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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; 
· 7.3.1.3 Remaining details on group-common PDCCH for collision handling;
· 7.3.1.4 DCI contents and formats  L1 signalling for activation/deactivation of DL SPS/UL transmission without grant and SP-CSI report on PUSCH
In the following, the discussions are organized with the priority of the issues having RRC impacts first. 
2. LS handling 
R2-1711871  LS to RAN1 on SPS and Grant-free
	RAN2 has agreed to support DL SPS-like operation for Release 15 NR, and from RAN2 point of view, it is possible to support DL SPS-like operation in NR similar to LTE DL SPS. RAN2 would like to kindly ask RAN1 on the feasibility to support DL SPS-like operation for NR. Further, RAN2 asks following questions to RAN1 in relation to DL SPS-like operation:
· Whether DL SPS resource is allocated per slot, per mini-slot or per subframe?
Also, RAN2 asks following questions to RAN1 in relation to Grant-free Type 1 operations:
· RAN1 to confirm whether “Multiple resource configurations for UL tx without UL grant can be configured to a UE” is applicable for single serving cell? Note that RAN2 has agreed to support single SPS configuration per cell.




R1-1720233	[Draft] Reply LS on SPS and Grant-free	Samsung

	Q1: RAN2 would like to kindly ask RAN1 on the feasibility to support DL SPS-like operation for NR. From RAN2 point of view, it is possible to support DL SPS-like operation in NR similar to LTE DL SPS.
A1: RAN1 also expects that there are no significant differences on DL SPS operation between NR and LTE. Therefore, it is feasible to support DL SPS-like operation for NR.

Q2: Whether DL SPS resource is allocated per slot, per mini-slot or per subframe?
A2: In RAN1#90bis, the periodicity of resources for UL transmission without UL grant was agreed. It is RAN1 understanding that the same periodicity of resources for UL transmission without UL grant can also be applied to DL SPS.

Q3: RAN1 to confirm whether “Multiple resource configurations for UL tx without UL grant can be configured to a UE” is applicable for single serving cell? Note that RAN2 has agreed to support single SPS configuration per cell.
A3: RAN1 also considers that a single resource configuration for UL transmission without UL grant can be configured per serving cell.




R1-1720548	[Draft] LS response to RAN2 on SPS and Grant free	InterDigital, Inc.

	Q1: RAN2 would like to kindly ask RAN1 on the feasibility to support DL SPS like operation for NR: 
Form RAN1 perspective, it is feasible to support DL SPS operation in NR as the proposed DL SPS scheme has no significant differences when compared to LTE DL SPS scheme.

Q2: Whether DL SPS resource is allocated per slot, per mini-slot or per subframe?
RAN1’s understanding is that DL SPS resource can be allocated per slot, per mini-slot, or per subframe.  For UL SPS, the set of SPS scheduling intervals (i.e. UL-TWG-peridiocity) supported varies per subcarrier spacing and can be in units of symbols or units of ms.  For DL SPS, the set of possible values should be the same as UL-TWG-periodicity.

Q3: RAN1 to confirm whether “Multiple resource configurations for UL tx without UL grant can be configured to a UE” is applicable for single serving cell? Note that RAN2 has agreed to support single SPS configuration per cell.
In line with RAN2 agreement, in RAN1 there is a consensus that, for Type 2 UL Tx without grant, multiple resource configurations per serving cell are not supported. For Type 1 grant free, RAN1 is still discussing whether multiple configuration per cell is supported or not.



For Q1 and Q2, consense can be made that it is feasible to support DL SPS-like operation for NR, and that the same periodicity of resources for UL transmission without UL grant can be applied to DL SPS.
The controversial issue is Q3, and we can further discuss as below.

