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1. Introduction
[bookmark: _Hlk495051593]This document summarizes open issues relevant to AI 7.3.3.4 UL transmission procedures. The listed open issues are considered as important ones to complete the feature on time. It is worth emphasizing that some issues are also relevant to the discussion or decision of other AIs. To avoid the duplicated functions, it is suggested that the following correlated issues should be discussed together:
· 7.3.3.1 DL/UL resource allocation for K repetitions of the same TB, where K>=1; 
· 7.3.3.2 DL/UL scheduling and HARQ management for slot-based and mini-slot based scheduling;
· 7.3.1.3 Remaining details on group-common PDCCH for collision handling;
· 7.3.2.3 UCI multiplexing for priority handling of multiple SR transmissions and multiplexing SR with other transmissions etc;
· 7.4.1.2 RV order for special cases
2. UL data transmission procedure
2.1. Common issues for both UL transmission with UL grant and without UL grant 
· UL waveform determination
· For UL transmission with grant and Type 2 UL transmission without grant,
· Option 2 that waveform type is configured by UE-specific RRC and Option 3 that waveform type follows the information by RMSI for Msg3 as the default setting.
· Supported by: Nokia, ZTE, MediaTek, Huawei, Sharp, CATT, Intel, Samsung, NEC, InterDigital, vivo, OPPO, LG
· Option 1: waveform type is determined from DCI
· Implicit way
· Supported by Sony, Samsung (based on different DCI size for fallback), DCM (based on search space where the UL grant is detected), Ericsson, CMCC? (entries of MCS table), Panasonic (RA type), LG
· Explicit way
· Supported by Qualcomm, DCM, OPPO, LG
· For Type 1 UL transmission without grant, 
· Option 1-1: waveform is explicitly configured by the RRC
· Supported by: Nokia, ZTE, MediaTek, Qualcomm, Huawei, DCM, Sharp, CATT, Intel, Sony, Samsung, NEC, vivo, InterDigital, OPPO, LG
· Option 1-2: waveform is implicitly derived by other information in RRC
· Supported by: Panasonic (RA type), Ericsson, CMCC? (entries of MCS table), InterDigital? 
It is unreasonable to determine UL waveform by RMSI for Msg3 for all the cases in UE-common manner. Therefore, at least UE-specific signaling to configure UL waveform different from the one configured by RMSI for Msg3 is necessary. Regarding the UE-specific signaling to configure/indicate UL waveform, companies have diverged views on the way to configure/indicate it for UL transmission with grant and Type 2 UL transmission without grant. In addition, it is noted that following agreements were made for “SPS/Grant-free” AI at the RAN2 #99 meeting.
  
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.  

