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Introduction
In RAN1 NR#3, following agreements were made [1]:
	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


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



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 some options down-selected from previous agreement. This contribution is revised from R1-1715888.
Uplink data transmission without grant
1.1. Aspects of transmission parameter
1.1.1.  RV determination
Considering coding gain, we can consider soft combing of different RV during K repetition. It has been agreed that in repetition follows an RV sequence. Adopting RV cycling in grant free, however, needs to consider different aspects due to potential mis-alignment between a UE and the network. To be specific, since resources can be shared among multiple UE using UL data transmission without grant, a transmission would be highly interfered or dropped by other transmission on the same time/frequency resources where the network may not detect the first transmission (and thus does not know where RV sequence starts). In addition, it is possible that gNB does not receive transmission with RV 0 which including systematic bits. Without systematic part, most of the coding schemes have low decoding performance. Even if there are two or more RV which are self-decodable or has systematic bits, using multiple RV needs further consideration. When multiple RV is used, gNB has to be able to identify the order of repetition as well as the sameness of the TB. To identify those, an additional resource is necessary for indication or an additional latency is required to derive from transmission timing.
On the other hand, UL data transmission without grant may use enough low MCS or TB size because it is not possible to schedule a high quality resource adaptively. In that case, UL data transmission without grant would have low coding rate which similar with mother code rate. In this sense, with low TBS relative to scheduled resource, the effect of incremental redundancy would be reduced. From those points of views, it seems not essential to use different RV for UL data transmission without grant. Furthermore, even if RV sequence is agreed for UL transmission without grant, many details are yet unclear as mentioned in the above (e.g., how the network knows where to start applying RV sequence, handling of missing of systematic RV(s), etc.). 
For type 2 UL data transmission without grant, fixed RV makes it possible to re-use LTE-SPS procedure like DCI validation. It can make specification effort less.
In general, to allow chase combining over repetition and also increase the probability of receiving RV0 even with collisions and failure of UE detection, and also simplify the configuration and specification work, we propose to fix RV as 0 for UL data transmission without grant over the repetition at least until December. 
Proposal 1: For both type 1 and type 2 UL data transmission without grant, fixed RV value over repetitions is assumed at least until December. 

1.1.2. Configuration of number of repetition K
It would be beneficial to adjust the number of repetition in terms of resource efficiency by channel status of a UE in uplink transmission. Since L1 signalling in type 2 UL data transmission without grant has resource allocation information, gNB can reflect the size of allocated resources and channel status in the number of repetitions. Therefore, for type 2 UL data transmission without grant, it can be to configure the number of repetition dynamically. If there is a change on channel status, gNB may modify the number of repetitions with less control overhead through L1 signalling.
Proposal 2: For the type 2 UL transmission without grant, the number of repetition K is configured by Combination of RRC signalling and L1 activation signalling
Proposal 3: For the UL transmission with grant, the number of repetition K is configured by Combination of RRC signalling and L1 activation signalling

1.1.3. Using Different RNTI(s) from UL transmission w/ grant
From RAN1#90, it is agreed to use different RNTI from the RNTI for UL transmission with grant. This RNTI, for convenience, denoted by GF-C-RNTI, can be used for both of type 1 and type 2. GF-C-RNTI can be used to identify L1 signalling for UL data transmission without grant. When there are multiple configurations for UL data transmission without grant, we can consider to allocate separate GF-C-RNTI to each configuration. By using multiple GF-C-RNTI, we can re-use transmission procedure of single configuration without any modification on DCI design for multiple resource configurations if supported. 
Proposal 4: For both of type 1 and type 2 UL data transmission without grant, each configuration for UL data transmission without grant has own unique RNTI
When a UE fails to decode re-transmission or to miss retransmission grant for TB initially transmitted without grant, gNB would send UL grant for 2nd re-transmission. When UE misses UL grant for 1st re-transmission, the UE regards 2nd re-transmission grant as 1st re-transmission grant. Figure 1 shows an example of this situation. If using different RNTI between 1st and 2nd re-transmission grant, UE may not regard this UL grant as 2nd retransmission grant. To remove this ambiguity, we can consider to use first CRC mask sequence selection for L1 signalling associated for the same TB even when TB switched to UL data transmission with grant. 
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[bookmark: _Ref494275125]Figure 1 an example of using different RNTI for one TB
Proposal 5: For TB initially transmitted by UL data transmission without grant, the same RNTI is used for associated with the configuration is used for same TB continuously.

