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1. [bookmark: _GoBack]Introduction
In this contribution, we present our views on UL data transmission procedures, including SR, data transmission with and without grant.
2. Remaining issues for SR
For SR, following agreements achieved in the RAN1 #90 meeting [1]:
	Agreements:
· It is up to RAN2 how many SR configurations the UE can be configured with.
· In case of SR only, the physical layer can only transmit one SR at any given time
· If multiple SR are triggered prioritization of which SR should be transmitted is decided by RAN2
· Multiplexing of SR and HARQ feedback is supported on short-PUCCH
· Multiplexing of SR and HARQ feedback is supported on long-PUCCH
· An SR can be configured with a periodicity of at least equal to X OFDM symbol(s) (at least for short-PUCCH), and with up to the largest periodicity supported in LTE (i.e. 80 ms)
· Working assumptions:
· X=1, which implies short-PUCCH could be located at any OFDM symbol of a slot
· FFS: Supported periodicity values
· FFS: Possible limitations due to other factors
· One configured SR can be associated with either short or long PUCCH



In LTE, the shortest periodicity for SR is 1ms [2] which equals to the length of the PUCCH. In NR, to reduce the latency, short-PUCCH occupying one or two OFDM symbols is introduced. Therefore, the periodicity for SR in NR system can be as short as one OFDM symbol; there is no need to restrict SR periodicity from RRC configuration. We propose to confirm the working assumption that an SR can be configured with a periodicity of at least equal to one OFDM symbol(s) (at least for short-PUCCH), and with up to the largest periodicity supported in LTE (i.e. 80ms).
Proposal 1:
· Confirm the working assumption:
· An SR can be configured with a periodicity of at least equal to X OFDM symbol(s) (at least for short-PUCCH), and with up to the largest periodicity supported in LTE (i.e. 80 ms)
· X=1, which implies short-PUCCH could be located at any OFDM symbol of a slot
It was agreed that multiple SR configurations can be configured for a given UE. Different SR configuration can be tied with specific traffic type/logical channel group(s). When multiple SR are triggered/collides, RAN2 can make the decision on the prioritization of which SR should be transmitted. Other collisions between SR in short/long-PUCCH and HARQ-ACK or CSI (periodic CSI or semi-persistent CSI) in short/long-PUCCH can be discussed together with the UCI multiplexing mechanism. Similar as in LTE, SR should have the highest priority.
In addition, there is also a discussion on multiplexing/collision between SR and PUSCH. Such collision does not exist or such multiplexing is unnecessary as long as the PUSCH transmission contains UE’s buffer status report (BSR).  