Taking into account the simpleness and importance of “fallback” to the UL waveform configured by RMSI, following is proposed. 
Proposal 1:
· 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;
· Opt.1: When the DCI format/size A schedules the PUSCH transmission, the UE uses the UL waveform configured by the UE-specific RRC signaling; when the DCI format/size B schedules the PUSCH transmission, the UE uses the UL waveform configured by RMSI for the PUSCH transmission.
· Opt.2: When the DCI in the search space A schedules the PUSCH transmission, the UE uses the UL waveform configured by the UE-specific RRC signaling; when the DCI in the search space B schedules the PUSCH transmission, the UE uses the UL waveform configured by RMSI for the PUSCH transmission.
· Note: DCI format/size B in the above is intended to be “fallback DCI”.
· Note: Search space B in the above is intended to be a search space for “fallback DCI”.
· 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 wavevform configured by RMSI for the PUSCH transmission.
· FFS: whether the above condision is based on DCI format/size or on search space.
· For Type 2 UL transmission without 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;
· Opt.1: When the DCI format/size A activates the UL transmission without grant, the UE uses the UL waveform configured by the UE-specific RRC signaling; when the DCI format/size B activates the UL transmission without grant, the UE uses the UL waveform configured by RMSI for the PUSCH transmission.
· Opt.2: When the DCI in the search space A activates the UL transmission without grant, the UE uses the UL waveform configured by the UE-specific RRC signaling; when the DCI in the search space B activates the UL transmission without grant, the UE uses the UL waveform configured by RMSI for the PUSCH transmission.
· Note: DCI format/size B in the above is intended to be “fallback DCI”.
· Note: Search space B in the above is intended to be a search space for “fallback DCI”.
· 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 wavevform configured by RMSI for the PUSCH transmission.
· FFS: whether the above condision is based on DCI format/size or on search space.
Any comments?
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Proposal 2:
· For Type 1 UL transmission without 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.
· Note: even if the UE is configured with Type 1 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.
Any comments?
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· Resource allocation  Correlated to AI 7.3.3.1
· Signalling/configuration on time-domain RA
· One-slot case:
· For UL/DL transmission with grant, the information on starting symbol, ending symbol in the slot and which slot it applies to should be indicated to the UE
· For starting symbol, ending symbol in the slot,
· Option 1: DCI provides explicit starting and ending symbol in the slot 
· Option 2: DCI provides an index pointing to a semi-statically configured table of  starting and ending symbol in the slot
· For which slot the starting symbol and ending symbol applies to,
· Option 1: Separate field with indication of starting symbol, ending symbol in the slot
· Option 2: Joint field with indication of starting symbol, ending symbol in the slot
· For Type 1 UL transmission without UL grant, 
· Agreed time-domian resource allocation parameter “UL-TWG-tim-dom” should inform the starting and ending symbol in the slot 
· Agreed offset parameter “UL-TWG-offset” informs which slot above applies to
· Type 2 UL transmission without UL grant,  
· Same solution as for UL grant based transmission.

For the exact time-domain resource allocation and signalling, discussion should be done as part of AI 7.3.3.1.
Proposal 3:
· For UL/DL transmission with grant,
· The UL grant/DL assignment scheduling the PUSCH/PDSCH provides an index pointing to a semi-statically configured table of starting/ending symbols in the slot.
· The UL grant/DL assignment scheduling the PUSCH/PDSCH provides the slot where the PUSCH/PDSCH transmission applies to.
· FFS: whether it is separate field from that indicates the starting/ending symbols in the slot, or is joint field.
· The possible values for the above should be discussed as part of AI 7.3.3.1.
· The exact number of bits for the abive field(s) should be discussed as part of AI 7.3.1.4.

· For Type 2 UL transmission without grant,
· The L1 activation signalling provides an index pointing to a semi-statically configured table of starting/ending symbols in the slot.
· The L1 activation signalling provides the slot where the PUSCH transmission applies to.
· FFS: separate field from the starting/ending symbols in the slot, or joint field
· UE-specific RRC signaling provides the periodicity i.e., UL-TWG-periodicity of the resource for UL transmission without grant.
Any comments?
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Proposal 4:
· For Type 1 UL transmission without grant,
· UE-sepecific RRC signaling provides starting/ending symbols in the slot.
· UE-sepecific RRC signaling provides the slot i.e., UL-TWG-offset where the PUSCH transmission applies to.
· UE-specific RRC signaling provides the periodicity i.e., UL-TWG-periodicity of the resource for UL transmission without grant.
Any comments?
	Company
	View

	
	



· Multi-slot case where a TB spans multiple slots by repetition:
· For UL/DL transmission with grant,
· Opt.1: Starting symbol and ending symbol of each slot of the aggregated slots, and the starting slot and ending slot where it is applied to
· Supported by: Panasonic (similar as SFI, in the table, where is UL/DL symbol in each slot is indicated.), Sharp
· Opt.2: Starting symbol and ending symbol of a slot, and the starting slot and ending slot where it is applied to
· The starting symbol and ending symbol are applied to all the aggregated slots
· Supported by: Nokia, Huawei, DCM, ZTE (slightly prefer), Sharp, Intel, CATT (option 2 and option 3 is configurable), NEC, vivo, LG
· Opt.3: Starting symbol, starting slot, and the ending symbol and ending slot
· Supported by: Qualcomm? CATT (option 2 and option 3 is configurable)

