3GPP TSG RAN WG1 Meeting AH 1801				R1-1800382
Vancouver, Canada, January 22nd – 26th, 2018
Agenda Item:	7.3.3.4
Source: 	LG Electronics
Title: 	Remaining issues on UL data transmission procedure
[bookmark: Source][bookmark: Title][bookmark: DocumentFor]Document for:	Discussion and decision
Introduction
In this contribution, we provide our views on the design of UL data transmission with and without grant. Especially, we focus on transmission procedure of UL data transmission without grant, including resource configuration for repetition and TB identification. We also propose our view on relationship between semi-persistent CSI and UL data transmission without grant. 
Issues on UL data transmission without grant
In RAN1#91 meeting [1] and email discussions after that, followings are agreed relevant to UL data transmission without grant:
	Agreements:
For grant-free UL transmission, the UE is not expected to be configured with the time duration for the transmission of K repetitions larger than the time duration derived by the periodicity P. 
Agreements:
For UL transmission without UL grant, 
· The n-th transmission occasion of a K repetitions is associated with the (mod(n-1,4)+1)-th value in the configured RV sequence {RV1, RV2, RV3, RV4}, where n=1, 2, …, K.
· For RV sequence {0, 2, 3, 1}, 
· The initial transmission of a TB shall start at the first transmission occasion of the K repetitions.
· For RV sequence {0, 3, 0, 3}, 
· The initial transmission of a TB can start at any of the transmission occasions of the K repetitions that are associated with RV=0.
· (working assumption) For RV sequence {0, 0, 0, 0}, 
· The initial transmission of a TB can start at any of the transmission occasions of the K repetitions when K=1, 2 or 4;
· The initial transmission of a TB can start at any of the transmission occasions of the K repetitions, except the last transmission occasion when K=8.
· For any RV sequence, repetition end at the last transmission occasion within the period P.
· Note: The transmission occasion (TO) refers to the time domain resource allocation of one repetition in an aggregation with factor K where the aggregated transmission occasions start in resources configured by the offset and the period.
· FFS: interaction with SFI
Agreements:
Transmisson direction implied by UE-specific RRC configuration is treated together as “measurement”
· Currently already include: Measurement related signals semi-statically configured by UE-specific RRC (eg. periodic/semi-persistent CSI-RS for CSI report, periodic CSI report, periodic/semi-persistent SRS) where a DL or UL direction will be assumed
· This includes UE-specific RRC PRACH configuration per each BWP, type 1 grant free UL transmission, type 2 grant free UL transmission 
· For type 2 UL transmission without grant, only the transmission at the first activated resource is treated as “UE-specific data”
· FFS: Configured resources for RRM for neighbor cell measurement
· Configured PDCCH monitoring under semi-static “unknown” (if not overwritten) is performed




1.1. RS configuration for UL data transmission without grant
To maximize UE capacity, UE-specific (semi-)orthogonal DMRS sequence is useful if multiple UE use same DMRS port. When UE is configured to use CP-OFDM, UL-DMRS-Scrambling-ID can be used for making different sequence same as grant-based case. When UE is configured with DFT-s-OFDM, same base sequence and different cyclic shift should be allocated to each UE which shares same PUSCH resources. Considering PUSCH without grant, several parameters can be considered to minimize specification effort.
Firstly, to generate group-specific base sequences, time/frequency resource allocation can be considered. Since multiple UE sharing should have same resource allocation, whole or a part of resource allocation can be generator of base sequence. Alternatively, number of DMRS port also can be considered. Since orthogonality is needed for distinguishing UE using same DMRS port, base sequence can be port-specific. If there is group-common RNTI for UL data transmission without grant, UE can use this RNTI as base sequence generator. 
To allocate different cyclic shift to different UEs which sharing same resource, we can consider C-RNTI or UL-DMRS-Scrambling-ID similar to grant-based. The gNB would make a group of UE with the consideration of those IDs. Alternatively, cyclic shift is derived from CS-RNTI and gNB can allocate UE-specific CS-RNTI which having different cyclic shift. 