1.2. Aspects of HARQ procedure
1.2.1.  Explicit HARQ-ACK feedback
To determine HARQ-ACK state of UL data transmission without grant, it is necessary to define UE behavior related HARQ procedure at least after K repetitions. If UE doesn’t get any feedback until the end of K repetitions, it can be considered UE can assume HARQ-ACK state. After finishing K repetition, a UE can wait for retransmission grant or may start a new transmission (with the same TB) via UL transmission without grant. From the network perspective, when a UE starts the new transmission, HARQ-ACK combining with previous transmission is not assumed as the network does not know whether it is for the same TB or not. Or, the UE does not assume neither NACK nor ACK until the timer expires to flush the buffer. 
Proposal 6: No specific handling or assumption is made when a UE has not received any UL grant after finishing transmission of K repetition. A UE may restart initial transmission based on UL transmission without grant, or wait until HARQ-ACK timer expires for HARQ-ACK buffer flushing. 
If UL data transmission without grant supports some features such as ACK-based termination of repetition or retransmission without grant, gNB may need additional HARQ-ACK feedback. We can consider following options from previous agreement
· Option 1: Based on UL grant to indicate “ACK”
· Option 2: Group-common DCI to indicate “ACK” or “ACK or NACK”
For Option 1, we can easily adopt Option 1 by defining a special set of parameter as no resource allocation. In this case, option 1 is beneficial in term of specification effort. 
For Option 2, considering asynchronous HARQ and multiple HARQ process, it may need to indicate multiple HARQ-ACK at the same time for the same UE. Considering that, it is not easy to design group-common DCI. To support multiple HARQ-ACK feedback in one DCI for a UE, required bits size may be large. However, not to increase blind decoding, a size of group-common DCI should be same as a size of UE-specific DCI.
In those points of views, option 1 is preferred to support additional HARQ-ACK feedback if ACK feedback is supported.  
Proposal 7: If ACK feedback is necessary, UL grant with special state (e.g., no resource allocation) can be used as an ACK.
1.2.2. [bookmark: _Ref492774344] TB identification
The gNB would need to identify transport block to schedule possible retransmission for the failed transport block of UL transmission without grant and to support potential HARQ combining among the repetitions associated with the same transport block. In case of UL transmission with grant, UL grant could indicate transport block to be transmitted in terms of HARQ PID. However, in case of UL data transmission without grant, it is necessary to define how to identify the TB transmitted without grant. Followings are possible options for identification of the TB transmitted without grant:
· Option 1: HARQ PID for UL data transmission without grant is determined by a function of resource index of the first transmission without grant among K repetition. 
· Option 1-1: HARQ PID is explicitly indicated in UL grant where HARQ PID is determined by a function of at least time-domain resource index where one or more of initial UL transmission without grant occur
· Resource index in time-domain can be SFN, slot index, mini-slot and/or symbol index
· FFS whether resource index also include RS parameter and/or frequency index
· Option 2: HARQ PID for UL data transmission without grant is determined by the resource configuration used where each one HARQ process ID is dedicated per configuration.
· Option 3: UL grant for UL data transmission without grant indicates at least timing position of the target TB transmitted by the UE which has detected by the network.
· Option 4: Explicit indication of HARQ process ID in UL data transmission without grant.
In Option 1, time-domain resource, frequency-domain resource and/or RS sequence can be used to derive HARQ process ID. When using time-domain resource index, this approach can be similar to HARQ ID determination used in LTE SPS. However, in UL transmission without grant, some further consideration on repetition should be considered. Alternatively, when using frequency-domain resource index, multiple frequency resources can be configured when multiple HARQ processes with UL transmission without grant is supported. Similarly, using different RS parameter may reduce the number of UE to be distinguished in the same time and frequency resources. Therefore, when the number of UEs transmitting UL transmission without grant is large, it could increase overall time-and-frequency resources reserved for UL transmission without grant. 
As mentioned in the above, Option 1 is simple and similar to LTE SPS. However, it is possible that the network may have not detected the first transmission correctly in such case different HARQ ID is derived in case of repetition. To avoid such a case, another approach is to map the same HARQ ID over the multiple for example time resources such that the transmissions including initial/repetition within the window can be mapped to the same HARQ ID. This approach can be adopted with Option 1-1. In Option 1-1, HARQ PID is determined by time-domain resource index for each UL transmission without grant including repetitions. In the case of identifying HARQ PID, this options does not depend on first transmission, rather HARQ PID is determined by a set of resources (e.g., every M resources share the same HARQ PID). Figure 2 shows difference between option 1 and option 1-1 with above approach. As in figure 2(b), In case initial transmission (i.e., first repetition) starts in the middle of M resources where the remaining resources are less than the number of repetitions, either we drop the remaining repetitions with different HARQ PID from the initial transmission or the UE may continue repetition with different HARQ PID. If the latter is used, the network may not be able to combine repetitions with different HARQ PIDs. However, this can increase the reception probability when collision probability is high. 
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Figure 2 difference between option 1 and option 1-1