Proposal 5:
· For multi-slot case where a TB spans multiple slots by repetition, following is supported:
· For UL/DL transmission with grant,
· DL assignment/UL grant indicates the starting symbol and ending symbol of a slot, and the starting slot and ending slot where it is applied to (i.e., Opt.2)
· The starting symbol and ending symbol are applied to all the aggregated slots
· For Type 2 UL transmission without grant,
· L1 activation signalling indicates the starting symbol and ending symbol of a slot, and the starting slot and ending slot where it is applied to (i.e., based on Opt.2)
· The starting symbol and ending symbol are applied to all the aggregated slots
· For Type 1 UL transmission without grant,
· UE-specific RRC signaling configures the starting symbol and ending symbol of a slot, and the starting slot and ending slot where it is applied to (i.e., based on Opt.2)
Any comments?
	Company
	View

	
	



· Signalling details for the selected option: starting symbol(s), ending symbol(s), aggregated slots
· The number of the aggregated slots, e.g. K should be configured by RRC or informed by a combination of RRC and L1 signalling? 
· Whether the aggregated slots is contiguous or non-contiguous in time-domain? 
· What are the possible values of the repetition K?
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· For Type 1 UL transmission without UL grant, except Media Tek, most companies support same design as UL grant based transmission should be the starting point.
· For Type 2 UL transmission without UL grant, except Qualcomm, most companies support the same design as UL grant based transmission.

· Non-slot (i.e., mini-slot) case:
· Can a mini-slot cross the slot boundary or not?
· Yes: supported by Nokia, Qualcomm, Panasonic (for above 6GHz and unlicensed band), Sharp, Ericsson?, LG
· No: supported by DCM, Intel(not essential in Rel.15), Huawei, Media Tek, ZTE, 

· For UL/DL transmission with grant,
· Starting symbol and ending symbol
· FFS: starting symbol is:
· Opt.1: Starting symbol of a slot
· UE is also informed of which slot it applies to
· Opt.2: Symbol number from the start of the PDCCH where scheduling PDCCH is included
· FFS: ending symbol is:
· Opt.1: Ending symbol of a slot
· UE is also informed of which slot it applies to
· Opt.2: Symbol number from the starting symbol

· Signalling details for the selected option: starting symbol, ending symbol, and which slot(s) the starting symbol and/or ending symbol applies to.

· For Type 1 and Type 2 UL transmission without UL grant, same design as UL grant based transmission should be the starting point.

· Signalling/configuration on frequency-domain RA 
· In case of NR UL RA Type 0 based RA (i.e.,bit-map format for CP-OFDM waveform)
· How to determine RBG size/number
· In case of NR UL RA Type 1 based RA (i.e., RIV for CP-OFDM and DFT-s-OFDM waveform)
· Whether to support coarser granularity
· Intra-slot frequency hopping (FH)
· Whether to support intra-slot FH for CP-OFDM waveform 
· Supported by most companies 
· How to support intra-slot frequency hopping 
· Opt.1: Based on LTE Type 1 PUSCH Hopping (i.e., hopping based on explicit hopping information in the scheduling grant)
· Opt.2: Based on LTE Type 2 PUSCH Hopping (i.e., sub-band based hopping according to cell-specific hopping/mirroring patterns)
· Opt.3: Other
· Whether/how to support inter-slot FH
· Whether/how to support inter-slot FH + intra-slot FH

For the exact frequency-domain resource allocation and signalling, discussion should be done as part of AI 7.3.3.1.
In a condition where it is difficult to apply non-contiguous UL transmission, intra-slot FH is effective for both CP-OFDM waveform and DFT-s-OFDM waveform. Therefore, it is proposed to support intra-slot FH for CP-OFDM as well. For the way to enable intra-slot FH, we see the need to enable it in dynamic/flexible manner. Similar to LTE, we see the need to support inter-slot FH and intra + inter-slot FH as well. 
Proposal 6:
· For PUSCH, intra-slot FH is supported also for CP-OFDM waveform.
· For UL transmission with grant and Type 2 UL transmission without grant, intra-slot FH hopping can be enabled/disabled by UL grant.
· For Type 1 UL transmission without grant, intra-slot FH hopping can be enabled/disabled by UE-specific RRC signalling.
Any comments?
	Company
	View

	
	



Proposal 7:
· For PUSCH, following are supported and configured by cell-specific RRC signalling:
· Inter-slot FH without intra-slot FH.
· Inter-slot FH + intra-slot FH.