Proposal 1: When UE is configured with DFT-s-OFDM, following options can be considered for DMRS sequence generation of PUSCH without grant:
· For generating base sequence,
· Option 1: Using DMRS port number
· Option 2: Information of time/frequency resource allocation
· Option 3: Introducing new RRC parameter and/or DCI field
· For determining cyclic shift
· Option A: using C-RNTI
· Option B: using CS-RNTI
· Option C: using UL-DMRS-Scrambling-ID
· Option D: Introducing new RRC parameter and/or DCI field

Meanwhile, a UE also transmits another RS, Phase-tracking RS (PTRS) on PUSCH. PTRS is basically used for CFO/Doppler correction especially for high carrier frequency. According to specification of PUSCH transmission, PTRS transmission is decided by RRC configuration, MCS and the number of allocated resource blocks. However, it is not discussed yet whether PUSCH without grant supports PTRS or not. 
Considering that PUSCH without grant is useful for sporadic traffic, PTRS would help transmitting user data well. On the other hand, it is necessary the way to guarantee the integrity of PTRS since UEs transmitting data without grant may collide in same resource. In this case, PTRS may not be useful since RE used for PTRS can be corrupted by user data of other UE. To solve this problem, it can be useful that UEs sharing same resource use same RE for PTRS. By this, PTRS can be distinguished even if UEs collides when PTRS sequences are (semi-)orthogonal each other. To be specific, similar to DMRS, PTRS can be protected from user data if REs used for PTRS are determined by group-specific parameter and if PTRS sequence is determined by UE-specific parameter. 
As statement above, whether to transmit PTRS is decided by RRC parameter, MCS and the number of allocated RB for UL data transmission with grant. However, MCS table for URLLC can be separated from MCS for eMBB. It means that UE can handle two different MCS table for different traffic property. In this case, single threshold of PTRS may not be sufficient. Furthermore, PTRS is needed more to PUSCH without grant than with grant since PUSCH without grant mainly handle sporadic traffic. In this point of view, additional RRC parameter can be introduced for different threshold of PTRS determination. In other words, for type 1 or 2 configuration, whether to transmit PTRS can be configured when MCS/PRBs are configured.
Proposal 2: For PTRS on PUSCH without grant, one of following options should be supported:
· Option 1: UL data transmission without grant does not transmit PTRS regardless of RRC parameter, MCS and the number of allocated RBs.
· Option 2: UL data transmission without grant always transmits PTRS regardless of RRC parameter, MCS and the number of allocated RBs.
· Option 3: UL data transmission without grant supports PTRS with the same mechanism as UL data transmission with grant. 
· Option 3-1: transmit PTRS if configured to do so. Additional parameter to enable PTRS can be configured. . 
1.2. SRS collision handling for UL data transmission without grant
According to specification of SRS transmission, UE may be configured with SRS not to overlapping PUSCH transmission. The overlap can be avoided by dynamic UL grant with dynamic time-domain RA. On the other hand, avoiding overlapping between type1 and 2 resources and SRS based on configuration only can be very inefficient as it will restrict configuration on both UL resources and SRS where both configurations are periodic configurations. In this sense, it is proposed to allow overlapped configuration between type1/2 resources and SRS. In case collision occurs, it is necessary to define the priority between two. If SRS resources are shared among multiple UEs, it is better if type1/2 resource can be skipped on the overlapped resource. However, type1/2 resources can be used for URLLC, it is also considerable to drop SRS in case of collision. In either case, if there is no type1/2 transmission in the configured overlapped resource, it is expected that the UE can transmit SRS. If type1/2 transmission is dropped, it needs to be clarified whether the entire transmission is dropped or only partially dropped on the overlapped OFDM symbols. Considering DM-RS mapping, hopping, etc., it is simpler if the entire transmission is dropped if it partially or fully overlapped with SRS resources. Furthermore, as the information is known by semi-static configuration, the resource can be excluded from ‘repetition’ such that the UE can ‘postpone’ repetition on such overlapping resources. 
