set to '00'
	For the enabled transport block:
set to '00'



Table: Special fields for DL SPS and Configured grant Type 2 UL transmission Release PDCCH Validation

	
	DCI format 0_0/0_1
	DCI format 1_0
	DCI format 1_1

	TPC command for scheduled PUSCH
	set to '00'
	N/A
	N/A

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

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

	Resource block assignment 
	set to all '1's
	set to all '1's
	set to all '1's

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



Any comments?
	Company
	View

	
	



4.3. Issues for SP-CSI report on PUSCH
Following issues have not been discussed for SP-CSI report on PUSCH. 
· Whether to support SP-CSI report skipping once it is activated?
· Option 1: No
· Option 2: Yes
· Please provide the cases for SP-CSI report skipping.
	Company
	View

	
	



· Acknowledgement for activation/deactivation signalling for SP-CSI report on PUSCH
· If SP-CSI report skipping is not allowed, acknowledgement is not supported, gNB can confirm whether UE receives the activation/deactivation signalling through DTX detection.
· If SP-CSI report skipping is allowed, acknowledgement is supported by MAC CE.
	Company
	View

	
	



· Retransmission of SP-CSI on PUSCH is not supported.
	Company
	View

	
	



· Details of activation and deactivation signalling
Proposal 9:
· Support the same special fields for activation/release validation PDCCH between DL SPS, Configured Grant Type 2, and SP-CSI reporting on PUSCH.
· The activation/deactivation signaling for DL SPS/Configured grant PUSCH trasnmsision and for SP-CSI reporting on PUSCH can be differentiated by different RNTI. 

5. Others
· If there are any other issues, please add in this section.
	Company
	Issues and related views

	
	



6. Possible proposals summary
Proposal 1:
· Confirm the value 50 as the boundary number of PRBs in the active UL BWP between the bandwidths having two or four frequency offsets for frequency hopping on PUSCH.
· Each value of the frequency hopping offset can be any integer value between 1 and .

Proposal 2:
· Confirm the description of inter-slot frequency hopping in 38.214 and remove the square brackets.
	[…]


[In case of inter-slot frequency hopping, hopping happens at each slot. The starting RB during slot   is given by:

, ]




where  is the slot number within a radio frame of the first PUSCH slot of a multi-slot PUSCH transmission,  is the current slot number within a radio frame, where a multi-slot PUSCH transmission can take place,  is the starting resource within the UL BWP, as calculated from the resource block assignment information of resource allocation type 1 (described in sub-clause 6.1.2.2.2) and is the frequency offset in RBs between the two frequency hops.



Proposal 3:
· Describe time-domain frequency hopping boundary for PUSCH.

Proposal 4: 
· Adopt table below for frequency hopping on PUSCH for Msg.3.
Table: hopping bit definition for Msg.3
	Initial active UL BWP size
	Number of hopping bits
	Hopping offsets for Msg.3

	[24]
	0
	/2

	[48]
	1
	/2, /4

	[96]
	[2]
	[reserved, /2, /4, -/4]



Proposal 5: 
· Add the condition of terminate K repetitions: UL grant for re-scheduling the same TB. Example description is following:
	[…]
For any RV sequence, the repetitions shall be terminated after transmitting K repetitions, or at the last transmission occasion among the K repetitions within the period P, or when UL grant for re-scheduling the same TB is received within the period P whichever is reached first.
[…]



Proposal 6:
· Frequency hopping offset(s)/signalling for mini-slot-based PUSCH can be based on frequency hopping offset(s) for slot-based-PUSCH

Proposal 7:
· At lease support HARQ-ACK multiplexing on Configured Grant PUSCH.

Proposal 8:
· At least support following special fields for activation/release validation PDCCH for DL SPS, Configured Grant Type.
Table: Special fields for DL SPS and Configured grant Type 2 UL transmission Activation PDCCH Validation
	
	DCI format 0_0/0_1
	DCI format 1_0
	DCI format 1_1

	TPC command for scheduled PUSCH
	set to '00'
	N/A
	N/A

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

	Modulation and coding scheme
	MSB is set to '0'
	MSB is set to '0'
	For the enabled transport block:
MSB is set to '0'

	Redundancy version
	set to '00'
	set to '00'
	For the enabled transport block:
set to '00'



Table: Special fields for DL SPS and Configured grant Type 2 UL transmission Release PDCCH Validation

	
	DCI format 0_0/0_1
	DCI format 1_0
	DCI format 1_1

	TPC command for scheduled PUSCH
	set to '00'
	N/A
	N/A

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

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

	Resource block assignment 
	set to all '1's
	set to all '1's
	set to all '1's

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



Proposal 9:
· Support the same special fields for activation/release validation PDCCH between DL SPS, Configured Grant Type 2, and SP-CSI reporting on PUSCH.
· The activation/deactivation signaling for DL SPS/Configured grant PUSCH trasnmsision and for SP-CSI reporting on PUSCH can be differentiated by different RNTI. 
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[11]. R1-1800575	Remaining issues of UL Data transmission procedure	AT&T
[12]. R1-1800595	TP for termination of the repetition for UL transmission without grant	Sony
[13]. R1-1800632	On explicit HARQ-ACK feedback for configured UL grant 	InterDigital, Inc.
[14]. R1-1800641	Enhancement of URLLC UL Transmission without Grant	III
[15]. R1-1800677	UL data transmission procedure	NTT DOCOMO, INC.
[16]. R1-1800780	UE behaviour when direction confliction between UL GF and dynamic SFI	Xiaomi Communications
[17]. R1-1800940	Remaining details on PUSCH hopping procedure	Nokia, Nokia Shanghai Bell
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8. Appendix
[bookmark: OLE_LINK131][bookmark: OLE_LINK132]So far, the following agreements on UL data transmission procedures in RAN1 and SPS/grant free in RAN2 were achieved:

RAN1

AH#1
	Agreements:
· For an UL transmission scheme without grant
· at least semi-static resource (re-)configuration is supported
· FFS: The resource configuration includes at least physical resource in time and frequency domain and RS parameters
· Higher-layer signaling could be similar to Rel-8 LTE SPS
· FFS: MCS
· RS is transmitted together with data
· channel structure of grant-based data transmission can be starting point



#88
	Agreements:
· For UL transmission without grant,
· The resource configuration includes at least the following
· Time and frequency resources, FFS: including resources for repetitions, implicitly or explicitly
· Modulation and coding scheme(s), possibly including RV, implicitly or explicitly
· Reference signal parameters
· FFS: Details
· FFS: The number of repetitions K
· FFS: Whether multiple number of K can be configured to one UE
· FFS other parameters
· FFS: A UE may continue repetitions for a TB until one of the following conditions is met 
· An ACK is successfully received from gNB
· The number of repetitions for the TB reaches K
Possible agreements:
· For UL transmission with grant,
· A UE continues repetitions for a TB until one of the following conditions is met 
· An ACK is successfully received from gNB
· The number of repetitions for the TB reaches K
[bookmark: OLE_LINK14]Agreements:
· For UE configured with K repetitions for a TB transmission with/without grant, the UE can continue repetitions (FFS can be different RV versions, FFS different MCS) for the TB until one of the following conditions is met
· If an UL grant is successfully received for a slot/mini-slot for the same TB
· FFS: How to determine the grant is for the same TB
· FFS: An acknowledgement/indication of successful receiving of that TB from gNB
· The number of repetitions for that TB reaches K
· FFS: Whether it is possible to determine if the grant is for the same TB
· Note that this does not assume that UL grant is scheduled based on the slot whereas grant free allocation is based on mini-slot (vice versa)
Note that other termination condition of repetition may apply