Any comments?
	Company
	View

	
	



Proposal 8:
· For PUSCH intra-slot FH,
· Hopping boundary should be able to be aligned with the hopping boundary of PUCCH in the same carrier.
· Hopping bandwidth/pattern should be able to be independently determined from UL BWP configruation.
· Hopping bandwidth/pattern should be able to be dynamically determined according to the UL grant for UL transmission with grant and Type 2 UL transmission without grant.
· Hopping bandwidth/pattern should be able to be configured by UE-specific RRC signaling for Type 1 UL transmission without grant.
Any comments?
	Company
	View

	
	



· Scheduling and HARQ management  Correlated to AI 7.3.3.2
· Whether/how to support explicit HARQ feedback for UL transmission
· For UL transmission with UL grant in case of data ending and
· For UL transmission without UL grant
· Option 1: Based on UL grant to indicate “ACK”
· Supported by: Nokia, Samsung, InterDigital, LG, Qualcomm, ZTE(in case of K=1), DCM, InterDigital, Samsung, NEC, LG
· Option 2: Group-common DCI
· 2-1: Only ACK 
· Supported by Huawei(LTE DCI 3/3A), Panasonic(LTE DCI 3/3A), Media Tek(ACK with HPN), ETRI (RAR-like or PHICH-like)
· 2-2: ACK and NACK
· Supported by CATT, InterDigital, Samsung
· Option 3: Define a Timer, UE assumes following, when the Timer expires
· Supported by: Qualcomm
· 3-1: ACK if an NACK is not received after the K repetitions
· Supported by: Ericsson, Media Tek, DCM, Intel, LG, vivo, LG
· 3-2: NACK if an ACK is not received
· Supported by: Huawei, Panasonic

It is noted that following agreements were made for “SPS/Grant-free” AI at the RAN2 #99 meeting.
Agreements:
1. As in LTE SPS UL, retransmission for SPS UL transmission are based only on UL dynamic grant
For NR, asynchronous UL HARQ is agreed, while synchronous UL HARQ has not been agreed. Considering the remaining time until Dec., we suggest focusing on asynchronous UL HARQ (i.e., 2-2 is not supported). Although there are still diverged views, following proposal is proposed:
Proposal 9:
· For UL transmission with and without grant, at least following are supported:
· UL grant can be used to inform “ACK” for the PUSCH.
· FFS  such “ACK” is informed by UL grant scheduling a new data or informed by UL grant without scheduling any data or both
· If a UE does not receive UL grant scheduling the re-transmission of the UL data for a certain time duration, the UE can consider the PUSCH transmission was successful.
Any comments?
	Company
	View

	
	



· Whether to support at most one repetition of the TB per slot in the case of repetitions using mini-slots?
· For grant-based DL or UL transmission,
· Yes: Nokia, DCM, Panasonic, Ericsson
· No: Huawei, Qualcomm, ZTE, Sharp, vivo, LG
· For Type 1 UL transmission without UL grant,
· Yes: Ericsson, Nokia
· No: DCM, Huawei, Qualcomm, ZTE, Sharp, MediaTek, CATT, Intel, vivo, LG
· FFS: Panasonic
· For Type 2 UL transmission without UL grant
· Yes: Ericsson, Nokia 
· No: DCM, Huawei, Qualcomm, ZTE, Sharp, CATT, Intel,vivo, LG
· FFS: Panasonic