Proposal 3: When PUSCH scheduling and SRS opportunity are in same slot, 
· SRS resource can overlap with type 1/2 PUSCH resource 
· In the overlapped resource, 
· Considering SRS resources are shared among multiple UEs, the overlapping resources are considered as invalid from type1/2 perspective
· UE postpones type1/2 transmission in the invalid resource including overlapping resource with SRS. 
1.3. SFI handling for UL data transmission without grant. 
From previous meeting, it is already agreed to consider PUSCH without grant as “measurement” in perspective of slot format. It means that PUSCH resource without grant can be cancelled dynamically. However, it is not decided yet how UE handles transmission occasion in cancelled resource in case of UL data transmission without grant. There is two way to handle. One is dropping the transmission occasion and the other is postponing the transmission occasion. When UE postpones transmission occasion, a repetition bundle may not be completed within transmission occasions within one interval and thus it may continue to the resources of the next interval. It makes another complicated issue and it may violate the agreement about how to construct resources for repetitions. Therefore, it is preferred to drop/skip repetition at least for the resource cancelled by dynamic SFI. On the other hand, in case of repetition number is 1, there is no reason to skip. In such a case, transmission can be simply postponed to the next valid resource. 
Proposal 4: UE drops/skips transmission in a resource occasion which partially or fully overlaps with Unknown or DL resources indicated by dynamic SFI when repetition number K >1. UE postpones transmission when repetition number K = 1 in invalid resources.  
If repetition can be dropped in the middle, similar to starting point of repetition within an interval, it is possible that the total number of transmitted repetition is smaller than the configured repetition count. Furthermore, it is also possible that RV 0 may be dropped. Thus, similar handling can be also considered to preserve minimum number of repetitions and maintaining transmission with RV 0. Firstly, if initial transmission with RV sequence {0, 2, 3, 1} is dropped, then the entire repetition can be postponed. If RV sequence of {0, 0, 0, 0} is used, it is considered that the UE continues repetition at least K/2 transmissions are successful considering both starting points and skipped/dropped transmissions. For this, it is necessary to know the SFI information covering all the resources needed for K repetitions. If any SFI information is not available, it is assumed as ‘Unknown’ such that a UE assumes transmissions would be dropped/skipped in such Unknown resources. Alternatively, it may be assumed that resource allocated for the initial transmission cannot be changed by dynamic SFI and thus the UE can transmit initial transmission regardless of SFI. This way, at least initial transmission can be assured. In other words, a UE is not expected that resource allocated for type 1 or 2 initial transmission (at least K > 1) is indicated as Unknown or DL by SFI. 
Proposal 5: For type1/2 PUSCH resource with repetition number K > 1, consider the followings for initial transmission with RV sequence {0, 2, 3, 1}:
· Option 1: A UE can start initial transmission at the configured initial transmission occasion as long as the resource is valid. Otherwise, the entire repetitions are dropped. 
· Option 2: UE is not expected that SFI will overwrite the resources configured for initial transmission. 
· Option 3: UE is not expected that SFI will overwrite the resources mapped to RV0
For RV sequence of {0, 0, 0, 0} and {0, 3, 0, 3}, though UE can start PUSCH transmission without grant, remaining resource cannot be sufficient to configured number of repetitions K by cancelling from dynamic SFI. When the number of resources for repetition is not sufficient to reliable transmission, the UL transmission without grant may be vulnerable and wasteful. To avoid unnecessary transmission, it can be consider for UE to drop all of transmission occasions in a periodicity if the number of valid resources in a periodicity is smaller than a certain number (e.g. K/2). In other word, gNB would configure larger number of repetitions to UE than it requires to prepare for dynamic SFI cancelling. 
Proposal 6: For type1/2 PUSCH resource with repetition number K > 1 with RV sequence {0, 0, 0, 0}, initial transmission can start in any of the valid transmission occasion without postponing the last transmission occasion as long as the number of transmitted repetitions can exceed X.  