#88b
None 

#89
	Agreements:
· If network configures, UL data transmission without UL grant can be performed after semi-static resource configuration in RRC without L1 signalling 
· If network configures, L1 signaling for activation/deactivation and/or modification on parameters for UL data transmission without UL grant can be applied
· RAN1 is discussing whether the mechanism to distinguish UL SPS and UL data transmission without UL grant is necessary.
· Prepare draft LS to RAN2 in R1-1709745 to inform above agreements 



AH#2
	Agreements:
· In addition to the RS parameters, time and frequency resource are configured in a UE-specific manner.
· Note: it is common understanding that the time and frequency resources configured for a UE may or may not collide with those for another UE (to be captured in the LS).
· WA: Both DFT-S-OFDM and CP-OFDM are supported for UL transmission without grant.
· NR supports more than 1 HARQ process for UL transmission without grant
Agreements:
· The same TA adjustment procedure/mechanism (including expiration of TA timer) is applied to UL transmission with and without UL grant
· For UL transmission without UL grant, 
· Open-loop power control based on pathloss estimate is supported.
· FFS: Closed-loop power control is supported, which is based on NW signaling.
· A UE shall not transmit anything on configured resources for UL transmission without UL grant when there is no transport block to transmit. 
· FFS: UCI piggybacking with transport block is supported for UL transmission without UL grant.
Agreement: RAN1 considers that UE transmitting UL transmission without UL grant can be identified based on time/frequency resources and RS parameter(s). 
Agreements:
· Type of UL data transmission without grant
· Type 1: UL data transmission without grant is only based on RRC (re)configuration without any L1 signalling 
· Type 2: UL data transmission without grant is based on both RRC configuration and L1 signalling to activation/deactivation for UL data transmission without grant
· Note: functionality of modification is achieved the L1 signalling by activation
· Type 3: UL data transmission without grant is based on RRC configuration, and allows L1 signalling to modify some parameters configured by RRC but no L1 signalling for activation
· For UL data transmission without grant, type 1 and type 2 have already been agreed, FFS type 3. 
· FFS the reliability issues for L1 signalling.
· For Type 1 UL transmission without UL grant, the RRC (re-)configuration includes at least the following
· Periodicity and offset of a resource with respect to SFN=0 
· Time domain resource allocation 
· Frequency domain resource allocation 
· UE-specific DMRS configuration
· Note: 
· one TB is mapped to a resource at least consisting of time/frequency-domain resource
· RAN1 will not introduce specific resource allocation and DMRS configuration for UL data transmission without grant separate from UL data transmission with UL grant within the Rel.15 WI
· An MCS/TBS value
· Number of repetitions K
· Power control related parameters
· FFS HARQ related parameters
· FFS if multiple resources can be configured
· For Type 2 UL transmission without UL grant
· The RRC (re-) configuration for resource and parameters includes at least the following
· Periodicity of a resource
· Power control related parameters
· At least the following additional parameters for the resource are given by L1 signalling
· Offset associated with the periodicity with respect to a timing reference indicated by L1 signalling for activation
· FFS: the timing reference 
· Time domain resource allocation 
· Frequency domain resource allocation 
· UE-specific DMRS configuration
· An MCS/TBS value
· Note: 
· one TB is mapped to one resource 
· RAN1 will not introduce specific resource allocation and DMRS configuration for UL data transmission without grant separate from UL data transmission with UL grant within the Rel.15 WI
· FFS multiple resources can be configured
· FFS HARQ related parameters
· FFS whether number of repetitions K is configured by RRC signalling and/or indicated by L1 signalling



#90
	[bookmark: _Hlk503885568]Agreements:
· Confirm the Working assumption: Both DFT-S-OFDM and CP-OFDM are supported for UL transmission without grant.
It is not necessary to support Type 3 UL transmission without UL grant
Agreements:
· Support using MAC CE as an acknowledgement for L1 signalling for activation/deactivation of Type 2 UL transmission without grant (similar/same behaviour as in LTE SPS).
· Regarding the RV determination for K repetitions including the initial transmission, further study following options including possible down-selection:
· For Type 1:
· Option 1: Fixed to
· 1-1: a single value
· 1-2: a RV pattern  
· Option 2: RRC configured
· 2-1: a single value
· 2-2: a RV pattern  
· For Type 2:
· Option 1: Same as Type 1
· Option 2: Based on the L1 signalling
· Repetition number K for Type 2 UL transmission without grant is down-selected from the following:
· Option 1: Only RRC signalling
· Option 2: Combination of RRC + L1 activation signalling
· At least when an UL grant is used for retransmissions of Type 1 UL transmission without UL grant, different RNTI from the RNTI for UL transmission with grant is needed.
· FFS how to determine the RNTI.
· For Type 2 UL transmission without UL grant, different RNTI from the RNTI for UL transmission with grant is needed for activation/deactivation and at least for re-transmission.
· FFS how to determine the RNTI. 
· Send a LS to RAN2 to inform all the agreements (Lihui)

Agreements:
· If HARQ feedback is supported, to indicate HARQ feedback of UL transmission without grant, following options and related UE behavior should be further studied.
· Option 1: Based on UL grant to indicate “ACK”
· Option 2: Group-common DCI
· 2-1: Only ACK 
· 2-2: ACK and NACK
· Option 3: Define a Timer, UE assumes following, when the Timer expires
· 3-1: ACK if an NACK is not received after the K repetitions
· 3-2: NACK if an ACK is not received 
· FFS: Option 1, Option 2 and Option 3-2 can be used during and after the K repetition 
· Note: UL grant for the same TB initially transmitted without grant can indicate “NACK”