· Collision handling for K repetitions, where K≥1  Correlated to AI 7.3.3.2
· Priority order 
· Between UL/DL transmission with grant and UL data without UL grant
· Between UL transmission with/without UL grant and semi-static SFI
· Between UL transmission with/without UL grant and dynamic SFI assignment 
· UE behavior 
· Drop/skip the transmission
· Postone the transmission 
2.2. Issues for UL transmission with UL grant 
· Details on multiple/single SR configurations
· Whether to confirm the WA (1-symbol periodicity)
· No: Huawei, Idaho National Laboratory, CATT, InterDigital
· Yes: Intel, Samsung, Ericsson, DCM, Qualcomm? (LG? Minimum SR periodicity can be restrict to transmission duration of PUCCH for SR)
· Others, e.g. a SR configuration index that corresponds to a SR periodicity and slot offset
	Company
	View

	Ericsson
		Subcarrier spacing (kHz)
	Supported periodicity of per-slot SR resources (ms)

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

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

	60
	0.25,0.5,1,2,5,10,20,40,80

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

	240
	0.0625,0.125,0.25,0.5,1,2,5,10,20,40,80






· Details on multiplexing  Correlated to AI 7.3.2.3
· Multiplexing SR(s) with other UCI 
· In case of single SR overlapping with other UCI
· In case of multiple SRs overlapping with other UCI
· Intel: Propose a bitmap for SR or SR index is included in a combined UCI
· Whether to support multiplexing SR with PUSCH

Handling of multiple SRs collision should be considered. We can apply the same way as in LTE sTTI. Following is the proposal.
Proposal 10:
· For the collision between single SR and other UCI, the handling is determined as part of AI 7.3.2.3.
· In the case of overlapping occasions between multiple SRs, it is left up to UE implementation which SR is used to present positive SR. 
· In case of non-overlapping SR occations, the UE can transmit on the earliest SR occasion. 
· In case of overlapping occasions between multiple SRs and the other UCI, multiplexing the positive SR with the other UCI is the same as that for the case of single SR collide with the other UCI. 
Any comments?
	Company
	View

	
	



2.3. Issues for UL transmission without UL grant 
· RNTI
· All companies are fine with the following:
· Dedicated RNTI should be configured by UE-specific RRC signaling for Type 1 and Type 2 UL transmission without UL grant
Proposal 11:
· Dedicated RNTI is configured by UE-specific RRC signaling for Type 1 and Type 2 UL transmission without grant.
Any comments?
	Company
	View

	
	



· Additional issues: 
· Whether to support simultaneous operation between Type 1 and Type 2 UL transmission without grant?
· Yes:
· No: Panasonic, Intel, ZTE
	Company
	View

	
	




· Same or different RNTI should be configured for multiple configurations within each type i.e., Type 1 and Type 2 of UL gransmission without grant?
· Same:
· Different:
	Company
	View

	
	



· HARQ configurations
· The number of HARQ processes for UL transmission without UL grant is further down-selected between following options
· Option 1: explicitly configured by RRC, each configuration can have multiple HARQ processes
· Supported by: Nokia, DCM, Huawei, Qualcomm, ZTE, Sharp, Media Tek, Ericsson, Intel(at least for Type 2), NEC, CATT, InterDigital, vivo, LG
· Option 2: implicitly derived by the number of configuration, each configuration includes one HARQ process
· Supported by: Panasonic, Samsung
Based on the majority view, following is proposed.
Proposal 12:
· The number of HARQ processes for UL transmission without UL grant is explicitly configured by RRC; each configuration can have multiple HARQ processes.
Any comments?
	Company
	View

	
	



· HARQ ID derivation
At least time-domain resource used to derive the HARQ ID is supported by all commpaies, hence following is proposed. 
Proposal 13:
· For UL transmission without UL grant, HARQ ID for the UL data transmission is at least determined by the time-domain resource where the UL data transmission is carried out.
· FFS: other factors such as frequency-doain resource, DMRS, and/or repetition K.
Any comments?
	Company
	View

	
	