· FFS: X = K/2, K is configured number of repetitions

1.4. UCI piggybacking on UL data transmission without grant
It is still not discussed about whether to support UCI piggybacking on UL data transmission without grant. Considering importance of certain UCI like HARQ-ACK feedbacks, piggybacking may be useful even on PUSCH without grant. However, since UL data transmission is mainly used for URLLC, it may have restricted resources as well as risk of collision. If UL data transmission without grant supports UCI piggybacking, considering relatively small resource sizes and QoS requirements of type1/2 resources, we can consider the following optimizations different from UCI piggybacking on UL grant based PUSCH:
Proposal 7: If UL data transmission without grant supports UCI piggyback, 
· In case a UE does not transmit type1/2, transmission of UCI only via type1/2 resource is not supported.
· Only HARQ-ACK feedbacks can be piggybacked on type1/2 resource whereas CSI is dropped. 
· To minimize piggybacking on type1/2 resource, if the UE has multiple PUSCH transmissions for possible piggybacking in the same slot, select PUSCH based on UL grant with higher priority for the piggybacking
If UL data transmission without grant does not support UCI piggybacking, UE may have to drop one of them if UE is not configured with simultaneous transmissions. Considering UL latency, it would be beneficial to drop UCI. Meanwhile, for DL latency and spectral efficiency, it may be harmful to drop UCI. To avoid this problem, if there is any PUSCH based on UL grant is available, it should be assumed that PUSCH piggybacking on that PUSCH is supported. In other words, in terms of selecting PUSCH for piggybacking, PUSCH based on UL grant is considered as a candidate.  
Proposal 8: If UCI piggybacking on type1/2 transmission is not supported, 
· If PUCCH and type1/2 transmission collide, 
· UCI can be piggybacked on PUSCH based on UL grant regardless of PUCCH/PUSCH simultaneous transmission configuration
· If UCI is not piggybacked on PUSCH, drop PUCCH transmission 
 Whether to support UCI piggybacking can be different according to type of UL data transmission without grant. Type 1 has a trouble to adjusting coding rate of UCI since Type 1 has no parameter for beta offsets of UCIs. On the other hands, Type 2 can using same mechanism of PUSCH with grant since Type 2 has a L1 activation signalling in a DCI format 0_1. Thus, it is also considerable not to allow piggybacking on type 1 resource whereas allow on type2 resource. 

1.5. TPC commands via group common DCI for type1/2 PUSCH
It is agreed to support closed power control commands by group common DCI with TPC-PUSCH-RNTI. It is natural to apply the TPC via group common DCI to type 1/2 PUSCH. It is expected that group common DCI would contain multiple entries where a UE is configured with index to look for TPC command. As type1/2 resources are configured for many UEs with sporadic transmission, further clarification how to determine a TPC entry for a UE needs to be clarified. Moreover, TPC command for type1/2 PUSCH in a SCell may be also transmitted from the same cell or another cell via cross-carrier scheduling. 
Given that there are possibly a large number of UEs with TPC-PUSCH-RNTI configured, it seems also necessary to consider time-domain partitioning where different set of UEs monitor different timing occasion for TPC commands. This can be supported by configuring periodicity and offset for TPC-PUSCH-RNTI monitoring per each UE per each type 1 or type 2 resource. Furthermore, an entry index can be configured per each type 1 or type 2 resource. 

Proposal 9: For a TPC-PUSCH-RNTI, periodicity and offset can be configured per each type1 or type 2 resource where a UE is required to monitor TPC-PUSCH-RNTI for that resource configuration/cell. Cross-carrier and self-carrier indication of TPC via group common DCI are supported. An entry index per each configured resource type 1 or 2 can be configured. 