3. Resource allocation/configuration for UL data transmission
It is preferred to use a common mechanism for similar/same functions. Type 2 UL transmission without grant is similar as grant based transmission. Although Type 1 UL transmission without grant does not need L1 signaling, the resource/transmission parameters configured by RRC can take the same/similar shape of those parameters indicated by L1 signaling/UL grant. In the following, we will discuss the resource allocation/configuration in frequency-domain and time-domain for UL data transmission with and without grant together, trying to make a common framework.
3.1. Frequency domain 
It was agreed in the RAN1 NR Ad-Hoc#2 meeting that in frequency-domain, for PUSCH with DFT-s-OFDM waveform in NR, contiguous resource allocation scheme based on LTE UL RA Type 0 is adopted in Rel. 15 [3]. For PUSCH with CP-OFDM waveform, both resource allocation based on LTE UL RA type 0 and LTE DL RA type 0 (i.e., bit-map) are supported. The form of frequency-domain resource configured by RRC for Type 1 UL transmission without grant can be the same as that indicated by L1 signalling/UL grant. 
For PUSCH with DFT-s-OFDM waveform, it was agreed that intra-slot frequency-hopping (FH) is supported. At that time, it was considered that for PUSCH with CP-OFDM waveform, non-contiguous resource allocation works well and hence, frequency-hopping is not necessary for PUSCH with CP-OFDM waveform. However, currently it has been identified that intermodulation distortion (IMD) would be a serious problem and hence, in some cases even with CP-OFDM waveform, contiguous resource allocation only may be allowed. Considering the situation, we propose to support intra-slot frequency-hopping also for PUSCH with CP-OFDM waveform. Data mapping order should also be different from frequency-first and time-second.
Proposal 2:
· Intra-slot frequency-hopping is supported also for PUSCH with CP-OFDM waveform.
· Data mapping order is the same as that for intra-slot frequency-hopping PUSCH with DFT-s-OFDM waveform.
In LTE, whether intra-slot FH for PUSCH is performed depends on the resource allocation type and indication from Frequency Hopping (FH) field in UL grant, e.g., when the FH field in DCI format 0 is set to 1 and the uplink resource block assignment is UL RA type 0, PUSCH frequency hopping is performed; Otherwise, FH is not performed. If we take above LTE way as baseline to enable/disable the PUSCH FH, then for Type 1 UL transmission without UL grant, the information on FH is needed and should be configured by RRC.
Proposal 3:
· For Type 1 UL transmission without UL grant, whether to perform intra-slot FH should be configured by RRC. 
· For Type 2 UL transmission without UL grant, whether to perform intra-slot FH should be indicated in L1 signaling.
· For UL transmission with UL grant, whether to perform intra-slot FH should be indicated in UL grant.
3.2. Time domain
Following agreements were made on resource allocation in time domain for slot-based, multi-slot-based and mini-slot-based scheduling [1].
	Agreements:
· NR supports some combinations of following:
· For the purpose of designing time-domain resource allocation scheme from UE perspective, assuming no prior information of DL/UL assignment, scheduling DCI informs the UE of the time-domain information of the scheduled PDSCH or PUSCH
· Following is informed to the UE:
· One-slot case:
· Starting symbol and ending symbol in the slot.
· Which slot it applies to
· Multi-slot case:
· 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
· 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
· [bookmark: OLE_LINK7]Opt.3: Starting symbol, starting slot, and the ending symbol and ending slot
· Non-slot (i.e., mini-slot) case:
· 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
· Scheduling DCI with and without time domain field is supported
· Note: the starting symbol is the earliest symbol of the PDSCH or PUSCH including DMRS symbol in the case of PUSCH in a slot, FFS: PDSCH
· Note: the ending symbol is the latest symbol of the PDSCH or PUSCH in a slot
· FFS: signaling aspects, e.g., implicit, explicit, table, etc.
· FFS: which are valid combinations
· FFS: handling of semi-static UL/DL and SFI assignment



For one-slot scheduling, in case of Type 1 UL transmission without grant, higher layer configures the time-domain resource pattern {data starting symbol, ending symbol} within one slot and the agreed offset indicate to which slot the pattern applies. In case of Type 2 UL transmission without grant and grant-based transmission, higher-layer signaling configures 2n entries of {data starting symbol, ending symbol, starting slot}, and n-bit indication field in the L1 signaling and UL grant can indicate one of them.
3.2.1. Multi-slot scheduling
At the RAN1 AH-NR#3 meeting, following agreements were achieved [2]:
	[bookmark: _Hlk494366653]Agreements:
· For grant-based DL or UL, transmissions where a TB spans multiple slots or mini-slots can be composed of repetitions of the TB
· The repetitions follow an RV sequence 
· FFS how the sequence is defined in specification
· FFS if there is one repetition of the TB per slot in the case of repetitions using mini-slots
· FFS for grant-based DL or UL transmissions, if a TB can span multiple slots without repetitions