Proposal 0:
· Send an LS to RAN2 to inform following, by Tuesday at the latest:
· 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 the periodicity of DL SPS resource is same as that of UL transmission without UL grant (namely UL-TWG-periodicity).
· Answer to Q3: TBD between following, but if no consensus is made until Tuesday, option 1 is automatically adopted.
· Option 1: RAN1 has not reached consensus on whether to support multiple resource configurations for UL transmission without UL grant for single serving cell. Note that the interaction between resource conguration for UL transmission without UL grant and BWP configuration is under discussion.
· Option 2: RAN1 agreed to support multiple resource configurations for UL transmission without UL grant for single serving cell. Detailed agreements and necessary RRC parameters are listed below.
…

3. Issues related to RRC parameters
3.1. Resource allocation in time domain 
Following agreements made in the RAN1 #90bis meeting in AI 7.3.3.1 for DL/UL resource allocation:
	[bookmark: OLE_LINK7][bookmark: OLE_LINK10]Agreements:
· For both slot and mini-slot, the scheduling DCI can provide an index into a UE-specific table giving the OFDM symbols used for the PDSCH (or PUSCH) transmission
· starting OFDM symbol and length in OFDM symbols of the allocation
· FFS: one or more tables
· FFS: including the slots used in case of multi-slot/multi-mini-slot scheduling or slot index for cross-slot scheduling
· FFS: May need to revisit if SFI support non-contiguous allocations
· At least for RMSI scheduling
· At least one table entry needs to be fixed in the spec



It is preferred to have unified mechanism for both transmission with grant and without grant regarding the resource allocation for single slot/single mini-slot and multiple-slot/multiple-mini-slot scheduling. Although it is clear that the resource allocation will be discussed in resource allocation session, following issues are listed just for your references. 
For the case of single repetition (i.e., K=1 or the case where K is not configured), 
· What is the possible values of starting OFDM symbol and length in OFDM symbols?
· For slot-based scheduling,
· Should the “starting OFDM symbol” be limited to certain values or can take any values?
· Should the “length in OFDM symbols” be limited to e.g., 10~14, or can take any value?
· For mini-slot-based scheduling,
· Should the “starting OFDM symbol” be limited to certain values or can take any values?
· Should the “length in OFDM symbols” be limited to 2/4/7, or can take any value, e.g., 1-symbol duration?
· For slot-based scheduling and non-slot-based scheduling, should the table be different or common?

Any comments?
	Company
	View

	OPPO
	For both slot-based scheduling and mini-slot-based scheduling,both “Starting OFDM symbol”and “length in OFDM symbols”should be limited to certain values.
Due to symbol number for slot-based scheduling is flexible, we could not see any difference between slot-based scheduling and mini-slot scheduling. Therefore, the same table are used for slot-based scheduling and mini-slot-based scheduling.



For the case of multiple repetitions (i.e., K>1), how to inform the value of K, and what value of K is available are not clear yet. Inline with above agreements, it is proposed that the the definition of the “periodicity” of the resource for UL transmission without UL grant is the periodcity of a transmission bundle of K repetitions where K>=1, that is option 1 in the figure 1. 
[image: ]
Figure 1: definition of periodicity for UL Tx without grant resource
In addition, following issues need to be addressed: 
· Repetition number K for UL transmission with and without grant is down-selected from the following:
· Option 1: configured by RRC signalling
· Option 2: Jointly coded in the Table
· The possible value(s) of the Repetition number K, e.g., {1, 2, 4, 8}?
· The K repetition is consecutive or non-consecutive slot/mini-slot in time domain?
· Whether to support at most one repetition of the TB per slot in the case of repetitions using mini-slots?
· The number of symbols in a slot/mini-slot used for one repetition is not always same or is always same between slots/mini-slots?

Proposal 1:
· Multi-slot scheduling over K slots is realized by K repetitions of a PUSCH on one slot.
· The possible values of K are four values and are {[1], [2], [4], [8]}.
· Exact values are to be confirmed in RAN1#91.
· Multi-mini-slot scheduling over K mini-slots is realized by K repetitions of a PUSCH on one mini-slot.
· The possible values of K are four values and are {[1], [2], [7], Reserved}.
· Exact values are to be confirmed in RAN1#91.
· For UL transmission with UL grant, and for Type 2 UL transmission without UL grant,
· DCI provides an index of the UE-specific table, where each entry of the table includes the value of K.
· For UL transmission without UL grant, no new periodicity is introduced other than the table agreed in RAN1#90bis.
Any comments?
	Company
	View