· Additional issues:
· Relation with grant-based HARQ processes, for example:
· The maximum number refers to the sum number of HARQ processes for both GF and GB, which is determined separately in the spec; 
· Whether the HARQ processes can be shared between UL transmission with grant and without grant;
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· RV determination for K repetitions, where K≥1 Correlated to AI 7.4.1.2
· Except MediaTek, LG(RV sequence including only one self-decodable RV in Rel.15) (Ericssion?), most companies support following:
· For a UE configured with K repetitions for a TB transmission without UL grant, whether to support the same mechanism as grant-based transmission with K repetitions for RV determination.  
· The repetitions follow an RV sequence
· The order of RVs should be discussed in the channel coding session
Proposal 14:
· Support following:
· For a UE configured with K repetitions for a TB transmission without UL grant, 
· The repetitions follow an RV sequence
· The order of RVs should be discussed in the channel coding session
Any comments?
	Company
	View

	
	



· Possible values of the periodicity 
·  What are the possible values of the periodicity for Type 1 and Type 2 UL transmission without grant?
· For Type 1 UL transmission without UL grant, what are the possible values of the offset?
	Company
	View

	Ericsson
		Subcarrier spacing (kHz)
	Supported periodicity of UL-TWG resources (ms)

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

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

	60
	0.25,0.5,1,2,5,10,20,40,80

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

	240
	0.0625,0.125,0.25,0.5,1,2,5,10,20,40,80






3. Others

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

	
	



4. Possible proposals summary
4.1. For both UL transmission with UL grant and without UL grant 
Proposal 1:
· 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;
· Opt.1: When the DCI format/size A schedules the PUSCH transmission, the UE uses the UL waveform configured by the UE-specific RRC signaling; when the DCI format/size B schedules the PUSCH transmission, the UE uses the UL waveform configured by RMSI for the PUSCH transmission.
· Opt.2: When the DCI in the search space A schedules the PUSCH transmission, the UE uses the UL waveform configured by the UE-specific RRC signaling; when the DCI in the search space B schedules the PUSCH transmission, the UE uses the UL waveform configured by RMSI for the PUSCH transmission.
· Note: DCI format/size B in the above is intended to be “fallback DCI”.
· Note: Search space B in the above is intended to be a search space for “fallback DCI”.
· 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 wavevform configured by RMSI for the PUSCH transmission.
· FFS: whether the above condision is based on DCI format/size or on search space.
· For Type 2 UL transmission without 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;
· Opt.1: When the DCI format/size A activates the UL transmission without grant, the UE uses the UL waveform configured by the UE-specific RRC signaling; when the DCI format/size B activates the UL transmission without grant, the UE uses the UL waveform configured by RMSI for the PUSCH transmission.
· Opt.2: When the DCI in the search space A activates the UL transmission without grant, the UE uses the UL waveform configured by the UE-specific RRC signaling; when the DCI in the search space B activates the UL transmission without grant, the UE uses the UL waveform configured by RMSI for the PUSCH transmission.
· Note: DCI format/size B in the above is intended to be “fallback DCI”.
· Note: Search space B in the above is intended to be a search space for “fallback DCI”.
· 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 wavevform configured by RMSI for the PUSCH transmission.
· FFS: whether the above condision is based on DCI format/size or on search space.
Proposal 2:
· For Type 1 UL transmission without 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.
· Note: even if the UE is configured with Type 1 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.

Proposal 3:
· For UL/DL transmission with grant,
· The UL grant/DL assignment scheduling the PUSCH/PDSCH provides an index pointing to a semi-statically configured table of starting/ending symbols in the slot.
· The UL grant/DL assignment scheduling the PUSCH/PDSCH provides the slot where the PUSCH/PDSCH transmission applies to.
· FFS: whether it is separate field from that indicates the starting/ending symbols in the slot, or is joint field.
· The possible values for the above should be discussed as part of AI 7.3.3.1.
· The exact number of bits for the abive field(s) should be discussed as part of AI 7.3.1.4.
· For Type 2 UL transmission without grant,
· The L1 activation signalling provides an index pointing to a semi-statically configured table of starting/ending symbols in the slot.
· The L1 activation signalling provides the slot where the PUSCH transmission applies to.
· FFS: separate field from the starting/ending symbols in the slot, or joint field
· UE-specific RRC signaling provides the periodicity i.e., UL-TWG-periodicity of the resource for UL transmission without grant.
Proposal 4:
· For Type 1 UL transmission without grant,
· UE-sepecific RRC signaling provides starting/ending symbols in the slot.
· UE-sepecific RRC signaling provides the slot i.e., UL-TWG-offset where the PUSCH transmission applies to.
· UE-specific RRC signaling provides the periodicity i.e., UL-TWG-periodicity of the resource for UL transmission without grant.