For a grant-based DL or UL transmissions where a TB spans K slots with K repetitions with RV sequence, the use-case would be to achieve better coverage and/or reliability and/or latency. There are three options for multi-slot resource allocation in time-domain. Among them, option 1 is the most flexible while large overhead is required in DCI/L1 signaling for grant based transmission and Type 2 UL transmission without UL grant. For Type 1 UL transmission without UL grant, such flexibility disappears since the starting and ending symbol in each aggregated slot is configured by RRC and the semi-static configuration cannot adapt to other dynamic indication/transmission which affects to the slot structure/transmission direction. Option 3 is low signaling overhead, but the starting and ending symbol information is not completed for each aggregated slot. Therefore, option 2 that all the aggregated slots apply the same starting symbol and ending symbol is preferred. 
It is inevitable that within the K slots, available number of symbols for data may not be the same across slots. In order to improve the flexibility for option 2, we propose to make use of other information (e.g., semi-static/dynamic SFI, group-common DCI) instead of relying only on the L1 signaling/UL grant to finer adjust/trim the starting symbol and/or ending symbol of each slot for the K slots where the multi-slot scheduling is carried out. For example, even if the DCI schedules UL data at the beginning of a slot within the K slots, if the semi-static SFI informs the UE that the beginning of the slot is DL, the UL data in the slot is shortened and rate-matched.
Proposal 4:
· Time-domain resource indication for a TB spanning multiple slots by repetition,
· For Type 1 UL transmission without UL grant, 
· Higher layer configures { data starting symbol, ending symbol} within one slot
· Higher layer configures offset indicating the starting slot
· Higher layer configures repetition number K indicating the ending slot by (starting slot + K -1)
· Exact starting symbol or ending symbol of each slot within the K slots can be adjusted by other higher-layer/L1 signaling.
· For Type 2 UL transmission without UL grant and  UL transmission with UL grant, 
· L1 signaling/UL grant can indicate {data starting symbol, ending symbol, starting slot, and the number of slot K}, for the scheduled data.
· UE can be configured with 2n entries by higher-layer signaling, and the field in the DCI indicates one of them, where n is the number of bits for the field.
· Exact starting symbol or ending symbol of each slot within the K slots can be adjusted by other higher-layer/L1 signaling.

The scheduled/configured K slots for the TB should be contiguous nominally, while the resultant K slots may be non-continuous because some slot(s) may be invalid/unavailable, e.g. some slot(s) are semi-statically configured as DL, UL or reserved. In addition, for UL transmission without UL grant, there exist timing misalignment between traffic arrival and the occurrence of the reserved/activated resource for UL data transmission. Then whether these ‘invalid/unavailable’ slot(s) are counted in the repetitions for both data with and without grant needs to be further clarified. Generally, there are two alternatives:
Alt.1: the ‘unavailable’ slot(s) is counted in the repetitions. 
In this case, UE always skips the transmission on the ‘unavailable’ slots. However, the number of real data transmission is probably less than the K due to other information (e.g., semi-static/dynamic SFI, group-common DCI). 
Alt.2: the ‘unavailable’ slot(s) is NOT counted in the repetitions, UE postpones the repetition in next available slot. 
In this case, the number of repetitions K is the number of “actual transmissions” for repetition. If any collision happens on the reserved/indicated resources, UE postpones the data to next reserved/indicated resource until the number of repetitions reaches the K or receiving L1 signaling to stop current data transmission.
Alt.1 is simple and does not require gNB to blindly check the order of the repetitions while the reliability/latency and/or coverage cannot be ensured. Alt.2 can realize K real transmissions to improve the reliability or coverage by enabling combining all the K repetitions while misalignment on the order of the repetitions between gNB and UE may occur. We think whether the ‘unavailable’ slot(s) should be counted or not depends on the reason why UE skipped the transmission and therefore, following Alt.3, which can be viewed as a combined method of Alt. 1 and Alt.2 is necessary:
Alt.3: UE postpones the repetition as long as the understanding of unavailable slot(s) is aligned between gNB and UE; otherwise UE skips the repetition(s). 
As shown in Figure 1, due to time misalignment between the traffic arrival and the initial transmission occasion, UE drops the first transmission and there is measurement gap e.g. 1 slot occurs in the third repetition which is aligned between gNB and UE, then UE postpones the third repetition to the next available slot.  

[image: ]
Figure 1. repetition construction

Proposal 5
· Allow UE to skip/drop UL transmission(s) within the K repetitions.
· For skipping/dropping UL transmission(s) within the K repetitions due to ‘unavailable’ slot(s), if the understanding on the unavailable slot(s) for repetition is aligned with the gNB and UE, then UE should postpone the repetition, otherwise the UE should skip the repetition(s).