	OPPO
	The possible values of K are the same for slot and mini-slot scheduling. The possible values are {[1] [2] [4] [8]}。
K  can be indicated by DCI, which provides an index of the UE-specific table.
The K repetition can be non-consecutive slot/mini-slot in time domain. On the one hand, non-consecutive transmission is neccessary to avoid retransmission occurs in slot boundary. On the other hand, non-consecutive transmission combined with early termination can reduce redundant retransmission.
We support more than one repetition of the TB per slot in the case of repetitions using mini-slots. Due to if repetition number per slot is restricted, transmission delay will increase,which is adverse to delay-sensitive traffic.
The number of symbols in a slot/mini-slot used for one repetition is not always same between slots/mini-slots. On the one hand, subframe format changes dynamically. On the other hand, to achieve high spectrum efficiency, fewer symbols (higher MCS) can be used in first transmission, and more symbols (lower MCS) can be used in the following retransmission.



3.2. Frequency hopping for PUSCH transmission 
Following agreements made in the RAN1 #90bis meeting related to frequency hopping:
	Agreements:
· Support PUSCH frequency-hopping for DFT-s-OFDM and CP-OFDM waveform with RA Type 1. 
· At least support intra-slot FH for Msg.3.   
· FFS: details including hopping pattern/configurations, signaling designs, etc.
· FFS: whether applicable to all PUSCH durations within a slot 
· FFS: whether to support repetition of Msg.3
· Support UE-specific RRC configuration of the following: 
· Mode 1: intra-slot FH only 
· FFS whether applicable to all PUSCH durations within a slot
· Note: Mode 1 is applicable to single slot and repetition case
· Mode 2: inter-slot only 
· Note:  Mode 2 is applicable to repetition case
· FH across mini-slots for repetitions 
· FFS: whether it can be enabled by which mode and details, including alignment with slot boundary, pattern etc. Target to have a common FH design between slot and mini-slot.
· FFS: details including the number of configurations, hopping pattern/configurations, signaling designs, etc.
· Support RAR/UL grant indication for PUSCH frequency-hopping
· FFS: details including how to indicate enable/disable and pattern/mode of FH.



Following issues and options are summarized to support the frequency hopping.
· Frequency hopping bandwidth/offset in frequency domain for PUSCH transmission except for Msg.3
· For both intra-slot FH and inter-slot FH
· Option.1: hopping offset(s) is/are explicitly configured by cell-specific signaling
· 1-1: Based on LTE Type 2 PUSCH Hopping (i.e., sub-band based hopping according to cell-specific hopping/mirroring patterns)
· 1-2: Based on LTE eMTC Narrowband Hopping 
· [bookmark: OLE_LINK37]Option 2: hopping offset(s) is/are explicitly configured by UE-specific RRC signaling
· How many values are configurable and what are the configurable values 
· Option 3: hopping offset(s) is/are derived from the BWP configured for the UE
· Example: like LTE Type 1 PUSCH Hopping or based on UE ID

Based on the contribution survey, to avoid resource fragmentation/collision for different UEs having different BWP, option 2 is explicitly supported by Intel, CATT, Vivo, DCM;  option 1 and option 3 are supported by NEC and Fujitsu. Therefore, following is proposed:
Proposal 2:
· For PUSCH transmission with UL grant and Type 2 UL transmission without UL grant, frequency hopping offset(s) in frequency domain is/are explicitly configured by UE-specific RRC signaling
· FFS the number of configurable offset(s) and the values for the offset(s) 
· For Type 1 UL transmission without UL grant, a frequency hopping offset is explicitly configured by UE-specific RRC signaling
Any comments? Especially the FFS point which has RRC parameter impacts.
	Company
	View

	OPPO
	Agree



· Frequency hopping bandwidth/offset in frequency domain for Msg. 3 PUSCH transmission 
The main issue for Msg3 is that all related RRC configuration parameters are either default values or signalled in RMSI. To reduce the RMSI overhead, following is proposed:
Proposal 3: 
· The hopping offset(s) for Msg3 is/are based on [1/X] the initial UL BWP.
· FFS X in relation with the initial UL BWP.
Any comments?
	Company
	View

	OPPO
	The initial BWP is confined within the UE minimum bandwidth for the given frequency band , So we could assume that initial BWP is small. we prefer X=1.