Common issues on UL data transmission with/without grant
In RAN1#91meeting [1], followings are agreed relevant to UL transmission procedure with/without grant:
	Agreements:
One table for UL, one table for DL configured by RRC in Rel-15
· Each table is up to 16 rows
In the table, each row is configured by RRC with 
· K0 using 2 bits (for DL table),  K2 using 3 bits (for UL table)
· an index (6-bit) into a table/equation in RAN1 specs capturing valid combinations of start symbol and length (jointly encoded)
· PDSCH mapping type A or B
The reference point for starting OFDM symbol:
· No RRC impact (e.g., slot boundary, start of CORESET where the PDCCH was found, or part of the table/equation in RAN1 specs. FFS details)
Aggregation factor (1, 2, 4, 8 for DL or UL) is semi-statically configured separately (i.e. not part of table) 
· No additional RRC impact how to use the aggregation factor along with the tables
Agreements:
No additional RRC configuration is needed in determining the hopping boundary for PUSCH




1.6. Non-slot RA with consideration of slot aggregation/repetition
(앞의 내용은 맞지 않는 것 같습니다) 
In the last meeting, it was agreed to have a common table for time-domain resource covering slot and non-slot based scheduling. Further, it has been agreed to have a semi-statically configured repetition number or multi-slot number in case of multi-slot transmissions. A few things need to be clarified for multi-slot and multi-non-slot transmissions for both PUSCH with and without UL grant. 
(1) Repetition number for slot-based PUSCH and non-slot-based PUSCH: currently, it is not clear whether a separate number of repetition number can be configured per each case. For example, type1/2 resource can be configured with different number of repetition compared to the multi-slot case. However, when retransmission of PUSCH is used for the initial type1/2 resource, there is no explicit parameter which can be used other than the number of slots for multi-slot transmission. However, QoS can be different between slot-based PUSCH and non-slot-based PUSCH, and also required repetition can be different depending on PUSCH duration. In this sense, at least, separate number of repetitions should be available for slot-based and non-slot-based PUSCH by explicit RRC configuration. Alternatively, repetition for retransmission corresponding to type1/2 transmission may follow configuration of type1/2 resource instead of multi-slot configuration. In general, given different QoS requirements and PUSCH duration, it is desirable to configure separate repetition number for slot-based and non-slot based PUSCH.
(2) How to determine transmission occasions in case time-domain resource is smaller than a slot and also DM-RS is for non-slot PUSCH: as agreed, configuration for type1/2 resource would utilize time-domain RA table. As one time-domain RA contains ‘contiguous’ OFDM symbols within a slot, how to determine multiple transmission occasions within a periodicity for type1/2 resource needs to be clarified. First approach is to always assume that there is only one transmission occasion in a slot where the periodicity should be then larger than multiple slots in case of K > 1. This would however increase the overall latency for the repetition. Another approach is to map the same duration of resource in a contiguous OFDM symbols. For example, if time-domain resource of OFDM symbol 0-1 is configured with K = 4, OFDM symbol 2-3, 4-5, and 6-7 are assumed for transmission occasions. For the periodicity, it is assumed that the periodicity starts at the first symbol if periodicity is smaller than a slot. With this, if some PUSCH duration such as 4 symbols may lead transmission occasion across-slots which may overlap with PDCCH region. Another approach is to assume ‘sub-slot’ similar to sTTI structure in LTE. For example, 2 OS sub-slot structure (e.g., 7 of 2 OS sub-slots in a slot) and 7 OS sub-slot structure (e.g., 2 of 7 OS sub-slots in a slot) can be considered where there is one transmission occasion in a sub-slot. To determine sub-slot size, based on time-domain duration, the smallest sub-slot covering the configured time-domain resource can be selected. For example, if OFDM symbol 0-1 is configured, 2 OS sub-slot can be assumed, and if OFDM symbol 0-3 is configured, 7 OS sub-slot can be assumed.
(3) Starting OFDM symbol determination: in terms of non-slot based scheduling, it is beneficial to determine starting OFDM symbols relative to the scheduling DCI to minimize duplicate entries. For example, if 2 OS PUSCH is used for URLLC transmission, 7 entries are needed for indicating 7 transmission occasions if OFDM symbols are relative to the start of the slot. This can be very inefficient. Thus, we propose to assume that starting OFDM symbol is determined relative to the start of a slot if slot-based PUSCH (PUSCH mapping type A) and relative to the end of scheduling DCI for non-slot based PUSCH (PUSCH mapping type B) with UL grant. For non-slot based PUSCH with type1/2 configuration, the starting OFDM symbol may be determined relative to the starting OFDM symbol by periodicity and offset.