3.2.2. Mini-slot scheduling
For mini-slot-based scheduling, firstly, First, we need to address whether a mini-slot can span across a slot boundary. We consider that all the UEs supporting mini-slot operation shall also support slot-based operation. With this, mini-slot scheduling across a slot boundary is less attractive. If it is desirable to schedule data for a UE over multiple slots starting from a middle of a slot, one mini-slot data can be scheduled on a slot, while one slot-based data can be scheduled on the next slot. In addition, allowing mini-slot cross slot boundary, it may create more problems to handle, e.g., collision between DL/UL mini-slot and CORESET at the beginning of a slot, causing resource fragmentation. Therefore, it is not essential to support mini-slot cross slot boundary in Rel.15.
 Proposal 6:
· Mini-slot spans cross slot boundary is not supported in Rel.15.
Then, assuming this, starting symbol and ending symbol of a mini-slot data is always within the same slot. Therefore, the configuration for slot-based scheduling can be re-used; for a mini-slot scheduling, DCI can indicate {starting symbol, ending symbol, scheduled slot}. On the other hand, unlike slot-based scheduling, it is desirable to have further flexibility in the time-domain resource allocation for mini-slot-based scheduling. We propose to enable any combinations of starting symbol and ending symbol within a slot. For this, necessary number of bits is ceiling(log2(14*(14+1)/2)) = 7 bits. Then, extra 1 bit is used to indicate which slot it applies to (i.e., two of one slot can be indicated). In total, 8 bits are used for time-domain resource allocation for mini-slot operation.
Proposal 7:
· For mini-slot-based scheduling, scheduling DCI can indicate {data starting symbol, ending symbol, and scheduled slot}, for the scheduled data.
· 7 bits are used to indicate starting symbol and ending symbol of a given mini-slot in the scheduled slot.
· 1 bit is used to indicate which slot it applies to.
· For the scheduled slot, the UE can be configured with 2 entries by higher-layer signalling, and the 1 bit field in the DCI indicates one of them.
Another discussion point is in case of repetitions using mini-slots, whether to support at most one repetition of the TB per slot. As shown in Figure 2, compared to one TB using multiple mini-slots within one slot by repetition, scheduling mini-slot with longer length is more resource efficient thanks to less attachment of CRC, MAC header, and padding bits for byte alignment.
[image: ]
Figure 2. one TB repetition by using mini-slot(s)

Above is true for grant-based transmission because the mini-slot length and repetition K can be adjusted based on the latency/reliability/coverage requirements. However, for UL transmission without grant, especially for Type 1, support at most one mini-slot repetition within one slot would either increase latency or reduce the reliability. For example, mini-slot with shorter length within one slot can give more opportunities for UL data transmission while the reliability is reduced; mini-slot with longer length within one slot can improve the reliability while the transmission opportunities is less. Figure 3 gives an example.
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Figure 3.Repetition case for UL data transmission without grant using mini-slot(s)

Proposal 8:
· For grant-based data transmission, where a TB spans multiple mini-slot by repetition, there is only one repetition within each slot.
· FFS for UL data transmission without UL grant.

4. UL Waveform determination  
Following agreements were achieved for UL waveform determination for both UL data transmission with and without grant [2].
	Agreements:
· For UL transmission with 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 signaling
· 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
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