· Signalling to enable/disable frequency hopping for PUSCH with UL grant and Type 2 UL transmission without UL grant
· Option 1: A single bit in the DCI enables or disables the frequency hopping for PUSCH.  
· Option 2: Jointly coded with other field e.g. an index of a frequency hopping offset.
· Others? 
Companies are encoranged to provide your views.
	Company
	View

	OPPO
	Option2



· Signalling to enable/disable frequency hopping for Type 1 UL transmission without UL grant
· Option 1: Explicitly enabled/disabled by UE-specific RRC signaling 
· Option 2: Implicitly derived from other parameters e.g. the value of frequency hopping offset is 0.
· Others? 
Companies are encoranged to provide your views.
	Company
	View

	OPPO
	Option2



· Signalling to enable/disable frequency hopping for Msg. 3 transmission
· Option 1: A single bit in the RAR enables or disables the frequency hopping for PUSCH.  
· Option 2: Jointly coded with other field e.g. an index of a frequency hopping offset.
· Option 3: no need of such signaling, for Msg.3, FH is always enabled.
Companies are encoranged to provide your views.
	Company
	View

	
	



· Frequency hopping boundary in time domain for PUSCH transmission except for Msg.3
In the RAN1 #90bis meeting, following agreements were made for frequency hopping for long-PUCCH:
	Agreements:
· If frequency hopping is enabled for long PUCCH for UCI of up to 2 bits and more than 2 bits, hopping boundary is determined by long PUCCH duration/start symbol of long PUCCH
· No RRC configuration is involved in determining the hopping boundary
Agreements:
· For long PUCCH over multiple slots, inter-slot hopping is supported by configuration
· FFS details
· For long PUCCH over multiple slots, the intra-slot hopping and inter-slot hopping are not enabled at the same time for a UE


 
Similarly, following proposals can be made for PUSCH frequency hopping:
Proposal 4:
· For PUSCH with intra-slot FH, the frequency hopping boundary should be the same as frequency hopping boundary for a given long PUCCH with the same starting position/duration.
· No RRC configuration is involved in determining the hopping boundary
Companies are encoranged to provide your views.
	Company
	View

	OPPO
	Agree



Proposal 5:
· For PUSCH 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.
Companies are encoranged to provide your views.
	Company
	View

	OPPO
	Agree



· For PUSCH over multiple slots, two modes that intra-slot frequency hopping and inter-slot frequency hopping are available, the signalling used to indicate the hopping mode is 
· Option 1: UE-specific RRC signalling
· Option 2: L1 signalling 
· 2-1: 1-bit separated field 
· 2-2: joint coded with other field e.g. time domain resource allocation field 
Companies are encoranged to provide your views.
	Company
	View

	OPPO
	Option1



· For multiple-slot PUSCH transmission with inter-slot frequency hopping, hopping boundary can be
· Option 1: every slot
· Option 2: every M slot
· FFS determination of the M 
· E.g.: M is configured by RRC or M=floor (K/2), where K is the number of aggregated slots and K>1
[image: ]
Figure 2 illustrantion on FH boundary for multiple-slot PUSCH
Companies are encoranged to provide your views especially considering the RRC parameter impacts.
	Company
	View

	OPPO
	We prefer to Option2 and M is configured by RRC.



· Frequency hopping boundary in time domain for Msg.3 transmission
There is one FFS point for Msg.3 that whether to support repetition of Msg. 3. Considering the limited time and initial access session haven’t discussed about Msg.3 repetition, following is proposed:
Proposal 6:
· Repetition for Msg.3 is not supported in Rel.15.
Any comments?
	Company
	View

	
	



· Frequency hopping across multiple mini-slots for repetitions 
Target to have a common frequency hopping design between slot and mini-slot, following can be proposed:
Proposal 7:
· 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, it is realted to 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

	
	



3.3. Multiple resource configurations for UL transmission without UL grant 
Based on the email discussion of [90b-NR-34], companies’ preference for each issue is listed for reference.
· For a given carrier/BWP, whether to support both Type 1 and Type 2 UL Tx without UL grant configurations from UE perspective?
· Yes: HW, InterDigital, Sharp, CATT, MTK, Fraunhofer IIS, Convida Wireless, LGE [8]
· No: DCM, Ericsson, SS, NEC, ZTE, Intel, Nokia, NICT, Panasonic, Fujitsu, Sony, Vivo, OPPO, Qualcomm [14]