Proposal 5:
· For multi-slot case where a TB spans multiple slots by repetition, following is supported:
· For UL/DL transmission with grant,
· DL assignment/UL grant indicates the starting symbol and ending symbol of a slot, and the starting slot and ending slot where it is applied to (i.e., Opt.2)
· The starting symbol and ending symbol are applied to all the aggregated slots
· For Type 2 UL transmission without grant,
· L1 activation signalling indicates the starting symbol and ending symbol of a slot, and the starting slot and ending slot where it is applied to (i.e., based on Opt.2)
· The starting symbol and ending symbol are applied to all the aggregated slots
· For Type 1 UL transmission without grant,
· UE-specific RRC signaling configures the starting symbol and ending symbol of a slot, and the starting slot and ending slot where it is applied to (i.e., based on Opt.2)
Proposal 6:
· For PUSCH, intra-slot FH is supported also for CP-OFDM waveform.
· For UL transmission with grant and Type 2 UL transmission without grant, intra-slot FH hopping can be enabled/disabled by UL grant.
· For Type 1 UL transmission without grant, intra-slot FH hopping can be enabled/disabled by UE-specific RRC signalling.
Proposal 7:
· For PUSCH, following are supported and configured by cell-specific RRC signalling:
· Inter-slot FH without intra-slot FH.
· Inter-slot FH + intra-slot FH.
Proposal 8:
· For PUSCH intra-slot FH,
· Hopping boundary should be able to be aligned with the hopping boundary of PUCCH in the same carrier.
· Hopping bandwidth/pattern should be able to be independently determined from UL BWP configruation.
· Hopping bandwidth/pattern should be able to be dynamically determined according to the UL grant for UL transmission with grant and Type 2 UL transmission without grant.
· Hopping bandwidth/pattern should be able to be configured by UE-specific RRC signaling for Type 1 UL transmission without grant.

Proposal 9:
· For UL transmission with and without grant, at least following are supported:
· UL grant can be used to inform “ACK” for the PUSCH.
· FFS  such “ACK” is informed by UL grant scheduling a new data or informed by UL grant without scheduling any data or both
· If a UE does not receive UL grant scheduling the re-transmission of the UL data for a certain time duration, the UE can consider the PUSCH transmission was successful.
4.2. For UL transmission with UL grant 
Proposal 10:
· For the collision between single SR and other UCI, the handling is determined as part of AI 7.3.2.3.
· In case of overlapping occasions between multiple SRs and the other UCI, multiplexing the positive SR with the other UCI is the same as that for the case of single SR collide with the other UCI. 
4.3. For UL transmission without UL grant 
[bookmark: _GoBack]Proposal 11:
· Dedicated RNTI is configured by UE-specific RRC signaling for Type 1 and Type 2 UL transmission without grant.
Proposal 12:
· The number of HARQ processes for UL transmission without UL grant is explicitly configured by RRC; each configuration can have multiple HARQ processes.
Proposal 13:
· For UL transmission without UL grant, HARQ ID for the UL data transmission is at least determined by the time-domain resource where the UL data transmission is carried out.
· FFS: other factors such as frequency-doain resource, DMRS, and/or repetition K.
Proposal 14:
· Support following:
· For a UE configured with K repetitions for a TB transmission without UL grant, 
· The repetitions follow an RV sequence
· The order of RVs should be discussed in the channel coding session
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