AH#3
	Agreement: Type 3 UL transmission without UL grant is not supported in Rel.15.
Agreements:
· The design for Type 1 and Type 2 UL transmission without UL grant is based on both slot and  mini-slot based tx (at least 7, 4, and 2 OFDM symbols for Dec. 2017)
· FFS BWP related information for frequency domain resource allocation
Agreements:
· For Type 1 UL transmission without grant, to down-select (including possible combinations) from:
· Option 1: waveform type is determined from UE-specific RRC
· 1-1: Explicitly configured by the RRC
· 1-2: Implicitly derived by other information in RRC
· E.g., some entries of MCS table are for DFT-s-OFDM for 1 layer transmission, while others for CP-OFDM
· Option 2: waveform type follows the information by RMSI for Msg3
Agreements:
· For Type 2 UL transmission without grant, to down-select (including possible combinations) from:
· Option 1: waveform type is determined from DCI
· 1-1: Explicit 1-bit field in the UL grant
· 1-2: Implicitly derived by other information
· 1-2-1: Some entries of MCS table are for DFT-s-OFDM for 1 layer transmission, while others for CP-OFDM
· 1-2-2: Based on the different DCI sizes
· 1-2-3: Based on the search space where the UL grant is detected
· FFS: the DCI-based determination is always enabled or is enabled/disabled by RRC signalling
· Option 2: waveform type is configured by UE-specific RRC
· Option 3: waveform type follows the information by RMSI for Msg3
· Option 4: waveform type is indicated by MAC CE
· Note: For Msg3, waveform is informed by the RMSI
· If no agreement is done, all UE follows the information by the RMSI
· Aim to have the same solution as in the UL with grant case
Agreements:
· Multiple resource configurations for UL tx without UL grant can be configured to a UE 
· For UL tx without UL grant, the same resource configuration is used for K repetitions for a TB including the initial transmission



#90b
	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.
Note: even if the UE is configured with Type 1 and Type 2 UL transmission without grant, the UE may transmit PUSCH that is scheduled by UL grant, in which case the UL waveform determination for UL transmission with grant is used.
Agreements:
· At least support following periodicities of resources for UL transmission without UL grant 
· FFS other values with taking into account the alignment with 14 symbols
	Subcarrier spacing (kHz)
	Supported periodicities [ms]

	15
	2 symbols, 7 symbols, 1, 2, 5, 10, 20, 32, 40, 64, 80, 128, 160, 320, 640

	30
	2 symbols, 7 symbols, 0.5, 1, 2, 5, 10, 20, 32, 40, 64, 80, 128, 160, 320, 640

	60
	2 symbols, 7 symbols (6 symbols for ECP), 0.25,0.5,1,2,5,10,20, , 32, 40, 64, 80, 128, 160, 320, 640

	120
	2 symbols, 7 symbols, 0.125,0.25,0.5,1,2,5,10,20, 32, 40, 64, 80, 128, 160, 320, 640



Agreements:
•     For UL transmission without UL grant, for each configuration 
· The number of configured HARQ processes is explicitly configured by RRC
· Each configuration can have multiple HARQ processes T
· The value range is {1, 2, …, M}, where M value is FFS

Agreements:
•      For Type 1 and Type 2 UL transmission without grant, RNTI(s) is/are configured by UE-specific RRC signaling.
· Whether the same or different RNTI(s) for Type 1 and Type 2 can be decided by RAN2.
· Within each type, an RNTI is configured by UE-specific RRC signaling at least for one resource configuration in a serving cell

Agreements:
· For UL transmission without UL grant, 
· The HARQ ID for a TB should be the same during the repetitions and retransmissions if any.
· The HARQ ID is at least determined by 
· the number of HARQ processes in the configuration
· the time-domain resource for the UL data transmission
· FFS: other factors such as frequency-domain resource, DMRS, repetition K dependency on initial transmission.

Working assumption:
•        For UL transmission without UL grant, for a TB transmission with K repetitions 
· The repetitions follow an RV sequence and it is configured by UE-specific RRC signalling to be one of the following: 
· Sequence 1: {0, 2, 3, 1}
· Sequence 2: {0, 3, 0, 3}
· Sequence 3: {0, 0, 0, 0}



#91
	Agreements:
· Following parameters are configured for SP-CSI on PUSCH by UE-specific RRC signaling
· semiPersistSchedInterval for SP-CSI reporting on PUSCH
· Power control parameters P_0 and alpha
Agreements:
· Send an LS to RAN2 to inform following:
· Answer to Q1: RAN1 believes that it is feasible to support DL SPS operation in NR. The NR DL SPS scheme has no significant differences compared with LTE DL SPS scheme.
· Answer to Q2: RAN1 believes that at least the set of periodicities of DL SPS resource is same as that of LTE DL SPS. RAN1 has not been studied the periodicities shorter than that of LTE range. Note that there is no implication and impacts on any design and decision on uplink data transmission without grant.
· Answer to Q3: At least for type 1 UL transmission without UL grant:
· RAN1 agreed to support multiple resource configurations for UL transmission without UL grant for single serving cell. 
· Up to RAN2 to decide whether or not the RNTI is separately configured for the multiple resource configurations
· Following parameters are configured for DL SPS by UE-specific RRC signaling 
· a new RNTI for SPS (e.g. SPS C-RNTI)
· semiPersistSchedIntervalDL
· numberOfConfSPS-Processes
· PUCCH-AN-PersistentList

Agreement:
· The possible values of the repetition K are four values and are {1, 2, 4, 8}.

Agreements:
· For PUSCH transmission with UL grant (other than Msg.3) and Type 2 UL transmission without UL grant with intra-slot FH, 
· frequency hopping offset(s) in frequency domain is/are explicitly configured by UE-specific RRC signaling
· explicit frequency hopping flag is included into DCI format scheduling/activating UL transmission
· If the frequency hopping flag is enabled, the following number of hopping bits are taken from the resource allocation Type 1 indication field:
· 1 bit: if the active BWP less than X1 PRB
· To indicate one of two RRC configured offsets
· 2 bit: if the active BWP is larger or equal than X1 
· To indicated one of four RRC configured offsets
· The value of X1 is fixed in the spec with a value of [50]

Agreements:
· For Type 1 UL transmission without UL grant with intra-slot FH, a separated frequency hopping offset field from the frequency resource allocation field is explicitly configured by UE-specific RRC signaling.
· The possible values for frequency hopping offset are the same as that for UL transmission with UL grant.

Agreements:
· The hopping offset for Msg3 is indicated in RAR/DCI respectively, along with a separate information field for the hopping flag 
· No RRC impact for frequency hopping applied to Msg.3.
· The possible values of hopping offsets are fixed in the specificiation

Agreement:
· No additional RRC configuration is needed in determining the hopping boundary for PUSCH

Agreement:
· For PUSCH other than Msg.3 over multiple slots, the intra-slot hopping and inter-slot hopping are not enabled at the same time for a given carrier for a UE.

Agreements:
· RRC parameters for Type 1
· An MCS/TBS value
· Reuse the MCS table and TBS calculation formula and the configuration as in grant-based case 
· Indication of UL/SUL (same as the grant-based case)

Agreements:
· RRC parameters for Type 2
· Number of repetitions K
· An MCS/TBS value
· Reuse the MCS table and TBS calculation formula and the configuration as in grant-based case 

Agreement:
· For grant-free UL transmission, the UE is not expected to be configured with the time duration for the transmission of K repetitions larger than the time duration derived by the periodicity P. 
Agreement:
· Activation and deactivation signaling for Type 2 UL transmission without UL grant/DL SPS is differentiated by different values of two fields in the DCI.
· FFS details.