For Option 2, which is similar to frequency-domain case of Option 1, each configuration of UL data transmission without grant can be mapped to dedicated HARQ process. In this case, multiple configuration is needed to supporting multiple HARQ process. 
In Option 3, it is not necessary to define or assign HARQ PID when UE transmits data without grant. Retransmission grant can be linked to TB received at gNB with information of time and/or frequency resource used for the TB. These information can be indicate in UL grant implicitly or explicitly. If it is need to assign HARQ PID for commonality, UL grant can also include HARQ PID to assign to TB. Regarding asynchronous HARQ and DCI design, it is necessary further consideration how to link UL grant to TB transmitted without grant. 
Alternatively, it can be considered that UE transmit HARQ process ID explicitly together with UL transmission without grant as in Option 4. For instance, UCI including HARQ process ID can be piggybacked on UL transmission without grant, or UE can transmit multi-bit SR including HARQ process ID together with UL transmission without grant. However, when HARQ process ID is mapped on PUSCH, it would be vulnerable to collision between UL transmissions without grant. Meanwhile, when separate channel is used to transmit HARQ process ID, overall signaling overhead could be excessive.
The proper option may also depend on how resource configuration is done to support repetition. For example, if the resource configuration identifies potential candidates where initial transmission would occur, Option 1 or 2 seems working. Or, if the resource is shared between initial and retransmission, Option 1-1 would work better. 
Proposal 8: Joint decision of HARQ ID determination with resource configuration for initial/retransmission is necessary. Further focus on Option 1, 1-1 and 2 along with resource configuration options. 
1.3. Aspects of Resource configuration
In agreement from RAN1 NR#2 meeting, we have “a resource” in each configuration for UL data transmission without grant. For “a resource”, a configuration has “a resource” with periodicity and offset and one TB is mapped to “a resource”. Considering K repetitions including initial transmission, the gNB has to configure resources to UE for following repetitions as well as initial transmission. However, meaning of “a resource” is a bit ambiguous. To clarify this, we can consider two different interpretation of “a resource” for one TB in note:
· Option 1: “one TB” is mapped across K repetition including initial transmission. In this case, “a resource” can be interpreted as K transmission occasion for all of the K repetition including first repetition transmission.
· Option 2: “one TB” is mapped onto each transmission of K repetition. In this case, “a resource” can be interpreted only one transmission occasion for either first repetition transmission or other successive repetition
For Option 1, each configuration has K transmission occasion in one periodicity for K repetition. Resources for K transmission occasion can be configured implicitly (consecutive or periodic) or explicitly (periodic or patterned). For Option 2, each configuration has only one transmission occasion in one periodicity. In this case, K transmission occasion across multiple periodicity is used for K repetitions. 
Considering both options, meaning of “multiple resources” is also changed according to options. In Option 1, “multiple resource” is similar to multiple configuration. In Option 2, “multiple resource” means multiple transmission occasion in one periodicity. Before determining either multiple resources or multiple configurations, the necessity of more than a resource in each periodicity needs to be clarified. There are the following objectives discussed regarding this.
(1) Differentiation of resource used for first repetition from resources used for other successive repetitions. This is mainly useful for HARQ PID determination based on the resource of first repetition. 
(2) If frequency hopping is supported, different resources are used for hopping purposes. 
(3) Considering dynamic TDD, it may not be easily possible to configure a single resource with single periodicity. 
Figure 3 indicates examples of each option. In case Option 1 in the above is considered as the agreement, still, multiple configuration of time/frequency resources may be necessary to support the above mentioned motivations. In case Option 2 is considered as the agreement, additional configuration seems necessary to support the above motivations. For example, for (1), additional periodicity (which can be multiple of resource periodicity) can be configured for resources for first repetition. For (2), additional hopping patterns can be configured which may be applied per slot index. For (3), additional available/unavailable resource configurations could be necessary. In our view, hopping can be deferred as the hopping for grant-based transmission is not yet clear. For motivation of (1) or (3), it is better to have separate configurations as the number of repetitions and unavailable resources can be changed. 
In this sense, we propose that Option 2 is understood as the agreement, and focus on a single resource per resource configuration in Rel-15 at least before December.
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[bookmark: _Ref494274702]Figure 3 possible options of resource configuration 
Proposal 9: Clarify that Option 1 is the agreement for a resource with periodicity in a resource configuration. As per the agreement, first and successive repetition occurs in the same resource configuration. 
Now remaining question is whether to support (1) and (3) mentioned in the above as the motivations for multiple resources. For (1), it can be considered to configure ‘additional’ periodicity for initial transmission (i.e., first repetition) where successive repetitions can occur only after such resources as shown in Figure 4 
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[bookmark: _Ref494715008][bookmark: _Ref494715002]Figure 4 an example of additional periodicity for initial transmission