· For a given carrier/BWP, whether to support multiple Type 1 UL Tx without UL grant configurations from UE perspective?
· Yes: HW, MTK, NEC, Intel, ZTE, InterDigital, Sharp, Sony, Vivo, OPPO, Fraunhofer IIS, Convida Wireless, LGE [13]
· No: DCM, Ericsson, SS, Nokia, NICT, Panasonic, Fujitsu, CATT, Qualcomm [9]

Ragerding the interaction between the resource configuration for UL transmission without grant and BWP, it is noted that RAN2 discussed it in Email discussion [99bis-43] and listed as open issue that will be addressed in RAN2#100. RAN1 can wait RAN2 decision to avoid duplicated discussions.
	Open issue 5. For SPS, RAN2 needs to discuss how to configure SPS resource between two options below:
· Option 1. One SPS configuration per cell includes multiple SPS resource information for each BWP. There could be a BWP which is not allocated with SPS resource.
· Option 2A. One SPS configuration per cell includes only one SPS resource information for a single BWP within the cell. Upon BWP switching, the existing SPS resource information is not applied to the new active BWP.



Without considering the interaction with the BWP configuration, companies who support both Type 1 and Type 2 UL Tx without UL grant configurations and support multiple Type 1 UL Tx without UL grant configurations on one carrier/BWP from UE perspective are mainly motivated by simultaneously supporting services with different latency and reliability one one CC/BWP, while even with one resource configuration, simultaneously supporting different traffic type can still be realized by using LCP mechanism. For example, to realize simultaneous operation of VoIP and URLLC, shorter periodicity of the resource is configured for UL transmission without UL grant. VoIP can use this resource with shorter periodicity when there is no URLLC traffic, and once URLLC traffic comes, the URLLC traffic takes place in this resource with high priority. As such, single configuration can support simultaneous operation of VoIP and URLLC. 
Given the diverged views while very tight time-line of finalization, following is the proposed conclusion:
Conclusion:
· There is no consensus on supporting both Type 1 and Type 2 UL Tx without UL grant configurations on a carrier/BWP from the UE perspective.
· There is no consensus on supporting multiple Type 1 UL Tx without UL grant configurations on a carrier/BWP from the UE perspective.

Any comments?
	Company
	View

	OPPO
	For a given carrier/BWP, Do not support both Type 1 and Type 2 UL Tx without UL grant configurations from UE perspective.
For a given carrier/BWP, Support multiple Type 1 UL Tx without UL grant configurations from UE perspective.



3.4. Issues for SP-CSI report on PUSCH
Through Email discussion [90b-NR-16], agreements were made below:

	Agreements:
· For SP-CSI reporting on PUSCH, detailed scheme(s) are to be decided by UL scheduling section in RAN1 91 including which RNTI to use 
· Strive to align SP-CSI transmission mechanism as much as possible with UL data transmission mechanism



Following issues and possible options are listed below, and companies are encouranged to provide your views.

· RNTI used for SP-CSI report activation and deactivation
· Option 1: C-RNTI
· Option 2: UL transmission without grant RNTI 
· Option 3: SP-CSI RNTI which is configured by UE-specific RRC signaling

	Company
	View

	OPPO
	Option2



· Support following parameters configured by UE-specific RRC signaling for SP-CSI report on PUSCH 
· Periodicity of a resource
· Power control related parameters
· Others? 
	Company
	View

	OPPO
	Agree with listed parameters



· Support following parameters indicated by activation signaling for SP-CSI report on PUSCH
· Time domain resource allocation 
· Frequency domain resource allocation 
· UE-specific DMRS configuration
· An MCS/TBS value
· Others?
	Company
	View

	OPPO
	Agree with listed parameters



· 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

	OPPO
	Option1



· 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

	OPPO
	Agree



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

	OPPO
	Agree



· Others? 
	Company
	View

	
	



4. Others
4.1. Repetition aspects for UL transmission without UL grant
· As shown in Figure 3, for a transmission bundle including K repetitions, where K>=1, the transmission parameters e.g. transmission order like k=0 initial Tx, k=1 first repetition,… or RV sequence {0,2,3,1}if it is configured for repetitions are
· Option 1: tied with the real transmission order 
· Option 2: tied with the resources
[image: ]
Figure 3: repetition order determination

Please provide your reasons for your selection.
	Company
	View

	OPPO
	We prefer to Option1. Though Option 1 needs detection of RV/transmission number, option 1 ensures that data is decodeable. Option 2 may increase transmission times due to single transmission maybe not self-decodeable, even leads the whole transmission undecodable when repetition number is limited.