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Figure 1 an example of proposed non-slot TDRA for repetitions

Proposal 10: Number of repetition used for non-slot based PUSCH is configured separately from multi-slot aggregation factor. 
Proposal 11: For non-slot scheduling with slot aggregation/repetitions, 
· 1 and 2 symbol non-slot scheduling can be repeated with 2 symbol periodicity 
· Time-domain resource allocation should be in [2N-1th symbol, 2Nth symbol] when N=1, 2, …, 74 and 7 symbol non-slot scheduling can be repeated with 7 symbol periodicity 
· Time-domain resource allocation should be in [1st symbol, 7th symbol] or [8th symbol, 14th symbol]
Proposal 12: Starting OFDM symbol indicated by time-domain resource can be relative to the first OFDM symbol of a slot, scheduling PDCCH or OFDM symbol determined by periodicity and offset for PUSCH mapping type A, PUSCH mapping type B with UL grant, or PUSCH mapping type B without UL grant respectively. 
It is noted that similar handling is also applied for downlink transmission. 
1.7. Remaining issues on PUSCH frequency hopping
From the agreement above, PUSCH hopping boundary is determined without any RRC parameters like to PUCCH. In case of PUCCH frequency hopping, hopping boundary is specified by its time resource allocation. However, it is not preferred to use same mechanism as PUCCH for PUSCH frequency hopping. If hopping boundary of PUSCH can be different according to its time resource allocation, it is difficult to allocate multiple PUSCH with frequency hopping to resource grid efficiently. Since PUSCH has a larger portion in uplink resource than PUCCH generally, it would be more critical issue than PUCCH case. Therefore it is preferred to determine hopping boundary based on slot boundary for PUSCH. Considering that the position of PUSCH DMRS is determined by slot boundary for PUSCH mapping type A, frequency hopping boundary can be determined by relative position to start of the slot at least for PUSCH mapping type A. From those point of view, our proposal is as following:
Proposal 13: At least for PUSCH mapping type A, PUSCH hopping boundary is determined by relative position to start of the slot. 
1.8. An ambiguity between PUSCH repetition and UCI repetition
When a UE is configured with PUSCH and PUCCH repetitions, transmission occasions for PUSCH and PUCCH can be partially or fully overlapped. If they are fully overlapped, the UE can piggyback UCI on each PUSCH for the entire repetition. In case they are partially overlapped, either UCI piggyback on PUSCH is applied only in slots where transmission occasions of PUSCH and PUCCH repetitions are overlapping or UCI piggybacking on PUSCH is applied on PUSCH repetitions from the slot where first overlap occurs till end of PUSCH repetition.
It can be beneficial to remove ambiguity since how to count repetition may be different between PUSCH and PUCCH. From those point of view, our proposal is as following:
Proposal 14: For the slot/symbols where PUSCH repetition and PUCCH repetition overlaps, following can be considered:
· If full overlap, 
· UCI is multiplexed with uplink data on whole aggregated PUSCH resource
· If partial overlap,
· Option 1: UCI is multiplexed with uplink data only on overlapped PUSCH with UCI transmissions. Non-overlapped UCI repetition is transmitted on PUCCH
· Option 2: UCI is multiplexed with uplink data on from first overlapped PUSCH resource to last PUSCH resource without regarding of PUCCH repetitions
· Option 3: Drop PUSCH repetition and prioritize PUCCH repetitions
· Option 4: Drop the later channel 

Conclusion
In this contribution, we discuss remaining issues on UL transmission with/without grant. Our proposals are as follows:
Proposal 1: When UE is configured with DFT-s-OFDM, following options can be considered for DMRS sequence generation of PUSCH without grant:
· For generating base sequence,
· Option 1: Using DMRS port number
· Option 2: Information of time/frequency resource allocation
· Option 3: Introducing new RRC parameter and/or DCI field
· For determining cyclic shift
· Option A: using C-RNTI
· Option B: using CS-RNTI
· Option C: using UL-DMRS-Scrambling-ID
· Option D: Introducing new RRC parameter and/or DCI field
Proposal 2: For PTRS on PUSCH without grant, one of following options should be supported:
· Option 1: UL data transmission without grant does not transmit PTRS regardless of RRC parameter, MCS and the number of allocated RBs.