If latency is not concerned, this approach can be considered to simplify HARQ PID determination and procedure for UL transmission without grant. However, we generally prefer no restriction of initial transmission (i.e., first repetition) as the main motivation of UL transmission without grant is to reduce the latency. 

Proposal 9: For resource configuration of UL data transmission without grant, 
· Single periodic “a resource” per resource configuration is prioritized. 
· Definition of “a resource” can be following:
· “a resource” means one transmission occasion for either initial transmission or repetition.
· Repetition occurs sequentially utilizing the configured resource. 
Proposal 10: To determine HARQ PID for UL data transmission without grant,
· FFS between
· Option 1-1: A HARQ PID is mapped to multiple time resources 
· Option 1: Additional subset of resources for initial transmission (i.e., first repetition) is configured where HARQ PID is determined by resource of initial transmission 
· Option 2: A HARQ PID is separately configured per each configuration.
 Uplink data transmission with grant
1.4. SR periodicity
From above agreement of last meeting, a scheduling request can be configured with symbol-level periodicity. When SR periodicity is shorter than SR resource, there can be an ambiguity of timing of SR triggering. First of all, when configuring SR periodicity of 1 symbol to the UE using 2 symbol PUCCH as SR resource, SR can be triggered in second symbol of SR resource. In this case, we can postpone SR to next opportunity or utilize only last one symbol. For the former, meaning of symbol level SR is fading. For the latter, there can be an issue of multiplexing. 
Secondly, considering other UCI like DL HARQ-ACK feedback, it would be beneficial that scheduling request is multiplexed with other UCI. When using different numerology for different UCI like SR and HARQ-ACK, there can be an issue on how to multiplexing different UCI using different numerology. For example, SR is configured with 1 symbol PUCCH and 1 symbol periodicity and PUCCH for HARQ-ACK is 2 symbol PUCCH. In this case, SR can be triggered when HARQ-ACK is needed and SR can also be triggered during HARQ-ACK transmission. For simplicity, it can be considered to restrict SR periodicity and numerology of SR resource to numerology of PUCCH for other UCI. Alternatively, we can postpone one of those. 
Proposal 11: For PUCCH for SR and SR periodicity,
· Minimum SR periodicity can be restrict to transmission duration of PUCCH for SR.
· FFS on how to multiplex UCIs using different numerology
· FFS on how to handle SR triggering during transmission of other UCI 

Conclusion
In this contribution, we discuss on UL transmission with/without grant. Our proposals are as follows:
Proposal 1: For both type 1 and type 2 UL data transmission without grant, fixed RV value over repetitions is assumed at least until December. 
Proposal 2: For the type 2 UL transmission without grant, the number of repetition K is configured by Combination of RRC signalling and L1 activation signalling
Proposal 3: For the UL transmission with grant, the number of repetition K is configured by Combination of RRC signalling and L1 activation signalling
Proposal 4: For both of type 1 and type 2 UL data transmission without grant, each configuration for UL data transmission without grant has own unique RNTI
Proposal 5: For TB initially transmitted by UL data transmission without grant, the same RNTI is used for associated with the configuration is used for same TB continuously.
Proposal 6: No specific handling or assumption is made when a UE has not received any UL grant after finishing transmission of K repetition. A UE may restart initial transmission based on UL transmission without grant, or wait until HARQ-ACK timer expires for HARQ-ACK buffer flushing. 
Proposal 7: If ACK feedback is necessary, UL grant with special state (e.g., no resource allocation) can be used as an ACK.
Proposal 8: Joint decision of HARQ ID determination with resource configuration for initial/retransmission is necessary. Further focus on Option 1, 1-1 and 2 along with resource configuration options. 
Proposal 9: Clarify that Option 1 is the agreement for a resource with periodicity in a resource configuration. As per the agreement, first and successive repetition occurs in the same resource configuration. 
Proposal 9: For resource configuration of UL data transmission without grant, 
· Single periodic “a resource” per resource configuration is prioritized. 
· Definition of “a resource” can be following:
· “a resource” means one transmission occasion for either initial transmission or repetition.
· Repetition occurs sequentially utilizing the configured resource. 
Proposal 10: To determine HARQ PID for UL data transmission without grant,
· FFS between
· Option 1-1: A HARQ PID is mapped to multiple time resources 
· Option 1: Additional subset of resources for initial transmission (i.e., first repetition) is configured where HARQ PID is determined by resource of initial transmission 
· Option 2: A HARQ PID is separately configured per each configuration.
Proposal 11: For PUCCH for SR and SR periodicity,
· Minimum SR periodicity can be restrict to transmission duration of PUCCH for SR.
· FFS on how to multiplex UCIs using different numerology
· FFS on how to handle SR triggering during transmission of other UCI 
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