· If above Option 1 that the transmission parameters e.g. transmission order and RV sequence etc. are tied with real transmission order is supported, how gNB identifies the transmission order if some resources for repetition is not available and whether additional RRC parameters are needed for such identification?
	Company
	View

	OPPO
	In case that first transmission occasion is fixed, the transmission order can be identified by slot/mini-slot index. In case that first transmission occasion is flexible, the transmission order can  be identified by frequence resource and/or DMRS resource.



4.2. HARQ operation
4.2.1. HARQ ID derivation
Following agreements made for HARQ ID derivation:
	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.



Companies are encouraged to provide the detailed equation for the HARQ ID derivation. 
	Company
	View

	OPPO
	Try to reuse LTE-SPS HARQ ID derivation. To keep the same HARQ ID for repetition of one TB, offset of SPS resource should be included[10].

To separate HARQ ID from multiple resource configurations for UL transmission without grant, HARQ offset should be configured per UL transmission without grant resource .

HARQ ID



4.2.2. HARQ feedback
[bookmark: OLE_LINK36]Based on the email discussion of [90b-NR-34], following option 1 and option 2 were made and companies’ preference was also listed for reference. In addition, based on the contribution survey, additional option 3 was proposed by ZTE to make it configurable to cater for different cases: case 1 that gNB detected the UE but failed to decode its data; and case 2 that gNB failed to detect the UE activation.
· HARQ feedback for UL transmission, down-selection following three options:
· Option 1: explicit HARQ-ACK indication is supported during or after K repetitions (K>=1).
· FFS explicit HARQ-ACK is transmitted by UE specific DCI or group common DCI or both.
· Option 2: explicit HARQ-ACK indication is not supported during or after K repetitions (K>=1).
· Option 3: Whether or not to feedback explicit HARQ-ACK indication during or after K repetitions can be configurable by UE-specific RRC signalling.

· Option 1 is supported by DCM, HW, SS, NEC, Nokia, InterDigital, Panasonic, Fujitsu, Sony, MTK, OPPO, QC, Convida Wireless, Sequans [14]
· Option 2 is supported by Ericsson, LGE, Intel, Sharp, CATT, Vivo [6]
· Option 3 is supported by ZTE
Majority view is to support option 1. Beisdes, it is noted that if group common DCI is used for explicit HARQ feedback, additional RRC signaling is needed, for example, the group common HARQ-RNTI and the mapping between the bit-field position and the specific UE. Considering the deadline for RRC parameters, following is proposed: 

Proposal 8:
· For UL transmission with and without grant, explicit HARQ-ACK indication is supported during or after K repetitions (K>=1).
· UL grant can be used to inform “ACK” for the transport block delivered by 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.
· No new RRC parameter is needed for this function.

Any comments?
	Company
	View

	OPPO
	“ACK” can be informed by UL grant scheduling a new data and UL grant without scheduling any data.



· If explicit HARQ feedback is supported, please share your views/reasons on whether to introduce the Timer T that is different from the UL retransmission Timer to wait for any HARQ feedback after an UL transmission on a HARQ process?
· Option 1: No.
· Option 2: Yes. 
	Company
	View

	
	



We discussed on whether ACK or NACK should be assumed if the UE does not receives UL grant for retransmission and/or HARQ feedback after the K repetitions. Companies who support NACK have concern on gNB may fail to detect the UE activation, while on the other hand, UE may also fail to detect the UL grant and/or HARQ feedback. Companies who support ACK follow the same way as in LTE since no severe impacts to the system performace. Therefore, following is proposed:　
Proposal 9:
· If a UE does not receive UL grant and/or HARQ feedback for a certain time after the K repetitions, UE assumes ACK.
Any comments?
	Company
	View

	OPPO
	Disagree. If a UE does not receive UL grant and/or HARQ feedback for a certain time after the K repetition, UE assumes NACK. Assumption of NACK can ensure that eNB has detected UE correctly when UE receives “ACK” feedback and it is benefit for reliable transmission and reduction of redundant retransmission in case of early termination.