For Type 1 UL transmission without UL grant, since there is no L1 signaling for Type 1, option 1 that waveform type is determined from UE-specific RRC is preferred. Between option 1-1 and option 1-2, option 1-2 links the waveform with the MCS which is not forward compatible. It is expected that MCS table will be updated for new introduced modulation (e.g., 1024QAM for sub-6, pi/2 BPSK for above 55GHz, etc) in future. Therefore, option 1-1 that explicitly configured by the RRC is preferred.
Common solution to determine the UL waveform should be applied for both Type 2 UL transmission without UL grant and UL transmission with grant. Among all the options, at least option 1-2-3 that based on the search space where the UL grant is detected should be supported for fallback. Given the understanding that option 1-2-3 is already providing dynamic waveform selection at least for some cases, option 1-1 slightly preferred compared to option 2. 
Proposal 9:
· For Type 1 UL transmission without UL grant, it is supported that waveform type is explicitly configured by the UE-specific RRC (i.e., option 1-1 in the agreement). 
· For Type 2 UL transmission without UL grant and UL transmission with grant, 
· At least it is supported that waveform type is determined based on the search space where the UL grant is detected (i.e., option 1-2-3).
· In addition to this, it is supported that explicit 1-bit field in the UL grant ndicates the waveform.
5. HARQ procedures
There was a hot discussion on the support of HARQ feedback for UL transmission without UL grant. Similar issues were also discussed in LTE-MTC Rel.13. In LTE-MTC Rel.13, the uplink HARQ operation is asynchronous [4] and there is no explicit positive HARQ-ACK feedback sent from eNB to let the UE know whether an uplink data transmission on PUSCH was successfully received or not. When the uplink traffic is relatively frequent, the UE receives an implicit positive HARQ-ACK feedback for the previous uplink data transmission when it is scheduled with a new uplink data transmission using the same PUSCH HARQ process. When the UE is scheduled with the re-transmission for the same TB, it implies a negative HARQ-ACK feedback for the previous uplink data transmission. However, when the uplink traffic is relatively infrequent, the UE may not receive any implicit positive HARQ-ACK feedback for a successfully decoded uplink data since there is no immediate next new uplink data transmission. The UE will wait until the higher layer uplink HARQ retransmission timers (i.e. UL HARQ RTT timer and drx-ULRetransmissionTimer) expire, which may take a long time compared to the time scale of the physical layer procedures. In other word, UE may have to keep its receiver circuitry on for a relatively long time to stay awake for potential HARQ retransmissions. 
Above analysis also holds for UL transmission without UL grant. The benefits of introducing the explicit positive HARQ feedback is to early terminate the repetitions and allow the UE to go to sleep earlier for the case that the UL traffic is relatively infrequent. However, considering all LTE features supporting asynchronous UL HARQ did not introduce the explicit positive HARQ feedback so far, it would not be so critical issue.
If such benefits are necessary and it is agreed to support the explicit acknowledgement, it is not preferred to introduce a new physical channel like PHICH channel in LTE considering the overhead and specification efforts. Still the PDCCH can be a good candidate to carry the acknowledgement information. In LTE UL SPS, the design for PDCCH used for activation and deactivation can serve as a good starting point.
Proposal 10:
· Unless strong benefit is identified, explicit positive HARQ-ACK feedback from gNB to UE is not supported.
· UL grant scheduling the new TB transmission of the same HARQ process can indicate “ACK” 
· UL grant scheduling the same TB initially transmitted without grant can indicate “NACK”
· Above UL grant scheduling the new transmission or retransmission can be used during and after the K repetition
· If no UL grant is received after the K repetitions, when drx-ULRetransmissionTimer expires, UE assumes ACK.
· If strong benefit is identified, explicit positive HARQ-ACK feedback from gNB to UE is realized by a PDCCH.
Proposal 11:
· The design of L1 signalling for (de)activation/modification for NR Type 2 UL data transmission without grant can take L1 signalling used for LTE UL SPS as starting point. 
6. Other issues for UL transmission without UL grant
6.1. RNTI 
There was a discussion at the last meeting that whether RNTI derived from the time/frequency resource and/or DMRS similar as LTE RA-RNTI for Type 1 UL transmission without UL grant. While for Type 2, UE knows the time/frequency resource and DMRS parameters after decoding the L1 signaling which is scrambled by the RNTI, hence the RNTI for Type 2 is configured by UE-specific RRC signaling. If LTE RA-RNTI method is used for Type 1, additional procedure like contention resolution is needed. Considering UL transmission without UL grant is target for RRC-connected UEs and common solution is preferred for both Types, we propose following:
Proposal 12: 
· For Type 1 and Type 2 UL transmission without grant, dedicated RNTI is configured by UE-specific RRC signaling for each type. 
It was agreed that multiple resource configurations for UL transmission without UL grant can be configured to a UE. Different RNTI should be configured for each resource configuration in order to differentiate different configurations.
Proposal 13: 
· For Type 1 and Type 2 UL transmission without grant, dedicated RNTI is configured by UE-specific RRC signaling for each resource configuration in case multiple resource configurations are configured to a UE.