· Option 2: UL data transmission without grant always transmits PTRS regardless of RRC parameter, MCS and the number of allocated RBs.
· Option 3: UL data transmission without grant supports PTRS with the same mechanism as UL data transmission with grant. 
· Option 3-1: transmit PTRS if configured to do so. Additional parameter to enable PTRS can be configured. . 
Proposal 3: When PUSCH scheduling and SRS opportunity are in same slot, 
· SRS resource can overlap with type 1/2 PUSCH resource 
· In the overlapped resource, 
· Considering SRS resources are shared among multiple UEs, the overlapping resources are considered as invalid from type1/2 perspective
· UE postpones type1/2 transmission in the invalid resource including overlapping resource with SRS. 
Proposal 4: UE drops/skips transmission in a resource occasion which partially or fully overlaps with Unknown or DL resources indicated by dynamic SFI when repetition number K >1. UE postpones transmission when repetition number K = 1 in invalid resources.  
Proposal 5: For type1/2 PUSCH resource with repetition number K > 1, consider the followings for initial transmission with RV sequence {0, 2, 3, 1}:
· Option 1: A UE can start initial transmission at the configured initial transmission occasion as long as the resource is valid. Otherwise, the entire repetitions are dropped. 
· Option 2: UE is not expected that SFI will overwrite the resources configured for initial transmission. 
· Option 3: UE is not expected that SFI will overwrite the resources mapped to RV0
Proposal 6: For type1/2 PUSCH resource with repetition number K > 1 with RV sequence {0, 0, 0, 0}, initial transmission can start in any of the valid transmission occasion without postponing the last transmission occasion as long as the number of transmitted repetitions can exceed X.  
· FFS: X = K/2, K is configured number of repetitions
Proposal 7: If UL data transmission without grant supports UCI piggyback, 
· In case a UE does not transmit type1/2, transmission of UCI only via type1/2 resource is not supported.
· Only HARQ-ACK feedbacks can be piggybacked on type1/2 resource whereas CSI is dropped. 
· To minimize piggybacking on type1/2 resource, if the UE has multiple PUSCH transmissions for possible piggybacking in the same slot, select PUSCH based on UL grant with higher priority for the piggybacking
Proposal 8: If UCI piggybacking on type1/2 transmission is not supported, 
· If PUCCH and type1/2 transmission collide, 
· UCI can be piggybacked on PUSCH based on UL grant regardless of PUCCH/PUSCH simultaneous transmission configuration
· If UCI is not piggybacked on PUSCH, drop PUCCH transmission 
Proposal 9: For a TPC-PUSCH-RNTI, periodicity and offset can be configured per each type1 or type 2 resource where a UE is required to monitor TPC-PUSCH-RNTI for that resource configuration/cell. Cross-carrier and self-carrier indication of TPC via group common DCI are supported. An entry index per each configured resource type 1 or 2 can be configured. 
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· Time-domain resource allocation should be in [2N-1th symbol, 2Nth symbol] when N=1, 2, …, 74 and 7 symbol non-slot scheduling can be repeated with 7 symbol periodicity 
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Proposal 13: At least for PUSCH mapping type A, PUSCH hopping boundary is determined by relative position to start of the slot. 
Proposal 14: For the slot/symbols where PUSCH repetition and PUCCH repetition overlaps, following can be considered:
· If full overlap, 
· UCI is multiplexed with uplink data on whole aggregated PUSCH resource
· If partial overlap,
· Option 1: UCI is multiplexed with uplink data only on overlapped PUSCH with UCI transmissions. Non-overlapped UCI repetition is transmitted on PUCCH
· Option 2: UCI is multiplexed with uplink data on from first overlapped PUSCH resource to last PUSCH resource without regarding of PUCCH repetitions
· Option 3: Drop PUSCH repetition and prioritize PUCCH repetitions
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