4.2.3. Collision handling 
· 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 
· 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.

Any comments?
	Company
	View

	OPPO
	Priority order1: Reuse LTE mechanism, UL transmission with UL grant> UL transmission without UL grant.
Priority order2: Dynamic SFI assignment > UL transmission with/without UL grant >semi-static SFI. 
If collsion happens, Drop/skip the transmission. We think eNB can handle these collision smartly and configuration is reasonable and efficient. So it is OK that UE  follows configuration and scheldule from eNB. There is no neccessarity to postpone transmission.



4.3. L1 signalling details
Since the DCI contents have not been fixed yet and there is no RRC impacts for detailed L1 signalling design. Discussion can be held later. While following issues are identified and listed below. 
· Which DCI can be used as activation/deactivation signalling considering that the SCell can also be configured with DL SPS/UL transmission without UL grant and SP-CSI reporting on PUSCH?
· Option 1: fallback DCI
· Option 2: non-fallback DCI
· Option 3: both 
· Special fields in DL DCI for indicating DL SPS activation/deactivation are used for DL SPS activation/release PDCCH validation
· LTE can be the starting point
· NDI
· HARQ process number
· Modulation and coding scheme/TBS
· Redundancy version
· Resource block assignment
· Special fields in UL grant for indicating Type 2 UL transmission without grant or SP-CSI report on PUSCH activation/deactivation are used for Type 2 UL transmission without grant or SP-CSI report on PUSCH activation/deactivation PDCCH validation
· LTE can be the starting point
· NDI
· TPC command for scheduled PUSCH
· HARQ process number
· Modulation and coding scheme/TBS
· Redundancy version
· Resource block assignment
· CSI request field
Any comments?
	Company
	View

	OPPO
	Both fallback and non-fallback DCI can be used as activation/deactivation signalling.
LTE can be the starting point for special field design.



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

	
	



5. Possible proposals summary
Proposal 0:
· Send an LS to RAN2 to inform following, by Tuesday at the latest:
· 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 the periodicity of DL SPS resource is same as that of UL transmission without UL grant (namely UL-TWG-periodicity).
· Answer to Q3: TBD between following, but if no consensus is made until Tuesday, option 1 is automatically adopted.
· Option 1: RAN1 has not reached consensus on whether to support multiple resource configurations for UL transmission without UL grant for single serving cell. Note that the interaction between resource conguration for UL transmission without UL grant and BWP configuration is under discussion.
· Option 2: RAN1 agreed to support multiple resource configurations for UL transmission without UL grant for single serving cell. Detailed agreements and necessary RRC parameters are listed below.
…
Proposal 1:
· Multi-slot scheduling over K slots is realized by K repetitions of a PUSCH on one slot.
· The possible values of K are four values and are {[1], [2], [4], [8]}.
· Exact values are to be confirmed in RAN1#91.
· Multi-mini-slot scheduling over K mini-slots is realized by K repetitions of a PUSCH on one mini-slot.
· The possible values of K are four values and are {[1], [2], [7], Reserved}.
· Exact values are to be confirmed in RAN1#91.
· For UL transmission with UL grant, and for Type 2 UL transmission without UL grant,
· DCI provides an index of the UE-specific table, where each entry of the table includes the value of K.
· For UL transmission without UL grant, no new periodicity is introduced other than the table agreed in RAN1#90bis.

Proposal 2:
· For PUSCH transmission with UL grant and Type 2 UL transmission without UL grant, frequency hopping offset(s) in frequency domain is/are explicitly configured by UE-specific RRC signaling
· FFS the number of configurable offset(s) and the values for the offset(s) 
· For Type 1 UL transmission without UL grant, a frequency hopping offset is explicitly configured by UE-specific RRC signaling

Proposal 3: 
· The hopping offset(s) for Msg3 is/are based on [1/X] the initial UL BWP.
· FFS X in relation with the initial UL BWP.