Agreements:
· For UL transmission without UL grant, the HARQ ID associated with the K repetitions of a TB is derived from the following equation:
· HARQ Process ID = floor (X / UL-TWG-periodicity) mod UL-TWG-numbHARQproc
· Where X= (SFN * SlotPerFrame * SymbolPerSlot + Slot_index_In_SF * SymbolPerSlot + Symbol_Index_In_Slot) 
· X refers to the symbol index of the first transmission occasion of repetition bundle that takes place.
Agreements:
· For UL transmission without UL grant,
· The n-th transmission occasion of a K repetitions is associated with the (mod(n-1,4)+1)-th value in the configured RV sequence {RV1, RV2, RV3, RV4}, where n=1, 2, …, K.
· For RV sequence {0, 2, 3, 1},
· The initial transmission of a TB shall start at the first transmission occasion of the K repetitions.
· For RV sequence {0, 3, 0, 3},
· The initial transmission of a TB can start at any of the transmission occasions of the K repetitions that are associated with RV=0.
· (working assumption) For RV sequence {0, 0, 0, 0},
· The initial transmission of a TB can start at any of the transmission occasions of the K repetitions when K=1, 2 or 4;
· The initial transmission of a TB can start at any of the transmission occasions of the K repetitions, except the last transmission occasion when K=8.
· [bookmark: OLE_LINK12][bookmark: OLE_LINK15]For any RV sequence, repetition end at the last transmission occasion within the period P.
· Note: The transmission occasion (TO) refers to the time domain resource allocation of one repetition in an aggregation with factor K where the aggregated transmission occasions start in resources configured by the offset and the period.
· FFS: interaction with SFI




RAN2

#97	
	Agreements
1	NR supports an SPS scheme similar to LTE 
2	NR supports skipping UL grant scheme similar to LTE



#97b
	Agreements on grant-free
=>	From RAN2 point of view it would be beneficial to be able to share “SPS/grant free” UL resources amongst different UE.  Mechanism to identify the UE for collision resolution purpose may be needed.   The details can be discussed in RAN1.  

Agreements on SPS:
-	Like in legacy LTE, at least SPS period is configured by RRC.  FFS how frequency resources, MCS, etc., for SPS are provided to the UE depends on RAN1 discussion. 
-	UL skipping for dynamic grant should be configurable.  FFS if UL skipping for SPS is configurable
-	Working assumption:  Like in LTE, DRX behaviour with SPS UL should be to restart inactivity timer when UL data is transmitted, and not to restart when SPS UL grant is not used.  This behaviour depends on outcome of DRX design.



#98
	Agreements 
1.	In NR, when the UE is configured with SPS, the UE should always skip SPS grant if there is no data to transmit, i.e., Skipping SPS grant is mandated in NR regardless of SPS periodicity.
2.	LCP is performed the same regardless whether the grant is dynamic or SPS.  SPS is a “configured grant”.
3.	FFS is multiple SPS is supported for duplication or to support different numerologies
4.	Implicit release of UL SPS resources is not supported



AH#2
	Agreements 
=>	Modelling in the MAC for grant-free will be discussed after the difference between the two schemes is better understood pending RAN1 progress.  RAN2 will aim to have a unified MAC operation for common functionalities between grant-free and UL SPS with understanding that there can be differences after input from RAN1. 
=>	RAN2 understands that to support UL SPS similar to LTE a mode of operation in which RRC configuration (with no initial PHY resources) with L1 activation/deactivation needs to be supported.  RAN2 will continue discussion on UL SPS, with LTE functionality.  
=>	A common RRC signalling can be design to allow the configuration of different UL transmissions schemes.  

Agreements 
-	Multiple SPS for the same cell will not be supported.  
-	SPS on PSCell will be supported
-	FFS if SPS on SCell will be supported



#99
	Agreements
1.	UL/DL SPS configuration can be configured and activated simultaneously on both PCell and PSCell
2.	SPS can be configured for a SCell.  FFS if it is restricted to a single configuration or can be allowed on multiple SCells.  

Agreements:
1. As in LTE SPS UL, retransmission for SPS UL transmission are based only on UL dynamic grant

Agreement
=>	For UEs in RRC_Connected mode, resources for “Type 1” resources are configured by dedicated RRC signalling  



#99b
	Agreements:
1.	SPS/GF operation can be active simultaneously for PCell/PSCell and SCell.   This applies to both Type 1 and Type 2.  
2.	For SPS, no optimizations to MAC CEs are pursued to support simultaneous activation/deactivation. The UE identifies the serving cell based on the grant mechanism (i.e. nothing special needs to be done)
3.	SPS is configured per serving cell.  For SPS, multiple SPS configurations per serving cell are not supported.

Agreements:
1.	For SPS, as in LTE, UE acknowledges release of DL resources using L1 signaling
2.	For Type 1, no additional acknowledgment mechanism is introduced on top of RRC acknowledgment
3.	When a SCell is deactivated, the UE stops using all configured downlink assignments and configured uplink grants using resources of this SCell.  FFS - when a SCell is deactivated, whether all configured downlink assignments and uplink grants for this SCell are kept and re-started or are cleared 
4.	FFS – if MAC is aware of state of the BWP (active or inactivate)
5.	FFS - When a BWP is deactivated, the UE stops using all configured downlink assignments and configured uplink grants using resources of this BWP.  FFS whether it is suspends the configured grants of the or it clears it. 
6.	If there is overlap in time between a configured downlink assignment and a dynamically scheduled downlink assignment, the dynamically scheduled downlink assignment overrides the configured downlink assignment.
7.	FFS If there is overlap in time between a configured uplink grant and a dynamically scheduled uplink grant, the dynamically scheduled uplink grant overrides the configured uplink grant

Agreements
1.	For SPS, as in LTE-SPS, retransmissions for SPS transmission are based an uplink grant/DL assignments received on SPS C-RNTI.  SPS C-RNTI is configuration is provided by RRC signalling.
2.	For SPS, MAC CE is used for confirmation of UL activation/deactivation.  

For both Type1 GF and SPS.
3.	FFS - A time T is started after an UL transmission on a HARQ process is configured to wait.   FFS whether the UL Transmission is considered as  ACK or NACK after expiry.  
4.	FFS – HARQ ID calculation