6.2. HARQ ID derivation
Regarding the HARQ ID, it is straightforward to use the same calculation as in LTE SPS. For example: 
HARQ Process ID = [floor (CURRENT_TTI/UL-TWG-periodicity)] modulo numberOfConfUL-TWG-Processes,
where CURRENT_TTI= [(SFN * 10) + slot number] and it refers to the slot where the first transmission of the repetition takes place; UL-TWG-periodicity is the periodicity of UL transmission without UL grant and numberOfConfUL-TWG-Processes is the maximum number of HARQ processes for UL transmission without UL grant configured by higher layer.
Proposal 14: 
· HARQ ID derivation for UL transmission without UL grant should be the same as in LTE SPS.
6.3. RV 
Regarding the RV used for repetition case, last RAN1 meeting agreed that for grant based DL and UL data transmission, the repetitions follow an RV sequence and FFS how the sequence is defined in specification. Meanwhile, coding session made following agreements [2]:
	Agreement: (as a good compromise considering self-decodability, performance and complexity)
· When LBRM is not applied, fix RVs {0,1,2,3} at {0,17,33,56} x Z for BG1 and {0,13,25,43} x Z for BG2

Default RV order for any special cases where RV index is not explicitly signalled but there is no ambiguity about which instance of a transmission occurred:
· Evaluate at least {0,2,3,1} and {0,3,2,1} until RAN1#90bis. 
· Take final decision at RAN1#90bis. 

FFS for cases where there may be ambiguity, if any such cases exist – discuss offline until RAN1#90bis. 
Note that order of RVs should be discussed in the channel coding session, e.g. if it is decided elsewhere to support RV cycling.