Proposal 4:
· For PUSCH with intra-slot FH, the frequency hopping boundary should be the same as frequency hopping boundary for a given long PUCCH with the same starting position/duration.
· No RRC configuration is involved in determining the hopping boundary

Proposal 5:
· For PUSCH 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.

Proposal 6:
· Repetition for Msg.3 is not supported in Rel.15.

Proposal 7:
· Frequency hopping offset(s)/signalling for mini-slot-based PUSCH can be based on frequency hopping offset(s) for slot-based-PUSCH

Proposal 8:
· For UL transmission with and without grant, explicit HARQ-ACK indication is supported during or after K repetitions (K>=1).
· UL grant can be used to inform “ACK” for the transport block delivered by 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.
· No new RRC parameter is needed for this function.

Proposal 9:
· If a UE does not receive UL grant and/or HARQ feedback for a certain time after the K repetitions, UE assumes ACK.

Conclusion:
· There is no consensus on supporting both Type 1 and Type 2 UL Tx without UL grant configurations on a carrier/BWP from the UE perspective.
· There is no consensus on supporting multiple Type 1 UL Tx without UL grant configurations on a carrier/BWP from the UE perspective.

6. References
[1]. R1-1719411	UL data transmission procedure without UL grant	Huawei, HiSilicon
[2]. R1-1719515	Underlay SR: a complementary solution to overcome the limitations of periodic PUCCH-SR			Idaho National Laboratory
[3]. R1-1719516	Remaining details of UL transmission without grant	ZTE, Sanechips
[4]. R1-1719586	On UL data transmission without grant design and configuration	MediaTek Inc.
[5]. R1-1719618	Discussion on UL data transmission without grant	Fujitsu
[6]. R1-1719684	Resource Configuration Signaling in Uplink Transmission Without Grant	ITRI
[7]. R1-1719702	Remaining details on HARQ process in UL transmission without grant	Spreadtrum Communications
[8]. R1-1719796	On UL data transmission procedure	vivo
[9]. R1-1719932	Remaining issues on UL data transmission procedure	LG Electronics
[10]. R1-1720004	On UL data transmission without UL grant	Guangdong OPPO Mobile Telecom
[11]. R1-1720097	Remaining details of UL data transmission procedures in NR	Intel Corporation
[12]. R1-1720205	Further details of UL transmission procedures	CATT
[13]. R1-1720342	Procedures for UL Transmissions	Samsung
[14]. R1-1720382	Remaining issues on UL transmission without grant	NEC
[15]. R1-1720462	Discussion on the RV sequence within the repetition for UL transmission without UL grant			Sony
[16]. R1-1720481	On remaining issues for UL transmission without grant	Nokia, Nokia Shanghai Bell
[17]. R1-1720500	UL data transmission procedure	Panasonic
[18]. R1-1720566	Procedure for Reliable UL Transmission in URLLC	III
[19]. R1-1720580	Remaining issues on UL transmission without grant	China Telecommunications
[20]. R1-1720618	Transmission Repetition and Slot Aggregation	Sharp, APT
[21]. R1-1720640	Remaining details of UL transmission without grant 	InterDigital, Inc.
[22]. R1-1720690	UL data transmission procedures	Qualcomm Incorporated
[23]. R1-1720824	UL data transmission procedure	NTT DOCOMO, INC.
[24]. R1-1720900	Frequency hopping schemes for NR UL PUSCH	NEC
[25]. R1-1720906	Remaining details of the UL transmission without grant	Sequans Communications
[26]. R1-1720989	Supporting of UL Grant-Free and SPS Configured Access 	Fraunhofer IIS
[27]. R1-1720991	Time and Frequency Domain Resource Allocation with K Repetition	Fraunhofer IIS
[28]. R1-1721015	On UL Data Trandmission Procedures	Ericsson

7. Appendix
[bookmark: OLE_LINK131][bookmark: OLE_LINK132]So far, the following agreements on UL transmission without UL grant 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
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
	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}



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




- 1/25 -
image1.png
Example: Number of repetitions K=4

}N P * ) Time
Option 1

[ |

e P . Time

K*P Option 2




image2.png
> time

Option 1

K=4, M=2

Freq.

1slot

——
—

> time

Option 2




image3.png
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