#100
	Agreements
1.	GF Type 1 resource shall be activated upon RRC configuration according to resource allocation in terms of periodicity and offset provided within the configuration
2.	When GF Type 1 or SPS is released by RRC, the all corresponding configuration shall be released. 
3.	For SPS, the MAC entity shall clear the configured resource assignments immediately after transmitting confirmation MAC CE for the SPS release, as in LTE.
4.	For GF Type 1, the MAC entity shall clear the configured uplink resource assignments immediately when receiving RRC reconfiguration message of GF Type 1 release.
5.	Retransmissions (except for repetition) of GF Type 1 and SPS use dynamic grant 
6.	As in LTE, the pool of HARQ processes are shared between dynamic and configured grants.  
7.	From RAN2 perspective, type 1 and SPS cannot be configured for the same cell but can be configured for different cells at the same time.   
8.	From RAN2 perspective, at most one type 1 configuration is active at a time (e.g. one type 1 configuration per active BWP) per cell at least for Dec. freeze.
9.	Upon SCell deactivation the GF type 1 the RRC configuration is kept.  From the MAC point of view the resources are suspended (the UE is considered to not have a valid configured grant).  Upon SCell activation the UE starts using the configured grant free resources.  
10.	The MAC entity shall clear the configured resources of one SCell for SPS when the SCell is deactivated.
11.	Type 1 resource configuration can be configured per BWP and RRC configuration for SPS can be configure per BWP.  A common RNTI for SPS and type 1 is configured per MAC entity.
12.	For SPS when a BWP is deactivated, the from the MAC perspective the UE clears the configured resources within the BWP
13.	The MAC entity shall clear all configured resources for Type1/ (SPS) when the TA timer associated with pTAG expires.   Type 1 and SPS resources can be reactivated by RRC configuration and DCI respectively.
14.	The MAC entity shall clear all configured resources for Type1/ (SPS) for all Serving Cells belonging to this TAG when TA timer associated with sTAG expires.  Type 1 and SPS resources can be reactivated by RRC configuration and DCI respectively
15.	The dynamic grant addressed to C-RNTI shall override the configured grant for this transmission in case of overlap in time domain, for type 1 and SPS.
FFS if/how we handle the URLLC case (e.g. we only allow to override the configured grant iff the dynamic grant can be used for the higher priority data or if the URLLC can preempt eMBB transmission.  
16.	For SPS and type 1, if the received uplink grant or DL assignment addressed to SPS C-RNTI. If the NDI in the received HARQ information is 1, consider the NDI for the HARQ process not to been toggled, as in LTE.
17.	 For SPS if the NDI in the received HARQ information is 0, it is for SPS activation/deactivation  
18.	From RAN2 perspective, a timer T is introduced.  While the timer is running the UE does not use the SPS or Type 1 resource for new trasnmisson for this HARQ process (e.g. UE assumes ACK if the timer is not running).  
19.	T is configured by RRC and it can be stopped when a dynamic grant is received for this HARQ process.
20.	It is started/restarted after the initial transmission/retransmission regardless of whether repetition is configured or not
21.	It is up to RAN1 to decide the definition of period which is related to HARQ ID determination
22.	“Configured grant” / “configured assignment” is kept in MAC 
23.	Main umbrella name title “Transmission/reception without dynamic scheduling” and below is the description of Type 1 and Type 2 
24.	Use Configured Grant Type 1 and Configured Grant Type 2 and DL SPS



38.331-f00

PUSCH-Config
The IE PUSCH-Config IE is used to configure the UE specific PUSCH parameters.
PUSCH-Config information element
-- ASN1START
-- TAG-PUSCH-CONFIG-START

PUSCH-Config ::= 						SEQUENCE {
	-- Indicates whether to use code-block-group (CBG) based transmission (see 38.214, section x.x.x.x) FFS_Ref
	-- FFS: Is this BOOLEAN parameter needed or can it be derived from the presence of the codeBlockGroupsPerTransportBlock?
	codeBlockGroupTransmission				ENUMERATED {true}															OPTIONAL,	-- Need R
	-- Maximum number of code-block-groups (CBGs) per TB (see 38.xxx, section x.x.x, FFS_Ref)
	maxCodeBlockGroupsPerTransportBlock		ENUMERATED {n2, n4, n6, n8},

	-- Selection of the DMRS type to be used for UL (see section 38.211, section 6.4.1.1.2)
	dmrs-Type								ENUMERATED {type1, type2} 													OPTIONAL,	-- Need R
	-- Position for additional DM-RS in DL, see Table 7.4.1.1.2-4 in 38.211. 
	-- The four values represent the cases of 1+0, 1+1, 1+1+1. 1+1+1+1 non-adjacent OFDM symbols for DL.
[bookmark: OLE_LINK20]	dmrs-AdditionalPosition					ENUMERATED {pos0, pos1, pos2, pos3}											OPTIONAL,	-- Need R

	-- Configures uplink PTRS (see 38.211, section x.x.x.x) FFS_Ref
	phaseTracking-RS						SetupRelease { Uplink-PTRS-Config }											OPTIONAL,	-- Need M




	-- If enabled, UE applies TPC commands via accumulation. If not enabled, UE applies the TPC command without accumulation.
	-- (see 38.213, section 7)
	-- FFS: Collect all power control parameters in a common section or keep them per channel?
	tpcAccumulation							ENUMERATED { enabled }														OPTIONAL,	-- Need R

	-- RNTI used for PUSCH TPC
	-- Corresponds to L1 parameter 'TPC-PUSCH-RNTI' (see 38.213, section 10)
	tcp-PUSCH-RNTI							BIT STRING (SIZE (16))														OPTIONAL,
	-- Configured one of two supported frequency hopping mode. If not configured frequency hopping is not configured
	-- Corresponds to L1 parameter 'Frequency-hopping-PUSCH' (see 38.214, section 6)
	-- When the field is absent the UE applies the value Not configured
	frequencyHopping						ENUMERATED {mode1, mode2},
	-- Configure either LBRM or FBRM for PUSCH. FBRM = Full buffer rate-matchingLBRM = Limited buffer rate-matching
	-- Corresponds to L1 parameter 'LBRM-FBRM-selection' (see 38.212, section 5.4.2)
	rateMatching							ENUMERATED {FullBufferRM, LimitedBufferRM},
	-- Resources that the UE should rate match PUSCH around (see 38.214, section REF)
	rateMatchResources						TYPE_FFS!,
	-- Configuration of DCI code points that determine PUSCH resource allocations.
	-- Corresponds to L1 parameter 'PUSCH-symbol-allocation' (see 38.214, section 6.1.2.1)
	symbolAllocationIndexs					FFS_Value		OPTIONAL,

	-- Indicates which MCS table the UE shall use for PUSCH without transform precoder
	-- Corresponds to L1 parameter 'MCS-Table-PUSCH' (see 38.214, section 6.1.4)
	-- When the field is absent the UE applies the value 64QAM
	mcs-Table								ENUMERATED {64QAM, 256QAM},
	-- Indicates which MCS table the UE shall use for PUSCH with transform precoding
	-- Corresponds to L1 parameter 'MCS-Table-PUSCH-transform-precoding' (see 38.214, section 6.1.4)
	-- When the field is absent the UE applies the value 64QAM
	mcs-TableTransformPrecoder				ENUMERATED {64QAM, 256QAM},
	-- The UE specifically selection of transformer precoder for PUSCH. When the field is absent the UE applies the value msg3-tp.
	-- Corresponds to L1 parameter 'PUSCH-tp' (see 38.211, section 6.3.1.4)
	transformPrecoder						ENUMERATED {enabled}														OPTIONAL,

	-- Selection between config 1 and config 2 for RBG size for PUSCH. Corresponds to L1 parameter 'RBG-size-PUSCH' (see 38.214, section 6.1.2.2.1)
	rbg-Size								ENUMERATED {config1, config2},