Based on the above agreements, we propose that for both Type 1 and Type 2 UL transmission, the repetition follows an RV sequence, the order of RVs should be discussion in channel coding session. 
Proposal 15:
· For Type 1 and Type 2 UL transmission without grant with K repetitions including the initial transmission, the repetition follows an RV sequence.
· Note that order of RVs should be discussed in the channel coding session.
7. Conclusion
In this contribution, we discussed UL data transmission with and without grant.  Following proposals were made.
Proposal 1:
· Confirm the working assumption:
· An SR can be configured with a periodicity of at least equal to X OFDM symbol(s) (at least for short-PUCCH), and with up to the largest periodicity supported in LTE (i.e. 80 ms)
· X=1, which implies short-PUCCH could be located at any OFDM symbol of a slot
Proposal 2:
· Intra-slot frequency-hopping is supported also for PUSCH with CP-OFDM waveform.
· Data mapping order is the same as that for intra-slot frequency-hopping PUSCH with DFT-s-OFDM waveform.
Proposal 3:
· For Type 1 UL transmission without UL grant, whether to perform intra-slot FH should be configured by RRC. 
· For Type 2 UL transmission without UL grant, whether to perform intra-slot FH should be indicated in L1 signaling.
· For UL transmission with UL grant, whether to perform intra-slot FH should be indicated in UL grant.
Proposal 4:
· Time-domain resource indication for a TB spanning multiple slots by repetition,
· For Type 1 UL transmission without UL grant, 
· Higher layer configures { data starting symbol, ending symbol} within one slot
· Higher layer configures offset indicating the starting slot
· Higher layer configures repetition number K indicating the ending slot by (starting slot + K -1)
· Exact starting symbol or ending symbol of each slot within the K slots can be adjusted by other higher-layer/L1 signaling.
· For Type 2 UL transmission without UL grant and  UL transmission with UL grant, 
· L1 signaling/UL grant can indicate {data starting symbol, ending symbol, starting slot, and the number of slot K}, for the scheduled data.
· UE can be configured with 2n entries by higher-layer signaling, and the field in the DCI indicates one of them, where n is the number of bits for the field.
· Exact starting symbol or ending symbol of each slot within the K slots can be adjusted by other higher-layer/L1 signaling.
Proposal 5
· Allow UE to skip/drop UL transmission(s) within the K repetitions.
· For skipping/dropping UL transmission(s) within the K repetitions due to ‘unavailable’ slot(s), if the understanding on the unavailable slot(s) for repetition is aligned with the gNB and UE, then UE should postpone the repetition, otherwise the UE should skip the repetition(s).
Proposal 6:
· Mini-slot spans cross slot boundary is not supported in Rel.15.
Proposal 7:
· For mini-slot-based scheduling, scheduling DCI can indicate {data starting symbol, ending symbol, and scheduled slot}, for the scheduled data.
· 7 bits are used to indicate starting symbol and ending symbol of a given mini-slot in the scheduled slot.
· 1 bit is used to indicate which slot it applies to.
· For the scheduled slot, the UE can be configured with 2 entries by higher-layer signalling, and the 1 bit field in the DCI indicates one of them.
Proposal 8:
· For grant-based data transmission, where a TB spans multiple mini-slot by repetition, there is only one repetition within each slot.
· FFS for UL data transmission without UL grant.
Proposal 9:
· For Type 1 UL transmission without UL grant, it is supported that waveform type is explicitly configured by the UE-specific RRC (i.e., option 1-1 in the agreement). 
· For Type 2 UL transmission without UL grant and UL transmission with grant, 
· At least it is supported that waveform type is determined based on the search space where the UL grant is detected (i.e., option 1-2-3).
· In addition to this, it is supported that explicit 1-bit field in the UL grant ndicates the waveform.
Proposal 10:
· Unless strong benefit is identified, explicit positive HARQ-ACK feedback from gNB to UE is not supported.
· UL grant scheduling the new TB transmission of the same HARQ process can indicate “ACK” 
· UL grant scheduling the same TB initially transmitted without grant can indicate “NACK”
· Above UL grant scheduling the new transmission or retransmission can be used during and after the K repetition
· If no UL grant is received after the K repetitions, when drx-ULRetransmissionTimer expires, UE assumes ACK.
· If strong benefit is identified, explicit positive HARQ-ACK feedback from gNB to UE is realized by a PDCCH.
Proposal 11:
· The design of L1 signalling for (de)activation/modification for NR Type 2 UL data transmission without grant can take L1 signalling used for LTE UL SPS as starting point. 
Proposal 12: 
· For Type 1 and Type 2 UL transmission without grant, dedicated RNTI is configured by UE-specific RRC signaling for each type. 
Proposal 13: 
· For Type 1 and Type 2 UL transmission without grant, dedicated RNTI is configured by UE-specific RRC signaling for each resource configuration in case multiple resource configurations are configured to a UE.
Proposal 14: 
· HARQ ID derivation for UL transmission without UL grant should be the same as in LTE SPS.
Proposal 15:
· For Type 1 and Type 2 UL transmission without grant with K repetitions including the initial transmission, the repetition follows an RV sequence.
· Note that order of RVs should be discussed in the channel coding session.
References
[1] 3GPP RAN1#90, Chairman’s note.
[2] 3GPP RAN1 NR ad-Hoc#3, Chairman’s note.
[3] TS 36.213 V14.3.0, “Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer procedures (Release 14)”, June 2017
- 1/12 -
image2.png
Mini-slot Slot

I > Pie—
—> —>
One TB repetition over two 2- One TB repetition over three 2-
symbol mini-slots w/ RV sequence symbol mini-slots w/ RV sequence
Slot
—>
One TB over one 4- One TB repetition over two mini-slots

symbol mini-slot (2-symbol + 4-symbol) w/ RV sequence




image3.png
Traffi(i‘ci)rnes/Waiting time for Tx Traffic comes

\ e
One TB over one mini-slot

One TB repetition over 2 mini-slots




image1.png
URLLC Traffic comes Meas. gap
Periodicity

¥

repetition K=4

Repetition order #1 #2 “—TH3 #4
postpone





