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1. Introduction
At the RAN1 #90bis meeting, agreements on UL waveform determination for UL transmission with and without UL grant were achieved [1]. In addition, following agreements on UL transmission without UL grant were made based on the Email discussion [#90bis-NR-34]. 
	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}



Based on the Email discussion, it is noted that whether to confirm the above working assumption will be done under the coding session.
In addition, it is noted that following agreements were made in Email discussion [90b-NR-16]:
	[bookmark: _Hlk498432540]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



In this contribution, remaining issues on UL transmission procedure is discussed, particularly following aspects:
· UL transmission without UL grant
· Frequency hopping for PUSCH
· Schemes for SP-CSI reporting on PUSCH 
[bookmark: _GoBack]
2. UL transmission without UL grant
2.1. Resource allocation/configuration for UL data transmission
It is preferred to use a common mechanism for similar/same functions in general. Type 2 UL transmission without grant is similar as grant based transmission, in the sense that L1 signalling is available, in addition to RRC signaling. This L1 signalling is for activation/deactivation, but can be used to indicate time/frequency resource where the UL transmission without UL grant is allowed. The DCI indication mechanism for time/frequency resource allocation for UL transmission without UL grant can be the same as that for UL transmission with UL grant. Once the resource for UL transmission without UL grant is identified by the L1 signalling for activation, the UE can transmit PUSCH on the indicated resource with a particular periodicity which is configured by RRC signalling.
For Type 1 UL transmission without grant, L1 signaling is not used; however, the time/frequency resource allocation  by RRC can take the same/similar shape of those parameters indicated by L1 signaling/UL grant. Details on resource allocation including VRB-to-PRB mapping can be found in our companion contribution [2]. In the following, we present our views on time-domain resource allocation, particularly for multiple-slot and mini-slot scheduling.
Proposal 1:
· For Type 2 UL transmission without UL grant, time/frequency resource allocation including frequency-hopping is indicated by the L1 signalling for activation/deactivation.
· For time/frequency resource allocation, the signaling details is the same as that of UL transmission with UL grant.
· For Type 1 UL transmission without UL grant, time/frequency resource allocation including frequency-hopping is configured by RRC signaling.

2.1.1. Multiple-slot scheduling 
Based on the discussions in previous meetings, for multiple-slot scheduling, generally there are two options for the relation between the periodicity P and the resources used for repetition as shown in Fig. 1:
Option 1: P is the periodicity between adjacent two repetitions where the number of repetitions is K  
Option 2: P is the periodicity between adjacent two bundles of K repetitions
[image: ]
Fig.1 illustration of relation between periodicity and repetition
Basically, option 1 and option 2 have no big difference. As shown in the figure, option 1 is a special case of option 2 and hence, option 2 actually is more flexible than option1; option 2 can realize option 1 by proper setting the value of the periodicity. 
Considering that  multiple slot transmission of the same TB by repetitions is supported for both grant-based and grant-free transmissions, the resource allocation mechanism should be determined such that both can be supported by the same framework. For time-domain resource allocation for slot and mini-slot, following agreements were made in the last meeting under the resource allocation session, copy below for reference:
	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



Above means that the table will be provided for slot and mini-slot, while FFS for multi-slot/multi-mini-slot. Assuming that there is a table defining the resource for multiple slot scheduling, one index into a UE-specific table can be used to indicate the resource(s) for both Type 1 and Type 2 UL transmission without UL grant. Equivalently, the index for Type 1 is configured by RRC, for Type 2 is indicated by UL grant. Then, option 2, in which P is the periodicity between adjacent two bundles of K repetitions, is straightforward to be the definition of the periodicity. Whether the K repetitions can be continuous or non-continuous in time domain depends on the discussion in the resource allocation session and table design.
Proposal 2:
· P is the periodicity between adjacent two bundles of the K repetitions.
· Whether the K repetitions can be continuous or non-continuous in time domain depends on the table design.
2.1.2. Mini-slot scheduling
For mini-slot-based scheduling, firstly, 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. Besides, all UEs supporting mini-slot operation shall support dynamic switching between mini-slot and slot-based operations. With this in mind, mini-slot scheduling cross 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 may create more problems to handle, e.g., collision between DL/UL mini-slot and CORESET at the beginning of a slot, which causes resource fragmentation. Therefore, it is not essential to support mini-slot cross slot boundary in Rel.15. Its benefit can be considered in future releases if deemed necessary. 
 Proposal 3:
· Mini-slot spans cross slot boundary is not supported in Rel.15.
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 Fig. 2, compared to one TB using multiple mini-slots within one slot by repetition, scheduling mini-slot with longer length (or scheduling slot-based data) 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, limiting the number of mini-slot repetitions within one slot to be at most one 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.

[image: ]
Figure 3.Repetition case for UL data transmission without grant using mini-slot(s)

Proposal 4:
· 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.
2.2. Repetition constructions
The scheduled/configured K slots for the TB may not be always available for UL transmission without UL grant because some slot(s) may be changed to DL slot or unknow based on dynamic SFI indication, measurement gap and timing misalignment between traffic arrival and the occurrence of the reserved/activated resource for UL data transmission etc. Then whether these ‘invalid/unavailable’ slot(s) are counted in the repetitions for both data with and without grant needs to be further clarified, in other words, whether the number of performed repetitions must achieve K. 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 Fig. 4, 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.  
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Figure 4. 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).

2.3. HARQ operations
2.3.1. Use case for multiple configurations
It was agreed in RAN1 NR Ad-Hoc#3 meeting that multiple resource configurations for UL transmission without UL grant can be configured to a UE. SPS is configured per serving cell. While in RAN2 #99bis meeting , it was agreed that for SPS, multiple SPS configurations per serving cell are not supported and RAN2 has not yet studied the potential concerns related to GF. In the following, we present our views on whether to support multiple configurations in one carrier.
From both RAN1 and RAN2 perspective, Type 2 UL transmission without UL grant can cover the UL SPS, hence for Type 2, we should follow the agreement made by RAN2 that multiple configurations per serving cell are not supported. Then for Type 1 UL transmission without UL grant, three motivations are proposed to support multiple configurations per serving cell:
1. To support different service requirements in terms of latency and reliability;
2. To reduce the latency for one traffic type.
3. To support multiple BWPs per serving cell.
Regarding the relation between the configuration for UL transmission without UL grant and the configuration for BWP, currently similar issue on whether it is BWP-specific or BWP-common also exist for other configurations like CORESET/search space, SFI, HARQ-ACK resource set, SR, data resource allocation, etc. In addition, RAN2 also had email discussions on BWP configuration in relation with other features, we can come back later to decide how to support multiple BWPs.  
The first and second motivation of supporting multiple configurations for Type 1 UL transmission without UL grant are similar as that for LTE V2X SPS or NR SR. For LTE V2X SPS, to support multiple configurations for different services per serving cell, UE assistance information including at least on periodicity and/or timing needs to be provided to the network; it is expected more specification efforts for NR Type 1 UL transmission without UL grant to support multiple configurations on one carrier. Even without multiple configurations, different services having different requirements can still be supported in one carrier based on traffic priority if they need to be transmitted at the same time. 
For UL transmission without UL grant, the transmission parameters is semi-persistent and may have collisions between the different UEs, depending on gNB resource management, its reliability or transmission efficiency may not always be as good as UL transmission with grant. So once gNB detects the UL transmission without UL grant, the reasonable way is to switch it to grant based transmission. This reduces the amount of traffic on the resources for UL transmission without UL grant and improve the performance even for the grant-free transmission. From this point, it is similar as SR, then if multiple configurations for Type 1 on one carrier adopts similar way as multiple configurations for SR on one carrier, whether duplicated functions are needed in this release is questionable.
Proposal 6:
· Multiple resource configurations for UL transmission without UL grant per serving cell are not supported.
· FFS interaction with BWP configuration.
 
2.3.2. 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 configured/activated slot for the first repetition; It is noted that even if UE cannot transmit on first resource within the repetition bundle due to collision or traffic arrival timing misalignment with the resource, the HARQ ID is still determined by the first resource within the repetition bundle. 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 7: 
· HARQ ID derivation for UL transmission without UL grant should be the same as in LTE SPS.
2.3.3. 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 8:
· Unless strong benefit is identified, explicit positive HARQ-ACK feedback from gNB to UE is not supported in Rel.15.
· 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 9:
· 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. 

3. Frequency hopping for PUSCH
Following agreements were made for PUSCH 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.



3.1. Single-slot PUSCH transmission
It was agreed to support frequency-hopping also for PUSCH using CP-OFDM waveform with contiguous resource allocation to obtain the frequency diversity gain while avoiding causing a serious problem of intermodulation distortion (IMD). Hence, the data mapping order should also be different from frequency-first and time-second [1].
It was agreed at RAN1#90 that frequency-hopping for a PUCCH occurs within the active UL BWP for the UE. In [2], boundaries for intra-slot frequency-hopping for long-PUCCH having various starting positions/durations are proposed. PUSCH frequency-hopping should also follow this way. No time gap should be specified between frequency hops. 
For FH gap/offset/bandwidth, following factors need to be taken into account.
· Efficient multiplexing between UEs with UL CP-OFDM waveform and RA Type 0 and UEs with UL CP-OFDM/DFT-s-OFDM waveform and RA Type 1, the FH gap/offset/bandwidth should be multiple of RBG size. 
· Efficient multiplexing between UEs with different BWPs sharing the same carrier
· Achieve good tradeoff between lower signaling overhead and sufficient frequency diversity gain
Therefore, frequency-hopping pattern should not be dependent on UL BWP configuration; for example, as shown in Fig. 1, frequency-hopping pattern for the UE1 with wider UL BWP can be based on narrower UL BWP configured/activated for UE2 to reduce the spectrum fragmentation. 
[image: ]
Fig. 1 Example for frequency-hopping pattern
Proposal 10:
· For PUSCH with CP-OFDM waveform applying the intra-slot frequency hopping, data mapping order is the same as that for intra-slot frequency-hopping PUSCH with DFT-s-OFDM waveform.
· Frequency-hopping for a PUSCH occurs within the active UL BWP for the UE.
· Intra-slot frequency-hopping boundary in time-domain should be aligned with frequency hopping boundary for long-PUCCH. 
· Frequency-hopping bandwidth in frequency domain should not depend on the bandwidth of the UL BWP and should be configurable flexibly.

3.2. Multiple-slot PUSCH transmission
A long-PUCCH over multiple slots is supported for NR. For this, intra-slot FH and inter-slot FH are not enabled at the same time. Similarly, for PUSCH over multiple slots, the intra-slot hopping and inter-slot hopping are not enabled at the same time for a UE.
If multiple-slot PUSCH adopts intra-slot FH, following two options can be considered as shown in Fig. 2.
Option 1: intra-slot FH applies in K slots, where K is the number of aggregated slots.
Option 2: intra-slot FH applies in the slot # floor (K/2).
[image: ]
Fig. 2 Intra-slot FH for multiple-slot PUSCH transmission
Option 1 can obtain more diversity gain also in time-domain, while option 2 can improve the channel estimation accuracy. Compared these two, option 1 is preferred since option 2 with even value of K cannot realize equal amount of resources between the hops, which results in unequal performance. 
If multiple-slot PUSCH adopts inter-slot FH, following two options can be considered as shown in Fig. 3.
Option 1: hopping is applied to every two slots.
Option 2: hopping is applied to every M slots, where M<=K.
[image: ]
Fig. 3 Inter-slot FH for multiple-slot PUSCH transmission
For inter-slot FH for multiple-slot PUSCH, option 1 and option 2 fits different operations. For example, if the number of slots for multiple-slot PUSCH can change while the frequency-hopping pattern is fixed, option 1 is better than option 2. On the other hand, if the number of slots for multiple-slot PUSCH is semi-statically fixed and is equal to the frequency-hopping pattern, option 2 offers better channel estimation accuracy. So, exact way should be determined taking into account the applicable operation.
For FH gap/offset/bandwidth, similar analysis as for single-slot PUSCH transmission.
Proposal 11:
· For multiple-slot PUSCH transmission,
· Intra-slot FH applies in K slots, where K is the number of aggregated slots.
· Inter-slot FH applies in either every two slots or every M slots.
· Final decision should take the use-cases into account.

4. Schemes for SP-CSI reporting on PUSCH
In the RAN1 #90bis meeting and Email discussion [90b-NR-16], MIMO experts had a discussion of activation/deactivation scheme for SP-CSI reporting on PUSCH and agreed to align SP-CSI transmission mechanism as much as possible with UL data transmission mechanism. Considering the similarity between SP-CSI on PUSCH and UL SPS/Type2-grant-free on PUSCH, activation/deactivation mechanism can be based on the same framework. More specifically, an UL grant, whose CRC is scrambled by the specific RNTI, is used to activate the semi-persistent transmission of SP-CSI reporting. The UL grant indicates the time/frequency resource for the SP-CSI on PUSCH, while the periodicity of SP-CSI on PUSCH is configured by RRC signalling.
Proposal 12:
· SP-CSI on PUSCH is activated/deactivated by an UL grant whose CRC is scrambled by SP-CSI-RNTI.
· SP-CSI-RNTI is configured by RRC signalling.
· Periodicty of SP-CSI on PUSCH is configured by UE-specific RRC signalling.
· Time/frequency resource of the SP-CSI on PUSCH is provided by the UL grant activating the SP-CSI on PUSCH.

In Rel.8 LTE UL SPS, acknowledgement for the UL SPS activation is not transmitted; if the activation signalling is missed, the UE will not transmit the UL SPS PUSCH and hence, eNB can notice it by decoding the PUSCH. In Rel.14 LTE UL SPS, skipping is supported.Then, acknowledgement is transmitted by the MAC CE of the PUSCH, since eNB cannot identify whether the UE correctly received activation signalling but skips PUSCH transmission, or the UE missed it. For SP-CSI on PUSCH, similarly to this, whether the acknowledgement is necessary is up to whether the UE is allowed to skip SP-CSI on PUSCH.
Proposal 13:
· Determine whether the UE is allowed to skip SP-CSI on PUSCH.
· If no, no acknowledgement for activation signalling is necessary.
· If yes, acknowledgement for activation signalling should be available by the PUSCH.

4. Conclusion
In this contribution, we discussed UL data transmission without grant and the detailed mechanism to support SP-CSI reporting on PUSCH.  Following proposals were made.
Proposal 1:
· For Type 2 UL transmission without UL grant, time/frequency resource allocation including frequency-hopping is indicated by the L1 signalling for activation/deactivation.
· For time/frequency resource allocation, the signaling details is the same as that of UL transmission with UL grant.
· For Type 1 UL transmission without UL grant, time/frequency resource allocation including frequency-hopping is configured by RRC signaling.
Proposal 2:
· P is the periodicity between adjacent two bundles of the K repetitions.
· Whether the K repetitions can be continuous or non-continuous in time domain depends on the table design.
Proposal 3:
· Mini-slot spans cross slot boundary is not supported in Rel.15.
Proposal 4:
· 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 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:
· Multiple resource configurations for UL transmission without UL grant per serving cell are not supported.
· FFS interaction with BWP configuration.
Proposal 7: 
· HARQ ID derivation for UL transmission without UL grant should be the same as in LTE SPS.
Proposal 8:
· Unless strong benefit is identified, explicit positive HARQ-ACK feedback from gNB to UE is not supported in Rel.15.
· 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 9:
· 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 10:
· For PUSCH with CP-OFDM waveform applying the intra-slot frequency hopping, data mapping order is the same as that for intra-slot frequency-hopping PUSCH with DFT-s-OFDM waveform.
· Frequency-hopping for a PUSCH occurs within the active UL BWP for the UE.
· Intra-slot frequency-hopping boundary in time-domain should be aligned with frequency hopping boundary for long-PUCCH. 
· Frequency-hopping bandwidth in frequency domain should not depend on the bandwidth of the UL BWP and should be configurable flexibly.
Proposal 11:
· For multiple-slot PUSCH transmission,
· Intra-slot FH applies in K slots, where K is the number of aggregated slots.
· Inter-slot FH applies in either every two slots or every M slots.
· Final decision should take the use-cases into account.
Proposal 12:
· SP-CSI on PUSCH is activated/deactivated by an UL grant whose CRC is scrambled by SP-CSI-RNTI.
· SP-CSI-RNTI is configured by RRC signalling.
· Periodicty of SP-CSI on PUSCH is configured by UE-specific RRC signalling.
· Time/frequency resource of the SP-CSI on PUSCH is provided by the UL grant activating the SP-CSI on PUSCH.
Proposal 13:
· Determine whether the UE is allowed to skip SP-CSI on PUSCH.
· If no, no acknowledgement for activation signalling is necessary.
· If yes, acknowledgement for activation signalling should be available by the PUSCH.
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Appendix A: Summary of email discussion [90b-NR-33]
This is the summary of email discussion on frequency hopping for PUSCH. The agreements made based on this email discussion are available in the Chairman’s note and hence not included in the attachment.



Appendix B: Summary of email discussion [90b-NR-34]
This is the summary of email discussion on email discussion for UL transmission without UL grant for proposals approval and other issues related to RRC signaling. The agreements made based on this email discussion are available in the Chairman’s note and hence not included in the attachment.
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1. Background


This document will mainly focus on approval of following proposals. To promote the progress, some related questions are also listed for supporting FH for PUSCH.





Proposals:


· Frequency hopping is supported for CP-OFDM based NR-PUSCH transmission with contiguous RB allocation 


· At least intra-slot frequency hopping is supported for 14 symbol slot case


· For UL transmission with grant, intra-slot FH hopping can be enabled/disabled by UL grant.


· For PUSCH with grant, at least following are supported and configured by OSI: 


· Inter-slot FH without intra-slot FH.


· Inter-slot FH + intra-slot FH.


2. Clarification on the agreements  This section will be handled by Email discussion [90b-NR-31] 


At RAN1 #90 meeting, following agreements were made on MIMO codeword mapping [1]:


			Agreements:


· For DL data channel, the modulated symbol stream associated with a codeword (CW) is only mapped to the allocated resource with the following order in Rel-15 NR:


· First across layers associated with the codeword (CW), then across subcarriers (frequency) and then across OFDM symbols (time)


· For UL data channel with CP-OFDM waveform, support the same layer mapping procedure with DL


· No frequency and/or time interleaving is supported in Rel-15 NR


· FFS for DFT-s-OFDM uplink with and without frequency hopping


· Note that additional layer correspondence can be a separate discussion from 3 to 8 layers














Question 1: 


· Clarification on whether above agreements on “No frequency and/or time interleaving is supported in Rel-15 NR” are applied to 


· Option 1: UE-specific non-fallback DCI scheduling DL data only


· Option 2: UE-specific non-fallback DCI scheduling DL data, and common DCI and/or compact DCI (e.g. LTE DCI format 1C) scheduling system information, paging and random access response(RAR) information and/or information for a group of UEs 


 


			Company


			View





			NEC


			Option 1 is reasonable in order to achieve frequency diversity gain for the data scheduled by common and fallback DCI formats. Note that the frequency diversity can be enabled or disabled by 1-bit in the DCI format.





			


			











Question 1-1: 


· If your answer to Question 1 is Option 2, please provide your views on whether/how to ensure the frequency diversity gain when the frequency-selective scheduling is not possible since the scheduling is for all or a goup of UEs within the cell.


			Company


			View





			


			





			


			











At RAN1 #90bis meeting, following agreements were made on under the AI of DL/UL resource allocation [4]:


			Agreements:


· For the fallback DCI, only resource allocation type 1 is supported


· At least with PRB-level granularity


· FFS other granularty(ies)











Question 2: 


· It was agreed that the RA type for fallback DCI is resource allocation type 1, i.e., RIV-based, whether to support frequency interleaving e.g. distributed VRB-to-PRB mapping for fallback DCI scheduling UE-specific data? If your answer is No, please provide your views on whether/how to ensure the frequency diversity gain when the frequency-selective scheduling is not available.


			Company


			View





			NEC


			In the downlink, distributed VRB-to-PRB mapping with contiguous VRB allocations can achieve frequency diversity gain, so, it can be supported similar to LTE.





			


			











Question 3: 


· If distributed VRB-to-PRB mapping for PDSCH transmission is supported, please provide your solutions on following design:


· Interleaver


· Intra-slot frequency hopping


			Company


			View





			NEC


			Similar to LTE of DVRB-to-PRB mapping using an interleaver.





			


			











3. Frequency hopping for uplink transmission 


At RAN1 #89 meeting, following agreements were made [1]:


			[bookmark: _Hlk495957908]Agreements:


· For DFT-s-OFDM based NR-PUSCH transmission, contiguous RB allocation with/without frequency hopping are supported


· At least intra-slot frequency hopping is supported for 14 symbol slot case


· FFS on detailed resource allocation


· FFS on detailed frequency hopping for PUSCH














In addition, based on the updated work plan [2], RAN4 prioritizes the continuos RB allocation allocation for CP-OFDM and DFT-s-OFDM waveform. If intra-slot FH is not supported for UL CP-OFDM waveform, frequency diversity gain cannot be achieved. 


Question 41: 


· Whether to support following proposal? 


· Frequency hopping is supported for CP-OFDM based NR-PUSCH transmission with contiguous RB allocation 


· If your answer is No, whether/how to achieve frequency diversity gain for UL transmission using CP-OFDM waveform with contiguous allocation, especially for Msg.3?


			Company


			View





			NEC


			We agree the above proposal to be supported:


· Frequency hopping is supported for CP-OFDM based NR-PUSCH transmission with contiguous RB allocation 








			AT&T


			We support the proposal that frequency hopping shoud be supported for CP-OFDM





			NTT DOCOMO


			Yes, we support above proposal. 





			Intel


			Yes, we agree to the support of frequency hopping for CP-OFDM based NR-PUSCH transmission with contiguous RB allocation. Common design and signaling can be adopted as for both DFT-s-OFDM and CP-OFDM waveforms for PUSCH.





			LG


			We support frequency hopping for CP-OFDM based NR-PUSCH transmission. Considering multiplexing between NR-PUSCH with different waveforms, it would be beneficial. 





			Huawei


			Support frequency hopping for CP-OFDM based NR-PUSCH transmission with contiguous RB allocation, which is beneficial for the case with two overlapped BWPs with different waveforms.





			QC


			Support above proposal.











Question 52: 


· Similar as LTE, whether to support following? If your answer is No, what is your concern or your views.


· For UL transmission with grant, at least following hopping mode are supported and configured by RMSI or OSI: 


· Inter-slot FH without intra-slot FH.


· Inter-slot FH + intra-slot FH.


· In addition, for UL transmission with grant, intra-slot FH hopping can be enabled/disabled by UL grant.


			Company


			Views/comments





			NEC


			We agree the above proposal to be supported:


· Frequency hopping is supported for CP-OFDM based NR-PUSCH transmission with contiguous RB allocation 


In addition, we think the frequency diversity gain is important during initial access (msg3), so, some cell-specific frequency hopping parameters should be at least in the RMSI. 





			AT&T


			 We understand the motivation of that proposal. In principle we support his however we need to have a mechanism to change the configuration via DCI





			NTT DOCOMO


			Considering that the FH information is also necessary for Msg3, it should be included in RMSI. Therefore, we support following proposal:


· For UL transmission with grant, at least following hopping mode are supported and configured by RMSI or OSI: 


· Inter-slot FH without intra-slot FH.


· Inter-slot FH + intra-slot FH.


· For UL transmission with grant, intra-slot FH hopping can be enabled/disabled by UL grant on top of RMSI configuration.





			Intel


			In addition to RMSI, the UE specific RRC configuration of the FH mode and patterns should be supported as well. Regarding the enable/disable of FH by UL grant, we propose to not introduce an explicit DCI field to enable/disable the frequency hopping to override an RRC configuration. A DCI field for the frequency hopping in UL grant can be used to indicate the frequency hopping pattern, i.e., the frequency resource to use in the 2nd half of the slot or/and subsequent slots in case of multi-slot, among the RRC configured set of frequency hopping patterns.





			LG


			In our view, it would be beneficit to support frequency hopping for Msg3 for cell coverage. In that point of view, RMSI can be used to configure freuqnecy hopping mode for NR-PUSCH. Furthermore, we support that RRC signalling can update frequency hopping mode as in LTE system. To support frequency hopping active BWP which is RRC configured, RRC signalled freqeucny hopping mode is necessary. Consdiering scheduling flexibility, UL grant can choose whether or not to use NR-PUSCH frequency hopping including both intra-slot and inter-slot FH. 





			Huawei


			At first the proposal needs to be clearer targeting for PUSCH transmission not other UL transmission. 


Also RMSI may be suitable for indicating the FH of Msg3 but for PUSCH transmission in RRC_connected UE-specific RRC configuration is perffered.


In addition, inter-mini-slot hopping for multiple mini-slots case is more critical and useful. Similar proposal can be applied.





			QC


			The proposal is not very clear. We think the updated proposal in the email discussion is more clearer and better.


Support UE-specific configuration of 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


  FFS: details including the number of configurations, hopping pattern/configurations, signaling designs, etc.


  FFS mini-slot FH














Question 63: 


· For PUSCH intra-slot FH, what is your views on hopping boundary in time domain? 


· Is it aggregable that PUSCH intra-slot FH boundary can adopt the hopping boundary of long-PUCCH as baseline?


			Company


			View





			NEC


			We think some cell-specific frequency hopping parameters should be in the RMSI in order to avoid collision of the hopping UEs. Then, based on these paramters, the FH boundaries of PUSCH intra-slot/inter-slot and long-PUCCH can be aligned.





			NTT DOCOMO


			Yes, it is beneficial to align the intra-slot FH boundary in time-domain between the long-PUCCH and PUSCH for efficient resource utilization and easy resource multiplexing management.





			At&T


			 We are fine with this proposal





			Intel


			Yes, it is desirable that the hopping boundary of long-PUCCH for more than 2 UCI bits is taken for PUSCH as well. By doing so, PUSCH and PUCCH can be efficiently multiplexed with being aligned in both time and freqeucny domains.





			LG


			We prefer to have separate hopping flags between PUCCH and PUSCH. To be specific, long-duration PUCCH can perform frequency hopping while PUSCH does not perform freqeucny hopping. PUSCH can be allocated in a certain frequency resources based on frequency selectivity. In that point of view, network can choose whether or not to align hopping boundary in time domain between PUCCH and PUSCH. Furthermore, multiplexing of different PUSCH durations (e.g., slot-level PUSCH, non-slot-level PUSCH) should be also considered. Depending on multiplexing, it is possible that different hopping pattern may be necessary. For example, to align 7OS PUSCH and 12 OS PUSCH, it is still desirable to hop at 7th OFDM symbol instead of in the middle of PUSCH transmission for intra-slot hopping. 





			Huawei


			We slightly prefer that the hopping boundary in time domain should be configured using RRC signalling.











Question 74: 


At RAN1 #90 meeting, following agreements were made:


			Agreements:


· Frequency-hopping for a PUCCH occurs within the active UL BWP for the UE


· FFS message 4 ACK/NACK


· FFS multiple active BWP


· The active BWP refers to BWP associated with the numerology of PUCCH














· Is it aggregable that frequency-hopping for a PUSCH occurs within the active UL BWP for the UE?


			Company


			View





			NEC


			Yes, it is agreeable. In addition, hopping UEs (PUCCH and PUSCH) in a cell should be aligned to avoid collisions.





			AT&T


			 Yes





			NTT DOCOMO


			Yes.





			Intel


			Yes.





			LG


			Since different BWPs can be partially or overlapped each other, it would be necessary that network configures frequency hopping bandwidth to be used for frequency hopping. In this case, NR-PUSCH transmisisons associated with differernt BWP can be efficiently multiplexed. If frequency hopping bandwidth is larger than UE’s active UL BWP, some handling may be necessary (e.g., ignore such PRBs outside of UE’s active BWP). Regardless of hopping pattern, UE should not expect to transmit PUSCH outside of its active BWP. 





			Huawei


			Agree. In addition, one or multiple hopping subbands are configured for a BWP and hopping are respectively within each subband.





			QC


			YES











Question 85: 


· [bookmark: _Hlk495957625]How to configure/indicate the frequency hopping bandwidth for a PUSCH such that resource fragmentation is avoidable when different UEs having different UL BWPs share the same carrier?


			Company


			View





			NEC


			Similar to LTE, Frequency hopping offset and subband size (ie. the frequency hopping bandwidth) should be defined in a cell specific manner.


These two parameters should be agreed and captured in the RRC parameter list.





			AT&T


			 In our opinion, the network should be able to adapt the hopping bandwidths can solbe this problem. The configuration details can be FFS.





			NTT DOCOMO


			In LTE, there are two Types of PUSCH hopping. Whatever Type 1 or Type 2, the hopping bandwidth/offset is based on the available cell bandwidth for data transmission. In NR, different UE can have different active UL BWP, in order to multiplex PUSCHs on different UL BWPs efficiently, it is desirable to make the PUSCH frequency-hopping bandwidth configurable by the NW in an independent manner from the bandwidth of the UL BWP such that spectrum fragmentation can be minimized.





			Intel


			As responded to Question 2, it should be supported that a UE is configured with a set of frequency hopping patterns via RRC and a UL grant indicates which frequency hopping pattern (e.g., frequency hopping BW offset) to apply in the 2nd half of the slot or/and subsequent slots in case of multi-slot. PRB level full resolution should be undesirable even for RRC based configuration of the frequency hopping pattern and a reasonable quantization of the frequency hopping BW offset should be supported for the gNB to efficiently align and multiplex PUSCH FH transmssions from the UEs.





			LG


			Frequency hopping bandwidth needs to be configured for each BWP. For efficient multiplexing among NR-PUSCH with frequency hopping, network can configured to share the same frequency hopping bandwidth between different UEs having different UL BWPs. Overall, we can consider the following approaches.


(1) Hopping occurs within a UE’s UL BWP where collisions are handled by the network


(2) Depending on the cases, different hopping pattern may be used. For example, ‘cell specific’ offset based hopping pattern could allow better multiplexing among different UEs with different BWPs (e.g., n~ PRB = n PRB + cell-specific offset) while it may not maximize the frequency diversity. On the other hand, Type 1 hopping in LTE or mirroring can maximize frequency diversity while it could lead collisions. Depending on the cases, it is thus necessary to define hopping pattern similar to LTE. 





			Huawei


			Frequency hopping offset(s) and subband(s) should be defined in UE-specific manner as such for BWP configuration.














4. Others


If any other important issues or concerns, like DMRS design to support distributed VRB-to-PRB design or intra-slot frequency hopping, please add below.





			Company


			View
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1. Background


This document is to tigger the discussion/approval of the following proposals and some issues which are related to the RRC parameters.


Proposals:


· For UL transmission without grant, for a TB transmission with K repetitions 


· The repetitions follow an RV sequence


· RV sequences for both CC and IR should be supported, i.e., the pattern with the same RV value is a special case of RV sequence


· The RV sequence is configured by RRC at least for Type 1. 


· For UL transmission without UL grant, for each configuration 


· The number of HARQ processes is explicitly configured by RRC 


· Each configuration can have multiple HARQ processes





At RAN1 NR Ad-Hoc#3 meeting, following agreements were made on UL transmission without UL grant.


			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











In addition, following agreements made in RAN2 #99 and #99bis meeting that we need to pay attention to. 


			[bookmark: _Hlk494099992]RAN2 #99 meeting


Agreements


1. UL/DL SPS configuration can be configured and activated simultaneously on both PCell and PSCell


2. SPS can be configured for a SCell.  FFS if it is restricted to a single configuration or can be allowed on multiple SCells.  





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  





RAN2 #99bis meeting


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 














As can be seen, similar discussions were held in RAN1 and RAN2, it is better to align our understandings on above agreements. In the following, some questions for UL transmission without grant are listed and companies are encouraged to provide their views.





2. Clarification on RAN1 and RAN2 understanding on some agreements 


RAN1 made agreement that multiple resource configurations for UL transmission without UL grant can be configured to a UE. RAN2 made agreements that SPS/GF operation can be active simultaneously for PCell/PSCell and SCell. While SPS is configured per serving cell and for SPS, multiple SPS configurations per serving cell are not supported. 





Question 1: 


· To further clarify that from RAN1 perspective, 


· Whether to support Type 1 and Type 2 UL Tx without UL grant configuration for a serving cell? 


· Whether to support Type 1 and Type 2 UL Tx without UL grant configuration for different serving cells?


· For a give Type, i.e., Type 1 or Type 2, whether to support multiple configurations for a serving cell?


· For a give Type, i.e., Type 1 or Type 2, whether to support multiple configurations for different serving cells?





			Company


			View





			NTT DOCOMO


			For above four questions, our views are following:


· No support of simultaneous configuration of Type 1 and Type 2 UL Tx without UL grant for a serving cell.


· Support simultaneous configuration of Type 1 and Type 2 UL Tx without UL grant for different serving cells.


· No support of multiple configurations for a serving cell for a given Type of UL Tx without UL grant.


· Support multiple configurations for multiple serving cells for a given Type of UL Tx without UL grant with up to one configuration for one serving cell.


For a given carrier, we do not see the prominent benefits to support more than one configurations and to support both Type 1 and Type 2 UL Tx without UL grant.


· BSR of all LCGs should be transmitted together with an UL transmission, and once gNB detects the UL transmission, the gNB should know the traffic characteristic in the UE’s buffer and can send the UL grant to schedule UL resources.


· To reduce latency, multiple configurations can be configured for different carriers. 


· If multiple configurations are allowed within one carrier, additional UE behavior should be carified, for example: at a given time, only one or multiple UL grant Tx procedure(s) is/are allowed; diverged views on the number of required RNTIs for different configurations for Type 1/Type 2 UL transmission. 





			Ericsson


			· If simultaneous support of Type 1 and Type 2 UL Tx without UL grant for a serving cell is meant here, we don’t think that’s necessary.


· Simultaneous configuration of Type 1 and Type 2 UL Tx without UL grant for different serving cell can be supported


· One resource configuration per cell should be supported. Note that the RRC spreadsheet needs to be updated to reflect this.


· The UL transmission without UL grant is configured separately per serving cell and hence different configuration would follow per serving cell, i.e. one configuration only per serving cell. 


Our understanding is that RAN2 has decided as well that there is only a single resource configuration for UL transmissions without grant and this applies equally for both type 1 and type 2. We are aware of the LS from RAN2 on this point as well, which has an implication to these questions. It might be good to clarify this aspect.





			Huawei


			Type 1 and Type 2 UL Tx without UL grant configuration can co-exist for a serving cell and for different serving cells. How many to configure and how to distribute the configurations among cells are left for gNB implementation. It is necessary to support multiple configurations at least for Type 1 to accormadate multiple BWPs/numerologies and potential switching to the active one among them .


· Support of simultaneous configuration of Type 1 and Type 2 UL Tx without UL grant for a serving cell. There is marginal standard effort.


· Support simultaneous configuration of Type 1 and Type 2 UL Tx without UL grant for different serving cells. There is marginal standard effort.


· Support of multiple configurations for a serving cell for at least Type 1 of UL Tx without UL grant. 





Actually, as background information, from RAN1 discussion and agreement, at least from our understanding, there is no constraint on multiple configurations for either Type 1 and Type 2 to be configured in one serving cell. However, during RAN2 discussion, there is concern for SPS and Type 2 due to the complex of L1 activation design, but no obvious concern for Type 1 which is RRC configured only. There was proposal on the screen to say there is no concern from RAN2 aspect to support multiple configurations in one serving cell for Type 1, but somehow removed at last due to some last second comment saying there hasn’t been enough discussion. But no one came up with concrete concern.





			Samsung 


			- We understand that RAN2 did not discuss whether GF and SPS can be simultaneously configured for a serving cell/ different serving cells.


- For Type 2, multiple configurations per serving cell are not supported (RAN2 agreement)


- For Type 1, we think the same principle as for Type 2 (i.e. single configuration per serving cell) is applicable.


The above questions can be discussed and decided in RAN 2. 





			NEC


			It is OK to support simultaneous configuration of Type 1 and Type 2 UL Tx without UL grant for a serving cell from network perspective. However, from a UE perspective, it can be configured for either Type 1 or Type 2.


In addition, we think that for Type 1, multiple configurations for a serving cell can be supported in order to support  multiple services with different requirements (e.g. delay sensitive services with different periodicity, different TBs. etc) .





			LGE


			Firstly, Type 2 UL Tx without grant is easier to be modified than Type 1. It means each type can be used for different purpose. In this sense, there is no strong reason not to support Type 1 and Type 2 simultaneously. 


Secondly, In our view, the number of configuration is related to the number of different services. From this point of view, the number of configuration of each type is up to RAN2. 


Generally, we consider that multiple configurations for a given serving cell can be considered. However, whether to support type 1 and/or type 2 over multiple cells simultaneously seems a bit more discussion regarding benefits and potential specification impacts, etc. We prefer that type 1 and/or type 2 are configured in PCell at least by December.





			ZTE


			· We do not think it is necessary to simultaneously support Type 1 and Type 2 UL Tx without UL grant for a serving cell.


· Simultaneous configuration of Type 1 and Type 2 UL Tx without UL grant for different serving cell can be supported


· According to RAN2 agreement, at least for Type 2, multiple configurations per serving cell are not supported. For Type 1, multiple configurations per serving cell may be supported but the use case should be clarified, e.g. to reduce latency or for different services. And we think the multiple configurations should be at different carriers. FFS the corresponding UE behavior.





			Intel


			· Type 1 and Type 2 within one cell do not need to be supported simultanesouly. These two types address similar use cases and therefore, activation of only one type in a cell is enough


· The type of grant-free transmission should be configured per cell, therefore different cells may have different types


· In our understanding, at least Type 2 should have one configuration per cell in order to keep RAN2 work unaffected which consider single SPS per cell. However, the Type 1 can benefit from having multiple resource configurations at least to support different MCS/TBS and/or to enable lower latency under specific assumptions on starting point of transmission as discussed in Question 14.





			Nokia


			We have the following views,


· For each UE, simultaneous type 1 and type 2 transmissions in a same cell are not necessary. 


· For each UE, simultaneous type 1 and type 2 transmissions in different cells can be supported. 


· For each UE, multiple configurations for each type in a same cell are not necessary. 


· For each UE, mulitple configurations for each type in different cells can be supported. 





			NICT


			Support 


· Type1 and Type2 configurations for different serving cells


· multiple configurations for different serving cells





			InterDigital


			The following are our views on the four questions:





· Support for simultanous Type 1 and Type 2 UL Tx without UL grant configurations for serving cell, as it comes at minimal standard effort and adds to the system flexibility and frequency efficiency.


· Support for simultaneous Type 1 and Type 2 UL Tx without UL grant configurations for different serving cells, as it comes at minimal standard effort and adds to the system flexibility and frequency efficiency.


· Support for Type 1 multiple configurations for a serving cell to allow for handling multiple BWPs.


· Support for Type 1 multiple configurations for different serving cells.





			Panasonic


			We support the view expressed by Nokia.





			Sharp


			Both Type 1 and Type 2 UL Tx without UL grant can be simutanously configured for a same serving cell/different serving cells since they can be used for different services.


For a given type, mulitple configurations for different serving cells can be supported.





			Fujitsu


			· It is not necessary to support both Type 1 and Type 2 simultaneously for a serving cell for a UE. 


· For a UE, Type 1 and Type 2 transmissions can be supported for different serving cells.


· For a given Type, only one configuration is supported for a serving cell for a UE. 


· For a given Type, multiple configurations can be supported for different serving cells for a UE.





			CATT


			Considering possible coexistence of SPS service and URLLC service, based on RAN2 agreement, our views to the related questions are as follows:


· For one type UL grant-free transmission, only one configuration is allowed for one serving cell for one UE  


· Type 1 and type 2 can be coexisted in cell since the traffic type would be different 


· Multiple Type 1 resources can be configured in different serving cells


· Multiple Type 2 resources can be configured in different serving cells





			Sony


			We have the following views,


· Simultaneous type 1 and type 2 transmissions in a same cell are not necessary. 


· Simultaneous type 1 and type 2 transmissions in different cells can be supported. 


· Multiple configurations for type 1 in a same cell can be supported to reduce the latency.


· Multiple configurations for type 2 in a same cell are not necessary.


· Mulitple configurations for each type in different cells can be supported.





			Vivo


			There is no clear motivation to support Type 1 and Type 2 UL Tx without UL grant configuration for a serving cell.


Type 1 and type 2 UL can be configured for a UE for different serving cells.


Multiple configurations of type 1 UL grant-free Tx can be configured to a UE for a serving cell, at least for different services.





			MediaTek


			Support Type 1 and Type 2 for the same serving cell


Support multiple Type 1 and Type 2 configurations for the same serving cell





			OPPO


			For above four questions, our views are following:


· For one UE, it is not necessary to support simultaneous configuration of Type 1 and Type 2 UL Tx without UL grant for a serving cell. These two types address similar usecase, so only one of them is enough


· For one UE, UL transmission without grant is configured per serving cell, so it is allowed that Type 1 and Type 2 UL Tx without UL grant are configured for different serving cells simultaneously.


· For one UE, multiple resource configurations for a serving cell for a given Type of UL Tx without UL grant, at least for Type 1, is neccessary.


· Due to Type1 configuration is semi-static, multiple resource configurations could match multiple service types (such as different TBSs, latency requirement) and various channel conditions (such as different MCSs).


For one UE, it is of supportive that multiple resource configurations for different serving cells





			Fraunhofer IIS


			We need to focus the attention that (according to our understanding) RAN2 didn’t still discuss whether GF and SPS can be simultaneously configured for a serving cell/ different serving cells. Therefore:


· We support simultaneous configuration for Type 1 and Type 2 for serving cell/different cell.


· We support multiple configuration for (at least) Type 1 for latency requirements. 





			Qualcomm


			· No simultaneous support for type 1 and type 2 in a serving cell.


· Simultaneous configurations of different types of GF for different serving cells can be supported. That is, one serving cell can support type 1 and another serving cell can support type 2.


· At least for Rel 15, we don’t see a strong need to support multiple services in the same device concurrently. Hence the support for multiple configurations for each type of UL transmission without grant in a serving cell may be discussed later.





			Convida Wireless


			· Support simultaneous type 1 and type 2 transmissions in a same cell at the network perspective for different traffic loads, service requirements, etc. A UE can be configured either type 1 or type 2 for a UL transmission. 


· Support simultaneous type 1 and type 2 transmissions in different cells. 


· Support multiple configurations for type 1 in a same cell giving that it’s purly based on RRC configuration – different from Type 2. Multiple configurations for type 2 in a same cell are not supported as described by RAN2.


· Support mulitple configurations for each type in different cells.











Question 2: 


· Based on your Answers to Question 1, the total number of required RNTI for UL transmission without UL grant can be decided: 


· For Type 1 and Type 2,


· Option 1: Separated RNTIs are configured by UE-specific RRC signaling.


· Option 2: Same RNTI is configured by UE-specific RRC signaling.


· Within each Type, 


· Option a: Separated RNTIs are configured for multiple resource configurations.


· Option b: Same RNTI is configured for multiple resource configurations.


			Company


			View





			NTT DOCOMO


			Based on the replies to question 1, for Type 1 and Type 2, option 2 is sufficient. But we are also fine with option 1.


Within each type, option b is sufficient and preferred.





			Ericsson


			Note this discussion maybe better suited in RAN2 as they are discussing many aspects related to RNTI and configurations. However we provide our input in any case


Option 2 since there is only one type configured in a cell


Option b since there is only one configuration per serving cell supported





			Huawei


			Support Option 1 and Option b 


Similar to the fact of supporting C-RNTI for grant based tx and SPS C-RNTI for normal SPS traffic and SPS V-RNTI for V2X type of traffic, the original motivation to support both Type 1 and Type 2 is also to allow support of different service types, e..g periodic or sporadic with ultra low latency. Thus separate Type 1 RNTI and Type 2 RNTI is preferred, and then Type 1 and Type 2 can be simulateously configured, without obvious standards work. 


The main reason not to have different RNTI for each configuration within a Type is that given the WA of 16bits RNTI and increased demanding from different aspects, increasing the RNTI will further increase the number of CRC check when decoding DCI and increase the false alarm probability. 





			Samsung


			Separated RNTI can be supported for Type 1 and Type 2.


Within each Type, same RNTI regardless of the number of configurations. We understand that at most one configuration per serving cell, so no additional mechanisms are required as agreed in RAN2.





			NEC


			We prefer Option 1, and Option b.








			LGE


			We prefer Option 1-a. For asynchronous UL grant for retransmission, a mechanism is necessary to differentiate different UL transmission without grant resources. This may be done by HARQ ID or by RNTI. If different RNTI is used, it can reduce or does not restrict the required number of HARQ IDs for multiple configuraitons, and may also be useful to prioritize a certain resource over other resources based on requirements/latency/reliability targets. Furthermore, this can simplify activation/deactivation procedure for Type 2 if there are multiple type 2 configurations. 








			ZTE


			We prefer Option 2 and Option b.


We do not think it is necessary to have separate RNTIs. Even if both Type 1 and Type 2 are simultaneously configured, we think the multiple configurations should be at different carriers, the HARQ ID of different types can be different if PID is calculated based on time and frequency resource, and thus can be used to distinguish the initial transmissions.





			Intel


			Option 2 is enough to serve both types which are assumed not to be active simultaneously.


Within each type, Option b is more suitable even if multiple configurations are supported since there are other mechanisms to distinguish DCI scheduling/releasing particular configuration.





			Nokia


			Based on the answers for question 1, we have the following views from RAN1 perspective


· For each UE, if simultaneous type 1 and type 2 transmissions are configured in different cells, the UE could be configured with separate RNTI for each type.


· For each UE, if mulitple configurations for each type in different cells are configured, the UE could be configured with separate RNTI for each configuration. 


Whether to have the same or different RNTI per cell can be left to RAN2





			NICT


			Support


Option 2: Same RNTI is configured by UE-specific RRC signaling


Option b: Same RNTI is configured for multiple resource configurations.





			InterDigital


			We prefer:





Option 1 : Separated RNTIs are needed to support different service requirements.


Option b: We don’t see any evident reason to have separated RNTIs within each Type.  





			Panasonic


			For Type 1 and Type 2, our preference is option 2 is sufficient.


For each type, option b is sufficient.





			Sharp


			We prefer Option 1 and Option b.





			Fujitsu	


			Based on answers to Question 1, we prefer 


Option 2: Same RNTI is configured by UE-specific RRC signaling.


Option b: Same RNTI is configured for multiple resource configurations.





			CATT


			For type 1 and type 2, we prefer separate RNTI since service type may be different. 


For multiple resource configurations corresponding to one type grant-free transmission, we don’t support this use case.





			Sony


			We prefer option 2 and option b.





			vivo


			For type 1 and type 2, same RNTI is configured by UE-specific RRC signaling, i.e. option 2.


Within each type, same RNTI is used for multiple resource configurations per cell group.





			MediaTek


			Support Option 1 and Option a.





			OPPO


			As mentioned in question 1, simultaneous configuration of Type 1 and Type 2 for a serving cell should not be supported. Therefore, Option 2 is enough.


Within each type, Option b is enough even if multiple resources for UL Tx without UL grant are configured. Since multiple resource configurations could be distinguished by time and frequency resources.





			Fraunhofer IIS


			Support Option 1 (different RNTI for different services) and Option b (each type has the same RNTI)





			Qualcomm


			We prefer option 2 and option b. Same RNTI is sufficient for one resource configuration for each type in a serving cell. Unified design across different types of GF transmission is highly desirable from the standpoint of simplifying overall system design.





			Convida Wireless


			Option 2: a UE can be configured for type 1 or type 2 associated with different RNTI which is configuraed by dedicated RRC signal


Option b: same RNTI within each type, i.e. type 1 or type 2.

















Question 3: 


· For a given serving cell, if you support both Type 1 and Type 2 UL Tx without UL grant configuration on one cell and same RNTI is configured for Type 1 and Type 2, please provide your solutions on how to differentiate Type 1 and Type 2 operations especially for re-transmission scheduled by UL grant which is scrambled by ‘UL-TWG-RNTI’.


			Company


			View





			LGE


			We prefer separated RNTI for each configurations. If this is supported, HARQ ID(s) per configuration can be configured disjointly.





			


			











Question 4: 


· For a given Type, if you support multiple resource configurations for a serving cell and same RNTI is configured for the multiple resource configurations, please provide your solution on how differentiate the operation for different resource configuration.


· For example, for Type 2, how to differentiate which resource configuration is activated/deactivated.


			Company


			View





			Huawei


			For each UE,  the different GF resource configurations accossiated with the same RNTI can be differentiated by resource configuration indices associated with each configuration, similar as that in V2X (see below). 


SPS-ConfigUL:


[image: ]
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DCI format 0:
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			NEC


			For a given UE, each configuration has a pre-defined time-frequency resources so there is no amabiguity about the resources used for transmissions, therefore, in our view, resources differentiate different configurations.








			LGE


			We prefer separated RNTI for each configurations. Activation/deactivation DCI is carried with the configured RNTI.





			Intel


			If only Type 1 supports multiple configurations, then HARQ process ID is enough to distinguish DCI scheduling retransmission for particular resource configuration.


Type 2 is likely to have single resource configuration per cell as per RAN2 agreement and progress.





			InterDigital


			With the same RNTI, different resource configurations could be differentiated using similar mechanism as that in V2X. 





			Panasonic


			Simialr to InterDigital, within the same RNTI, different resource configuration could be differentiated.





			Sony


			Multiple resource configuration is only supported for type 1 and each resource configuration has a different predefined time-frequency resources. So, if use same RNTI, it can distinguished from transmitted time-frequency resource.





			vivo


			For type 1, different HARQ process ID can be configured for multiple resource configurations. Therefore, different resource configurations can be differentiated by the HARQ process ID in DCI scheduling retransmission.








			OPPO


			Multiple resource configurations should be distinguished by different time and frequency resources.





			Qualcomm


			At least for Rel.15, we don’t see the need to support multiple resource configurations in a serving cell for UL transmission without grant





			Convida Wireless


			Just like many configurations in NR, a set of configurations can be configured by RRC.














Question 5: 


· As per RAN2 agreements on “As in LTE SPS UL, retransmission for SPS UL transmission are based only on UL dynamic grant and 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 signaling.”


· Above agreements apply to Type 2 only or apply to both Type 1 and Type 2 UL transmission without UL grant?


			Company


			View





			NTT DOCOMO


			Yes, above agreements apply to both Type 1 and Type 2 UL transmission without UL grant at least in Rel.15. UE automous re-transmission can be considered in future release.





			Ericsson


			In our understanding the RAN2 agreement misses the case in LTE that if a PHICH triggers a retransmissions the SPS resources will be used for the retransmission. But besides that we think the agreement applies to both Type 1 and Type 2. The agreement seems to be clear and doesn’t make any difference between Type 1 and Type 2. We think we should avoid rediscussing RAN2 agreements.





			Huawei


			Firstly, Type 1 and Type 2 may use GF-Type1 C- RNTI and GF-Type2 C-RNTI other than SPS C-RNTI configured by RRC for possible DCI to schedule the same TB’s retransmission. Whether Type 2 should be called SPS is under RAN2 discussion, but from RAN1 agreements, it is obviously different from LTE SPS already and there is no NR SPS ever discussed in RAN1 in Rel-15 NR WI. 


In addition, different from the traditional SPS operations where the UE exclusively use the T/F resource without any contention, there is possibility in both types of UL transmission without grant that a UE is not successfully detected, especially when the number of repetition K is small. In this case, DCI triggered grant-based retransmission is not feasible. Therefore, and the retransmissions of the K repetitions of a TB in GF resource after a timer expires shall also be considered. Of course, to catch the deadline of a TB, both the timer and a maximum number of GF retransmission should be configured by RRC.  As a result, a GF retransmission can also be made if no ACK/NACK feedback is received from the gNB within a period of time.  


Note RAN2 does not carefully differentiate b/w retransmission and repeititon. From RAN1 point of view, retransmission is scheduled by dynamic UL grant (or PHICH in LTE) and repetitions refer to those tx without triggering of UL dynamic scheduling. Thus, in case that UE does not receive anything indicating the HARQ-feedback, UE can perform autonomous retransmissions/repetitions over the RRC configured resources which is not covered by RAN1/RAN2 discussion/agreements.





			Samsung


			Both Type 1 and Type 2





			NEC


			We are not sure if the above agreement is applicable to Type 1, but, it is ok that the retransmissions are based only on UL dynamic grant even for Type 1.





			LGE


			Considering remaining part of the agreement containing “SPS/GF”, “SPS” is meaning only Type 2 UL TX without grant. By the way, we can adopt same procedure/manner of retransmission for both of types. When SPS C-RNTI is provided by RRC, it is straightforward to provide another RNTI for Type 1  through RRC signaling. Retransmission grant is also supported for both of types by RAN1 agreement and there is no strong reason to design special retransmission procedure for Type 1 UL transmission without grant. In other words, we do not see a strong reason to take different design between type 1 and type 2. For all types, retransmission can be done by UL grant only.





			ZTE


			From our point of view, the above agreement is at least applied to Type 2. And we do not see the motivation to differentiate Type 1 and Type 2 on this issue, especially for the low latency part. We agree with DOCOMO that whether or not support autonomous retransmission can be discussed in future release, e.g. for mMTC.





			Intel


			The RAN2 agreement applies to both types, i.e. for both types the retransmissions only follow a received grant/DL assignment without any other triggering condition for retransmissions. 


For Type 2, this directly follows the RAN2 agreement, and there should be no confusion.


For Type 1, from a specification perspective, there is no need to define retransmissions via any mechanism other than based on UL grant indicating retransmission. Specifically, if a UE is not detected at the gNB, it is always possible for the UE to initiate transmission of the same packet at the next available grant-free transmission opportunity. This is not a “retransmission” following typical interpretation in RAN1 as HARQ combining is not expected (nor feasible) for the initial (undetected) transmission and any subsequent UE-autonomous retransmission on Type 1 grant-free resources. 





			Nokia


			RAN2 agreements are applied for both type 1 and type 2, no concrete reason to differentiate the retransmission behavior for type 1 and type2.


For the cases that the gNB does not detect a UE (therefore not detects the TB), the gNB might know the TB missing from the indication in the detected latter TBs (for mulitple HARQ process cases).  





			NICT


			Support : apply to both Type 1 and Type2





			InterDigital


			Our understanding is that the above RAN2 agreements would only apply to Type 2 UL Tx without UL grant. However, even for Type 2, considering that the assumption is that multiple UEs could share the same T/F resource it is possible that a UE is not successfully detected.  We think it would be good to address the collision case for Type 2, but we would be fine if we assume for Rel-15 that the gNB will be able to detect which UE transmitted and schedule retransmission dynamically.     





			Panasonic


			Our view is to apply to both type 1 and type 2.





			Sharp


			Yes. For both Type 1 and Type 2, retransmission should be grant-based.





			Fujitsu


			It is not clear the above agreements can apply to Type 1. Also it is not clear “retransmisson” is from UE perspective or from gNB perspective. Because if gNB fails to detect a UE (miss-detection), a autonomous retransmission from the UE is a “retransmission” for the UE, but it is a “new transmission” for the gNB. 





			CATT


			Here one clarification is needed: in RAN2, this agreement is only addressing the SPS transmission, not touching type 1 and type 2 grant-free transmission.  


For sake of simplicity, we think same principle can be applicable for type 1 and type 2 both, just using UL grant to schedule the retransmision. UE autonomous re-transmission can be considered in future release.





			Sony


			Yes, above agreement’s mechanism can apply to both Type 1 and Type 2.





			vivo


			Yes, RAN2 agreeemntes can be adopted to both type 1 and type 2 UL grant-free Tx.





			MediaTek


			Both type 1 and type 2





			OPPO


			K repetition has been agreed in RAN1, So K repetition should be supported in Rel15.


If the RAN2 agreement includes K repetition, it should be applied for both type1 and type2.





			Fraunhofer IIS


			The previous agreement applies for both Type 1 and Type 2. 


However, we need to stress that K repetition can be (or cannot) with different redundancy version. Yet, it is supported in Rel 15. However, it is not clear the relation to scheduled retransmission, the K repetition, or the autonomous re-transmission.





			Qualcomm


			Applicable to type 1 and type 2. There is no strong justification to treat type 1 and type 2 differently. From design point of view, it is highly desirable to unify type 1 and type 2 as much as possible. Hence, common design should be targeted.





			Convida WIreless


			Our understanding is that the above mentioned RAN2 agreement was made for type 2, specifically with SPS related issues. This should not be extended to type 1 which doesn’t have the SPS issue as RAN2 addressed.

















3. Proposals discussion and approval 


At RAN1#90bis meeting, channel coding AI made following observations, agreements and conclusions:


			Observations: 


· If performance is the priority, {0,2,3,1} should be used. 


· If self-decodability is the priority, it should be taken into account that the upper limit of the code rate at which each RV is self-decodable is in the following order: 0>3>>2>1





Agreement: 


· The default RV order is {0,2,3,1} for cases where RV index is not explicitly signalled or otherwise specified and there is no ambiguity about which instance of a transmission occurred, for both BG1 and BG2





Conclusion for other cases, e.g. grant-free and unlicensed: 


· The respective session should determine the requirements (ambiguity, number of repetitions, self-decodability, existence of configuration signalling) and RV(s) should then be determined accordingly in the channel coding session. 











Based on the contribution survey summary [1], some companies support a single fixed RV value and some companies support an RV sequence to be used cross repetitions, to compromise, following proposals were made:


Proposals:


· For UL transmission without grant, for a TB transmission with K repetitions 


· The repetitions follow an RV sequence


· RV sequences for both Chase Combining (CC) and Incremental Redundancy (IR) should be supported and which one to use is configured by UE-specific RRC signalling. 





Question 6: 


· Are above proposals aggregable? If No, what is your suggestions/modifications?


· Note that if no consensus is made at the next meeting, then based on the agreements achieved in coding session, the default RV order of {0,2,3,1} will be used for at least Type 1.





			Company


			View





			NTT DOCOMO


			Support above proposals.





			Ericsson


			According to the agreement from channel coding session we should only determine the requirements for repetition. In our view the number of repetition is up to 4-5 althougth it was not studied. Also we require self-decodability. Further there could be an ambiguity at the gNB on which RV the UE has sent in some cases. 


Regarding how to proceed if there is no agreement made here we do not agree with the note as it contradicts the agreement the agreement in the coding session. We can focus on the technical point here so a proposed rewording of the proposal is found below. For the RV selection part one can take the channel coding session agreement for the sequence that is assuming different RVs are used within the sequence. For the second options for having a fix RV whether it is 0 or 3 can be discussed at the next meeting but it should be one of the two as either of them are self decodable. That said we are fine also to pick one of the 0 or 3 directly now as reflected below.








· For UL transmission without grant, for a TB transmission with K repetitions  


· The repetitions follow an RV sequence it is configured by UE-specifically RRC signalling to be either of the two sequence


· Sequence 1: {0, 2, 3, 1}


· Sequence 2: {0}








			Huawei


			Agree. Very clearly written.


One small comment, as some company may ask again what is RV sequence for CC, it may be better to add a note saying


“The RV sequence for CC is a RV sequence with the same RV value, e.g, RV0.”





			Samsung


			Similar view as Ericsson. 


RV for K repetitions is configurable between fixed value {0} or fixed pattern {0,2,3,1}





			NEC


			For Type 1, same as Samsung, RV for K repetitions is configurable between fixed value {0} or fixed pattern {0,2,3,1}.





			LGE


			We think the proposal is agreeable. For clarification, it is better to specify RV sequences for Chase Combining like following.


· For UL transmission without grant, for a TB transmission with K repetitions 


· The repetitions follow an RV sequence


· For CC, RV sequence composed of only RV0 is at least supported. 


· For IR, detail of RV sequence is FFS.


· An RV sequence is configured by UE-specific RRC for each resource configuration. 








			ZTE


			Support the proposal that both CC and IR should be supported. We think the detailed sequence (e.g. {0,2,3,1}, {0,0,0,0}, or {0,3,0,3}) is configurable by UE-specific RRC signalling and should be decided by channel coding session. From our point of view, {0,3,0,3} is quite suitable for UL transmission without grant since each transmission is self-decodable and at the same time IR combing gain can be achieved.





			Intel


			We are fine with either fixing the sequence to {0,2,3,1} or making it RRC configurable bentween {0,2,3,1} and {0}





			Nokia 


			Agree. As discussed in the coding session on the performance for each RV, we prefer that wehen IR is configured for grant-free repetitions, only self-decoderable RVs are used, i.e., RV0, RV3. The sequence could be {RV0, RV3, RV0, RV3}. 





			NICT


			agreeable





			InterDigital


			We generally support the above proposal. However, we share the same view as Ericsson.  To avoid the ambiguity, we should add “Sequence 2 : {0}” as well.





			Panasonic


			We agree the configuration between {0,2,3,1} and {0}.





			Sharp


			Agree. RV for K repetitions is configurable between a single value or a RV pattern.





			Fujitsu


			Agreeable. But it would be better to have self decodable ability in case gNB misses a certain transmission among K repetitions.





			CATT


			Yes, it is agreeable. RRC configuration provides more flexibility to RV sequence. Moreover, self-decodable RVs can be prioritized to reduce the latency.





			Sony


			We agree to support to configure the RV sequence within K repetition. At least, RV{0,2,3,1} should be supported. If the both of RV0 and RV3 can be self-decoderable, RV{0,3,0,3} also should be supported for low latency case.


There is an ambiguity at the gNB about which RV the UE has sent (e.g. in cases where the gNB does not detect initial repetitions from the UE). When there is an RV pattern, such as RV {0,2,3,1}, there hence needs to be a linkage between the RV used and the physical resources used by the UE to resolve this ambiguity.





			vivo


			When repetitions are adopted, RV cycling needs to be supported to improve the decoding performance. 


Generally configurable RV between fixed RV and RV cycling by RRC needs to be supported. Detail on the value for fixed RV can be one of the self-decodeable RVs decided in channel coding session. For RV sequence of IR, detailed sequence e.g. {0,2,3,1}, or {0,3,0,3} is configurable by RRC signalling.





			MediaTek


			The second statement is agreeable but the first statement is a bit unclear. To clarify:


UE-specific RRC signalling can control the use of Chase Combining (CC) or Incremental Redundancy (IR)


TWG_RVmode =0, means use RV=0 for all the repetitions  Chase Combining (CC)


TWG_RVmode =1, means use default RV order of {0,2,3,1} (or any other order ageed by the channel coding session) for the repetitions  Incremental Redundancy (IR) 





			OPPO


			Support above proposals. 


But if fixed value/pattern is applied,  there is a problem in {0,2,3,1},UE can’t decode last transmission when UE misses previous transmission.





			Fraunhofer IIS


			We support the form with fixed value {e.g., 0} or fixed pattern {e.g., 0,2,3,1}.





			Qualcomm


			This needs to be further studied in channel coding for the considerations of self-decodability and HARQ IR gain. In general, both CC and IR could be supported. For CC, RV {0} can be used. For IR, numerical evaluations are needed. It also depends on what kind of repetition is envisioned (across GF transmission opportunities or continuous transmission. For the latter one, self-decodability is not a big concern, but IR-HARQ gain is more important).





			Convida WIreless


			Support both fixed value and sequence which may be configured.














Question 7: 


· Following proposals are agrreable? If No, what is your suggestions/modifications?


· 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


			Company


			View





			NTT DOCOMO


			Support above proposals. Above proposals are the same as in LTE SPS.





			Ericsson


			To our understanding there is quite some overlap here between RAN1 and RAN2 in how to handle the discussion on this specific issue. We would prefer that this question and how the HARQ processes modeling is done is refered to RAN2 as this is being currently studied in RAN2. 





			Huawei


			Agree.


The multiple number of HARQ process in the same resource configuration is used to facilitate short latency sicne the same HARQ process can be used for a new TB only when the buffer is flushed for the old TB. But usually, the timer to flush the buffer may not be that short. In that case, only one HARQ process will cause large latency. 





			Samsung


			OK. Share similar view as Ericsson that this can be handled in RAN 2.





			NEC


			Agree the proposal.








			LGE


			The number of HARQ process can be configured for each configuration. Consequently, we think that proposals are agreeable.





			ZTE


			Support the proposal. Detailes of how to determine the HARQ ID  is better to be discussed in RAN2.





			Intel


			This proposal is agreeable to at least support Type 2 which will likely have single resource configuration and therefore needs a mechanism to accommodate multiple HARQ processes within one configuration similar to LTE.


Note, that RAN2 may also handle this issue by its own, however some input from RAN1 may be necessary on requirements to support multiple HARQ processes and also on possibility to share HARQ process ID pool with grant-based scheduling.





			Nokia 


			Agree.





			NICT


			agreeable





			InterDigital


			We believe it would be better if this discussion was handled by RAN2.





			Panasonic


			We support the proposal.





			Sharp


			Agree.





			Fujitsu


			Agree 





			CATT


			Yes, agree the proposal.





			Sony


			We agree this proposal.





			vivo


			Generallay fine with the proposal. Details on HARQ process configuration including HARQ ID aspect can be discussed in RAN2.





			MediaTek


			Yes.


To avoid confusion, the second sub-bullet point can be removed because the first  sub-bullet point already implies that each configuration can have multiple HARQ processes





			OPPO


			Agree the proposal.





			Fraunhofer IIS


			Agreeable





			Qualcomm


			Agreeable.





			Convida WIreless


			Support both fixed value and sequence which may be configured.





			Sequans


			Agree.














4. Issues related to the RRC parameters


Following are the current RRC parameter list for UL transmission without UL grant:


			Sub-feature group


			RAN1 specification


			Parameter name in specification


			New or existing parameter


			Parameter name in text


			Description





			UL transmission without UL grant


			38.321


			UL-TWG-periodicity


			New


			UL-TWG-periodicity


			Periodicity for UL transmission without UL grant for type 1 and type 2





			UL transmission without UL grant


			38.321


			UL-TWG-offset


			New


			UL-TWG-offset


			Offset for UL transmission without UL grant for type 1





			UL transmission without UL grant


			38.21X


			UL-TWG-power-control


			New


			UL-TWG-power-control


			Set of power control related parameters for UL transmission without UL grant for type 1 and type 2





			UL transmission without UL grant


			38.214


			UL-TWG-tim-dom


			New


			UL-TWG-tim-dom


			Time domain resource allocation  for UL transmission without UL grant for type 1





			UL transmission without UL grant


			38.214


			UL-TWG-freq-dom


			New


			UL-TWG-freq-dom


			Frequency domain resource allocation  for UL transmission without UL grant for type 1





			UL transmission without UL grant


			38.214


			UL-TWG-DMRS


			New


			UL-TWG-DMRS


			UE-specific DMRS configuration for UL transmission without UL grant for type 1





			UL transmission without UL grant


			38.214


			UL-TWG-MCS-TBS


			New


			UL-TWG-MCS-TBS


			MCS/TBS for UL transmission without UL grant for type 1





			UL transmission without UL grant


			38.214


			UL-TWG-repK


			New


			UL-TWG-repK


			The number or repetitions of K for UL transmission without UL grant for type 1





			UL transmission without UL grant


			　


			UL-TWG-type1


			New


			UL-TWG-type1


			Configuration for type 1 including the parameters UL-TWG-periodicity, UL-TWG-offset, UL-TWG-power-control, UL-TWG-tim-dom, UL-TWG-freq-dom, UL-TWG-DMRS, UL-TWG-MCS-TBS and UL-TWG-repK





			UL transmission without UL grant


			　


			UL-TWG-type2


			New


			UL-TWG-type2


			Configuration for type2including the parameters UL-TWG-periodicity and UL-TWG-power-control











In addition, following agreements made in RAN1#90bis have impacts on RRC configuration.


			AI: UCI multiplexing


Agreements:


· For dynamically scheduled PUSCH transmission, a plurality sets of beta_offset values can be configured by RRC signalling, and PDCCH can dynamically indicate an index to a set. 


· Each set contains a plurality of entries, each corresponding a respective UCI type (including two-part CSI when applicable) 


· FFS the case when the index is not present in DCI


· The beta-offset is used to compute the amount of REs for each respective UCI on PUSCH similar to LTE


· The set of beta-offset values for each respective UCI use the respective set of values as in LTE as a baseline


· The values are subject to refinement especially taking into account different UL waveforms, differen UCI multiplexing mechanisms (puncturing vs. rate matching), etc.


· FFS impact of UL MIMO


· The number of sets of beta-offset values is to be down-selected between 2 or 4


· Implying 1 or 2 bits in DCI respectively





AI: DL/UL resource allocation


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





AI: Remaining details on group-common PDCCH


Agreements:


For the UE specific single-slot/multi-slotset SFI table configuration


· Each entry of the table indicates a sequence of configured single-slot slot formats 


· Note if the sequence length is 1, the entry is a single-slot slot format


· Note if the sequence length is more than one, the entry is a multi-slot slot format


· Note that it is possible all the slots in a multi-slot slot-format can have the same slot format


· Note The entries in the table can be of different length including a mix of single slot SFI and multi-slot SFI


· The length of each entry in the table is FFS, e.g., multiple of configured GC-PDCCH monitoring period, a fraction of the configuration GC-PDCCH monitoring period, etc.





AI: UL transmission procedure


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.














Based on above agreements, the resource allocation for K repetitions can use the same framework as multiple slot scheduling discussed in DL/UL resource allocation session and/or multi-slot slot format discussed in group common PDCCH session. Based on the agreements, for UL transmission without UL grant, at least for Type 1, the resource allocation in time-domain can be one entry of the configured/fixed Table.


As for the configuration of intra-slot and/or inter-slot frequency hopping, it can be included in the parameter of frequency domain resource allocation at least for Type 1 UL transmission without UL grant.  





Question 8: 


· For time-domain resource allocation with K repetitions, support same solution as multiple slot scheduling discussed in DL/UL resource allocation session and/or multi-slot slot format discussed in group common PDCCH session.


· At least for Type 1, RRC configures the resource allocation in time-domain as one entry of the configured/fixed Table.


			Company


			View





			NTT DOCOMO


			Support above proposals.





			Ericsson


			The main bullet is okay but requires more work at the next meeting which is fine for now. The sub-bullet seems redundant as there is already a parameter in RRC list for resource allocation in time domain (UL-TWG-tim-dom).





			Huawei


			Slot-based repetitions and mini-slot based repttitions shall be common designed and there are fundermantal difference between grant based and grant free cases for repetitions, as in grant-based case the length of the mini-slot can be adjusted dynamically based on each DCI scheduling. However, as commonly understood by most of the companies doing grant-free design, mini-slot based repetition is needed to guarantee the flexiblility and low latency feature so that if a packet arrives after the start of one mini-slot in the slot, it could have another chance within the slot to start transmitting the packet. The following figure illustrates the problem if mini-slot based repetition is not supported. 








In (a), the UE (if missed one mini-slot occation in a slot) has to wait for a period until next mini-slot occation in another slot, while in (b), the UE can take advantages of multiple mini-slot occasions in a slot as well as repetitions.   Therefore, for mini-slot repetitions, we probably need to extend the table agreed for slot-based repetitions in grant-based case by adding more entries. Moreover, since it has been agreed that the periodicity of GF resource can be 2 and 7 symbols to avoid crossing 14 symbols boundary, we can design the entries with limited options, e.g,. based on 2- or 7-symbol based repetitions. 





			Samsung


			Ok





			NEC


			Agree.





			LGE


			Considering that the number of repetition K is UE-specific, it would not be beneficial to use different resource allocation among UEs sharing the same resource. In this sense, it can be preferred to allocate a single periodic resource to UE without consideration of K and each UE uses K transmission occasions within K times periodicity for repetition.


Meanwhile, we also have agreement of “a resource” in one periodicity for UL TX without grant. Not to violate this agreement, a single periodic resource can be used for K repetition.





			ZTE


			OK to have same design of multiple slot scheduling and K repetition. Multiple mini-slot scheduling within a slot should aslo be supported for both GB and GF, for the purpose of latency reduction.





			Intel


			We agree that the mechanism for time domain resource allocation for support of K repetitions should be common between grant-based and UL transmissions without UL grant. Current agreement on table-based approach for DL/UL time-domain resource allocation does not preclude any mini-slot repetitions and therefore how to accommodate mini-slot repetitions together with the table-based approach can be discussed in the next meeting, again maintaining commonality with the methods defined for grant-based scheduling.





			Nokia 


			Same view as Ericsson. 





			NICT


			agreeable





			InterDigital


			We support the proposal.





			Panasonic


			We support the proposal.





			Sharp


			Similar view as LGE. Repetitions use the configured periodic resource.





			Fujitsu


			Agreeable 





			CATT


			We agree it.





			Sony


			We support this proposal. UL-TWG-tim-dom should configure the time-domain resource allocation which includes K repetition resources.





			vivo


			We agree to common design of time-domain resource allocation as a entry of the configured table between grant-based and grant-free UL Tx.


In case of mini-slot based repetitions, details need more discussion at next meeting. It is beneficial for latency reduction to support multiple mini-slots repetitions within a slot. Besides, as per agreements on periodicity of UL grant-free Tx resource less than 1 slot, e.g. 2 or 7 symbols, for time-domain resource allocation with K repetitions, entries in the table for these allocations need further discussion.





			MediaTek


			For a single transmission occasion, RRC 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





			OPPO


			Non continuous transmission could avoid resource collision and reduce redundant transmission if early termination is applied. But according to agreement in grant based, non continuous transmission is not supported when SFI indicates same transmission direction among multiple subframe. So, we suggest that time resource allocation should be further optimized in grant free.


The sub-bullet seems redundant as there is already a parameter in RRC list.





			Fraunhofer IIS


			Agree only on the main bullet.





			Qualcomm


			Agreeable.





			Convida Wireless


			Not clear for supporting multiple configurations by the statement as the follow:


“RRC configures the resource allocation in time-domain as one entry of the configured/fixed Table”


Wheis the Table defined or configured? For type 1, RRC based configuration, don’t see it’s necessary to do entry indexing since bits are not so concerned as the DCI based time resource allocation.


Configuring slot symbols in RRC is much simpler and flexible.














Question 9: 


· At least following parameters need to be configured by RRC


· Waveform for Type 1: CP-OFDM or DFT-s-OFDM


· Waveform for Type 2: CP-OFDM or DFT-s-OFDM


· RNTI


· How many RNTI is needed depends on the discussion in section 2


· Number of HARQ processes


			Company


			View





			NTT DOCOMO


			Above parameters need to be configured by RRC.





			Ericsson


			The waveform aspect was captured already by agreements made at the RAN1 meeting so we view this as complete. No additional agreement for this is needed. Does the above aspect give any more aspect related to this?


The RNTI and HARQ process handling aspects are potentially something to discuss in RAN2.





			Huawei


			These parameters are needed in RRC. 


Moreover, we think some parameters may be missing in RRC, as described under Question 10. 





			Samsung


			Waveform part was already agreed.


RNTI and HARQ discussion part is up to RAN2 (e.g. GF/SPS may have different number of HARQ ID)





			NEC


			For Type 1 wheher the RNTI is configured from higher layers or derived from time-frequency resources and RS has not been agreed yet.


For Type 1 as there is no scheduling DCI for the initial transmission, how RNTI will be associated with UL GF data needs to be discussed.





			LGE


			We think this proposal is agreeable.





			ZTE


			We share the same views with Ericsson and Samsung.





			Intel


			If the HARQ process ID numbering discussion is left to RAN2, then it is better to let RAN2 decide on the related RRC parameters. Otherwise, at least the maximum number of HARQ process IDs per configuration needs to be signalled. Depending on concrete HARQ process ID detetmination option, other parameters may be needed e.g. an offset to HARQ process ID per resource configuration.





			Nokia


			Agree





			NICT


			Support that those parameters are configured by RRC





			InterDigital


			These parameters need to be configured by RRC.





			Panasonic


			We agree the proposal.





			Sharp


			Agree.





			Fujitsu


			Agree 





			CATT


			Yes, agreed





			Sony


			We agree this proposal.





			vivo


			Waveform type is agreed.


RNTI and HARQ process number can be discussed in RAN2.





			MediaTek


			Agree





			OPPO


			Waveform part was already agreed.


RNTI and HARQ discussion part is up to RAN2





			Qualcomm


			agreeable





			Convida Wireless


			Waveform configuration had been agreed.





			Sequans


			Agree











Question 10: 


· Whether to support following parameters configured by RRC?


· For Type 1, a set of beta_offset values, each value corresponding a respective UCI type (including two-part CSI when applicable) for UCI pickggback on PUSCH


· Note that the UCI piggyback on PUSCH without grant can be discussed later after the decision made for grant-based PUSCH transmission. Here, the focus is whether RRC parameter is needed for the beta offset.


· RV type: Chase Combining (CC) or Incremental Redundancy (IR)


· It is noted that in Rel.14 LTE, we have an RRC parameter:fixedRV-NonAdaptive-r14


· Any others?


			Company


			View





			NTT DOCOMO


			Yes, parameters of beta-offset and RV type, CC or IR also need to be configured by RRC. About how many sets of beta-offset should be configured depends on the discussion of UCI multiplexing PUSCH session.





			Ericsson


			First of all we think the question is valid for both Type 1 and Type 2. However the number of beta offset is general discussion in the UCI multiplexing and the discussion should be taken there.


For the RV point this is cover by our proposal above. 


As a general comment, it would be good to name the values a bit differently than CC and IR as well which this proposal implies. Note that the parameter fixedRV-NonAdaptive-r14 is a Boolean and not CC or IR.





			Huawei


			If the UCI piggyback on PUSCH without grant can be discussed and agreed, beta offset parameters can be supported by RRC.


For the RV type,  a RV sequence or the index of RV sequences, or a binary indication as in Rel-14 LTE can be applied.


Other parameters we consider needs to be configured by RRC is given in the below table. Note red parts are agreed. 





			Samsung


			UCI piggyback: follow grant-based UL transmission if UCI piggyback is supported for grant free.


RV: see the answer in question 6.





			LGE


			For power control parts, we also think it is better to use similar way to grant-based.


For RV type, we are fine with this generally. In addition to this, it can also be considered to support various RV sequences for IR. From this point of view, it is better to support additional parameter of RV sequence index when when flag of fixed RV is not configured.





			ZTE


			UCI piggyback: follow grant-based UL transmission.


RV: RV sequence configured by RRC.





			Intel


			Details of UCI piggybacking on PUSCH without UL grant needs to be discussed first, and accordingly, need for RRC parameters would be evident. It is not quite helpful to try to agree on need for some parameter(s) without understanding of the methods that may use such parameter(s).


If more then one RV sequence is agreed, then RRC signalling is needed to switch between sets of RV sequences.





			Nokia


			We have the following views,


· Not support UCI piggyback on PUSCH because of concern on reliability, therefore no need to configure beta-offset.


· RV type can be configured.  


· Parameters regarding frequency hopping.





			Panasonic


			We support to have UCI piggyback on PUSCH. Consequently, set of beta-factors same as grant-based needs to be configured. We also agree the need of RV type.





			Sharp


			Yes. Parameters of beta-offset and RV type are configurable.





			Fujitsu


			If UCI piggyback will be supported for Type 1, RRC configured beta-offset can be supported. 


For RV, it would be better to have self decodable ablility.





			CATT


			For UCI piggyback, follow grant-based UL transmission if UCI piggyback is supported for grant free.


For RV sequence, it can be configured by RRC.





			Sony


			UCI piggyback: follow grant-based UL transmission


RV: RV sequences should be configured by RRC.





			vivo


			Whether and what type of UCI can be piggybacked on UL grant-free PUSCH should be discussed first. Following UCI piggyback on grant-based PUSCH can be a starting point. 


As in Question 6, RV sequence is configured by RRC.





			MediaTek


			Yes, for type 1, a RRC parameter is needed for the beta offset 


Yes, for type 1, according to Q6, the RV type CC or IR needs to be signaled by RRC 


Other parameters :


Frequency domain resource allocation information should be defined per repetition





			OPPO


			Firstly, it should be discussed whether UCI could be piggybacked on PUSCH. Usually PUSCH without UL grant carries URLLC services, which requires higher reliability but less even no retransmission. Piggybacked UCI will reduce reliability of URLLC service. So this function should  be further study.


If UCI could be piggbacked on PUSCH, RRC configuration is OK 


RV has been discussed in above proposal.





			Qualcomm


			The need of UCI piggybacking on GF PUSCH is questionable. It complicates the overall design and should not be a priority for now. We should defer the discussion on supporting beta offsets in RRC after the decision on UCI piggybacking on GF PUSCH is made later. For RV, RV sequence selection (for example, CC and IR) can be both supported.





			Convida Wireless


			Need to discuss the UCIs for grant free, then we can decide which will be piggy-backed on PUSCH or not. In general, piggy-back on PUSCH can be supported.


CC or IR configurable by RRC.


RV configured by RRC for type 1.














			Parameters


			Huawei comments





			UL-TWG-typeX


			





			UL-TWG typeX C-RNTI


			Preferred as explained in the response to Question 2. For either Type 1 or Type 2.





			UL-TWG type1-ConfigIndex


			To indicate one of multiple resource configurations, as necessity explained in the response to Question 1. Type 2 only seems not support multiple configuraions in RAN2, so for now we think it can be only applicable to Type 1. However we think it can also be used for Type 2 DCI activation as in LTE V2X. 





			carrier indicator


			May need to consider the progress in NR-LTE co-existence.





			bwp/numerology indicator


			There may be multiple configurations on different BWPs corresponding to different numerologies. May need this for switching of BWP. 





			　


			　





			UL-TWG-periodicity


			　





			UL-TWG-offset 


			





			UL-TWG-tim-dom


			For slot-based transmission, it should be fine to reuse the grant based mechanism. For mini-slot based transmission, some extension is needed. See our view in Question 8.





			UL-TWG-freq-dom 


			Resource allocation Type 0 as baseline





			UL-TWG-DMRS


			





			UL-TWG-MCS-TBS


			If MCS is to be configured, for reliability purpose limited lower MCS values are preferred, e.g. up to [4] possible values.

If TBS is to be configured, follow the progress of TBS determination with limited values. 





			UL-TWG-power-control-P0


			More specifically, P0 and alpha for open-loop power control.





			UL-TWG-power-control- alpha


			　





			


			





			numberOfConfigGF-Processes


			Preferred as response to Question 7.





			harq-IdOffset


			An offset as the starting number of HARQ process for each configuration. Also useful for differentiating the HARQ ID across configurations, together with an indexing to each corresponding configuration.





			harq-Id (sets)


			Needed if different configurations do not share the same HARQ ID pool.





			harq-FeedbackWindow


			In our view it is needed, as the Timer can be different from that defined for grant based case considering the latency requirement.





			UL-TWG-repK


			For Type 2 RRC configuation to indicate one value for K is also preferred and it can be further override by L1 signalling.


Also there is agreement that time-domain resource allocation in DCI may not exist in some cases, it is better to have this RRC configured for Type 2 as well.





For both Type 1 and Type 2 UL tx without UL grant, up to 8 values are possible to count for 0.5 ms and 1 ms latency requirement respectively under different numerologies.





			rv-Sequence


			Support the proposal related to Question 6, where adding a note that “The RV sequence for CC is a RV sequence with the same RV value, e.g, RV0.”














5. Others


Question 11:


· Following proposals for HARQ ID calculation are agrreable? If No, what is your suggestions or modifications?


· For UL transmission without UL grant, 


· The HARQ ID of the K repetitions of a TB should be the same


· 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.





			Company


			View





			NTT DOCOMO


			Yes, support above proposals. 





			Ericsson


			As explained above we think that this discussion is better to be handled by RAN2  and it is further an FFS point for RAN2 currently.





			Huawei


			We support the proposals. 


In addition, as the HARQ ID of the K repetitions of a TB should be the same, repetition number K should also be considered as a factor. More discussions may be needed in terms of other factors such as DMRS and/or frequency domain.Since this is not RRC parameter related, we can further discuss this at Reno meeting.  





			Samsung


			The proposal is OK. We prefer HARQ related discussion handled by RAN 2.





			NEC


			Yes, we agree with. We may also need to consider the frequency-domain resources.








			LGE


			We are generally fine with those proposal. However, first sub-bullet seems a bit ambiguous. When HARQ ID is determined by time-domain resources, does first sub-bullet mean all of K repetition should be transmitted on those resources? To clarify this, we propose following.


· Determined HARQ ID of the K repetitions of a TB should be the same








			ZTE


			Yes, we support the proposals. The details of how to determine the HARQ ID is better to be handled by RAN2.





			Intel


			Proposal is agreeable. However, it should be further extended by making the HARQ process ID dependent on resource configuration index if multiple resource configurations within a cell are supported.





			Nokia 


			OK with us. And we think the f-domain resource can be a factor on HARQ ID determination. In this case, UE use different part of resources for each HARQ process.





			NICT


			agreeable





			InterDigital


			Basically we agree with the proposal.  However, we believe it would be better if this discussion was handled by RAN2.





			Panasonic


			We support the proposal.





			Sharp


			Agree. And we think frequency-domain resource and/or repetition number K can be considered as a factor for HARQ ID calculation.





			Fujitsu


			Whether a K-repetition can overlap with another K-repetition in time domain? If yes, may need to take the frequency domain into consideration. 





			CATT


			Generally it is ok, but the details of how to determine the HARQ ID is better to be handled by RAN2.





			Sony


			We support this proposal.





			vivo


			A HARQ process can be associated explicitly with each configuration, or implicitly with time/frequency/RS domain resources.


Details of how to derive HARQ ID is discussed in RAN2.





			MediaTek


			Yes





			OPPO


			Agree. But if multiple resource configuration are supported in a cell, resource configuration index or frequency-domain resources should be included in HARQ ID calculation.





			Fraunhofer IIS


			In principle we agree, but we share Fujitsu vision to avoid overlapping and take the freq. domain into account





			Qualcomm


			LTE SPS always has a mechanism to calculate HARQ ID, which can be used as a baseline.





			Convida Wireless


			Generally support the proposal.





			Sequans


			Agree











Question 12:


· HARQ feedback for UL transmission without UL grant, down-selection following two 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).





			Company


			View





			NTT DOCOMO


			Option 1 can be supported. While we suggest that if no consensus made regarding the HARQ feedback, no support of explicit HARQ-ACK indication during or after K repetitions (K>=1) in Rel.15.





			Ericsson


			Option 2 is preferred. Explicit ACK requires a new DCI format. Furthermore it is difficult to outline all the schemes being discussed here right now as RAN2 is discussing a timer based approach at the same time and concluded to only support dynamic retransmissions. 





			Huawei


			We support Option 1 and we think both UE specific and group common DCI should be supported for such HARQ-ACK indication.


In LTE (SPS or other features), there is always an UL grant/acitivation in L1 as one of dynamic hand-shake to establish the commucaiton. To avoid lack of knowledge at gNB for GF in case that UE has been out of connection with NW, or NW missing detection of some UL tx when K is small (e.g. K=1, or 2), it is desirable to have at least an “ending” indication with ACK. Other benefits to have an early HARQ-ACK indication during K repetitions incudes: 1) to reduce the unnessesary interference inccured to other UEs; 2) to flush the corresponding HARQ buffer as soon as possible so that the next TB can reuse the buffer of the same HARQ process. 


In fact, by defining a slicely larger K (e.g., 6, 7) and at the same time allowing early ACK termination, it achieves the UE specifically optimized number of repetitions K without introducing any burden to measure the channel and then to decide a K before hand, which enables a rateless flavor that has been approved to approach the channel capacity in an CSI free way. 


Also note early termination by ACK has been agreed for eMTC PUSCH with repetitions in RAN1#90bis meeting. Type 1 can also be used for services other than URLLC to benefit from low latency, thus we should support early termination by explicity ACK for at least Type 1. To have a common solution to Type 1 and Type 2 we consider the Type 1 scheme is also applicable to Type 2.


In addition, one may concern the DCI overhead if UE always needs to send an ACK by UE-specific DCI. Note in case of ACKed the UL data only 1 bit is valid in the DCI. Other fields or information turns out to be overhead and thus a waste. Therefore we propose to use group common DCI for indicating HARQ-feedback with bitmap addressing a group of UEs, based on LTE DCI format 3/3A for example. For a UE configured with Type 1 not requiring DCI, it is likely that the UE still needs to monitor group common DCI for other purposes, e.g. SFI, reserved resource, DL preemption, power control etc. To have the same group RNTI and DCI payload as one of those can benefit from not oly DCI overhead but also  UE power consumption. 





			Samsung


			Prefer  Option 1, but can be decided after discussion with RAN2





			NEC


			We agree:  


Option 1: explicit HARQ-ACK indication is supported during or after K repetitions (K>=1), and 


· explicit HARQ-ACK is transmitted by UE specific DCI as in question 5 (i.e. retransmissions are based only on UL dynamic grant even for Type 1) 





			LGE


			We prefer Option 2. We think that explicit HARQ-ACK feedback is not necessary for UL TX without grant.


If a UE can go back to sleep (i.e., the UE has only UL traffic), it may go back to sleep after some time if it does not receive any feedback from the network by treating no feedback as implicit ACK. A UE may restart initial transmission based on UL transmission without grant by ARQ, or wait until HARQ-ACK timer expires for HARQ-ACK buffer flushing.





			ZTE


			We think it would be beneficial to differentiate the following cases. K=1, small K (2~8), and larger K. At least for URLLC services, we think a small K should be configured and in this case Option 2 is preferred. It can be for further study whether explicit HARQ-ACK should be supported for K=1 (to avoid ambiguity in case of miss detection) and larger K (for the purpose of early termination).





			Intel


			Option 2 is preferred. As was argued multiple times, there is no justification to introduce explicit ACK indication in current NR phase. The already agreed timer based approach is enough and is a common solution for both grant-based and grant-free UL transmission schemes.





			Nokia


			Option1 is supported, UE specific DCI in a time window is used to indicate ACK only, or schedule a new transmission (and therefore implicitly indicates a ACK), or schedule a retransmission. 





			NICT


			Support option 1 





			InterDigital


			We believe option 1 must be supported to avoid unneccassary retransmission/repetition. 





			Panasonic


			We share the view of DOCOMO.





			Sharp


			Option 2 is preferred.





			Fujitsu


			Option 1 is supported to avoid potential ambiguity. 





			CATT


			Support option 2. No need explicit ACK indication if no re-transmission or new data packet scheduling. Timer based solution can be considered.





			Sony


			Support option 1. Reason is same as InterDigital view.





			vivo


			We prefer Option 2. There is no need to adopt explicit HARQ-ACK is not supported during or after K repetitions.





			MediaTek


			Option 1.





			OPPO


			Option 1 can be supported. UL grant is used to indicate ACK only or schedule data.





			Qualcomm


			Support option 1, which enables early termination for better system resource efficiency. Otherwise, K repetition is potentially wasting too much system resource and K should be limited to 1 only (no ACK feedback, no repetition).





			Convida Wireless


			Support option1





			Sequans


			Support Option 1











Question 13:


· If a UE does not receive HARQ feedback for a certain time after the K repetitions, what is UE behaviour if UE assumes 


· Option 1: ACK. 


· Option 2: NACK.





			Company


			View





			NTT DOCOMO


			Based on the replies to Question 5, re-transmission should be only scheduled by UL grant. Then both options can work, but have different impacts on HARQ operation in MAC layer.


If UE assumes ACK, the physical layer should inform the higher layer the data is successfully decoded, then the data will be flushed after a certain time.


If UE assumes NACK, the physical layer should inform the higher layer the data is NOT successfully decoded, then the data will be stored in the HARQ process until UL grant for the same HARQ process is received.





			Ericsson


			We take this as being a RAN2 discussion and cannot result in any RAN1 agreements directly as it refers to MAC modeling mostly.





			Huawei


			We think this question should be separated for grant-based and grant-free cases, due to their fundamentally different natures. 


For grant-based case, since there is hand-shake before each transmission, there is synchronized expectation at UE and gNB side. As in LTE standard, the scheduled UE would always expect NACK by UL grant of the retransmission of the same TB. Then if no such information is received, it can assume ACK. For grant-free case, however, the expectation and behavior will be different. More specifically, since there is not hand-shake before transmission, it would be good to have confirmation after successful transmission. So the UE will be expecting HARQ-ACK indication (in either UE specific DCI or group common DCI). Then if there is no HARQ-ACK indication after K repetitions, the nature logoic is to assume NACK. 


Also DCI missing should be considered. Regarding the UE behavior when the Timer expires while no feedback is recevded, in case of missing DCI,


- If gNB has indicated NACK or retransmission (with confident miss detection), UE assumes ACK and thus latency is introduced till gNB re-schedules the same TB. 


- If gNB has indicated ACK, UE assumes NACK and performs automous repetitions, as GF resource configuration is designated for potential contention, there should be no specific concern and both latency reduction and reliability can be achieved.


For grant based case it is not designated taken potential collision into account, autonomous repetitions may not be suitable.


In short, for grant-based case, we support Option 1, while for grant-free case, we support Option 2. The corresponding UE behaviors are stated above.





			Samsung


			Following RAN2’s view





			NEC


			As in question 5, retransmissions are based only on UL dynamic grant even for Type 1. So, if there is NACK, gNB will retransmit with UL dynamic grant. If nothing is received for a certain time, then it should be ACK and UE should follow the same behaviour as the one for grant based transmission in NR





			LGE


			We prefer Option 1. 


Considering all of retransmission for UL TX without grant is performed only by dynamic grant at least for Type 2, there is nothing to do for UE even if UE assumes NACK. Besides, most of cases of URLLC might be ACK. It may help to reduce signalling overhead.





			ZTE


			It should depend on whether explicit HARQ-ACK feedback is supported, and based on that more RAN2 discussion is needed.





			Intel


			RAN2 started discussion on this and therefore it is better to let them conclude.





			Nokia


			Same view as NTT DOCOMO.





			Interdigital


			We understand that RAN2 is currently discussing timer-based mechanism and whether upon timer expiry the UE should assume ACK or NACK. We believe it would be better if the consequent UE behaviour was handled by RAN2. 





			Panasonic


			We are ok to be decided by RAN2 as this is the discussion on how not to stuck the operation and rather modelling issue.





			Sharp


			Same view as NTT DOCOMO.





			Fujitsu


			Similar view as Huawei. Option 2 seems more robust. One case for UE not receiving HARQ feedback could be due to that gNB fails to detect a UE’s transmission (miss-detection). In this case, if UE assumes NACK and can autonomously perform a retransmisson at the next available opportunity, it is still possible to have a successful transmission. 





			CATT


			Following RAN2’s view.





			Sony


			Following RAN2’s view.


Below is our view for grant-free case. If gNB cannot detect all grant-free transmissions of K repetition, gNB also cannot transmit the uplink grant for retransmission. In this case, UE should try to retransmit without grant again. 





			vivo


			UE assumes ACK if a UE does not receive HARQ feedback for a certain time after K repetitions.


Details are discussed in RAN2.





			MediaTek


			Option 1. UE releases the HARQ process and flush the buffer.





			OPPO


			We prefer Option 2. There are two advantages from option2:


· Distinguish miss detection and correct detection.


· Enable early termination to reduce resource waste and collision.





			Fraunhofer IIS


			We need to separate this for GF transmission. Thus, in this case, Option 1, only after receiving K >> 1 repetition the UE assumes ACK, releases the HARQ process and flush the buffer.


For grant based, this needs to be discussed.





			Qualcomm


			For UL transmission without grant, explicit feedback should be supported, and option 2 is preferred. In that case, UE should figure out other ways to get the UL data transmitted.  





			Convida Wireless


			This may be handled case by case. For example, option 2 may be applied for URLLC, i.e. NACK for more reliable commmunications; option1 may be applied for mMTC, i.e. ACK for quicker releasing the resources to avoid unnecessary overloading the system.





			Sequans


			Based on Question 12, if Option 1 in Q12, we support Option 2 here otherwise Option 1 in this question. 











If any other important issues to be decided urgently, please add below.





Question 14: For UL transmission without UL grant, whether the initial transmission of the K repetitions can be performed at any configured resource? If yes, how to differentiate the intial transmission with the rest of the repetitions?


			Company


			View





			Huawei


			We think the system should have the flexibility to allow the grant-free transmission to start at any configured resource to fully exploit the benefit in latency reduction. 


In this case, the initial transmission can be identified either by dedicated frequency resource or dedicated DMRS resource in each configuration (e.g.,a dedicated cyclic shift, or a dedicated port, etc.) . 


Actually, in the case of fixed initial transmission locations in time domain, as long as the duration of the K repetitions are larger than the time gap between two initial transmissions, dedicated frequency/DMRS resource is needed anyway to identify the initial transmission. 





			NEC


			Support initial GF transmission at fixed location in a configured resource.





			LGE


			In terms of latency reduction, it is beneficial for UE to start transmission at any configured resource. To identify this, we can use different non-time domain resource for intial transmission or use only one RV like RV0. When UE use only one RV for UL data transmission without grant, gNB can combine all of the repetitions with determination of HARQ PID. 





			ZTE


			Our view is that the time resource of initial transmission should be known by the gNB in order to avoid ambiguity on HARQ ID and RV order. The simplest way is to tie the initial transmission to some of the configured resources.





			Intel


			We prefer that transmission of a TB can only start in occasions configured by the offset and the period (offset and period were agreed at RAN1 NR AH#2). In this case, there is no need to distinguish initial transmission and retransmissions within particular resource configuration. Further lower latency can be achieved by using multiple resource configurations.





			Nokia


			The UE should be able to transmit the initial transmission on any configured resource. No need for any dedicated solution to identify which transmission attempt is the 1st one.





			CATT


			Unless the initial transmission can be identified by gNB effectively, otherwise, blind detection complexity and error detection may discount the potential gain from any resources used for initial transmission. 





			Sony


			Initial transmission location within K repetition should be fixed to avoid ambiguity on RV order. The initial transmission should link to the first occasion of configured/indicated resources with K repetition. For type 1, to reduce the latency, multiple resource configuration would be useful.





			vivo


			A UE should be able to start an initial grant-free transmission at any configured resources, i.e. flexible starting occasion for initial transmission. This is beneficial for latency reduction and ensuring QoS regardless of packet arrival time.


To differentiate initial transmission and repetitions, different frequency/RS resources can be used.





			MediaTek


			Yes. Using defferent DMRS/cyclic-shifts for the K repetitions





			OPPO


			To avoid latency,the initial transmission of the K repetitions can be performed at any configured resource. FFS on how to recognize transmission number. For example, transmission number could be obtained from frequency resource or DMRS configuration.





			Fraunhofer IIS


			Yes, and other transmission can be configured by different frequency pre-configuration  (Type 2 is a clear example) or DMRS. gNB can combine all of the repetitions with determination of HARQ PID.





			Qualcomm


			This may have to do with how the GF transmission periodicity and repetition periodicity are configured. If GF transmission periodicity is much longer than repetition periodicity, then it may not matter much if initial transmission is fixed on the first available resource in each period. However, if they are close or coincide, then it would make sense to have initial transmission to happen everywhere in time in the configured resource to minimize the latency. For eMBB use cases, having initial transmission everywhere may be an overkill. When that is necessary, there are different ways to carry the RVID, etc.





			Convida Wireless


			In general, we support flexible usage of resources, but this can be configured by RRC.








6. References
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7. Appendix


So far, the following agreements on UL transmission without UL grant were achieved:


Agreements in RAN1 #90bis:


· 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 in RAN1 NR Ad-Hoc#3:


· Type 3 UL transmission without UL grant is not supported in Rel.15.


· 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:


· 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 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 in RAN1 #90:


· 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. 





Agreements:


· If HARQ feedback is supported, to indicate HARQ feedback of UL transmission without grant, following optionsand 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”





Agreements in RAN1 Ad Hoc #2:


· 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


· RAN1 considers that UE transmitting UL transmission without UL grant can be identified based on time/frequency resources and RS parameter(s). 


· …


· 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





In addition, the following agreements on grant-free repetitions were achieved:





Agreements in RAN1 Ad Hoc:


1. For an UL transmission scheme with/without grant


0. K repetitions including initial transmission (with the same or different RV and FFS with different MCS) (K>=1) for the same transport block are supported


0. FFS the way K is determined


0. FFS: hopping mechanisms over the transmissions





Agreements in RAN1#88:


1. 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


1. If an UL grant is successfully received for a slot/mini-slot for the same TB


0. FFS: How to determine the grant is for the same TB


1. FFS: An acknowledgement/indication of successful receiving of that TB from gNB


1. The number of repetitions for that TB reaches K


1. FFS: Whether it is possible to determine if the grant is for the same TB


1. 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)


1. Note that other termination condition of repetition may apply
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- Cyclic shift for DM RS and OCC index and IFDMA configuration — 3 bits as defined in section 5.5.2.1.1 of [2]
(this field is not present when the format 0 CRC is scrambled by UL-SPS-V-RNTI)

- UL SPS configuration index — 3 bits as defined in section 9.2.1 of [3]. (this field is present when the format 0 CRC
is scrambled by UL-SPS-V-RNTI)
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Discussion Point (1)


For a given carrier, whether to support both Type 1 and Type 2 UL Tx without UL grant configurations from UE perspective?


Yes: HW, LG?, InterDigital, Sharp, CATT,MTK, Fraunhofer IIS, Convida Wireless [7 + LG?]


No: DCM, Ericsson, SS, NEC, ZTE, Intel, Nokia, NICT, Panasonic, Fujitsu, Sony, Vivo, OPPO, Qualcomm, [14]


For different carriers, whether to support both Type 1 and Type 2 UL Tx without UL grant configurations from UE perspective?


Yes: HW, DCM, Ericsson, SS, NEC, LG, ZTE, Intel, Nokia, NICT, InterDigital, Panasonic, Sharp, Fujitsu, CATT, Sony, Vivo, OPPO, MTK, Fraunhofer IIS, Qualcomm, Convida Wireless


No:














Li, Qing (LQ [2]) - UE still supports both Type 1 & 2. For a specific UL, UE can be configured for Type 1 or Type 2.


Discussion Point (1) Cont.


For a given carrier and a given Type of UL Tx without grant, whether to allow multiple UL Tx without UL grant configurations from UE perspective?


Yes: HW, MTK, NEC, Intel, ZTE, InterDigital, LG?, Sharp, Sony, Vivo, OPPO, Fraunhofer IIS, Convida Wireless (for type 1) [12+LG?]


No: DCM, Ericsson, SS, Nokia, NICT, Panasonic, Fujitsu, CATT, Qualcomm [9]


For different carriers and a given Type of UL Tx without grant, whether to allow multiple UL Tx without UL grant configurations from UE perspective?


Yes: HW, DCM, Ericsson, SS, NEC, LG, ZTE, Intel, Nokia, NICT, InterDigital, Panasonic, Sharp, Fujitsu, CATT, MTK, Sony, Vivo, OPPO, Fraunhofer IIS, Qualcomm, Convida Wireless


No:








Discussion Point (2)


For Type 1 and Type 2,


Option 1: different RNTIs are configured by UE-specific RRC signaling.


DCM, HW, SS, NEC, LGE, InterDigital, Sharp, CATT, MTK, Fraunhofer IIS, Convida Wireless [11] 


Option 2: Same RNTI is configured by UE-specific RRC signaling.


DCM, Ericsson, ZTE, Intel, NICT, Panasonic, Fujitsu, Sony, Vivo, OPPO, Qualcomm, [11]


Within each Type, 


Option a: different RNTIs are configured for multiple resource configurations.


LGE, MTK [2]


Option b: Same RNTI is configured for multiple resource configurations.


DCM, Ericsson, HW, SS, NEC, ZTE, Intel, NICT, InterDigital, Panasonic, Sharp, Fujitsu, Sony, Vivo, OPPO, Fraunhofer IIS, Qualcomm, Convida Wireless [18]








Li, Qing (LQ [2]) - A UE can be configured for type 1 or type 2 associated with different RNTI which is configuraed by dedicated RRC signal  -- Sorry, I meant Option 1.


Discussion Point (3)


As per RAN2 agreements on “As in LTE SPS UL, retransmission for SPS UL transmission are based only on UL dynamic grant and 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 signaling.”


Above agreements apply to Type 2 only or apply to both Type 1 and Type 2 UL transmission without UL grant?


Yes: DCM, Ericsson, SS, NEC, LGE, ZTE, Intel, Nokia, NICT, Panasonic, Sharp, CATT, Sony, Vivo, MTK, Qualcomm, OPPO?, Fraunhofer IIS? [16+2] 


No: HW, interdigital, Fujitsu, Convida Wireless,(for type 1) [4]








Not clear the agreements is from gNB or UE perspective


My understanding is gNB perspective, LTE supports UL skipping. 
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Discussion Point (4)


For UL transmission without grant, for a TB transmission with K repetitions 


The repetitions follow an RV sequence and it is configured by 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}








Discussion Point (5)


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


Support: DCM, HW, NEC, LGE, Intel, Nokia, NICT, Panasonic, Sharp, Fujitsu, CATT, Sony, Vivo, OPPO, MTK, Fraunhofer IIS, Qualcomm, Convida Wireless, Sequans [19]


FFS: share HARQ process ID pool with grant-based scheduling


Handled by RAN 2: Ericsson, SS, InterDigital, [3]








Discussion Point (6)


For UL transmission without UL grant, 


Determined HARQ ID of the K repetitions of a TB should be the same


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.


Most companies are fine


Handled by RAN2: Ericsson, SS, ZTE, Interdigital, CATT, Vivo 








Discussion Point (7)


HARQ feedback for UL transmission without UL grant, down-selection following two 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.


Supported by: DCM, HW, SS, NEC, ZTE for larger K and K=1, Nokia, InterDigital, Panasonic, Fujitsu, Sony, MTK, OPPO, QC, Convida Wireless, Sequans [15]


Option 2: explicit HARQ-ACK indication is not supported during or after K repetitions (K>=1).


Supported by: Ericsson, LGE, ZTE for smaller K, Intel, Sharp, CATT, Vivo [7]








Discussion Point (8)


If a UE does not receive HARQ feedback for a certain time after the K repetitions, what is UE behaviour if UE assumes 


Option 1: ACK. 


NEC, LGE, MTK, Fraunhofer IIS


Option 2: NACK


QC


Convida Wireless handled case by case


Sequans: if explicit HARQ feedback [Discussion Point (7)] is supported, option 2; otherwise option 1.


RAN2 handles? Ericsson, SS, ZTE, Intel, Panasonic, CATT, Sony, Vivo








Discussion Point (9)


Whether to support UCI piggybacked on PUSCH Tx without UL grant?


Support: DCM, Panasonic, Convida Wireless


no support: Nokia, QC(questionable)





If it is supported, how to handle the beta-offset?
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