	-- Select between and configuration of dynamic and semi-static beta-offset
	-- Corresponds to L1 parameter 'UCI-on-PUSCH' (see 38.214, section 9.3)
	uci-on-PUSCH							SetupRelease { CHOICE {
			dynamic									SEQUENCE (SIZE (1..4)) OF BetaOffsets,
			semiStatic								BetaOffsets
	}	}																												OPTIONAL, -- Need M

	-- Accounts for overhead from CSI-RS, CORESET, etc. FFS: Clarify value range and description.
	-- Corresponds to L1 parameter 'Xoh-PDSCH' (see 38.214, section 5.1.3.2)
	xOverhead								FFS_Value																	OPTIONAL,

	...
}

-- Configuration of Uplink Phase-Tracking-Reference-Signals (PTRS)
--	FFS: Is it possible to configure PTRS for CP-OFDM and DFT-S OFDM simultaneously or just one. If the latter, replace below by a CHOICE.
[bookmark: _Hlk503967165]Uplink-PTRS-Config ::= 					SEQUENCE { 
	-- Configuration of UL PTRS for CP-OFDM
	cp-OFDM									SetupRelease { SEQUENCE {
			-- Presence and  frequency density of UL PT-RS for CP-OFDM waveform as a function of scheduled BW (see 38.214, section 6.1)
			-- FFS: Configuration is supposed to be per BWP according to RAN1
			frequencyDensity						TYPE_FFS!,
			-- Presence and time density of UL PT-RS for CP-OFDM waveform as a function of MCS (see 38.214, section 6.1)
			-- FFS: Configuration is supposed to be per BWP according to RAN1
			timeDensity								TYPE_FFS!,
			-- Indicator related to the number of UL PTRS ports for CP-OFDM. Details to be further decided.
			-- Corresponds to L1 parameter 'UL-PTRS-ports' (see 38.214, section 6.1)
			nrofPorts								ENUMERATED {n1, n2},
			-- Indicates the subcarrier offset for UL PTRS for CP-OFDM. Corresponds to L1 parameter 'UL-PTRS-RE-offset' (see 38.214, section 6.1)
			resourceElementOffset					FFS_Value															OPTIONAL
		}
	}																													OPTIONAL, -- Cond M
	-- Configuration of UL PTRS for DFT-S-OFDM. 
	dft-S-OFDM								SetupRelease { SEQUENCE {
			-- Sample density of PT-RS for DFT-s-OFDM, pre-DFT, indicating a set of thresholds T={NRBn,n=0,1,2,3,4},
			-- that indicates dependency between presence of PT-RS and scheduled BW and the values of X and K the UE should 
			-- use depending on the scheduled BW according to the table in 38.214 FFS_Section. 
			-- FFS: Configuration is supposed to be per BWP according to RAN1
			-- Corresponds to L1 parameter 'UL-PTRS-pre-DFT-density' (see 38.214, section 6.1)
			sampleDensity						FFS_Value																OPTIONAL,
			-- Time density (OFDM symbol level) of PT-RS for DFT-s-OFDM
			-- Corresponds to L1 parameter 'UL-PTRS-time-density-transform-precoding' (see 38.214, section 6.1)
			timeDensity							ENUMERATED {d1, d2}														OPTIONAL,
			-- PTRS sequence for DFT-s-OFDM. Corresponds to L1 parameter 'UL-PTRS-sequence-transform-precoding' (see 38.214, section 6.1)
			sequence							FFS_Value																OPTIONAL
		}
	}																													OPTIONAL, -- Cond M
}

-- A set of beta-offset values
BetaOffsets ::= 							SEQUENCE {
	-- Up to 2 bits HARQ-ACK. Corresponds to L1 parameter 'betaOffset-ACK-Index-1' (see 38.213, section 9.3)
	-- When the field is absent the UE applies the value 11
	betaOffsetACK-Index1						INTEGER(0..31)															OPTIONAL, -- Need M
	-- Up to 11 bits HARQ-ACK. Corresponds to L1 parameter 'betaOffset-ACK-Index-2' (see 38.213, section 9.3)
	-- When the field is absent the UE applies the value 11
	betaOffsetACK-Index1						INTEGER(0..31)															OPTIONAL, -- Need M
	-- Above 11 bits HARQ-ACK. Corresponds to L1 parameter 'betaOffset-ACK-Index-3' (see 38.213, section 9.3)
	-- When the field is absent the UE applies the value 11
	betaOffsetACK-Index1						INTEGER(0..31)															OPTIONAL, -- Need M
	-- Up to 11 bits of CSI part 1 bits. Corresponds to L1 parameter 'betaOffset-CSI-part-1-Index-1' (see 38.213, section 9.3)
	-- When the field is absent the UE applies the value 13
	betaOffsetACK-Index1						INTEGER(0..31)															OPTIONAL, -- Need M
	-- Above 11 bits of CSI part 1 bits. Corresponds to L1 parameter 'betaOffset-CSI-part-1-Index-2' (see 38.213, section 9.3)
	-- When the field is absent the UE applies the value 13
	betaOffsetACK-Index1						INTEGER(0..31)															OPTIONAL, -- Need M
	-- Up to 11 bits of CSI part 2 bits. Corresponds to L1 parameter 'betaOffset-CSI-part-2-Index-1' (see 38.213, section 9.3)
	-- When the field is absent the UE applies the value 13
	betaOffsetACK-Index1						INTEGER(0..31)															OPTIONAL, -- Need M
	-- Above 11 bits of CSI part 2 bits. Corresponds to L1 parameter 'betaOffset-CSI-part-2-Index-2' (see 38.213, section 9.3)
	-- When the field is absent the UE applies the value 13
	betaOffsetACK-Index1						INTEGER(0..31)															OPTIONAL, -- Need M
}

-- TAG-PUSCH-CONFIG-STOP
-- ASN1STOP

SPS-Config
Editor’s Note: FFS: Relation between (UL-)SPS and “ULtransmissionWithoutGrant”. Is it one feature with different configurations as the L1 parameters suggest? How is it modelled in MAC? What about DL? 
Editor’s Note: FFS: RAN1 indicated in the L1 table: “Note: Multiple configurations is possible, how many needs to be determined". RAN2 agreed that SPS can be used on Pcell and SCell... But each UE can use it on at most one serving cell of a cell group at a time. Are the ”multiple configuration” meant for one carrier? Does the UE then use several SPS-RNTIs?
The SPS-Config IE is used to configure semi-persistent transmission according to two possible schemes. The actual uplink grant may either be configured via RRC (type1) or provided via the PDCCH (addressed to SPS-RNTI) (type2).
SPS-Config information element
-- ASN1START
-- TAG-SPS-CONFIG-START

-- SPS may be configured on the PCell as well as on SCells. But it shall not be configured for more than
-- one serving cell of a cell group at once.
SPS-Config ::= 							SEQUENCE {
	-- FFS: Same SPS for UL and DL (like in LTE)? See also naming FFS above.
	-- sps-RNTI								BIT STRING (SIZE (16))					OPTIONAL,

	-- FSS / TODO: ADD DL SPS!

