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1	Introduction
In RAN plenary 98-e, the Rel-18 WI on eXtended Reality (XR) was agreed, with the following objectives:
	Specify the enhancements related to power saving:
-	DRX support of XR frame rates corresponding to non-integer periodicities (through at least semi-static mechanisms e.g. RRC signalling) (RAN2).
Specify the enhancements related to capacity:
-	Multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration (RAN1, RAN2);  
-	Dynamic indication of unused CG PUSCH occasion(s) based on UCI by the UE (RAN1);
-	BSR enhancements including at least new BS Table(s); (RAN2);
-	Delay reporting of buffered data in uplink; (RAN2);
-	Provision of XR traffic assistance information for DL and UL (e.g. periodicity); (RAN2);
-	Discard operation of PDU Sets (RAN2);
Specify the enhancements for XR Awareness (RAN2, RAN3): TBD (detailed objectives will be further clarified at RAN#99 based on the conclusions of TR38.835, and work to be started only after RAN#99)

Note: Impacts to RAN3 will be assessed at RAN#99



Among the above objectives, RAN1 is tasked to carry out the normative work for the enhancements defined by the following two objectives:
	-	Multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration (RAN1, RAN2);  
-	Dynamic indication of unused CG PUSCH occasion(s) based on UCI by the UE (RAN1);



This document provides a summary of the contributions submitted to RAN1#112 under Agenda item 9.10.1 regarding the normative work on the enhancement techniques for XR capacity improvements. It is also intended to facilitate the discussions regarding the topic under Agenda Item 9.10.1 with respect to the following assignment by the RAN1 Chair:
[112-R18-XR] To be used for sharing updates on online/offline schedule, details on what is to be discussed in online/offline sessions, tdoc number of the moderator summary for online session, etc – Sorour (Ericsson)
This document is a revision of R1-2301901.
[bookmark: _Ref178064866]2	Multiple transmission occasions per CG period
This section captures the summary of the discussions regarding the design aspects of the following WID objective:
	-	Multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration (RAN1, RAN2);  



2.1	General
Moderator’s summary:
Based on reviewing the companies’ contributions, Moderator considers that if the group establishes a common view on the following aspects, it would help the discussions regarding the feature design. Hence, the moderator proposals cover the following aspects:
· Editorial: Establish a common terminology to facilitate the discussions and to avoid repeating long descriptions
· Technical: Support of the enhanced feature for both Type-1 and Type-2 CG
· Technical: Number of multiple CG PUSCH transmission occasions per period 

With respect to the technical aspects above, reviewing the input contributions, it seems there are few design aspects with different underlying assumptions. It is important if a common view on these aspects can be established early on. 

2.1.1	Initial Discussions
Moderator’s suggestions for initial discussion:
Consider the following proposals.
	Proposed conclusion 1-1-1:
· For convenience in discussion, the term "multi-PUSCHs CG" refers to " a CG PUSCH configuration with multiple CG PUSCH transmission occasions within a period of the CG PUSCH configuration".

Proposal 1-1-1:
a) Multi-PUSCHs CG is supported for Type-1 configured grant.
b) Multi-PUSCHs CG is supported for Type-2 configured grant.

Proposal 1-1-2:
· For a multi-PUSCHs CG, the number of configured PUSCHs in a period can be:
a) {1,2,3,4,5,6,7,8}
b) {1,2,4,6,8}
c) Other values




Question: Please provide your view in the table below regarding the proposals above. Please indicate the area of disagreement, if any, and share your suggestions to improve the proposals, if any.

Note: Please ensure the information in companies’ contributions are considered for discussions.
	Company
	Comment

	Huawei/HiSilicon
	For Proposed conclusion 1-1-1:
No strong need to spend online time on such conclusion.
To save online time, maybe FL can have such abbreviation directly in a proposal (e.g., Proposal 1-1-1), and RAN1 can know what it refers to during future discussions.
In addition, “multi-PUSCHs per CG period” might be more accurate and aligned with WID objective.

For Proposal 1-1-1: ok.

For Proposal 1-1-2: it seems not urgent have such proposal. 
In addition, both a) and b) have 3 bits, so the benefits of b) compared with a) seems unclear.

	Samsung
	OK with conclusion 1-1-1 and with the update by Huawei.
OK in principle with proposal 1-1-2. It may be more important for now to have a maximum number than the individual numbers.
Prefer some discussion first on proposal 1-1-1 to determine need to support both Type-1 and Type-2. 

	xiaomi
	Regarding Proposal 1-1-1，Multi-PUSCHs CG should be supported in both Type-1 and Type-2 configured grant to provide more scheduling options for the gNB to adapt to different scenarios.
Regarding Proposal 1-1-2，we propose that no more than 4 PUSCHs can be configured in a CG period. Too many TOs in one CG period can cause excessive overhead for the dynamic indication signaling, especially if the retransmission is configured. 

	vivo
	Conclusion 1-1-1: agree
Proposal 1-1-1: agree
Proposal 1-1-2: the number of multi-PUSCHs CG within a period can be dependent on the design of TDRA indication, so it may be decided later.
Besides, we suggest to make another clarification on the objective of CG enhancement on the applicable frequency band. Given that XR service can also be deployed in unlicensed band, the design for XR capacity enhancement needs to be consider both licensed unlicensed band.
 Proposed conclusion:
The scope of the objective of R18 XR CG enhancement is applicable to licensed band or unlicensed band.


	ZTE, Sanechips
	Proposed conclusion 1-1-1:
We’re fine with this proposal.
Proposal 1-1-1:
We’re supportive with this proposal.
Proposal 1-1-2:
· For a multi-PUSCHs CG, the maximum number of configured PUSCHs in a period can be:
1. {1,2,3,4,5,6,7,8}8
1. {1,2,4,6,8}
1. Other values
The above revision is suggested from my side, given that the information of maximum number of CG PUSCHs is more general than exact available numbers of configured PUSCHs in the proposal. And the maximum number can be derived from the packet size of XR UL traffic (e.g., given maximum packet size, and certain configurations of MCS, TDRA, FDRA etc.).
Further details on number of configured PUSCHs in a period can be determined after discussion of parameters configuration in section 2.2, 2.4 getting clearer.

	Lenovo
	1-1-1: ok
1-1-2: what is benefit of b) over a)?

	DOCOMO
	We are supportive of Proposal 1-1-1.
For Proposal 1-1-2, we share Samsung’s view that the maximum number of CG occasions in one CG period can be determined first. For the number of CG PUSCHs in one CG period, we think it may be related with the TDRA discussion. For example, if PUSCH repetition like TDRA scheme is applied, the candidate values may need to be explicitly defined. However, if single-DCI scheduling multiple PUSCH like TDRA scheme is applied, there is no need to define the candidate values, in which case it depends on number of SLIVs in each TDRA row.

	DENSO
	We are fine with conclusion 1-1-1 and proposal 1-1-1.
For proposal 1-1-2, the maximum number of configured PUSCHs in a period needs to be discussed first.

	Nokia, NSB
	Proposed conclusion 1-1-1:
We are ok with the conclusion
Proposal 1-1-1:
We are ok with the proposal
Proposal 1-1-2:
The exact numbers will depend on the solution we adopt for the multi-PUSCH CG, so we propose not discuss it at that point.

	LG
	For conclusion 1-1-1 and proposal 1-1-1, we support the proposal. 
For proposal 1-1-2, we would like to defer to discuss the issue. First of all, we think the maximum number of occasion in a slot would be limited up to current UE capability. Therefore, in terms of the number of CG occasion in a period, we only see the RRC overhead issue. RRC overhead is highly dependent on the design for multiple CG occasion. 

	SONY
	OK with conclusion 1-1-1 and with the update by Huawei.
No other preference at this stage.


	NEC
	We are fine with conclusion 1-1-1 and proposal 1-1-1. 
For proposal 1-1-2, it is too early to discuss the detailed design.

	Spreadtrum
	We are fine with conclusion 1-1-1 and proposal 1-1-1.
For proposal 1-1-2, the maximum number should be discussed at first. 

	Qualcomm
	We support conclusion 1-1-1
We support proposal 1-1-1
We support a) or proposal 1-1-2

	Intel
	Proposed conclusion 1-1-1:
We are ok with the conclusion
Proposal 1-1-1:
We are ok with the proposal
For Proposal 1-1-2, the maximum number should be discussed at first.

	OPPO
	Support both Proposed conclusion 1-1-1 and Proposal 1-1-1.
We think Proposal 1-1-2 can be discussed later, because the detail design may have impact on the number of configured PUSCHs in a period.

	Moderator
	Summary of views:
Proposed conclusion 1-1-1:
· OK with terminology : vivo, ZTE/Sanechips, DENSO, Nokia/NSB, LG, E///, Sony, NEC, Spreadtrum, QC, Intel, OPPO
· OK w terminology with updates:
· @HW/HiSi, Samsung: No intention to take online time. Only very short offline time. If group agrees quickly to use a short term as suggested by proposed conclusion 1-1-1, we can reuse that term since it is clearly described. Otherwise, we use a longer term (e.g., as HW suggests) without the need for proposed conclusion 1-1-1. 

Proposal 1-1-1:
· OK Type 1 & 2: HW/HiSi, xiaomi, vivo, ZTE/Sanechips, Lenovo, DCM, DENSO, Nokia/NSB, LG, E///, NEC, Spreadtrum, QC, Intel, OPPO
· FFS on need for both Types: Samsung

Proposal 1-1-2:
· Moderator’s comments: The range is based on TDRA proposals by companies: (a) for Alt-B &Alt-C and (b) for Alt-A in P1-2-1. The maximum is 8 based on proposals in contributions or legacy.
· Discuss later and/o start w maximum value: Samsung, HW/HiSi, DCM, vivo, Nokia/NSB, DENSO, LG, E///, NEC, Spreadtrum, QC(prefers a), Intel, OPPO
· Max value: ZTE/Sanechips (8), xiaomi (4)


Vivo: Proposed conclusion:
· The scope of the objective of R18 XR CG enhancement is applicable to licensed band or unlicensed band.

· Moderator comments to vivo/all: 
· @vivo: Is the proposed conclusion intended for both RAN1 objectives?
· @All/vivo: For unlicensed, multi-PUSCHs CG is already supported. If the Rel-18 design becomes as legacy NR-U, then same solution is applied to both licensed/unlicensed. If not, then discussion is needed to have another solution in addition to legacy for unlicensed too.
· Most probably a plenary topic, not RAN1.

Moderator’s suggestion for offline:
· Quickly review proposed conclusion 1-1-1.
· Discuss Proposal 1-1-2 to either decide to prioritize Type-2, or support both.
· Post-pone Proposal 1-1-2.




Offline discussion:
Proposed conclusion 1-1-1:
· For convenience in discussion, the term "multi-PUSCHs CG" refers to " a CG PUSCH configuration with multiple CG PUSCH transmission occasions within a period of the CG PUSCH configuration".

Proposal 1-1-1:
a) Multi-PUSCHs CG is supported for Type-1 configured grant.
b) Multi-PUSCHs CG is supported for Type-2 configured grant.



2.2	TDRA
Moderator summary:
In general, companies have considered three approaches for TDRA determination of multi-PUSCHs CG resources:
· Alt-A: Based on repetition framework
· Support: FW, CATT, FGI (for FR1), Intel (for Type 1)
· Consider for Study: Spreadtrum, NEC
· Alt-B: Based on NR-U framework
· Support: FW, IDC, Lenovo, Google, Samsung, Nokia, [HW/HiSi], [CMCC]
· Consider for Study: vivo, Spreadtrum
· Alt-C: Based on single DCI scheduling multiple PUSCHs
· Support: E///, QC, TCL, LG, DCM, MTK, Panasonic, DENSO, FGI (for FR2), Intel (for Type 2), [OPPO]
· Consider for Study: vivo, Spreadtrum, NEC

The common underlying considerations for design include whether to use the same or different SLIVs for a multi-PUSCHs CG or to use consecutive or non-consecutive slots.
· For example, discussed by HW/HiSi, CMCC, MTK

In addition, some companies express certain preferences on the distribution or size of the CG PUSCH transmission occasions in a period or across periods of a multi-PUSCHs CG.
· For example, ZTE and OPPO

Finally, some companies consider different approaches whether the feature is enabled for Type 1 or Type 2 configured grant, or whether the feature is enabled for FR1 or FR2, as indicated above.
Table 1: Summary of Contributions inputs for Section 2.2
	Company
	Contributions inputs

	Futurewei
	Observation 1: Both the repetition configuration and the design of multiple resources for NR-U in Rel-16 for CG can support the configuration of multiple CG PUSCH transmission occasions in a period of a single CG PUSCH in Rel-18 XR Enhancements.
Proposal 1: Support at least the same symbol allocation for the multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration in Rel-18 XR Enhancements.
Proposal 2: The configured multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration in Rel-18 XR Enhancements can take repetition configuration or multiple resources for NR-U as the baseline.
Proposal 3: The number of configured CG PUSCH transmission occasions in a period of a single CG PUSCH configuration in Rel-18 XR Enhancements can be {1, 2, 4, 6, 8}.

	Ericsson
	Observation 1	The term "multi-PUSCHs CG" in the discussion, refers to "multiple PUSCH transmission occasions within a configured grant period" and is used only for convenience.
Observation 2	Multi-PUSCHs CG is already supported in Rel-16 specifications for NR operation on shared spectrum
Observation 3	Two approaches can be considered as baseline to enable multi-PUSCHs CG based on the existing specifications:
· Approach 1: Multi-PUSCHs CG for operation on shared spectrum
· Approach 2: Multi-PUSCHs scheduling with a single DCI
Observation 4	Using "multi-PUSCHs scheduling with a single DCI" as compared to "Multi-PUSCHs CG for operation on shared spectrum" as a baseline for design of "multi-PUSCHs CG" is simpler and results in less specification impact, and hence is preferred.
Proposal 1	Multi-PUSCHs scheduling by a single DCI in Rel-17 is considered as the baseline for the design of multi-PUSCHs CG in Rel-18.
Proposal 2	A row with multiple SLIVs of a TDRA table determines the SLIVs associated to the PUSCHs within a period of a multi-PUSCHs CG.
· Note: pdsch-TimeDomainAllocationListForMultiPDSCH-r16 is reused for the TDRA table as in Rel-17.
· Note: For activation/release of a Type-2 multi-PUSCHs CG, the time domain resource assignment field in the DCI format can indicate a row with multiple SLIVs as opposed to Rel-17.

	Qualcomm
	Observation 1: The following NR features are related to multiple PUSCH occasions in the period of CG
· Multiple PUSCH occasions in the slot across consecutive slots for Rel-16 NR-U
· Multiple consecutive PUSCHs scheduled by the same DCI for Rel-16 NR-U
· Multiple PUSCHs that can be inconsecutively scheduled by the same DCI for Rel-17 FR 2-2

Observation 2: In comparison to the multiple active CG configurations specified in Rel-16 eURLLC, the Rel-18 CG for multiple PUSCH occasions in the CG period can reduce CG configuration signaling overhead and allow for efficient use of the limited number of CG configurations.
Proposal 1: Support multiple inconsecutive PUSCH occasions in time in the CG period.
Proposal 2: TDRA for multiple PUSCHs in the CG period can be indicated in a similar way to that of multiple PUSCHs scheduled by a single DCI specified for Rel-17 FR 2-2
· timeDomainAllocation field in the rrc-ConfiguredUplinkGrant IE in the CG configuration indicates an entry of the TDRA table
· the indicated TDRA entry can have multiple {K0, SLIV} combinations each for a PUSCH occasion in the CG period
· 
Proposal 4: For Rel-18 CG with multiple PUSCH occasions in the CG period, RAN1 should strive to follow the design of eURLLC multiple active CG configurations supported by NR specification.

	CATT
	Proposal 1: The multiple transmission occasions of PUSCH repetition in CG PUSCH transmission can be considered as the starting point of the multiple transmission occasions discussion in the enhanced CG transmission.
Proposal 3: The following configuration parameters related to time domain resource allocation should be mainly discussed including:
· The number of the transmission occasions in a CG period;
· The resource mapping type of the CG PUSCH occasion, i.e. PUSCH mapping type A or type B;
· The pattern of the multiple transmission occasions in a CG period, e.g. centralized or distributed in a CG period;
· The position information of the multiple transmission occasions, such as the offset of the transmission occasion for the first Transport Block (TB) in a CG period and the time gap between the adjacent transmission occasions.

	vivo
	Proposal 1: For multiple CG PUSCH occasions in a period of a single CG configuration, the following two options can be considered:
· Option 1: Reusing CG mechanism developed in Rel-16 NR-U;
· Option 2: Reusing TDRA mechanism of multi-PUSCH scheduling for CG transmission.

	ZTE/Sanechips
	Observation 1: The benefit for the configuration of even interval pattern is that the configuration parameters can be simple. While the benefit for the configuration of uneven interval pattern is that more flexible transmission occasions can be provided in one period, which gives more flexibility to gNB scheduling multiple UEs in one period.
Observation 2: The number of occupied symbols for the CG PUSCH transmission occasions can be same or different.
Proposal 1: Discuss following three options regarding CG types for supporting the configuration of multiple CG PUSCH transmission occasions in a period.
· Option1: enhance only CG Type 2
· Option2: enhance both CG Type 1 and CG Type 2
· Option3: design a new CG type, i.e., CG Type 3.

Proposal 2: The specification of multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration should be considered for CG Type 1 and CG Type 2.
Proposal 3: Discuss following two interval patterns for the CG PUSCH transmission occasions in one period:
· Even interval pattern
· Uneven interval pattern

	Spreadtrum Comm.
	Proposal 1. Multiple CG PUSCH transmission occasions can be supported by three options:
· Option 1: considering the design of CG mechanism in Rel-16 NR-U.
· Option 2: considering the design of multi-PDSCHs/PUSCHs scheduled by a single DCI in Rel-17 52.6GHz.
· Option 3: considering the design of PUSCH repetition in Rel-17.


	TCL Comm.
	Proposal 2: Number of TOs within CG configuration can be indicated by TDRA.

	IDC
	Proposal 1: For multi-PUSCH CG configuration, reuse at least the following CG parameters from R16 NR-U CG:
- Number of consecutive PUSCH occasions per slot
- Number of slots per CG period
Proposal 2: For multi-PUSCH CG, the parameter values from R16 NR-U CG corresponding to the number of PUSCHs in a slot and number of slots per period are used as baseline

	HW/HiSilicon
	Observation 1: In R16 NR-U, configuring multiple consecutive PUSCHs through cg-nrofSlots-r16 may result in different number of CG PUSCH occasions in different CG periods, thus bring inaccuracy and difficulty for gNB configuration.
Proposal 1: Regarding how to configure multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration:
· The number of configured CG PUSCH occasions in each period shall be the same, FFS details.


	Lenovo
	Observation 1: Current specification seems sufficient (maybe subject to minor modifications) to support multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration.

	LG
	Proposal 1: Support a TDRA table where each rows includes multiple SLIV values for CG.
Proposal 3: Discuss how to apply the enhanced TDRA for type 1 CG.
Proposal 4: Support separated K2 offset per SLIV for flexibility.
· Each K2 starts from the slot where previous SLIV ends.

	DCM
	Proposal 1:
* Support separate TDRA indication/configuration for each CG PUSCH occasion, e.g. by TDRA field indicating a row index with multiple SLIVs.

	Google
	Proposal 1: The Rel-16 NR-U multiple CG PUSCH transmission occasions scheme can be extended to XR with some enhancements.
Proposal 2: The legacy configuredGrantTimer can be used for each PUSCH occasion of the multiple CG PUSCH transmission occasions instead of the cg-RetransmissionTimer used in NR-U.
Proposal 7: The design of multiple CG-PUSCH transmission occasions should take operation in the TDD mode into consideration.

	OPPO
	Proposal 1: The following method to determine multiple CG PUSCH occasions can be considered:
· UE determines a set of M (M=1) CG PUSCH occasion(s) based on single-slot TDRA or multi-slot TDRA as in R17;
· The set of M CG PUSCH occasion(s) is repeated N times in one period of time.
Proposal 2: For the method in proposal 1, the starting of the first of N repetitions is determined as in R17, and the starting of other N-1 repetition(s) is determined based on time-offset(s), where the time-offsets can be determined by the following options:
· Option 1: N-1 time-offset(s) are explicitly configured by RRC.
· Option 2: N-1 time-offset(s) are implicitly determined based on the traffic period.


	MTK
	Proposal 1: All PUSCH transmission occasions in a single CG period share the same set of CG parameters (i.e., same number of RBs in frequency-domain, number of symbols, MCS, transform precoder configuration, etc.).
Proposal 2: A time offset parameter configured semi-statically by the network indicates the time gap between the 1st and the 2nd transmission occasions. 
Proposal 3: The rest of the transmission occasions after the initial occasions (i.e., the 2nd, 3rd, etc.) are assigned to back-to-back UL slots.

	CMCC
	Proposal 1. Support to configure multiple non-consecutive PUSCH slots/occasions within a within a CG period.

	Samsung
	Proposal 1: Extend support of the Rel-16 NR-U design using cg-nrofSlots and cg-nrofPUSCH-InSlot to licensed spectrum to support multiple CG-PUSCH transmission occasions in a period of a single CG-PUSCH configuration.
Observation 1: Use of multiple CG-PUSCH transmission occasions in a period of a single CG-PUSCH configuration has marginal benefit and applicability, that is only due to a potential latency reduction for a specific scenario, and always results to worse spectral efficiency and resource utilization than a PUCCH with SR or a single CG-PUSCH with BSR followed by DG-PUSCHs.

	Apple
	Proposal 5: CG PUSCH occasions with the same CG configuration can be associated different number of OFDM symbols.

	Nokia/NSB
	Proposal 1: RAN1 agree to extend the specified multiple CG PUSCH transmission occasions in a CG period for different TBs to the operation with licensed bands.

	NEC
	Proposal 1: consider enhancement based on the existing PUSCH repetition type A, PUSCH repetition type B or multiple PUSCH scheduling to support time domain resource allocation for multiple CG PUSCH occasions in a single period.
Proposal 3: for a CG period with M configured CG PUSCH occasions (M>1), consider three options:
· UE uses N consecutive CG PUSCH occasions (N=M) starting from the first CG PUSCH occasion;
· UE uses N consecutive CG PUSCH occasions (N=M) starting from the kth CG PUSCH occasion (k=M-N);
· UE can use any N of the M CG PUSCH occasions (N=M);


	Panasonic
	Proposal 2: The baseline design can be an activation DCI contains single Time domain resource assignment fields and an entry in the RRC parameter pusch-TimeDomainAllocationList has multiple time resource allocations.

	DENSO Corp.
	Proposal 1:	The framework for scheduling multiple PUSCHs by a single DCI can be reused for CG enhancements.

	FGI
	Proposal 1: For FR1, the number of CG PUSCH transmission occasions is included in the CG configuration.
Proposal 2: For FR2, the TDRA table for multiple PUSCH scheduling by single DCI introduced in Rel-17 for FR2 is reused.

	Intel
	Proposal 1: For Type 1 CG transmission, at least support introducing a higher layer parameter in the CG configuration to indicate number of PUSCH occasions in a CG period.
· All PUSCH occasions have same duration in number of symbols, same MCS, and frequency allocation
· FFS: Whether PUSCH occasions are contiguous or not
Proposal 2: For Type 2 CG transmission, leverage Rel-17 FR2-2 multiple PUSCH scheduling solution to indicate TDRA for the multiple PUSCHs in a CG period via the activation DCI.



2.2.1	Initial Discussions
Moderator’s suggestions for initial discussion:
The following proposal is intended to establish a framework for TDRA determination design.
	Proposal 1-2-1:
For determination of the time domain resource allocation of CG PUSCHs associated to a multi-PUSCHs CG, the following baselines are considered:
· 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
· Single SLIV is determined from TDRA
· The same SLIV in N consecutive slots per CG period
· [Note: N is configured independently from repK (i.e., repetition factor for CG)]
· Alt-A2: Follow the time domain resource mapping of Type B repetition
· N configured by higher layers
· Single SLIV is determined from TDRA
·  The SLIV used for 1st PUSCH per CG period.
· N consecutive PUSCHs with same duration per CG period
· [Note: N is configured independently from repK (i.e., repetition factor for CG)]
· 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 PUSCHs with same duration slot, in N consecutive slots per CG period
· [Note: M and N are configured independently from cg-nrofSlots-r16 and cg-nrofPUSCH-InSlot-r16. M and N configuration is independent from cgRetransmissionTimer configuration.] 
· Alt-C: TDRA determination based on single DCI scheduling multiple PUSCHs
· Alt-C1: Follow Rel-16 single DCI scheduling multiple PUSCHs
· TDRA configured by pdsch-TimeDomainAllocationListForMultiPDSCH-r16 with k2-r16
· A row of TDRA with N entries determines the time domain resources allocation of N PUSCHs per period
· Note: N PUSCHs can be non-consecutive PUSCHs and/or in non-consecutive slots.
· Alt-C2: Follow Rel-17 single DCI scheduling multiple PUSCHs
· TDRA configured by pdsch-TimeDomainAllocationListForMultiPDSCH-r16 with extendedK2-r17
· A row of TDRA with N entries determines the time domain resources allocation of N PUSCHs per period
· Note: N PUSCHs are consecutive PUSCHs in consecutive slots.




Questions: Please provide your view in the table below regarding the following questions:
· Q1: Please review the proposal above Proposal 1-2-1 if it captures the considered baselines properly. Please note the detailed discussions will be handled later.
· Please indicate if “Notes”, specially [Note] are captured correctly. Please provide suggestions to correct the description if needed.
· Q2: Please indicate your view on any of the alternatives (with corresponding sub-alternatives) in Proposal 1-2-1. 
· Q3: Discuss any clarification/correction/comment/question on Moderator’s summary and suggestions or any other aspect helping the discussion and needed decisions.

Note: Please ensure the information in companies’ contributions are considered for discussions.
	Company
	Comment

	Huawei/HiSilicon
	For Alt-A: No need to consider. XR traffic has small PDB, probably no time to do repetition.

Ok to further study Alt-B and Alt-C
For Alt-B, even if TDRA determination is based on NR-U framework, SLIV can be different for different CG PUSCH in one CG period. This can be further studied.
Please could FL explain what does “…M consecutive PUSCHs with same duration slot …” mean? Does it mean “M consecutive PUSCHs within same duration slot”? Or we can simply remove such details at this stage.

For Alt-C, it seems the two Notes should be swapped, typo?
And “…PDSCH…”should be changed to “PUSCH”, typo?

==
· Alt-A: TDRA determination based on repetition framework
· …
· 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.
· FFS: whether SLIV of each PUSCH within 1 CG period is the same or can be different
· M consecutive PUSCHs with same duration slot, in N consecutive slots per CG period
· [Note: M and N are configured independently from cg-nrofSlots-r16 and cg-nrofPUSCH-InSlot-r16. M and N configuration is independent from cgRetransmissionTimer configuration.] 
· Alt-C: TDRA determination based on single DCI scheduling multiple PUSCHs
· Alt-C1: Follow Rel-16 single DCI scheduling multiple PUSCHs
· TDRA configured by pdusch-TimeDomainAllocationListForMultiPDUSCH-r16 with k2-r16
· A row of TDRA with N entries determines the time domain resources allocation of N PUSCHs per period
· Note: N PUSCHs can be non-consecutive PUSCHs and/or in non-consecutive slots.
· Note: N PUSCHs are consecutive PUSCHs in consecutive slots.
· Alt-C2: Follow Rel-17 single DCI scheduling multiple PUSCHs
· TDRA configured by pdusch-TimeDomainAllocationListForMultiPDUSCH-r16 with extendedK2-r17
· A row of TDRA with N entries determines the time domain resources allocation of N PUSCHs per period
· Note: N PUSCHs are consecutive PUSCHs in consecutive slots.
· Note: N PUSCHs can be non-consecutive PUSCHs and/or in non-consecutive slots.


	Samsung
	We can discuss the above proposals during the meeting. For now, the only baseline is the existing Rel-16 NR-U mechanism that can directly apply to non-shared spectrum (3GPP does not introduce duplicated specifications for a same functionality).
In that respect, we do not support the proposal 1-2-1 and the introduction of additional baselines - “Alt-B” is default. RAN1 may of course discuss reasons why other alternatives may be essential to consider.

	Panasonic
	Alt-A is not applicable due to the large jitter of data arrivals. Between Alt-B and Alt-C, Alt-C is preferred due to the higher flexibility.

	xiaomi
	OK with Alt-A and Alt-B. Although different XR UL transmissions have different time domain resource requirements, the gNB can configure multiple CG configurations with different time domain resources allocations for the UE instead of configuring multiple time domain resources in a CG period.

	vivo
	Some comments and clarification questions for Alt-A.
Alt-A1 with the same SLIV in N consecutive slots per CG period. Does that mean only one CG occasion CG is allowed in a slot in case of multi-PUSCHs? 
For Alt-A2, when N consecutive PUSCHs would be across multiple slots, how to handle the PUSCH occasion to be across the slot boundary? 
We think for multi-PUSCHs CG flexibility for the network to allocate the time domain resource is beneficial. In this regard, Alt-C can allow gNB to configure different lengths for multiple CG occasions, and non-consecutive or consecutive slots for multiple CG occasions. Hence, we prefer Alt-C2 with the modification by Huawei. 


	ZTE, Sanechips
	Q1 :
There is an incorrect information in Alt C, i.e.,R16 only supports single DCI scheduling multiple consecutive PUSCHs with a single K2 indication, and further enhancement was introduced in R17 where non-consective PUSCHs can be scheduled by single DCI. 
Given the three frameworks for TDRA determination, it’s clear none of them can be reused without further enhancement, for example, CG PUSCH occasion must be in non-consecutive slots within a period(e.g.,16.67ms) considering the TDD configuration in a deployment scenario.
Q2 :
Only Alt-C can support non-consecutive slot cases. In this regards, multiple (K2, SLIV) need to be introduced for determining multiple CG occasion in a period, meanwhile, corresponding clarification on determining CG occasion in next period is necessary with the legacy formula in TS 38.321. 
If Alt-B is followed, firstly CG occasions in non-consecutive slots should be allowed. Then parameter M and N are configured, (M=1, M*N is corresponding to number of occasions within a period). In this regard, additional parameter ‘an offset between two adjacent occasions’ is needed. (Assume that one slot-level interval between adjacent occasions is configured for simplicity of implementation). In addition, single SLIV or multiple SLIVs for multiple CG PUSCHs can be supported.
Thus, either Alt-B or Alt-C can be used for TDRA determination CG PUSCH occasion.

	Lenovo
	a. Benefits over Alt-B should be discussed. 
b. The need to guarantee a fixed number of CG occasions per CG period should be discussed.

	DOCOMO
	Q1: We are generally fine with three possible baselines.
For Alt-A repetition framework, we think the N may not need to be limited to RRC configured value, e.g. indicated by activation DCI is also possible for type 2 CG PUSCH.
For Alt-C single DCI scheduling multiple PUSCHs, there is a typo “pdsch” for the TDRA RRC IE name. Moreover, we think the Rel-16 multi-PUSCH scheduling only supports multiple consecutive PUSCHs, while Rel-17 multi-PUSCH scheduling supports multiple non-consecutive PUSCHs, which seems contradicted in the current proposal. 
Therefore, we suggest following updates:
· 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 consecutive slots per CG period
· [Note: N is configured independently from repK (i.e., repetition factor for CG)]
· 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 PUSCHs with same duration per CG period
· [Note: N is configured independently from repK (i.e., repetition factor for CG)]
· 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 PUSCHs with same duration in per slot of, in N consecutive slots per CG period
· [Note: M and N are configured independently from cg-nrofSlots-r16 and cg-nrofPUSCH-InSlot-r16. M and N configuration is independent from cgRetransmissionTimer configuration.] 
· Alt-C: TDRA determination based on single DCI scheduling multiple PUSCHs
· Alt-C1: Follow Rel-16 single DCI scheduling multiple PUSCHs
· TDRA configured by pudsch-TimeDomainAllocationListForMultiPUDSCH-r16 with k2-r16
· A row of TDRA with N entries determines the time domain resources allocation of N PUSCHs per period
· Note: N PUSCHs should be consecutive PUSCHs in consecutive slots can be non-consecutive PUSCHs and/or in non-consecutive slots.
· Alt-C2: Follow Rel-17 single DCI scheduling multiple PUSCHs
· TDRA configured by pudsch-TimeDomainAllocationListForMultiPUDSCH-r16 with extendedK2-r17
· A row of TDRA with N entries determines the time domain resources allocation of N PUSCHs per period
· Note: N PUSCHs can be non-consecutive PUSCHs and/or in non-consecutive slots are consecutive PUSCHs in consecutive slots.

Q2: We prefer Alt-C2 with most flexibility.

	DENSO
	We agree with the correction of Alt-C by Huawei and ZTE.
Alt-C is preferred because it can configure different SLIV per each CG occasion and has more flexibility.

	Nokia, NSB
	We think that the baseline is Alt-B as it is already in the spec and only lifting the frequency band restriction is needed. Alt-C can be compared with Alt-B in terms of extra benefits if needed. However, Alt-A does not seem to be introducing anything else on top of Alt-B and Alt-C. We propose the following:
For determination of the time domain resource allocation of CG PUSCHs associated to a multi-PUSCHs CG, the following baselines are considered:

	LG
	We support to have all on the table. But Alt-B or Alt-C can be preferred to have flexibility. 
For Alt-C, as other companies mentioned, the note seems to be swapped
Between Alt-B and C, we slightly prefer Alt-C for better flexibility.  

	SONY
	Our preference is to support C and further study alternatives of C for CG Type 2.
Alternative B for CG Type 1.

	NEC
	We are fine to focus on Alt-B and Alt-C. 

	Spreadtrum
	We support all the three approaches list in the table and the modification by DOCOMO. 
In addition, the multi-PUSCH CG located in consecutive slots is not an essential problem for XR traffic. UL packets need to be sent as soon as possible if they have arrived. So Alt-A and Alt-B can both work.  

	Qualcomm 
	We support Alt-C2: Follow Rel-17 single DCI scheduling multiple PUSCHs in non-consecutive slots for its scheduling flexibility in licensed band.

	Intel
	We prefer to focus on Alt-B and Alt-C. Note that as mentioned by ZTE above, Alt-B could also support non-consecutive slots as an enhancement.

	OPPO
	Q1: We think there are some mistakes in Alt-C and share view as DOCOMO on update of Alt-C.
Q2: For Type-2 CG, we think Alt-C can be directly used by activation DCI format 0_1/0_2. Moreover, we think Alt-A can be further studied, because it may lead less impact and modification on spec. for TDD carrier.

	Moderator
	Summary of views:
Proposal 1-2-1:
· Alt-A (No: HW/HiSi, Panasonic, Yes:xiaomi, OPPO)
· Alt-A1
· Alt-A2
· Alt-B (OK: HW/HiSi, Samsung, xiaomi, Sony(Type 1), NEC, Intel)
· Alt-C (OK: HW/HiSi, Panasonic, vivo, DCM, E///, Sony (Type 2), NEC, QC, Intel, OPPO)
· Alt-C1
· Alt-C2 (DCM, vivo, E///, QC)

Moderator’s Comments:
@HW/HiSi: 
· On Alt-A, Moderator understanding is not to do repetition, but use repetition framework.
· On Alt-B: Intention was NR-U CG framework
@vivo: Alt-A1: Moderator understanding is to reuse Type-A repetition framework. Alt-A2, reuses Type-B repetition framework. Proponents need to clarify behavior when crossing slot-boundary (perform segmentation or not)
@ZTE: Clarification on structure of framework will be provided in offline.

Suggestion for offline:
Discuss the proposal with DCM updates. Goal to agree on the proposal during online (high priority).

	InterDigital
	We prefer Alt-2. Added our preference to the moderator’s summary above

	Google
	We support Alt-B, using the NR-U CG framework as baseline



Offline discussion:
Moderator suggests prioritizing Alt-B and Alt-C
Proposal 1-2-1:
For determination of the time domain resource allocation of CG PUSCHs associated to a multi-PUSCHs CG, the following alternativesbaselines are considered:
· 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
· [Note: N is not necessarily the repetition factor configured independently from repK (i.e., repetition factor for CG)]
· 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. configured independently from repK (i.e., repetition factor for CG)]
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 PUSCHs with same duration in per slot. The M PUSCHs are used inof N consecutive slots per CG period
· [Note: NM and MN are configured independently from cg-nrofSlots-r16 and cg-nrofPUSCH-InSlot-r16. 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 PUSCHs per period
· Note: N PUSCHs should be consecutive PUSCHs in consecutive slots can be non-consecutive PUSCHs and/or in non-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 PUSCHs per period
· Note: N PUSCHs can be non-consecutive PUSCHs and/or in non-consecutive slots are consecutive PUSCHs in consecutive slots.
· FFS details, including related RRC parameters
· 


2.3	HARQ process ID
Moderator summary:
Companies view are summarized as the following:
· RAN2 to discuss and decide HARQ process ID determination
· Some companies (Qualcomm, OPPO, MTK) consider that HP ID determination can be done by RAN2.
· RAN1 to discuss [and decide] HARQ process ID determination
· Assuming RAN1 discusses HARQ-ID determinations, few solutions are suggested design principles and/or solutions
· Futurewei, IDC, Google, E///, Spreadtrum, OPPO, TCL, DCM, HW/HiSi, ZTE, [MTK], NEC
· Design principles:
· Minimize signalling overhead
· Maximize the gap between CG PUSCH occasions using the same HARQ process ID
· Minimize the total number of HARQ process used by CG
· HW/HiSi
· Independent HARQ process ID determinations for each CG PUSCH
·   TCL, DCM
· HARQ ID process determination for multiple CG PUSCHs:
· Alt. 1: The HARQ process ID for the first configured PUSCH in a period is determined using the legacy CG procedure when cg-RetransmissionTimer is not configured.
· IDC
· Alt. 2:  The HARQ process ID for the first configured PUSCH in a period is determined using 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.
· Spreadtrum
· Alt. 3:  The HARQ process ID for the first configured PUSCH in a period is determined by using the legacy CG procedure when cg-RetransmissionTimer is not configured, and applying "the  period duration divided by the number of configured PUSCHs in a period"  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.
· E///
· Alt. 4: 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
· FW, Spreadtrum, IDC
· Single TB transmission across multiple CG PUSCHs
· A company (Futurewei) suggests considering transmission of a single TB across multiple CG PUSCHs in a period. In that case, it is further assumed that the same HARQ process ID with a time offset is used for the PUSCHs in a period.

From Moderator point of view, it is important to discuss the above aspects.
Table 2: Summary of Contributions inputs for Section 2.3
	Company
	Contributions inputs

	Futurewei
	Observation 2: From standardization perspective, only one HARQ process configured for the multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration is simple and more efficient with much fewer HARQ process resources needed.
Proposal 4: Support transmitting a single TB via the multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration based on a single HARQ process.
Observation 3: Due to the regular periodicity of the configured CG resources for CG PUSCH configuration being not guaranteed, the legacy HARQ ID determination mechanism based on regular periodic resource allocation can't be applied directly to the multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration for the uplink XR traffic.
Proposal 5: 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.
Proposal 6: Support that UE can determine the HARQ ID of the HARQ process for the multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration based on a time offset value and the periodicity of uplink XR traffic if single HARQ process is used for the multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration.


	Ericsson
	Observation 5	For determination of HARQ process ID of PUSCHs in multi-PUSCHs CG, the following three alternatives can be considered:
Alt. 1: The HARQ process ID for the first configured PUSCH in a period is determined using the legacy CG procedure when cg-RetransmissionTimer is not configured.
Alt. 2:  The HARQ process ID for the first configured PUSCH in a period is determined using 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 using the legacy procedure for multi-PUSCHs scheduling with single DCI.
Alt. 3:  The HARQ process ID for the first configured PUSCH in a period is determined by using the legacy CG procedure when cg-RetransmissionTimer is not configured, and applying "the  period duration divided by the number of configured PUSCHs in a period"  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 using the legacy procedure for multi-PUSCHs scheduling with single DCI.

Proposal 4	 HARQ process ID determination for multi-PUSCHs CG is not left to UE implementation.
Proposal 5	For determination of HARQ process IDs associated to PUSCHs in multi-PUSCHs CG, the following procedure is applied:
· The HARQ process ID for the first configured PUSCH in a period is determined using the legacy CG procedure when cg-RetransmissionTimer is not configured. In this procedure, the period duration in the HARQ ID determination formula is divided by the number of configured PUSCHs in the CG period.
· The HARQ process ID of the remaining PUSCHs in the period, if any, is determined by incrementing the HARQ process ID of the preceding PUSCH in the period using the legacy procedures for HARQ process ID determination corresponding to multi-PUSCHs scheduling with a single DCI.

	Qualcomm
	Observation 3: The following designs of Rel-17 multi-PUSCH scheduling DCI can be useful for HARQ ID determination for multiple PUSCH occasions in the CG period when this is discussed in RAN2
· Only the PUSCH that does not collide with any semi-static DL symbol is valid for HARQ ID determination
· HARQ ID indicated by the scheduling DCI is assigned to the first valid PUSCH
· HARQ ID is incremented for each subsequent valid PUSCH scheduled by the DCI

	ZTE/Sanechips
	Observation 3: HARQ Process ID of CG PUSCH transmission occasions in one period are not defined per current specification, when multiple CG PUSCH transmission occasions is configured in a period via a single CG PUSCH configuration.
Proposal 5: Discuss and specify HARQ process ID determination for multiple CG PUSCH transmission occasions in a period via a single CG PUSCH configuration.

	Spreadstrum Comm.
	Proposal 2. Two alternatives of HARQ process for multiple CG-PUSCH transmission occasions within a period can be studied.
· Alt 1: the first CG-PUSCH occasion reused the mechanism of Rel-17 CG-PUSCH HARQ process ID calculation. While the HARQ process ID of latter CG-PUSCH occasions are increased by 1 for each subsequent occasions.
· Alt 2: the HARQ process ID of all the CG-PUSCH occasions are selected by UE and reported in CG-UCI, reuse the CG-PUSCH in NR-U.

	TCL Comm.
	Proposal 4: For XR, when multiple TOs within a CG is configured, then the HARQ-ID for all TOs should be determined independently.

	IDC
	Proposal 5: Discuss the following alternatives that can be used as baseline for extending the HARQ framework design for multi-PUSCH CG
· Alt 1: HARQ design for R16 NR CG
· Alt 2: HARQ design for R16 NR-U CG


	HW/HiSi
	Observation 3: The HARQ process IDs of each CG PUSCH in one period are the same according to the formula in current specification.
Proposal 2: Further study HARQ process ID determination mechanism with the following principles
· Minimize signalling overhead
· Maximize the gap between CG PUSCH occasions using the same HARQ process ID, considering the number of unused occasions in a period
· Minimize the total number of HARQ process used by CG

	NTT DOCOMO
	Proposal 1:
* HPN for each CG PUSCH occasions is separately calculated.

	Google Inc.
	Proposal 3: Adjust the HARQ Process ID formula to take the multiple CG PUSCH occasions into consideration.

	OPPO
	Proposal 3: When multiple CG PUSCH occasions are determined in one period, the determination of HPI should be enhanced in either RAN1 or RAN2.
· If the enhancement is handled in RAN1, use CG-UCI to indicate HPI for at least some CG PUSCH occasion(s) in one period.

	MTK
	Observation 3: Existing HARQ process ID determination formula in TS38.321 may not work with multiple PUSCH transmission occasions. 
Proposal 7: HARQ process ID determination for R18 enhanced CG with multiple transmission occasions is based on a formula, as used in Rel-15/Rel-16 CG. 
Proposal 8: Send an LS to RAN2 to ask about the feasibility of the HARQ ID determination formula for Rel-15/Rel-16 configured grants. 

	NEC
	Proposal 4: study HARQ process ID enhancement to support multiple CG occasions in a single CG period, and consider to allocate HARQ process ID only for used CG occasions.

	CATT
	Proposal 6: The TB processing over multiple slots should also be supported in enhanced CG transmission.



2.3.1	Initial Discussions
Moderator’s suggestions for initial discussion:
Consider the following proposals.
	Proposed conclusion 1-3-1:
Conclude on one of the following options:
· Option 1: RAN1 discusses to decide how to determine the HARQ process ID of CG PUSCHs of a multi-PUSCHs CG.
· Option 2: RAN1 considers that it is within RAN2 scope to decide how to determine the HARQ process ID of CG PUSCHs of a multi-PUSCHs CG.

Proposal 1-3-1: 
For determination of HARQ process IDs associated to PUSCHs in multi-PUSCHs CG, consider the following alternatives:
· Alt. 1: The HARQ process ID for the first configured PUSCH in a period is determined using the legacy CG procedure when cg-RetransmissionTimer is not configured.
· Alt. 2:  The HARQ process ID for the first configured PUSCH in a period is determined using 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.
· Alt. 3:  The HARQ process ID for the first configured PUSCH in a period is determined by using the legacy CG procedure when cg-RetransmissionTimer is not configured, and applying "the  period duration divided by the number of configured PUSCHs in a period"  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. 4: 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

Proposal 1-3-2: 
Decide one of the following options:
· Option 1: Transmitting a single TB via the multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration based on a single HARQ process is supported.
· Option 2: Transmitting a single TB via the multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration based on a single HARQ process is not supported.




Questions: Please provide your view in the table below regarding the following questions:
· Q1: Please review the proposal above Proposals if it captures the discussions of properly. Please note the detailed discussions will be handled later, if needed.
· Q2: Please indicate your view on any of the Proposals and corresponding alternatives. 
· Q3: Discuss any clarification/correction/comment/question on Moderator’s summary and suggestions or any other aspect helping the discussion and needed decisions.

Note: Please ensure the information in companies’ contributions are considered for discussions.
	Company
	Comment

	Huawei/HiSilicon
	For Proposed conclusion 1-3-1: support opt 1, we think RAN1 can discuss how to determine the HARQ process ID of CG PUSCHs of a multi-PUSCHs CG. 

For Proposal 1-3-1:
Not many companies give detailed solutions. So it’s better to have high-level agreements at this stage, to avoid diving into too many alternatives.
Alt 1 only determines the HARQ process ID for the first configured PUSCH, how to determine the HARQ process ID of the remaining CG PUSCH is not clear. Suggest to remove Alt 1.
Alt 2 and Alt 3 can be merged. Both Alt 2 and Alt 3 use current formula as baseline and do some enhancements.
In addition, as per R18 XR objective, RAN1 is going to specify that UE can indicate unused CG PUSCH occasion(s) within a CG period. If some CG PUSCH occasion(s) are unused, their corresponding HARQ ID can also be released. Then, it’s possible that HARQ ID determination can take the number of unused occasions in a period into account to maximize the gap between CG PUSCH occasions using the same HARQ process ID. This can be further studied.

We are not ok with Alt. 4, which would introduce too much extra signaling overhead.
==
· Alt. 1: The HARQ process ID for the first configured PUSCH in a period is determined using the legacy CG procedure when cg-RetransmissionTimer is not configured.
· Alt. 2:  The HARQ process ID for the first configured PUSCH in a period is determined using the legacy CG procedure when cg-RetransmissionTimer is not configured as baseline.
· 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 enhancements, e.g., applying "the period duration divided by the number of configured PUSCHs in a period" instead of the period duration, whether/how to consider the unused CG PUSCH occasions within a period (e.g., HARQ process ID increment is skipped for such unused occasions), etc.
· Alt. 3:  The HARQ process ID for the first configured PUSCH in a period is determined by using the legacy CG procedure when cg-RetransmissionTimer is not configured, and applying "the  period duration divided by the number of configured PUSCHs in a period"  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. 4: 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

For Proposal 1-3-2, we support Option 2.
Option 1 may cause large retransmission delay.

	Samsung
	Q1: To our understanding, the proposal reflects the inputs from Tdocs.
Q2 - Proposed conclusion 1-3-1: No particular reason is currently identified that requires RAN2 involvement - RAN1 can handle (option 1). Of course, that can be further discussed.
Q2: Proposal 1-3-1: Alt.2 or Alt.4.
Q2: Proposal 1-3-2: Option 2.

	Panasonic
	Proposal 1-3-1: We think RAN1 can discuss the HARQ process ID.
Proposal 1-3-2: Option 2 is preferred.

	Xiaomi
	HP ID is a discussion topic of RAN2. If there is a need for RAN2, we can provide some understanding of RAN1.

	vivo
	On conclusion 1-3-1, we prefer Option 1, i.e., to discuss how to determine HARQ process ID for multi-PUSCHs CG in RAN1.
On proposal 1-3-2, 
For Alt-1, the same HARQ process ID for the multiple CG occasions within a period is adopted. Hence there could be collision among different CG occasions.
For Alt-2, there could be collision among the CG occasions of different CG periods.
So Alt-1 and Alt-2 may not be workable for multi-PUSCHs CG.
For Alt-3, there is no potential collision between CG occasions from the same or different period. However, one possible issue is that a large number of HARQ process IDs would be needed to be reserved for CG. If some of the HARQ process IDs are occupied by DG, UE needs to wait for available HARQ process to transmit PUSCH, which may result in increased latency. Alternatively, gNB may need to avoid collision of HARQ process between DG and CG, thus resulting in scheduling restriction for DG.
For Alt-4, if some of the HARQ process IDs are occupied by DG, UE can decide to use the available HARQ process ID immediately there is CG occasion, so that delay budget can be ensured and no scheduling restriction for DG would be needed at gNB. On the other hand, since HARQ process ID determined by UE for CG is already supported in unlicensed band, if the same HARQ process ID determination method is adopted for licensed band, it would be beneficial for UE to have unified solution in case multi-PUSCHs CG is supported for both licensed and unlicensed bands. The disadvantage is the overhead would be increased for Alt-4.
Considering the flexibility for XR services, we prefer Alt-4.

	ZTE, Sanechips
	Proposed conclusion 1-3-1:
This issue can mainly be handled by RAN1, of course, interaction with RAN2 may also be needed. And the design principles can be discussed firstly. For example, legacy HARQ process ID determination for CG PUSCH should be taken as baseline. And different CG PUSCHs in one period should use independent HARQ process IDs, so that separate initial-transmission/re-transmission can be applied for each CG PUSCH thus improves the efficiency of transmission. In the meanwhile, we should also limit the maximum number of HARQ process ID assigning for multi-PUSCH CG to avoid HARQ process ID starvation. 
Proposal 1-3-1: 
This topic is that the HARQ process ID of the remaining PUSCHs in the period should be determined
Alt 1 seems only determine the HARQ process ID of the first PUSCH in a period, therefore is not preferred.
Alt 2, Alt 3 can be further discussed based on the mentioned principles. 
We also consider to determine the HARQ process ID of multi-PUSCHs CG through a modified formula for HARQ process ID determination.
For alt 4, we don’t prefer that a UE decides the HARQ process ID, the case of ambiguous HARQ ID determination due to LBT in NRU case, which actually doesn’t exist in XR scenarios. The HARQ process ID should be indicated by gNB in normal cases.
Proposal 1-3-2: 
Fine to study it from the perspective of HARQ process ID.

	Lenovo
	Can be left to RAN2?

	DOCOMO
	Q1: We think RAN1 can discuss the HARQ process ID determination.
Q2: For proposal 1-3-1, we are open to Alt 2/3/4 now. For Alt 2/3, it needs to be clarified the legacy HPN procedure is applied whether for the first configured PUSCH, or first valid PUSCH (i.e. not overlapping with DL/SSB symbol), and the increment is applied for per configured CG occasion, or for per valid CG occasion.
For Proposal 1-3-2, we think whether or not to support single TB over the multiple CG occasions may be related with HPN determination in Proposal 1-3-1. For example, if UE can select HPN and RV by itself and report them to gNB, it can be up to UE selection whether to transmit single TB over multiple CG occasions, or transmit separate TBs on per CG occasion. For example, if UE reports the same HPN with same RV for multiple consecutive CG occasions, it means the same TB is processed on the multiple CG occasions. 

	DENSO
	For proposal 1-3-1, we prefer Alt.2 and Alt.3.

	Nokia, NSB
	Proposed conclusion 1-3-1:
We prefer that RAN2 discusses the solution. As most of companies proposed solutions are more RAN2 related.
Proposal 1-3-1: 
We don’t think this proposal is needed as it is up to RAN2 to discuss alternatives. RAN1 can provide input based on RAN2 request.

	LG
	For proposed conclusion 1-3-1, we support Option 1
For proposal 1-3-1, we support Alt. 2 or 4. And we think Alt. 1 is not sufficient to define HPN for subsequent occasions. 
For proposal 1-3-2, the sentence “single TB on multiple CG occasions” are exactly meaning the PUSCH repetition. If the PUSCH repetition is supported, it should be related to how to allocate time-domain resources. We are fine to discuss and our preference is up to TDRA design. 

	NEC
	For conclusion 1-3-1, we prefer option 1.
For Proposal 1-3-1, there are overlapping among alt.1, alt.2 and alt.3, we can just keep Alt.3 with some FFS (if needed) and Alt.4. 

	Spreadtrum
	Proposed conclusion 1-3-1: We think RAN1 can discuss the HARQ process ID.
Proposal 1-3-1: we support Alt. 2 and Alt. 4. 
For Alt. 1, the HARQ process ID of the remaining CG PUSCH is not clear. For Alt.3,
A large number of HARQ process IDs need to be reserved for CG. The more HARQ process ID used by CG, the less HARQ process ID are available for DG, gNB has less flexibility in scheduling resources.
Proposal 1-3-2: Option 2 is preferred.

	Qualcomm
	For conclusion 1-3-1, HARQ ID determination for CG has been traditionally a RAN2 topic. Hence, we prefer to leave it for RAN2 to make the final decision. In the meanwhile, we agree that RAN1 can provide understandings of potential and preferred solutions to RAN2.
For Proposal 1-3-1, we support Alt-2 at least for licensed bands. Our understanding is that HARQ ID determination only applies to the valid CG PUSCH that does not collide with the semi-static DL symbol, which is similar to single DCI scheduling multiple un-consecutive PUSCHs. Alt-4 should be supported by NR-U for CG-PUSCH already. 
For Proposal 1-3-2, we agreed it can be studied but not with priority.

	Intel
	Proposed conclusion 1-3-1:   OK
Proposal 1-3-1:  Alt-2

Proposal 1-3-2: Option 2 is preferred.

	OPPO
	Q1: We think Alt. 3 in Proposal 1-3-1 is more like RAN2 solution, because it modify the parameter in RAN2 formula.
Q2: We support that the determination of HARQ process IDs is resolved in RAN1. We prefer Alt.4 in Proposal 1-3-1, because it has the highest flexibility.
We support Option 2 in proposal 1-3-2. Multiple PUSCH occasions in one period is mainly used to transmit the large packet, not for improve reliability. Therefore, a single TB via the multiple CG PUSCH transmission occasions may lead to very large TB size, and it will have significant impact on the UE implementation.

	Moderator
	Summary of views:
Proposed conclusion 1-3-1:
· Option 1 (RAN1 discusses HP ID ..): HW/HiSi, E///, Samsung, Panasonic, vivo, ZTE/Sanechips, DCM, LG, Spreadtrum, NEC
· Option 2 (RAN2 discusses HP ID ..): Xiaomi, Lenovo, Nokia/NSB, QC

Proposal 1-3-1: 
· Alt-1 (No: E///)
· Alt-2 (OK: HW/HiSi, Samsung, DCM, DENSO, LG, Spreadtrum, QC, Intel, OPPO)
· Alt-3 (OK: Hw/HiSi, E///, DCM, DENSO, LG, NEC
· Alt-4 (No: HW/HiSi, E///, ZTE  Yes: Samsung, vivo, DCM, Spreadtrum)

Proposal 1-3-2: 
· Option 1: LG
· Option 2: HW/HiSi, E///, Samsung, Panasonic, Spreadtrum, Intel, OPPO

Moderator’s comment:
@HW/HiSi/ATE/All: For Alt 1, the same HP ID is used for all PUSCHs in a period. The additional text was missing ☹
@LG: For proposal 1-3-2, Option 1 was intended for single TB across multiple CG PUSCHs

Suggestion for offline:
Discuss all the proposals (complete Alt 1 😊). Goal to conclude on these proposals.

	Google
	For Proposed conclusion 1-3-1, we support Option 2. 
For Proposal 1-3-1, we support Alt-3 if it is made more generic as below
· Alt. 3:  The HARQ process ID for the first configured PUSCH in a period is determined by using the legacy CG procedure when cg-RetransmissionTimer is not configured, and applying "the  period duration divided by the number of configured PUSCHs in a period"  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.
· FFS: details






Offline discussion:
For proposal 1-3-1 (after reviewing correction of Alt-1, check if Alt-1 has strong support).
Moderator suggests prioritizing Option 1 in Proposal 1-3-2.
Proposed conclusion 1-3-1:
Conclude on one of the following options:
· Option 1: RAN1 discusses to decide how to determine the HARQ process ID of CG PUSCHs of a multi-PUSCHs CG.
· Option 2: RAN1 considers that it is within RAN2 scope to decide how to determine the HARQ process ID of CG PUSCHs of a multi-PUSCHs CG.

Proposal 1-3-1: 
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 PUSCHs in a period is determined using the legacy CG procedure when cg-RetransmissionTimer is not configured.
· Note: Same HP ID would be used for all PUSCHs within a period.
· 
· Alt. 2:  The HARQ process ID for the first configured/valid PUSCH in a period is determined usingbased 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.
· Alt. 3:  The HARQ process ID for the first configured/valid PUSCH in a period is determined based onby using the legacy CG procedure when cg-RetransmissionTimer is not configured, and applying "the  period duration divided by the number of configured PUSCHs in a period"  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. 4: 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
· Alt. 5: The HARQ process ID for the first 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 5-1: Note: Same HP ID would be used for all PUSCHs within a period.
· Alt 5-2: Note: Different HP ID could be used for all PUSCHs within a period.
· Alt. 6:  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 7: FFS other solutions

Note: The case of one TB map to multiple PUSCHs is not considered here.

Proposal 1-3-2: 
Decide one of the following options:
· Option 1: Transmitting a single TB via the multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration based on a single HARQ process is supported.
· Option 2: Transmitting a single TB via the multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration based on a single HARQ process is not supported.


2.4	FDRA, MCS, RV, DMRS, MIMO, FH, Priority, etc
Moderator summary:
Companies’ view regarding the remaining transmission parameters (except TDRA and HP ID) of the PUSCHs in the CG multi-PUSCHs, are summarized below:
Few companies express their views whether the configuration/indication of other parameters (except TDRA and HP ID) for CG PUSCHs of a multi-PUSCH CG configuration are the same or different. The views are summarized below:
· Support to use the same parameters
· E///, QC, CATT, DCM, MTK, Panasonic, Intel
· Study to use different MCS
· ZTE, Nokia, HW/HiSi
· Study to use different FDRA
· ZTE
· Study to use different DMRS mapping Type
· LG, Google
· Study to use different RV
· Spreadtrum

Table 3: Summary of Contributions inputs for Section 2.4
	Company
	Contributions inputs

	Ericsson
	Proposal 6	The PUSCHs corresponding to a multi-PUSCHs CG apply the same FDRA, MCS index and DMRS transmission procedures

	Qualcomm
	Proposal 3: Existing configuration parameters other than timeDomainAllocation in the CG configuration can be shared by the multiple PUSCH occasions in the CG period.

	CATT
	Proposal 4: The parameter configuration related to the frequency domain resource allocation and spatial domain resource allocation could be the same as those in Rel-16 CG transmission for the less specification impact.

	ZTE/Sanechips
	Proposal 4: Discuss following alternatives for multiple CG PUSCH transmission occasions in one period.
· Same CG resource parameter including e.g., frequency resource allocation, MCS index.
· Different CG resource parameter including e.g., frequency resource allocation, MCS index.

	Spreadtrum comm.
	Proposal 3. Three methods of RV for multiple CG-PUSCH transmission occasions within a period can be studied.
· Method 1: only RV 0 is used for each occasions
· Method 2: RV sequence is configured for multiple occasions, e.g. {0, 3, 0, 3}, {0, 0, 0, 0}
· Method 3: RV of all the CG-PUSCH occasions are selected by UE and reported in CG-UCI, reuse the CG-PUSCH in NR-U
Proposal 4. Only new data can be transmitted on CG-PUSCH occasions, or NDI of all CG-PUSCH occasions can be selected by UE can be both studied.

	HW/HiSi
	Proposal 1: Regarding how to configure multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration:
· The number of configured CG PUSCH occasions in each period shall be the same, FFS details.
· Further study whether the parameters of each CG PUSCH occasions in a period are the same or can be different, e.g., MCS, etc.

	LG
	Proposal 1: Support a TDRA table where each rows includes multiple SLIV values for CG.
· FFS : DMRS mapping type, repetition type, numberOfRepetitions

	DCM
	Proposal 1:
· Support same indication/configuration of other parameters (e.g. FDRA, MCS, PHY priority UL beam, etc.) applied to multiple CG PUSCH occasions in one CG period.

	Google
	Proposal 6: Different DMRS configurations should be allowed for the different CG-PUSCH occasions in the same CG period.

	MTK
	Proposal 1: All PUSCH transmission occasions in a single CG period share the same set of CG parameters (i.e., same number of RBs in frequency-domain, number of symbols, MCS, transform precoder configuration, etc.).

	Nokia/NSB
	Proposal 2: RAN1 should investigate ways to simultaneously meet both latency and reliability requirements for the scenarios where one XR frame is delivered over multiple CG PUSCH occasions

	Panasonic
	Proposal 1: Multiple CG PUSCH occasions configured by a CG configuration have the same frequency resource allocation.

	Intel
	Proposal 1: For Type 1 CG transmission, at least support introducing a higher layer parameter in the CG configuration to indicate number of PUSCH occasions in a CG period.
· All PUSCH occasions have same duration in number of symbols, same MCS, and frequency allocation
· FFS: Whether PUSCH occasions are contiguous or not




2.4.1	Initial Discussions
Moderator’s suggestions for initial discussion:
Consider the following proposal.
	Proposal 1-4-1:
Consider the following alternatives for the PUSCHs parameters in a multi-PUSCHs CG configuration:
· Alt. 1: The configuration/indication parameters of CG PUSCHs in a multi-PUSCHs CG configuration are the same.
· Note: TDRA and HP ID are not in this scope of the above statement.
· Alt. 2: The configuration/indication parameters of CG PUSCHs in a multi-PUSCHs CG configuration except MCS index are the same.
· Note: TDRA and HP ID are not in this scope of the above statement.
· Alt. 3: The configuration/indication parameters of CG PUSCHs in a multi-PUSCHs CG configuration except FDRA are the same.
· Note: TDRA and HP ID are not in this scope of the above statement.
· Alt. 4: The configuration/indication parameters of CG PUSCHs in a multi-PUSCHs CG configuration except DMRS mapping type are the same.
· Note: TDRA and HP ID are not in this scope of the above statement.
· Alt. 5: The configuration/indication parameters of CG PUSCHs in a multi-PUSCHs CG configuration except RV are the same.
· Note: TDRA and HP ID are not in this scope of the above statement.




Question: Please provide your view in the table below regarding the following questions:
· Q1: Please review the proposal above Proposal 1-4-1 if it captures the considered baselines properly. Please note the detailed discussions will be handled later.

· Q2: Please indicate your view on any of the listed alternatives. Please explain the reason as well as the solution for in case of supporting an alternative other than Alt. 1. 

· Q3: Discuss any clarification/correction/comment/question on Moderator’s summary and suggestions or any other aspect helping the discussion and needed decisions.


Note: Please ensure the information in companies’ contributions are considered for discussions.
	Company
	Comment

	Huawei/HiSilicon
	At this stage, there is no need to divide into so many alternatives.
In addition, it’s possible that more than 1 parameter are different.
RAN1 can have a high-level agreement like:
Proposal: FFS whether the configuration/indication parameters of CG PUSCHs in a multi-PUSCHs CG configuration are the same or can be different, e.g., MCS, FDRA, etc.

	Samsung
	Alt. 1. 
For other alternatives, although aware of stated reasons, we do not agree. We can discuss specifics/reasoning at the meeting but, in addition to unnecessary specification/gNB/UE complexity impacts, in our opinion those alternatives would be functionally detrimental.

	Panasonic
	We support Alt. 1. It can be easily supported by CG Type 1 and Type 2.
Other alternatives could be supported by using different CG configurations.

	xiaomi
	Alt-1 is preferred.

	vivo
	We think Alt-1 is the baseline. 
For XR services, multi-PUSCHs CG can be adopted for reducing the scheduling latency in case of DG scheduling. For other parameters, it should be clarified what is the motivation and benefit for adopting different parameters for multiple CG occasions within a period. Besides, if different parameters (e.g., FDRA, MCS…) would be adopted, how to indicate these parameters for Type 2 CG in the activation DCI needs to be considered as well. In this case, there could be impact on the activation DCI design.

	ZTE, Sanechips
	Q1:
Need to clarify that for multi-PUSCHs CG (it means ‘in a period’ according to the Proposed conclusion 1-1-1), these parameters e.g., FDRA, MCS, RV can be same.
While when there is an activation DCI, flexible parameters can be allowed to be indicated for next CG period.
Q2:
We are open to discuss the alternatives for the PUSCHs parameters in a multi-PUSCHs CG.

	Lenovo
	Alt 1 seems sufficient unless shown otherwise.

	DOCOMO
	We are fine with the listed possible baselines. We support Alt 1.

	DENSO
	We think Alt-1 is the baseline, but we are open to discuss the other alternative.

	Nokia, NSB
	We think that further discussion of whether the parameters are the same or not is needed. We also agree with Huawei that so many alternatives are not needed at this point and support the formulation: 
Proposal: FFS whether the configuration/indication parameters of CG PUSCHs in a multi-PUSCHs CG configuration are the same or can be different, e.g., MCS, FDRA, etc.

	LG
	We can support Alt. 1 for simplicity. 
However, DMRS mapping type could be considered as a part of TDRA table based on the current specification. If Alt. 1 is supported, it is necessary to clarify this. 

	SONY
	We have similar view as Huawei that at this stage we don’t have to make too many alternatives. We should discuss the fundamental question whether the parameters of CG PUSCHs in a multi-PUSCHs CG can be the same or not.
Our preference is to support different parameters. We can further study which parameter that can be changed.

	NEC
	We prefer Alt.1.

	Spreadtrum
	We share the same view with Huawei, Nokia and SONY, different parameters should be supported. As for which one or more parameters are different, we need to further discuss.

	Qualcomm
	We think at least Alt. 1 can be supported as baseline. Other options can be further studied.

	Intel
	Alt-1

	OPPO
	Q2: We support Alt.1. Considering that each PUSCH is used for semi-static initial transmission, it is unnecessary to configure different parameters.

	Moderator
	Summary of views:
· Alt 1: Samsung, E///, Panasonic, xiaomi, vivo, Lenovo, DCM, DENSO, LG, Intel, OPPO
· Alt 2: ZTE
· Alt 3: ZTE
· Alt 4: ZTE
HW/HiSi, NEC, Spreadtrum, QC and Nokia/NSB prefer FFS on the topic.
Moderator’s comment:
If a company proposes enhancement, are recommended to be specific and motivate, as there is a majority view that prefer Alt.1.

Suggestions for offline:
Conclude on Alt .1 if possible. Otherwise, proponents of enhancement need to be specific on the proposal for enhancement.


	InterDigital
	We support Alt-1. Added our preference to the moderator’s summary above




Offline discussion:
Moderator suggests proponents of potential update of any parameter, to indicate the parameter to be listed. Moderator recommends not to use a vague list and to as concrete as possible.
Proposal 1-4-1:
Consider the following alternatives for the PUSCHs parameters in a multi-PUSCHs CG configuration:
· Alt. A: The configuration/indication parameters of CG PUSCHs in a multi-PUSCHs CG configuration are the same.
· Note: TDRA and HP ID are not in this scope of the above statement.
· Alt. 2B: The configuration/indication parameters of CG PUSCHs in a multi-PUSCHs CG configuration except MCS index the following parameters are the same. The following parameters are studied further to decide whether/how to be different.
· MCS?m (HW/HiSi, )
· FDRA?
· DMRS mapping Type?
· RV?
· Note: TDRA and HP ID are not in this scope of the above statement.
· Alt. 3: The configuration/indication parameters of CG PUSCHs in a multi-PUSCHs CG configuration except FDRA are the same.
· Note: TDRA and HP ID are not in this scope of the above statement.
· Alt. 4: The configuration/indication parameters of CG PUSCHs in a multi-PUSCHs CG configuration except DMRS mapping type are the same.
· Note: TDRA and HP ID are not in this scope of the above statement.
· Alt. 5: The configuration/indication parameters of CG PUSCHs in a multi-PUSCHs CG configuration except RV are the same.
· Note: TDRA and HP ID are not in this scope of the above statement.


2.5	Other topics
Moderator’s summary:
With respect to the feature multi-PUSCHs CG, companies have raised other aspects for discussions and decision. Few of them are listed below:
Topic 1) Retransmission of multiple CG PUSCHs
· Support re-transmission of multiple TBs for corresponding initial TBs transmission with configured grants by a dynamic UL grant
· E///, FW, Google
Topic 2) CBG retransmission for multiple CG PUSCHs
· Support CBG retransmission based via dynamic grant for multiple CG PUSCHs 
· FW
Topic 3) Repetition
· Alt. 1: PUSCH repetition is not supported for a multi-PUSCHs CG configuration, if the MultiPUSCH TDRA table is used for time domain resource allocation of multi-PUSCHs CG.  
· E/// , DCM
· Alt 2: PUSCH repetition is supported for multi-PUSCHs CG configuration.
· Spreadtrum, LG, TCL
Topic 4) Activation/release
· Relax the limitation for validation of CG PUSCH activation DCI, if the TDRA field in the activation DCI indicates multiple SLIVs.
· E///, DCM

Table 4: Summary of Contributions inputs for Section 2.5
	Company
	Contributions inputs

	Futurewei
	Proposal 7: Support retransmission of the multiple CG PUSCH transmission occasions, in a period of a single CG PUSCH configuration, is based on dynamic uplink grant via dynamic grant resources and the UE assumes ACK in absence of reception of feedback after a timer expires.
Proposal 8: Support CBG based retransmission via dynamic grant resources for the multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration.

	Ericsson
	Proposal 3	The activation/release DCI for Type-2 multi-PUSCH CG is based on the non-fallback DCI format 0_1.
Proposal 7	PUSCH repetition is not supported. The same redundancy version (i.e., RV=0) is applied for the configured grant PUSCHs.
Proposal 8	PUSCH Intra-slot frequency hopping is supported. PUSCH Inter-slot frequency hopping is not supported.
Proposal 9	Scheduling re-transmission of multiple TBs for corresponding initial transmission of the TBs by configured grant is supported for DCI format 0_1 scrambled with CS-RNTI.

	CATT
	Proposal 5: When the multiple CG transmission occasions configured in a CG period, UE could use a part of the configured CG transmission occasions from any position in enhanced CG transmission.

		ZTE/Sanechips
	Proposal 2: The specification of multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration should be considered for CG Type 1 and CG Type 2.
Proposal 3: Discuss following two interval patterns for the CG PUSCH transmission occasions in one period:
· Even interval pattern
· Uneven interval pattern

	Spreadtrum Comm.
	Proposal 5. It is proposed to support multiple CG-PUSCH transmission occasions together with or without repetitions within a period.

	TCL Comm.
	Proposal 1: The repetition type B like TDRA for multiple TOs within a CG configuration can be considered for XR.
Proposal 3: Repetition can also be indicated when multiple TOs are configured within a CG configuration.

	IDC
	Proposal 6:  For multi-PUSCH CG, HARQ feedback is provided after each slot in a CG period (e.g. X symbols after the end of each slot)

	LG
	Proposal 2: It is necessary to investigate how to support the repetition for each of multiple SLIVs in a same TDRA row.

	NTT DOCOMO
	Proposal 2: Relax the limitation for validation of CG PUSCH activation DCI, when the TDRA field in the activation DCI indicates multiple SLIVs.
Proposal 3: Not support joint operation of multiple CG PUSCH occasions in a CG period and CG PUSCH repetitions.
* For example, if rep-K is configured with value K in ConfiguredGrantConfig, and the TDRA field in the activation DCI indicates multiple SLIVs, UE may transmit on the multiple CG PUSCH occasions in one CG period, with each CG PUSCH occasion with single repetition.
Proposal 4: UE can independently determine the usage of each CG PUSCH occasion in one CG period.

	Google
	Proposal 4: Single DCI scheduling multiple PUSCH occasions retransmission should be used to reduce PDCCH signalling overhead and the UE monitoring effort.
Proposal 5: DCI format 0_1 scrambled with CS-RNTI and with the DFI flag enabled and set to 1 can be used for the UL XR traffic to carry the HARQ-ACK bitmap for all HARQ processes transmitted in the CG periods.



2.5.1	Initial Discussions
Moderator’s suggestions for initial discussion:
Consider the following proposal.
	With respect to the feature multi-PUSCHs CG, companies have raised other aspects for discussions and decision. Few of them are listed below:
Proposal 1-5-1:
Support re-transmission of multiple TBs for corresponding initial TBs transmission with configured grants by a dynamic UL grant.

Proposal 1-5-2:
Support CBG retransmission based via dynamic grant for multiple CG PUSCHs 

Proposal 1-5-3:
Select one of the following alternatives:
· Alt. 1: PUSCH repetition is not supported for a multi-PUSCHs CG configuration, if the MultiPUSCH TDRA table is used for time domain resource allocation of multi-PUSCHs CG.  
· Alt 2: PUSCH repetition is supported for multi-PUSCHs CG configuration.

Proposal 1-5-4:
Relax the limitation for validation of CG PUSCH activation DCI, if the TDRA field in the activation DCI indicates multiple SLIVs.




Question: Please provide your view in the table below regarding the following questions:
· Q1: Please indicate your view on any of the proposals above.

· Q2: Discuss any clarification/correction/comment/question on Moderator’s summary and suggestions or any other aspect helping the discussion and needed decisions.


Note: Please ensure the information in companies’ contributions are considered for discussions.
	Company
	Comment

	Huawei/HiSilicon
	For Proposal 1-5-1 and Proposal 1-5-2, not support.
For Proposal 1-5-3, we support Alt 1 as the frame size of XR is large and PDB is small. Repetition is not suitable for XR.
For Proposal 1-5-4, too early to discuss, suggest to postpone the discussion until other details are clearer. 

	Samsung
	Proposal 1-5-1: Do not support. No issue with DCI overhead, no issue with DL resources (should not re-discuss aspects that were not considered and not agreed during the SI and are not in the WID).
Proposal 1-5-2: Do not support. Similar to proposal 1-5-1, we do not support aspects that were discussed during the SI, were not agreed, and are not in the WID. However, unlike proposal 1-5-1, there is a technical reason for proposal 1-5-2.
Proposal 1-5-3: Alt. 1. No point to consider repetitions for the latency-critical scenarios that motivated “multi-PUSCH CG”.
Proposal 1-5-4: Do not support. Also relates to an earlier proposal that would be better to conclude first.  

	vivo
	If Alt-C in proposal 1-2-1 is adopted, proposal 1-5-4 can be further discussed.

	ZTE, Sanechips
	Proposal 1-5-1:
Need to clarify the spec impact, for example, can current spec support this feature?
Proposal 1-5-2:
We are fine with this proposal. 
Proposal 1-5-3:
Alt 2 is preferred, according to existing spec, and note repetition number can be set as 1.
Proposal 1-5-4:
We think the proposal has been discussed in Proposal 1-2-1, or they should be jointly considered.

	Lenovo
	1-5-1 and 1-5-2 look like optimizations.
1-5-3, and 1-5-4 could depend on 1-2-1

	DOCOMO
	Proposal 1-5-1: OK.
Proposal 1-5-2: Not support. 
Proposal 1-5-3: Prefer Alt 1 to avoid complicated operation. Alt 2 is also acceptable to us if PUSCH repetitions is realized by transmitting the same TB with different RVs on multiple CG occasions if UE can select HPN and RV by itself and report to gNB by CG-UCI. But we don’t support schemes like K repetitions for per CG occasion of the N CG occasions.
Proposal 1-5-4: Support.

	LG
	For Proposal 1-5-1:
Re-transmission DCI is dynamic scheduled PUSCH. We think it is a kind of out of scopes.

For Proposal 1-5-2:
Same as 1-5-1, we don’t support the proposal. 

For Proposal 1-5-3:
Support the proposal and it is actually same proposal with proposal 1-3-2. We are fine to discuss.

For Proposal 1-5-4:
It should be a part of “how to activate CG type 1 with multiple occasion”. We don’t need to have separated discussion. 


	Spreadtrum
	Proposal 1-5-1 and 1-5-2: Not support. Retransmission sometime cannot be valid due to strict PDB.
Proposal 1-5-3: we prefer Alt 2. Since XR traffic have high reliability requirements, the repetitions is an efficient method to improve its reliability. 
Proposal 1-5-4: it should be discussed in Proposal 1-2-1. 

	Qualcomm
	We are open to discuss the benefits of proposal 1-5-1, 1-5-2 and 1-5-3. Proposal 1-5-4 may depend on how SLIV of multi-PUSCH CG is designed and whether Type 2 CG is supported. Proposal 1-5-4 can be postponed after relevant designs are discussed first.

	Intel
	These proposals do not appear essential to discuss at this stage

	OPPO
	Q1: We support Alt.1 in proposal 1-5-3 and proposal 1-5-4.
Multiple PUSCH occasions in one period is mainly used to transmit the large packet, not for improve reliability. So we do think PUSCH repetition should be configured with multi-PUSCHs CG configuration.

	Moderator
	Summary of views:
Proposal 1-5-1:
· Yes: E///, DCM
· No: HW/HiSi, Samsung, Lenovo, LG, Spreadtrum

Proposal 1-5-2:
· Yes: ZTE
· No: HW/HiSi, E///, Samsung, Lenovo, DCM, LG, Spreadtrum

Proposal 1-5-3:
· Alt. 1: HW/HiSi, E///, Samsung, DCM, OPPO 
· Alt 2: ZTE, Spreadtrum

Proposal 1-5-4:
FFS: HW/HiSi, E///, Samsung(No), vivo, ZTE, Lenovo, DCM (yes), LG, Spreadtrum, QC, OPPO
Suggestions for offline:
If time allows, discuss whether repetition, CBG based retransmission and retransmission of multiple CG with single DCI should be supported. The last proposal can be postponed until progress of TDRA.



Offline discussion:
If time allows, discuss whether repetition, CBG based retransmission and retransmission of multiple CG with single DCI should be supported. The last proposal can be postponed until progress of TDRA.

2.6	Online Discussions
2.6.1	First online session
Based on the discussion during the initial phase and the first offline session, Moderator recommends considering the following proposals for endorsement/decision during the online session.

Proposed conclusion 1-1-1:
· For convenience in discussion, the term "multi-PUSCHs CG" refers to " a CG PUSCH configuration with multiple CG PUSCH transmission occasions within a period of the CG PUSCH configuration".

Moderator comment: The following proposal (Proposal 1-1-1) should be discussed online if there is no objection to support both Type-1 and Type-2.
Proposal 1-1-1:
· Multi-PUSCHs CG is supported for Type-1 configured grant.
· Multi-PUSCHs CG is supported for Type-2 configured grant.

Proposal 1-2-1:
For determination of the time domain resource allocation of CG PUSCHs associated to a multi-PUSCHs CG, the following alternatives are considered:
· 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
· Note: N is not necessarily the repetition factor 
· 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
Proposal 1-4-1:
Consider the following alternatives for the PUSCHs parameters in a multi-PUSCHs CG configuration:
· Alt. A: The configuration/indication parameters of CG PUSCHs in a multi-PUSCHs CG configuration are the same.
· Note: TDRA and HP ID are not in this scope of the above statement.
· Alt. B: The configuration/indication parameters of CG PUSCHs in a multi-PUSCHs CG configuration except the following parameters are the same. The following parameters are studied further to decide whether/how to be different.
· MCS
· FDRA
· Note: TDRA and HP ID are not in this scope of the above statement.

Proposed conclusion 1-3-1:
Conclude on one of the following options:
· Option 1: RAN1 discusses to decide how to determine the HARQ process ID of CG PUSCHs of a multi-PUSCHs CG.
· Option 2: RAN1 considers that it is within RAN2 scope to decide how to determine the HARQ process ID of CG PUSCHs of a multi-PUSCHs CG.

Moderator comment: The following proposal should be discussed only if the outcome of the Proposed conclusion 1-3-1 is Option 1.
Proposal 1-3-1:
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 configured PUSCHs in a period is determined using the legacy CG procedure when cg-RetransmissionTimer is not configured.
· FFS details
· Note: Same HP ID would be used for all PUSCHs within a period.
· Alt. 2:  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 2-1; X = 1
· Alt 2-2: X is the number of configured PUSCHs in a period
· Alt 2-3: X is provided by RRC configuration.
· FFS details
· Alt. 3: 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. 4: 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 4-1: Note: Same HP ID would be used for all PUSCHs within a period.
· FFS details
· Alt 4-2: Note: Different HP ID could be used for all PUSCHs within a period.
· FFS details
· Alt. 5:  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 6: FFS other solutions

Note: The case of one TB map to multiple PUSCHs is not considered here.
Outcome of 1st online session:
The followings were agreed/endorsed during the first online session:
	Conclusion
For convenience in discussion, the term "multi-PUSCHs CG" refers to " a CG PUSCH configuration with multiple CG PUSCH transmission occasions within a period of the CG PUSCH configuration".

Agreement
· Multi-PUSCHs CG is supported for Type-1 configured grant.
· Multi-PUSCHs CG is supported for Type-2 configured grant.

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

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.

Conclusion
· RAN1 discusses to decide how to determine the HARQ process ID of CG PUSCHs of a multi-PUSCHs CG.

Proposal 1-3-1:
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.







3	Indication of unused transmission occasions
3.1	General
Moderator’s summary:
Scope of the objective:
Reviewing the proposal, especially the proposals related to the design topic in next section, it is evident that some/majority of companies have assumed that the feature is intended for multi-PUSCHs CG.
From Moderator’s perspective, clarification on this aspect early on is important as it impacts the design choices.
Moderator’s view:
· The WID description does not imply that the context for the second RAN1 objective is defined by the first RAN1 objectives. 
· Note that in RAN plenary, some companies proposed to consider the second RAN1 objective as the sub-bullet of the 1st RAN1 objective. However, some other companies disagreed.
· Therefore, based on the WID scope the objective of indication of unused TO is applicable to any CG configuration, including single PUSCH CG and multi-PUSCHs CG.

Clarification on unused TO:
When a CG PUSCH transmission occasion is indicated as “unused”, the UE is expected not to transmit anything on that PUSCH. For any other CG PUSCH transmission occasion that is NOT indicated as “unused”, the existing procedures apply. That means the UE is allowed to transmit or not to transmit on that CG PUSCH transmission occasion, when applicable. 
Table 5: Summary of Contributions inputs for Section 3.1
	Company
	Contributions inputs

	Ericsson
	Proposal 10	For a configured grant configuration, the UTO-UCI when indicated, provides a pattern that is used to determine the PUSCH resource(s) of the configured grant that the UE is not expected to use for transmission.

	Qualcomm
	Proposal 6: The UE is allowed to not transmit PUSCH on a PUSCH occasion even if it is not indicated as unused.



From Moderator point of view, it is important to discuss the above aspects.
3.1.1	Initial Discussions
Moderator’s suggestions for initial discussion:
Consider the following proposals.
	Proposed conclusion 2-1-1:
The scope of the objective “Dynamic indication of unused CG PUSCH occasion(s) based on UCI by the UE” is not limited to the CG configuration with multiple CG PUSCH transmission occasions per period, according to the WID.

Proposed conclusion 2-1-2:
When a CG PUSCH transmission occasion is indicated as “unused”, the UE is expected not to transmit anything on that PUSCH. For any other CG PUSCH transmission occasion that is NOT indicated as “unused”, the UE is allowed to transmit or not to transmit on that CG PUSCH transmission occasion, when applicable. 



Question: Please provide your view in the table below regarding the proposals above. Please indicate the area of disagreement, if any. If there is any disagreement specially regarding Proposal2-1-1, please provide the justification based on the current WID.

Note: Please ensure the information in companies’ contributions are considered for discussions.
	Company
	Comment

	Apple
	We feel such a conclusion is not needed at this time. As this is pertinent to the UTO signaling design below.

	Huawei/HiSilicon
	conclusion 2-1-1: no strong need to discuss.
Technically, if there is only 1 CG PUSCH in 1 period, we do not see the necessity for such dynamic indication, because gNB anyway has no time to re-allocate this resource.

Conclusion 2-1-2:
We assume the intention is to follow legacy specification, suggest the following red change to be more accurate.
“For any other CG PUSCH transmission occasion that is NOT indicated as “unused”, the UE is allowed to transmit or not to transmit on that CG PUSCH transmission occasion, when applicable. as per legacy specification.”

	Samsung
	Proposed conclusion 2-1-1: Requires some clarification. Is the intention for the indication to be provided by any CG-PUSCH or is it to also support indication for non “multi-PUSCH CG”? 
Proposed conclusion 2-1-2: OK for the first part/sentence. For the second part/sentence, assuming that it is not for possibly dropping CG-PUSCHs due to collision resolution procedures, it would be good to first discuss related conditions and implications when the UE indicates that the UE would transmit and then the UE deciding on its own to not transmit.

	xiaomi
	We are fine with both proposals.

	vivo
	We support the clarification in conclusion 2-1-1. 
The design of dynamic indication of unused CG PUSCH occasion(s) based on UCI can be applied to the case of single CG configuration with multiple CG PUSCH transmission occasions or multiple CG configurations with single CG PUSCH occasion (i.e., R16 CG). Whether a UCI can be used to indicate unused CG PUSCH TOs in single CG configuration or in multiple CG configurations can be further discussed.
We support the clarification in conclusion 2-1-2.


	ZTE, Sanechips
	For proposed conclusion 2-1-1, 
According to the WID, we agree there is not limitation, but the truth is the case of multiple CG PUSCH transmission occasion should be our first priority. 
For single PUSCH CG in a CG period for a CG configuration, it’s seems multiple CG configurations are assumed in this case, then it is possible that the redundant CG PUSCH occasion(s) can be indicated as unused (otherwise, the use case should be clarified). Of course, this case can be separately discussed if some companies prefer to do it. In our view, we considered it as low priority, since we don’t see any additional functionality compared with the case of multiple CG PUSCH in a period.
Proposed conclusion 2-1-2:
We are fine with this proposal.

	Lenovo
	2-1-1: agree
2-1-2: if a TO that has been indicated used is canceled (e.g. due to UL-CI), can the UE transmit the ‘canceled’ part in a TO that has been indicated unused?

	DOCOMO
	Conclusion 2-1-1:
We prefer to limit the “dynamic indication of unused CG occasions by UCI” limite to the case of “multiple CG occasions in one CG period”, from perspective of simpler design. If majority companies doesn’t want such restriction, we are also OK with no limitation. But we want to emphasize we don’t prefer too complicated design for this feature.
Conclusion 2-1-2: OK for us. In our understanding, the intention of the conclusion is that CG occasion indicated as unused would not be available for UE, while keep legacy behavior for CG occasions not reported as unused.

	DENSO
	We are fine with both proposed conclusions.

	Nokia, NSB
	We are ok with further discussing the proposed solutions. 

	LG
	We are fine the proposals. 

	NEC
	We do not support conclusion 2-1-1, there was no sufficient discussion for single-PUSCH case in the SI stage, and we do not see significant benefit to do this.

	Spreadtrum
	We are fine with both proposal.

	Qualcomm
	We support conclusion 2-1-1, which is beneficial when the UE indicates CG PUSCH occasions across multiple CG configurations.
We support conclusion 2-1-2, with some modifications as follows.
Proposed conclusion 2-1-2:
When a CG PUSCH transmission occasion is indicated as “unused”, the UE is expected not to transmit anything on that the PUSCH on that CG PUSCH transmission occasion. For any other CG PUSCH transmission occasion that is NOT indicated as “unused”, the UE is allowed to transmit or not to transmit PUSCH on that CG PUSCH transmission occasion, when applicable.

	Intel
	Do not see strong need for Proposed conclusion 2-1-1:
Ok with Proposed conclusion 2-1-2:


	OPPO
	For conclusion 2-1-1, it is not necessary due to it nearly repeats scope of the objective. We could take one step forward to clarify priority. The case of multiple CG PUSCH transmission occasions per period is high priority and the case of multiple CG configurations can be considered later. 
Please note that multiple CG PUSCH transmission occasions per period is also one case of multiple CG configurations, so it is necessary to discuss multiple CG PUSCH transmission occasions per period for both cases and it is reasonable to start discussion  from common part of both cases.

	InterDigital
	Ok with both proposed conclusions.

	Google
	Regarding the proposed conclusion 2-1-1, our understanding is that this is limited to the CG configuration with multiple CG PUSCH transmission occasions per CG period. 
Regarding the proposed conclusion 2-1-2, can the UE transmit on some of the CG PUSCH occasions and not transmit on some others of the same CG period without any indication to the gNB? If this is allowed then what will motivate the UE in that case to signal the unused CG PUSCH occasions to the gNB to improve spectral efficiency? 

	CMCC
	Conclusion 2-1-1: We share a similar view with OPPO. We have discussed in the SI stage that either multiple CG PUSCH occasions in a period of a single CG configuration or multiple CG configurations should be considered to achieve multiple CG PUSCH transmission occasions in a period. While the conclusion is to support the former option. Maybe we should focus on the case of multiple CG PUSCH occasions in a period of a single CG configuration at this stage.
Conclusion 2-1-2: We support this proposal and we are fine with the modifications provided by Huawei and Qualcomm.

	Moderator
	Summary of views:
Proposed conclusion 2-1-1:
· No need to discuss: Apple, HW/HiSi, Intel
· Prioritize multi-PUSCHs CG: ZTE, DCM, NEC, OPPO, Google, CMCC
· OK: xiaomi, E///, vivo, ZTE, Lenovo, DENSO, LG, Spreadtrum, QC, IDC

Proposed conclusion 2-1-2:
· OK: HW/HiSi (w updates), Xiaomi, E///, vivo, ZTE, DCM, DENSO, LG, Spreadtrum, QC (w updates), Intel, IDC, CMCC

@Samsung: For 2-1-1, based on WID, the solutions does not make restriction to multi-PUSCHs CG. For 2.1.2, the intention is as you suggested. Perhaps HW/HiSi updates clarify that. 
@Lenovo: If it is used, or more accurately NOT indicated unused, the legacy procedure applies, whether it is cancellation by UL-CI, or collision w DL, etc.
@NEC: The question on 2-1-1 is about WID description. Limitation to multi-PUSCHs CG was discussed during RAN1 and RAN plenary.
@Google: As per legacy, if UL skipping is enabled, the UE may or may not transmit on Cg PUSCH resources.
Moderator comments:
Proposed conclusion 2-1-1:
Comments:
· It seems there is no view that WID implies limitations. Some companies expressed preference to prioritize multi-PUSCHs CG for this feature, some companies not. 
· Therefore, as long as there is not such a prioritization, the solutions should be applicable to both.

Proposed conclusion 2-1-2:
Comments: Make the following updates for possible endorsement.
· When a CG PUSCH transmission occasion is indicated as “unused”, the UE is expected not to transmit anything on that the PUSCH on that CG PUSCH transmission occasion. For any other CG PUSCH transmission occasion that is NOT indicated as “unused”, the UE is allowed to transmit or not to transmit PUSCH on that CG PUSCH transmission occasion, when applicable. as per legacy specification.


	Moderator
	Moderator comments after ONLINE session:
These proposals were discussed during online. 
Regarding Proposed conclusion 2-1-2, other related issues were discussed such as indication of “used” TOs, and the procedure for “overriding”.
Moderator suggests focusing on those topics (“indication of USED and Overriding procedures) under section 3.5. instead. 




3.2	What information the UCI contains? (UCI content)
Moderator’s summary:
In general, companies have considered two main approaches:
· Approach 1) The UCI indicates consecutive CG PUSCH TOs as unused. 
· Approach 2) The UCI can indicate consecutive/non-consecutive CG PUSCH TOs as unused.

It is observed that the solution from most of the companies is applicable only for Multi-PUSCHs CG. Please see the discussion in the previous section.
There are different flavors of two approaches.
· Approach 1) The UCI indicates consecutive CG PUSCH TOs as unused. 
· The consecutive TOs within a CG period
· FW, ZTE, Spreadtrum, OPPO, MTK, Samsung, Apple, Nokia, Sony, DENSO, FGI 
· The consecutive TOs are within a time window or belong to consecutive group(s) of TOs
· E///, QC(Opt 2,3,4), vivo, Apple, Lenovo, Panasonic
· When to start to apply the bitmap (i.e., the offset from the time the UCI is indicated) is determined by a pre-defined rule or configuration.
· Approach 2) The UCI can indicate consecutive/non-consecutive CG PUSCH TOs as unused.
· Bitmap is used for determination of unused TOs.
· A bit corresponds to a TO (in a period)
· FW, ZTE, Spreadtrum, LG, DCM, Google, Nokia, DENSO
· A bit corresponds to TOs within a time window/ TOs belonging to a group(s) of TOs
· E///, QC(Opt. 1), CATT, vivo, Lenovo
· When to start to apply the bitmap (i.e., the offset from the time the UCI is indicated) is determined by a pre-defined rule or configuration.

Approach 1 is simpler, while approach 2 is more flexible. The discussion is needed to compare between these two approaches to decide one of them.
Table 6: Summary of Contributions inputs for Section 3.2
	Company
	Contributions inputs

	Futurewei
	Proposal 11: Support bitfield of the UCI jointly indicating a quantity of unused CG PUSCH occasions starting from the last CG PUSCH transmission occasion of the multiple CG PUSCH transmission occasions.

	Ericsson
	Proposal 11	For a configured grant configuration, a new list (UTO table) is included in the configuration of the configured grant. The UTO table consists of a list of UTO patterns that the UE can select from. The UTO-UCI is an index to a row of the UTO table.
Proposal 12	For a configured grant configuration, the following options can be considered for design of the UTO pattern structure:
*	Option 1: A UTO pattern indicates an offset and duration to determine a time interval. The UE is not expected to use the CG PUSCH resources within the time interval for transmission.
*	Option 2: UTO pattern indicates a bitmap, each bit corresponding to a time interval. The UE is not expected to use the CG PUSCH resources within the time interval corresponding to a bit in the bitmap with value '1' (or '0').
Proposal 13	A UTO pattern can correspond to "no unused" configured grant PUSCH.
Proposal 14	Prioritize Option 1 for design of the UTO pattern structure.

	Qualcomm
	Observation 6: In comparison to the indication of unused CG PUSCH occasion(s) based on a new UCI, the indication based on CG-UCI may have less specification impact.
o Indication of unused PUSCH occasion(s) can be supported in unlicensed band
Proposal 10: If the indication of unused PUSCH occasion(s) contains 1 bit
* Option 1: the bit indicates that the next PUSCH occasion is unused
* Option 2: the bit indicates that PUSCH occasions starting from the next resource occasion are unused
Proposal 11: If the indication of unused PUSCH occasion(s) contains multiple bits, the indication can be based on
* Option 1: bitmap, each bit for one PUSCH occasion
* Option 2: codepoint indicating the start and the number of consecutive unused PUSCH occasions in the form of SLIV
* Option 3: codepoint indicating the first unused PUSCH occasion
* Option 4: index for the entry of a table indicating unused PUSCH occasions (similar to TDRA table)
* Note: the PUSCH occasion can be one of multiple overlapping CG PUSCH occasions

	CATT
	Proposal 7: The detailed information related to the utilization of the transmission occasions in the UCI would be prioritized.
Proposal 8: The following potential indication carried in UCI could be discussed as the baseline for further down selection:
• Option 1: The bitmap indication to indicate the utilization of each transmission occasion or each transmission occasion group;
• Option 2: The used/un-used indication to indicate whether the following transmission occasions or transmission occasion groups in the CG period are used or unused;
• Option 3: The transmission occasion skipping indication to indicate skipping a number of following transmission occasions or transmission occasion groups in the CG period.

	vivo
	Proposal 5: For dynamic indication of unused CG PUSCH occasion(s) based on UCI by the UE, RAN1 discusses whether/how to sort/index configured CG PUSCH occasions.
Proposal 6: For dynamic indication of unused CG PUSCH occasion(s) based on UCI by the UE, RAN1 discusses how to indicate used and/or unused CG PUSCH occasion(s), and the following options can be considered:
* Option 1: The UE indicates the number/duration of used consecutive CG PUSCH occasion(s), and/or the number/duration of unused consecutive CG PUSCH occasion(s);
* Option 2: The UE indicates a CG PUSCH occasion is unused or not by a corresponding bit in a bitmap.

	ZTE/Sanechips
	Proposal 6: Discuss the content of the UCI with following alternatives:
· the number of unused CG PUSCH transmission occasions
· the starting point of unused CG PUSCH transmission occasions
· the starting point and the number of unused CG PUSCH transmission occasions.


	Spreadtrum Comm.
	Proposal 8. A new fields in CG-UCI is needed to indicate the unused PUSCH occasions.
· the field can be a bitmap, the bit size is equal to the number of CG PUSCH transmission occasions in a period
· the field can indicate the starting position and the number of unused CG PUSCH


	Lenovo
	Proposal 1: A CG-UCI can indicate the unused CG for occasions within a time duration, wherein:
· the length of time duration can be
o determined by the UE e.g., the time duration is a single period of a CG configuration, or multiple periods of a CG configuration
o indicated e.g., by RRC signalling
· the start of the time duration can be
o the N-th symbol/CG occasion after CG-UCI, N>0.
Proposal 2: A CG-UCI can indicate the unused CG for occasions within a time duration, and the number of bits for indication could be:
· A number of bits (e.g., 1 or 2 bits) indicated by gNB or predefined in the specifications
· determined by the number of CG occasions within the time duration
· determined by the number of remaining CG occasions after the CG-UCI within the time duration
Proposal 3: A CG-UCI can indicate unused CG occasions within a time duration.
· Based on (a) the number of bits in the field indicating unused CG occasions, and (b) the number of CG occasions within the time duration; the UE can group CG occasions and CG-UCI can indicate unused groups of CG occasions
Proposal 6: Decide (after decision of single CG configuration vs. multiple CG configurations in proposal 5) whether a SLIV-like indication of unused occasions needed or only the number/duration of unused occasions is sufficient to be indicated.


	LG
	Proposal 8: URI can be constructed as bitmap, where each bit corresponds to each CG PUSCH.

	NTt DOCOMO
	Proposal 5: UE can report indication of unused CG occasions by UCI only for the case of multiple CG PUSCH occasions in one CG period, i.e. UE reports indication of unused CG occasions among the multiple CG occasions in one CG period by UCI.
Proposal 8: The CG-UCI field(s) indicate(s) a bitmap indicating whether each of the N consecutive CG PUSCH occasions in the same CG period would be used or not.
Proposal 9: Presence of the CG-UCI indication may be defined by specification, or configured by RRC.

	Google Inc.
	Proposal 8: Introduce a new bit-field in the CG-UCI to allow the UE to signal to the gNB which CG-PUSCH occasions it will not be using.
Proposal 9: To improve system efficiency by cancelling unused CG-PUSCH occasions:
* Option 1: Use a bitmap in the signalled UCI on the first CG-PUSCH occasion in the CG period to indicate which CG-PUSCH occasions are to be used and which ones are to be cancelled
* Option 2: Send a single indication on the last CG-PUSCH occasion to be used in the CG period which would cancel all remaining CG-PUSCH occasions.

	OPPO
	Proposal 4: When M (>1) CG PUSCH occasions are configured in a traffic period, UCI used to indicate unused CG PUSCH occasion(s) within the M CG PUSCH occasions is transmitted in the slot(s) containing the first K of M CG PUSCH occasion(s), where K=M.
Proposal 8: The unused CG PUSCH occasion(s) in one CG-UCI is indicated by bitmap.

	MTK
	Proposal 6: UCI contains at least one bit field, which indicates the number of additional PUSCH transmission occasions required by the UE, other than the current PUSCH transmission. 


	Samsung
	Proposal 3: XR-UCI indicates the total number of CG-PUSCH TOs with CG-PUSCH transmissions of the CG-PUSCH configuration with more than one CG-PUSCH TOs in a transmission period.
Observation 2: XR-UCI to indicate a number of a last used CG-PUSCH transmission occasion can be limited to 3-4 bits and corresponding overhead is negligible.

	Apple
	Proposal 2: UCI signaling supports the indication of the starting occasion and the number of occupied occasion(s).

	Nokia
	Proposal 5: FFS: benefits and drawbacks of bit-map based indication vs. explicitly indicating the number of CG PUSCH resources not to be used.

	Sony
	Proposal 2: Support UCI to indicate the usage of the current and subsequent supplementary occasions within a period of a single CG configuration.

	Panasonic
	Proposal 3: The unused CG indication size should be adjusted according to the PUSCH transmission occasion.

	DENSO Corp.
	Proposal 3:	RAN1 to study the following options for how UCI indicates the unused occasion(s).
- Option.1: Introduce a bitmap indicating whether each PUSCH occasion is unused.
- Option.2: Indicate the number of PUSCH occasions that the UE will use
- Option.3: Multiplexed on the last used occasion within one CG period to indicate that the remaining PUSCH occasions are unused.

	FGI
	Proposal 5: The indication includes a value indicating the number of the last CG PUSCH occasions that are unused.



From Moderator point of view, it is important to discuss the above aspects.
3.2.1	Initial Discussions
Moderator’s suggestions for initial discussion:
The following proposal is intended to establish a framework for the UCI content design.
Consider the following proposals.
	Proposal 2-2-1:
For dynamic indication of unused CG PUSCH occasion(s) based on a UCI, the following options are considered for the information provided 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) within a time window. 
· Applicable numbers are obtained from configuration.
· The time windows are pre-defined or RRC configured.
· Option 1-2: The UCI provides a time window that includes the consecutive TO(s).
· Applicable time windows are pre-defined or provided by RRC.

· Option 2: The UCI determines the CG PUSCH TO(s) that are indicated as “unused”  (consecutive/non-consecutive TO(s))
· Option 2-1: The UCI provides a bitmap where a bit corresponds to a TO within a time window.
· The time windows are pre-defined or RRC configured.
· Option 2-2: The UCI provides a bitmap where a bit corresponds to TOs within a time window.
· The time windows are pre-defined or RRC configured.




Question: Please provide your view in the table below regarding the following questions:
· Q1: Please review the proposal above Proposal 2-2-1 if it captures the considered baselines properly. Please note the detailed discussions will be handled later.

· Q2: Please indicate your view on any of the listed options (with corresponding sub-options) in Proposal 2-2-1.  Please consider the discussion related to P2-1-1, as well.

· Q3: Discuss any clarification/correction/comment/question on Moderator’s summary and suggestions or any other aspect helping the discussion and needed decisions.


Note: Please ensure the information in companies’ contributions are considered for discussions.
	Company
	Comment

	Apple
	We want to clarify we support the signaling of “USED” consecutive TOs. The reason is we want to support the case of “USED” TOs may not start from the first TO of a CG period.

	Huawei/HiSilicon
	We suggest the following Option 1-3, which is very simple and straightforward, i.e., UCI simply indicates that the last N CG PUSCH occasions within a period are unused.
There is no need to introduce additional RRC configuration or pre-defined rules.

We assume Option 2 is not suitable for XR, non-consecutive unused occasions are not justified.

==
· 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) within a time window. 
· Applicable numbers are obtained from configuration.
· The time windows are pre-defined or RRC configured.
· Option 1-2: The UCI provides a time window that includes the consecutive TO(s).
· Applicable time windows are pre-defined or provided by RRC.
· Option 1-3: The UCI provides the number of consecutive TO(s) within a CG period. 
· Actual number are indicated by UCI.


	Samsung
	Q1: To our understanding, Proposal 2-2-1 captures proposed baselines.
Q2: We support Option 1-3 as introduced by Huawei. We do not identify a reason or benefit for the other options.

	Panasonic
	Q2: We support Option 2.

	xiaomi
	Option 2 is preferred. Option 1 will cause some unused TOs cannot be indicated as "unused", which is damaged to XR capacity. For example, here is TO0,TO1,TO2,TO3 in a CG period. CG-UCI carrying dynamic indication is transmitted in TO0. TO2 is occupied by the XR UL transmission. TO1 and TO3 cannot be used by UE. However, since option1 indicate the consecutive CG PUSCH TO(s), only one of TO1 and TO3 can be indicated.

	vivo
	We think it needs to be clarified for the definition of consecutive/ non-consecutive CG PUSCH TO(s) at first. How to understand the consecutive CG PUSCHs TO, is it in time domain or according to the indexing? