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1. [bookmark: _Toc120549591]Introduction
The last RAN1#112 meeting has made great progress on the XR-specific capacity enhancements [1], including the following two objectives of the normative work in RAN1:
· Multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration
· Dynamic indication of unused CG PUSCH occasion(s) based on UCI by the UE
For the design of multiple CG PUSCH transmission occasions within a period of a single CG PUSCH configuration (abbreviated as multi-PUSCHs CG), companies have made thorough discussions and reached some agreements on the time domain resource allocation (TDRA) determination, HARQ process ID determination, and the configuration/indication of other parameters including MCS, FDRA, etc for CG PUSCHs in a multi-PUSCHs CG configuration. While for the dynamic indication of unused CG PUSCH occasion(s) based on UCI, the issues widely discussed in the last meeting include the UCI transmission occasions, the information provided by the UCI, the physical channel carrying the UCI, etc.
Some of the agreements reached at the last meeting are listed below.
	Agreement
· Multi-PUSCHs CG is supported for Type-1 configured grant.
· Multi-PUSCHs CG is supported for Type-2 configured grant.
Agreement
The physical channel that carries the UCI that provides information about unused CG PUSCH transmission occasions is CG PUSCH.

Agreement
Encoding and multiplexing for “the UCI that provides information about unused CG PUSCH transmission occasions” in a CG PUSCH applies encoding and multiplexing procedures for CG-UCI as baseline.
·  FFS on details


In this contribution, we will further discuss the design of multi-PUSCHs CG and the UCI used to indicate unused CG PUSCH occasion(s).
2. Discussion
2.1 Design of multi-PUSCHs CG
Due to the quasi-periodic characteristic and low latency requirement of XR traffic, configured grant (CG) can be adopted to schedule the UL XR traffic. Compared with dynamic scheduling/grant (DG), CG can reduce the dynamic signaling overhead and transmission delay introduced by SR and/or BSR. Considering the large frame size of UL XR video traffic, it may require multiple TBs to transmit a video frame and one of the Rel-18 XR enhancement scopes is to support multiple PUSCH transmission occasions in a CG period (multi-PUSCHs CG). In the last RAN1#112 meeting, the discussions on the design of multi-PUSCHs CG mainly focus on the TDRA determination of CG PUSCHs, the configuration parameters including MCS and FDRA of CG PUSCHs, and the determination of HARQ process IDs associated to CG PUSCHs. In this contribution, we will further discuss the above issues in the following sections.
2.1.1 TDRA determination of CG PUSCHs
For TDRA determination of CG PUSCHs associated to multi-PUSCHs CG, companies have considered three approaches and made the following agreement in the last meeting.
	Agreement
For determination of the time domain resource allocation of CG PUSCHs associated to a multi-PUSCHs CG, the following alternatives for further study:
· Alt-A: TDRA determination based on repetition framework. 
· Alt-A1: Follow the time domain resource mapping of Type A repetition
· N configured by higher layers or indicated by activation DCI
· Single SLIV is determined from TDRA
· The same SLIV in N PUSCH in consecutive slots per CG period
· FFS for non-consecutive slots
· FFS details, including related RRC parameters
· Alt-A2: Follow the time domain resource mapping of Type B repetition
· N configured by higher layers or indicated by activation DCI
· Single SLIV is determined from TDRA
· The SLIV used for 1st PUSCH per CG period.
· N consecutive nominal PUSCHs with same duration per CG period
· Note: N is not necessarily the repetition factor.
FFS details, including related RRC parameters
· Alt-B: TDRA determination based on NR-U framework
· N and M configured by higher layers
· Single SLIV is determined from TDRA.
· The SLIV used for 1st PUSCH per CG period.
· M consecutive PUSCH TOs with same duration in slot. The M PUSCH TOs are used in N consecutive slots per CG period
· Note: N and M are configured independently from cg-nrofSlots-r16 and cg-nrofPUSCH-InSlot-r16, respectively. M and N configuration is independent from cgRetransmissionTimer configuration.
· FFS details, including related RRC parameters
· Alt-C: TDRA determination based on single DCI scheduling multiple PUSCHs
· Alt-C1: Follow Rel-16 single DCI scheduling multiple PUSCHs
· TDRA configured by pusch-TimeDomainAllocationListForMultiPUSCH-r16 with k2-r16
· A row of TDRA with N entries determines the time domain resources allocation of N PUSCH TOs per period
· Note: N PUSCH TOs should be consecutive PUSCH TOs in consecutive slots.
· FFS details, including related RRC parameters
· Alt-C2: Follow Rel-17 single DCI scheduling multiple PUSCHs
· TDRA configured by pusch-TimeDomainAllocationListForMultiPUSCH-r16 with extendedK2-r17
· A row of TDRA with N entries determines the time domain resources allocation of N PUSCH TOs per period
· Note: N PUSCH TOs can be non-consecutive PUSCHs and/or in non-consecutive slots.
· FFS details, including related RRC parameters


For Alt-A1, the TDRA determination of multiple CG PUSCHs follows the time domain resource mapping of Type A repetition, where N consecutive slots are allocated for the transmission of N consecutive PUSCHs, and the same symbol allocation is applied across the N slots, as the example illustrated in Figure 1. This approach has a simpler implementation, but allocates only one PUSCH transmission occasion in each slot, which leads to larger transmission delay.
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Figure 1. TDRA determination of CG PUSCHs in Alt-A1
For Alt-A2, the TDRA determination of multiple CG PUSCHs follows the time domain resource mapping of Type B repetition. The difference between Alt-A1 and Alt-A2 lies in that the latter supports cross-slot PUSCH transmission, as shown in Figure 2. Hence, this approach supports multiple PUSCH transmission occasions in one slot and has smaller transmission delay. However, the implementation of Alt-A2 is more complicated because it has to determine the actual transmission occasions according to the nominal PUSCHs and invalid symbols. 
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Figure 2. TDRA determination of CG PUSCHs in Alt-A2
For Alt-B, the TDRA determination of multiple CG PUSCHs is based on NR-U framework, where N consecutive slots are allocated within a CG period and M consecutive PUSCH transmission occasions with same duration are allocated within each slot. A SLIV is determined from TDRA table and used for the first PUSCH per CG period. The remaining PUSCHs in a slot have the same length and PUSCH mapping type, and are appended following the previous allocations without any gap. Then the same SLIV and PUSCH mapping type repeat over N consecutive slots. An example is provided in Figure 3. This approach is flexible to support similar functions as Type A-like or Type B-like PUSCH repetition in Alt-A1 and Alt-A2 by the means of configuring different values of M and N.
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Figure 3. TDRA determination of CG PUSCHs in Alt-B
For Alt-C1, the TDRA determination of multiple CG PUSCHs is based on Rel-16 single DCI scheduling multiple PUSCHs. This approach gains higher flexibility than the above three approaches since separate SLIV and mapping type can be determined for each PUSCH, as illustrated in Figure 4. However, the principle of configuring different SLIVs for multiple PUSCHs in a CG period is not clear, especially considering different MCS/FDRA configurations to adjust the PUSCH coding rate. In addition, this approach involves larger specification modifications for Type 1 CG.
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Figure 4. TDRA determination of CG PUSCHs in Alt-C1
For Alt-C2, the TDRA determination of multiple CG PUSCHs is based on Rel-17 single DCI scheduling multiple PUSCHs, where each PUSCH in a CG period can have a separate SLIV, mapping type and the parameter extendedK2-r17 that indicates the slot where UE shall transmit the corresponding PUSCH. In this way, the multiple PUSCH transmission occasions can be non-consecutive PUSCHs and/or in non-consecutive slots, as shown in Figure 5. However, similar concerns on Alt-C1also exist in this approach.
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Figure 5. TDRA determination of CG PUSCHs in Alt-C2
In general, Alt-B makes a better trade-off between configuration flexibility and implementation complexity, so we support adopting TDRA determination based on the NR-U framework for multi-PUSCHs CG.
However, the current specification only allows the allocation of multiple consecutive slots within a CG period. In the scenario of TDD transmission with typical DL/UL slot configurations, e.g., DDDSU, the UL slots are non-consecutive in most cases. Therefore, to transmit the XR video traffic with large frame sizes in the TDD scenario, it should be proposed to allocate multiple non-consecutive slots within a CG period. As illustrated in Figure 6, there are 3 non-consecutive CG slots allocated within a period of a single CG configuration.
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Figure 6. Illustration of multiple non-consecutive CG-PUSCH slots allocated in a CG period
Proposal 1. Support Alt-B to use TDRA determination based on the NR-U framework for multi-PUSCHs CG.
Proposal 2. Support to configure N non-consecutive slots within a CG period and/or M non-consecutive PUSCH transmission occasions in a slot in TDD frame structure. 
2.1.2 MCS/FDRA configuration of CG PUSCHs
The transmission parameters of the PUSCHs in the multi-PUSCHs CG including FDRA, MCS, RV, DMRS mapping type, etc have been discussed in the last meeting and the following agreement has been reached.
	Agreement
For the PUSCHs parameters in a multi-PUSCHs CG configuration, the configuration/indication parameters except MCS and FDRA of CG PUSCHs in a multi-PUSCHs CG configuration are the same
· FFS: For MCS and FDRA, study further to decide whether/how to be different.
· FFS: Applicability to type-1 and type-2
· Note: TDRA and HP ID are not in this scope of the above statement.


To adjust the coding rate of different TBs, different MCS and/or FDRA can be configured for PUSCHs in the multi-PUSCHs CG. For example, a higher MCS can be used for a TB whose remaining PDB is larger to increase transmission efficiency. Compared to configuring different MCS for multiple PUSCHs in a CG period, indicating different FDRA for multiple PUSCHs in a CG period has a bigger issue, e.g., it will significantly increase the DCI payload size for Type 2 CG. So, different MCS configurations for PUSCHs in multi-PUSCHs CG can be supported instead of different FDRA configurations.
Proposal 3. Support different MCS configurations for different PUSCHs in a CG period.
2.1.3 HARQ process ID determination associated to PUSCHs
In the last meeting, it was concluded that RAN1 discusses to decide how to determine the HARQ process ID of CG PUSCHs of a multi-PUSCHs CG. For determination of HARQ process IDs associated to PUSCHs in multi-PUSCHs CG, the following agreement has been made in the last meeting.
	Agreement
For determination of HARQ process IDs associated to PUSCHs in multi-PUSCHs CG assuming one TB per PUSCH, consider the following alternatives:
· Alt. 1: The HARQ process ID for the first configured/valid PUSCH in a period is determined based on the legacy CG procedure when cg-RetransmissionTimer is not configured, and applying the period duration divided by X instead of the period duration.
· The HARQ process ID of the remaining PUSCHs in the period is determined by incrementing the HARQ process ID of the preceding PUSCH in the period.
· Alt 1-1; X = 1
· Alt 1-2: X is the number of configured PUSCHs in a period
· Alt 1-3: X is provided by RRC configuration.
· FFS details
· Alt. 2: Support that UE can decide, as in NR-U, the HARQ IDs for the multiple CG PUSCH transmission occasions and indicate the decided HARQ IDs to gNB if multiple HARQ processes are used for the multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration
· FFS details	
· Alt. 3: The HARQ process ID for the configured PUSCHs in a period is determined based on the legacy CG procedure when cg-RetransmissionTimer is not configured.
· FFS on potential enhancements different from previous alternatives
· Alt 3-1: Note: Same HP ID would be used for all PUSCHs within a period.
· FFS details
· Alt 3-2: Note: Different HP ID could be used for all PUSCHs within a period.
· FFS details
· Alt. 4: The HARQ process ID for the first configured/valid PUSCH in a period is determined based on the legacy CG procedure when cg-RetransmissionTimer is not configured.
· The HARQ process ID of the remaining PUSCHs in the period is determined by incrementing the HARQ process ID of the preceding PUSCH in the period
· FFS on potential enhancements different from previous alternatives
· Alt. 5: Support that UE can decide, as in NR-U, the HARQ IDs for the first CG PUSCH transmission occasions and indicate the decided HARQ IDs to gNB if multiple HARQ processes are used for the multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration
· The HARQ process ID of the remaining PUSCHs in the period is determined by incrementing the HARQ process ID of the preceding PUSCH in the period
· FFS details
· Alt. 6: FFS other solutions
Note: The case of one TB map to multiple PUSCHs is not considered here.


Among the above alternatives, the UE implementation-based approaches, i.e., Alt. 2 and 5 should be down-prioritized because the UE implementation-based approach is used in NR-U and it’s unnecessary to leave the HARQ process ID determination to UE in the XR scenario. In addition, UE implementation-based approaches have larger UCI reporting overhead. For the remaining three alternatives, we provide an example of HARQ process ID determination in Figure 7, where nrofHARQ-Processes = 4 and harq-ProcID-Offset2 = 0 in the legacy formula of determining HARQ process ID. For Alt. 1, the HARQ process ID for the first configured/valid PUSCH in a period is derived from the following equation:
HARQ Process ID = [floor(CURRENT_symbol / (periodicity / X))] modulo nrofHARQ-Processes + harq-ProcID-Offset2, 
where X equals the number of configured PUSCHs in a CG period and thus X = 3 for the example in Figure 7.
For the remaining PUSCHs in the CG period:
HARQ Process ID = (increment the HARQ process ID of the preceding PUSCH in the period) modulo nrofHARQ-Processes
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Figure 7. HARQ process IDs associated to PUSCHs in multi-PUSCHs CG with nrofHARQ-Processes = 4 and harq-ProcID-Offset2 = 0
It can be observed in Figure 7 that the gap between CG PUSCH occasions using the same HARQ process ID is largest in Alt. 1. So, Alt. 1 can be supported for determination of HARQ process IDs associated to PUSCHs in multi-PUSCHs CG.
Proposal 4. Support Alt. 1 for determination of HARQ process IDs associated to PUSCHs in multi-PUSCHs CG. 
· For the first configured/valid PUSCH in a CG period: 
· HARQ Process ID = [floor(CURRENT_symbol / (periodicity / X))] modulo nrofHARQ-Processes + harq-ProcID-Offset2, where X equals the number of configured PUSCHs in a CG period
· For the remaining PUSCHs in the CG period:
· HARQ Process ID = (increment the HARQ process ID of the preceding PUSCH in the period) modulo nrofHARQ-Processes
2.2 Dynamic indication of unused CG PUSCH occasion(s)
According to the outcome in clause 5.1 of TR 38.838 [2], the XR frame size of a single stream follows truncated Gaussian distribution where the average size is determined by data rate and frame generation rate, and the maximum size is 3 times the minimum size. While in the case of multiple streams of XR traffic, the ratio between the sizes of two different XR frames can be even larger. As discussed in section 2.1, multiple CG PUSCH transmission occasions can be allocated in a period of a single CG PUSCH configuration. Considering the variable frame size of the XR video frame, the number of CG PUSCH occasions is usually semi-statically configured based on a relatively large frame size to avoid requiring additional dynamic scheduling to satisfy the PDB requirement, which will cause a waste of resources when XR frames with small sizes are transmitted. To handle this issue, dynamic indication of unused CG PUSCH occasion(s) based on UCI by the UE is one of the scopes of Rel-18 XR enhancement WI.
In the last RAN1#112 meeting, the discussions on the dynamic indication of unused CG PUSCH occasion(s) mainly focus on the UCI transmission occasions, the information provided by the UCI, the UCI type, etc. In this contribution, we will further discuss these aspects in the following sections.
2.2.1 UCI overriding and UCI transmission occasion
Regarding the UCI transmission occasion, the following agreement has been made in the last meeting.
	Agreement
For dynamic indication of unused CG PUSCH occasion(s) based on a UCI, the following options for further down-scoping with possible revision, are considered for the transmission occasion of the UCI:
· Option 1: A transmitted CG PUSCH, includes the UCI.
· FFS details
· Option 2: A transmitted CG PUSCH includes the UCI, if it is transmitted in an occasion determined by RRC.
· FFS details
· Option 3: A transmitted CG PUSCH includes the UCI, if it is transmitted in a pre-defined transmission occasion.
· FFS details
· Example of a pre-determined occasion: 1st configured PUSCH TO in a CG period or 1st configured PUSCH TO in a multiple CG periods
· Option 4: A transmitted CG PUSCH includes the UCI, if it is transmitted in a transmission occasion determined satisfying given condition(s).
· FFS details
· Examples of a condition: A first transmitted PUSCH in a CG period, or a first PUSCH transmission within a multiple of CG periods.
Other options are not precluded. Proponent companies to provide details.


For Option 1, gNB always has to detect the UCI in the transmitted CG PUSCHs which leads to a larger processing delay. Besides, this option may lead to gNB not having enough time to recycle the remaining CG PUSCHs. While for Option 4, gNB needs to execute blind detection which would increase the processing complexity of gNB. Compared to Option 2, Option 3 seems more reasonable. However, due to UL jitter of XR and the misalignment between the non-integer periodicity of XR traffic (e.g., 16.667ms) and CG period (e.g., 15ms or 17.5ms @30kHz DDDSU), it’s possible that the UL XR video frame has not been prepared by UE on a fixed UCI transmission occasion, e.g., the first configured PUSCH transmission occasion in a CG period. In this case, UE could not precisely indicate the unused CG PUSCH occasions at the fixed UCI transmission occasion. It should be noted that the presence of jitter has been identified by RAN2. 
As illustrated in Figure 8 with system configuration of 30kHz SCS, DDDSU TDD configuration, and 15ms CG period, the UCI indicating the unused PUSCH occasions is transmitted in the first configured PUSCH transmission occasion in a CG period, and the frame generation rate of XR traffic is 60fps, i.e., the packet arrival periodicity is about 16.67ms. Obviously, the CG periodicity or UCI transmission periodicity doesn’t align with the XR traffic periodicity. In some cases, UE has not yet acquired the actual data size of XR video frame at the UL slot when the UCI is transmitted.
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Figure 8. Illustration of the misalignment between XR traffic periodicity and UCI transmission periodicity
In addition, considering traffic changes caused by additional data generated from the application layer, the usage of CG PUSCH occasions may change. Motivated by these two aspects of consideration, it is necessary to introduce a UCI overriding mechanism, which allows UE to re-send UCI to override the inaccurate indication of the unused CG PUSCH occasions. To support UCI overriding, it needs to allow UCI transmission on multiple CG PUSCH occasions. Meanwhile, to avoid gNB’s blind detection and guarantee gNB has time to recycle the unused CG PUSCH transmission occasions, a time window can be pre-defined/configured such that only CG PUSCH occasions within the time window can be used to transmit the UCI.
Figure 9 provides an example of this solution and three alternatives of the UCI overriding mechanism with the assumption that UCI bit value “1” means “used” and bit value “0” means “unused”. As shown in this figure, the UL XR packet has not prepared by UE on the first UCI transmission occasion.
Alt. 1: bit toggling based solution 
· Alt. 1-1: Unused convert to used: UE first sends a UCI that provides a bitmap “0 0 0 0 0 0” to indicate all the CG PUSCH occasions are “unused”. Then the UL XR packet arrives before the second UCI transmission occasion, and UE estimates that the following three PUSCH occasions will be used to transmit this XR packet, that is, the last two PUSCH occasions are unused. So on the second UCI transmission occasion, UE re-sends a UCI that provides a bitmap “1 1 1 1 0 0” to toggle the corresponding bits of the unused CG PUSCH occasions provided in the previous UCI. 
· Alt. 1-2: Used convert to unused: UE first sends a UCI that provides a bitmap “1 1 1 1 1 1” to indicate all the CG PUSCH occasions are “used”. And then UE sends “1 1 1 1 0 0” to toggle the corresponding bits of the unused CG PUSCH occasions provided in the previous UCI in second UCI transmission occasion. Compared with Alt. 1-1, this alternative can ensures that gNB correctly receives the used CG PUSCHs. While in Alt. 1-1, if UE provides “0 0 0 0 0 0” first, gNB may recycle the first several PUSCHs.
Alt. 2: “credible” indication based solution
· A flag is used to indicate whether the UCI is credible or not in this alternative. On the first UCI transmission occasion, UE sends a UCI that provides a bitmap “0 1 1 1 1 1 1” where the first flag bit “0” indicates that this UCI is incredible and will be overridden. Then on the second UCI transmission occasion, UE re-sends a UCI that provides a bitmap “1 1 1 1 1 0 0” where the first flag bit “1” indicates that this UCI is credible and will not be overridden.
Compared with Alt. 1, Alt. 2 can leave more time for gNB to recycle the unused PUSCH occasion(s). In Alt. 1, UE can send multiple overridden UCI in the configured time window and gNB needs to wait for the last UCI to decide the actual unused PUSCH occasion(s). For Alt. 2, an explicit indication is used and after gNB receives the “credible” indication, it will not expect to receive another overridden UCI.
For both alternatives, it should be indicated that UCI will not be transmitted on the CG PUSCH occasions outside the time window, so gNB doesn’t need to detect the UCI on those PUSCH transmission occasions.
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Figure 9. Illustration of the UCI overriding within a pre-defined/configured time window
Proposal 5. Support to introduce a UCI overriding mechanism, which allows UE to re-transmit UCI to override the inaccurate indication of the unused CG PUSCH occasions in previous UCI.
Proposal 6. A field in UCI is introduced to indicate whether the UCI can be overridden (incredible) or not (credible).
2.2.2 The information provided by the UCI
Regarding the information provided by the UCI, the last meeting made an agreement as below.
	Agreement
For dynamic indication of unused CG PUSCH transmission occasion(s) based on a UCI, the following options for further down-scoping, are considered for the information provided by the UCI:
· Option 1: The UCI determines the consecutive CG PUSCH TO(s) that are indicated as “unused” 
· Option 1-1: The UCI provides the number of consecutive TO(s) in time domain. 
· Applicable numbers can be determined from information obtained from configuration.
· FFS details
· Option 1-2: The UCI provides a time duration/range that includes the consecutive TO(s) in time domain. 
· Applicable time duration/range can be determined from information obtained from configuration
· FFS details
· Option 2: The UCI determines the CG PUSCH TO(s) that are indicated as “unused” (consecutive/non-consecutive TO(s) in time domain)
· Option 2-1: The UCI provides a bitmap where a bit corresponds to a TO within a time duration/range. The bit indicates whether the TO is “unused”.
· Applicable time duration/range can be determined from information obtained from configuration
· FFS details
· Option 2-2: The UCI provides a bitmap where a bit corresponds to TOs within a time duration/range. The bit indicates whether all TOs within the time duration/range are “unused”.
· Applicable time duration/range can be determined from information obtained from configuration
· FFS details
· FFS whether/how the unused TO(s) can be associated to multiple CG configuration.
· Other options are not precluded. Proponent companies to provide details.


Compared to Option 2, Option 1 has less signaling overhead when a large number of CG PUSCH transmission occasions are configured in a CG period, however, it can not indicate the unused CG PUSCH occasion(s) at the beginning of a CG period when the UL jitter of XR traffic is considered. On the other hand, Option 2 gives more flexibility for the indication of consecutive/non-consecutive unused CG PUSCH occasion(s), especially considering conducting the “overriding” procedure. So, we tend to support Option 2 for the information provided by the UCI.
Proposal 7. Support Option 2, i.e., the UCI provides a bitmap where a bit indicates whether the corresponding CG PUSCH occasion(s) is “unused”.
2.2.3 UCI type
With regard to the issue that how the UCI is sent, the last meeting made the following agreement.
	Agreement
Consider the following alternatives for “the UCI that provides information about unused CG PUSCH transmission occasions” for down-selection or revision
· Alt. 1: “The UCI that provides information about unused CG PUSCH transmission occasions” is defined as a new UCI. 
· FFS on details
· Alt. 2: “The UCI that provides information about unused CG PUSCH transmission occasions” is added as new field(s) to the CG-UCI.
· FFS on details
· Alt. 3: “The UCI that provides information about unused CG PUSCH transmission occasions” replaces/re-purposes some field(s) of the CG-UCI.
· FFS on details


Both Alt. 2 and 3 have obvious limitations. For Alt. 2, the UCI is added as new field(s) to the CG-UCI, it’s unnecessary to include the existing fields of CG-UCI for operation on licensed band. For Alt. 3, the UCI replaces/re-purposes some field(s) of the CG-UCI. However, for operation on unlicensed band, the existing fields of CG-UCI should not be replaced. While Alt. 1 is a more reasonable approach, which can be used in operations on both licensed and unlicensed bands. In detail, for operation on licensed band, this new UCI should be independent of the CG-UCI, e.g., the parameter  can be different from . For operation on unlicensed band, this new UCI can be jointly encoded and multiplexed with the CG-UCI.
Proposal 8. Support Alt. 1 to define the UCI that provides information about unused CG PUSCH transmission occasions as a new UCI.
3. Conclusions
In this contribution, the XR enhancements related to capacity are discussed from two aspects, including the design of multi-PUSCHs CG and the UCI used to indicate unused CG PUSCH occasion(s), and the following proposals are made.
Proposal 1. Support Alt-B to use TDRA determination based on the NR-U framework for multi-PUSCHs CG.
Proposal 2. Support to configure N non-consecutive slots within a CG period and/or M non-consecutive PUSCH transmission occasions in a slot in TDD frame structure. 
Proposal 3. Support different MCS configurations for different PUSCHs in a CG period.
Proposal 4. Support Alt. 1 for determination of HARQ process IDs associated to PUSCHs in multi-PUSCHs CG. 
· For the first configured/valid PUSCH in a CG period: 
· HARQ Process ID = [floor(CURRENT_symbol / (periodicity / X))] modulo nrofHARQ-Processes + harq-ProcID-Offset2, where X equals the number of configured PUSCHs in a CG period
· For the remaining PUSCHs in the CG period:
· HARQ Process ID = (increment the HARQ process ID of the preceding PUSCH in the period) modulo nrofHARQ-Processes
Proposal 5. Support to introduce a UCI overriding mechanism, which allows UE to re-transmit UCI to override the inaccurate indication of the unused CG PUSCH occasions in previous UCI.
Proposal 6. A field in UCI is introduced to indicate whether the UCI can be overridden (incredible) or not (credible).
Proposal 7. Support Option 2, i.e., the UCI provides a bitmap where a bit indicates whether the corresponding CG PUSCH occasion(s) is “unused”.
[bookmark: _GoBack]Proposal 8. Support Alt. 1 to define the UCI that provides information about unused CG PUSCH transmission occasions as a new UCI.
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