	-- UL SPS configuration 
	-- FFS CHECK: Add possibility to release UL SPS
	uplink 									SEQUENCE {		periodicity						TYPE_FFS!,
		powerControl							TYPE_FFS!,

		-- Enable transformer precoder for type1 and type2. Absence indicates that it is disabled.
		-- Corresponds to L1 parameter 'UL-TWG-tp' (see 38.214, section FFS_Section)
		transformPrecoder						ENUMERATED {enabled}															OPTIONAL,
		-- The number of HARQ processes configured. It applies for both Type 1 and Type 2
		-- Corresponds to L1 parameter 'UL-TWG-numbHARQproc' (see 38.214, section FFS_Section)
		nrofHARQ-processes						INTEGER(1..FFS_Value)															OPTIONAL,

		-- If repetitions is used, this field indicates the redundancy version (RV) sequence to use.
		-- Corresponds to L1 parameter 'UL-TWG-RV-rep' (see 38.214, section FFS_Section)
		repK-RV									ENUMERATED {s1-0231, s2-0303, s3-0000}											OPTIONAL,
		-- Periodicity for UL transmission without UL grant for type 1 and type 2
		-- Corresponds to L1 parameter 'UL-TWG-periodicity' (see 38.321, section FFS_Section)
		-- The following periodicities are supported depending on the configured subcarrier spacing [ms]:
		--	15kHz: 2 symbols, 7 symbols, 1, 2, 5, 10, 20, 32, 40, 64, 80, 128, 160, 320, 640
		--	30kHz: 2 symbols, 7 symbols, 0.5, 1, 2, 5, 10, 20, 32, 40, 64, 80, 128, 160, 320, 640
		--	60kHz: 2 symbols, 7 symbols (6 symbols for ECP), 0.25,0.5,1,2,5,10,20,32, 40, 64, 80, 128, 160, 320, 640
		--	120kHz: 2 symbols, 7 symbols, 0.125,0.25,0.5,1,2,5,10,20, 32, 40, 64, 80, 128, 160, 320, 640	OPTIONAL,
		--	2 symbols, 7 symbols, 0.125,0.25,0.5,1,2,5,10,20, 32, 40, 64, 80, 128, 160, 320, 640
		priodicity								ENUMERATED {sym2, sym7, ms0dot125, ms0dot25, ms0dot5, ms1, ms2, ms5, ms10, ms20, 
																ms32, ms40, ms64, ms80, ms128, ms160, ms320, ms640}				OPTIONAL,


		-- UL-SPS transmission with fully RRC-configured UL grant (Type1) (see 38.214, section x.x.x.x). FFS_Ref
		-- If not provided or set to release, use UL-SPS transmission with UL grant configured by DCI addressed to SPS-RNTI (Type2).
		rrcConfiguredUplinkGrant				CHOICE {
			setup 									SEQUENCE {
				FFS: Merge the following two into one. Possibly don’t use “periodicity” for rrcConfiguredUplinkGrant
				timeDomainOffset						TYPE_FFS!,
				timeDomainAllocation					TYPE_FFS!,
				frequencyDomainAllocation				TYPE_FFS!,
				-- UE-specific DMRS configuration:
				dmrs									TYPE_FFS!,
				mcsAndTBS								TYPE_FFS!,
				-- 	The number or repetitions of K:
				repK									TYPE_FFS!			},
			release							NULL
		}																			OPTIONAL,  -- Need M
	}																				OPTIONAL,  -- Need M
}

-- TAG-SPS-CONFIG-STOP
-- ASN1STOP

SP-CSI report 
semiPersistentPUSCH                     SEQUENCE {
           -- Periodicity. Corresponds to L1 parameter 'Reportperiodicity-spCSI'. (see 38.214, section FFS_Section)
           reportSlotConfig                     ENUMERATED {sl5, sl10, sl20, sl40, sl80, sl160, sl320},
           -- RNTI for SP CSI-RNTI, Corresponds to L1 parameter 'SPCSI-RNTI' (see 38.214, section FFS_Section)
           -- FFS: RAN1 models different RNTIs as different Search Spaces with independent configurations. Align the configuration 
           -- of this one (e.g. group with monitoring periodicity, PDCCH candidate configuration, DCI-Payload size...)?
           csi-RNTI                             RNTI-Value,
           -- Index of the p0-alpha set determining the power control for this CSI report transmission. 
           -- Corresponds to L1 parameter 'SPCSI-p0alpha' (see 38.214, section FFS_Section)
           p0alpha                              P0-PUSCH-AlphaSetId
       },

Agreements on DCI contents and format

Working assumption:
· For DL DCI, 
· The column “’Conf.?” indicates whether the field is present only if a certain feature is configured (“C”) or always present 
· Note: if the field is configured to be present, the bitwidth for the field may or may not depend on the configuration (to be further discussed)
· The column “Fallb.?” indicates whether the field is included in the fallback DCI or not (in the excel sheet the fallback format is listed in a separate tab)
· Note: The column “Bits” is intended to define the bitwidth for the non-fallback DCI. For the case when the field is indicated as present in the fallback DCI, the bitwidth of the field in the fallback DCI may be the same or less that that of the non-fallback DCI (to be further discussed)
· Note: there may be zero or more padding bits (to be further discussed)
· Note: the table below is NOT intended to revert any previous agreements

	Field
	Bits
	Conf?
	Fallb?
	Description

	Header
	1?
	
	F
	At least to distinguish UL and DL with the same DCI size
FFS if more bits are needed

	Carrier indicator
	0 or 3
	C
	
	

	BWP indicator
	0, 1, 2
	C
	
	

	Frequency-domain PDSCH resources

	
	[C]
	F
	VRBs, indicated using type 0 or type 1 resource allocation including the header bit to indicate resource allocation type in case of dynamic type0/1 selection for non-fallback

Fallback DCI only supports resource allocation type 1
FFS the bitwidth is further dependent on BWP size

	Time-domain PDSCH resources
	Up to 4
	[C]
	F
	Index into an RRC-configured table providing the set of OFDM symbols used for PDSCH transmission, the start slot, and the PDSCH mapping type

Note: not fully configurable entries for fallback DCI

	VRB-to-PRB mapping
	1
	[C]
	F
	Flag to control VRB-to-PRB mapping (block interleaved or non-block interleaved). Only present/relevant for resource allocation type 1

	Reserved resource set on/off
	0, 1,2
	C
	
	Indicate whether reserved resources should be excluded form the PDSCH allocation. 1 bit per set, max 2 bits
FFS if partially needed in fallback

	Bundling size indicator
	0, 1
	C
	
	Select from two RRC configured bundling sizes for PDSCH
FFS if partially needed in fallback

	Modulation and coding scheme 
	5
	
	F
	MCS

	New data indicator
	1
	
	F
	

	Redundancy version
	2
	
	F
	

	Modulation and coding scheme, second CW
	5
	C
	
	

	New data indicator, second CW
	1
	C
	
	

	Redundancy version, second CW
	2
	C
	
	

	HARQ process number 
	3 or 4
	
	F
	HARQ process number, 3 or 4 bits (8 or 16 processes)
FFS: if configurable bit size (at least for non-fallback) or fixed

	CBGFI
	0 or 1
	C
	
	CBG flush indication. Consists of 1 bit if CBG retransmission configured. 

	CBGTI
	Up to 8
	C
	
	Indicates the CBG(s) (re)transmitted. Consists of N bits bitmap if CBG is configured.

	TPC command for PUCCH 
	2
	
	F
	Note: Check number of TPC bits with TPC session.

	ARI (ACK/NAK Resource Index)
	2
	
	F
	FFS: size in case of fallback DCI?

	HARQ timing indicator
	3
	
	F
	To indicate the timing (slot number) of the ACK relative to the PDSCH reception (K1)
Note: not fully configurable entries for fallback DCI

	Downlink Assignment Index 
	
	
	
	DAI (counter DAI and total DAI)
Note: Check outcome from HARQ codebook session.

	Antenna port(s)
	Up to [5]?
	
	
	Antenna ports used (scheduled and co-scheduled) and the number of layers
FFS if (partially) needed in fallback

	TCI (Transmission Configuration Indication)
	3
	
	
	3 bits, fixed. Provides beam indication to indicate QCL assumption between DL RS antenna port(s) and DMRS antenna port(s) of DL data channel at least w.r.t. spatial QCL parameter
FFS if (partially) needed in fallback



Working assumption:
· For UL DCI
· The column “’Conf.?” indicates whether the field is present only if a certain feature is configured (“C”) or always present 
· Note: if the field is configured to be present, the bitwidth for the field may or may not depend on the configuration (to be further discussed)
· The column “Fallb.?” indicates whether the field is included in the fallback DCI or not (in the excel sheet the fallback format is listed in a separate tab)
· Note: The column “Bits” is intended to define the bitwidth for the non-fallback DCI. For the case when the field is indicated as present in the fallback DCI, the bitwidth of the field in the fallback DCI may be the same or less that that of the non-fallback DCI (to be further discussed)
· Note: there may be zero or more padding bits (to be further discussed)
· Note: the table below is NOT intended to revert any previous agreements

	Field
	Bits
	Conf?
	Fallb?
	Description

	Header
	1?
	
	F
	At least to distinguish UL and DL with the same DCI size
FFS if more bits are needed

	Carrier indicator
	0 or 3
	C
	
	

	UL/SUL indicator
	1
	C
	
	To differentiate between UL and SUL

	BWP indicator
	0, 1, 2
	C
	
	

	Frequency-domain PUSCH resources
	
	[C]
	F
	VRBs, indicated using type 0 or type 1 resource allocation including the header bit to indicate resource allocation type in case of dynamic type0/1 selection for non-fallback

Fallback DCI only supports resource allocation type 1
FFS the bitwidth is further dependent on BWP size

	Time-domain PUSCH resources
	Up to 4
	[C]
	F
	Index into an RRC-configured table providing the set of OFDM symbols used for PUSCH transmission, the start slot, and the PUSCH mapping type

Note: not fully configurable entries for fallback DCI

	VRB-to-PRB mapping
	1
	[C]
	F?
	Flag to control VRB-to-PRB mapping (block interleaved or non-block interleaved). Only present/relevant for resource allocation type 1

FFS if present in fallback and how to handle the relation to the FH flag

	FH flag
	1
	[C]
	F
	To control uplink frequency hopping. Some resource allocation filed bits are interpreted differently in case of hopping.

Open issue: are interleaved VRB-to-PRB mapping and frequency hopping independently controlled or can the two fields be merged?

	Modulation and coding scheme 
	5
	
	F
	MCS

	New data indicator
	1
	
	F
	

	Redundancy version
	2
	
	F
	

	HARQ process number 
	3 or 4
	
	F
	HARQ process number, 3 or 4 bits

	DAI
	
	
	
	Uplink DAI
Note: Check outcome from HARQ codebook session.

	CBGTI
	Up to 8
	C
	
	Indicates the CBG(s) (re)transmitted. Consists of N bits bitmap if CBG is configured.

	TPC command for PUSCH 
	2
	
	F
	

	TRI/TPMI
	[4]
	C
	
	TPMI, and Transmission rank indicator (FFS: separate fields or jointly encoded) . 

FFS: TPMI and antenna port fields not simultanosuly present.

FFS if (partially) present in fallback

	SRI
	
	C
	
	The SRI field in UL grant is independently encoded from at least TPMI in the same UL grant.
The bitwidth of SRI field in UL grant is determined by N = ceil(log2(# of SRS resources in the set)).

FFS if (partially) present in fallback

	Antenna ports
	[5?]
	C
	
	Antenna ports (scheduled and uplink DMRS CDM groups for rate matching), FFS on scrambling identity
FFS if (partially) present in fallback

	DMRS-PTRS association
	2
	C
	
	To cover "For UL codebook-based transmission, when one PTRS port is configured, support gNB to indicate to UE in the UL grant which DMRS port is associated with the PTRS port". Not yet decided whether it will be a spearate field or integrated in some other fields.
FFS if (partially) present in fallback

	SRS request
	4
	C
	
	To trigger an SRS transmission in the uplink.
Note: unclear if additional bits are needed in case of SUL operation

	CSI request
	0–6 
	C
	
	CSI measurement request and CSI report trigger for CSI on PUSCH




LTE special field for Semi-Persistent Scheduling Activation/Release PDCCH Validation
LTE: Special fields for Semi-Persistent Scheduling Activation PDCCH Validation
	
	DCI format 0
	DCI format 1/1A
	DCI format 2/2A/2B/2C

	TPC command for scheduled PUSCH
	set to ‘00’
	N/A
	N/A

	Cyclic shift DM RS
	set to ‘000’
	N/A
	N/A

	Modulation and coding scheme and redundancy version
	MSB is set to ‘0’
	N/A
	N/A

	HARQ process number
	N/A
	FDD: set to ‘000’
TDD: set to ‘0000’
	FDD: set to ‘000’
TDD: set to ‘0000’

	Modulation and coding scheme
	N/A
	MSB is set to ‘0’
	For the enabled transport block:
MSB is set to ‘0’

	Redundancy version
	N/A
	set to ‘00’
	For the enabled transport block:
set to ‘00’



LTE: Special fields for Semi-Persistent Scheduling Release PDCCH Validation
	
	DCI format 0
	DCI format 1A

	TPC command for scheduled PUSCH
	set to ‘00’

	N/A

	Cyclic shift DM RS
	set to ‘000’

	N/A

	Modulation and coding scheme and redundancy version
	set to ‘11111’
	N/A

	Resource block assignment and hopping resource allocation
	Set to all ‘1’s
	N/A

	HARQ process number
	N/A
	FDD: set to ‘000’
 TDD: set to ‘0000’

	Modulation and coding scheme
	N/A
	set to ‘11111’

	Redundancy version
	N/A
	set to ‘00’

	Resource block assignment
	N/A
	Set to all ‘1’s
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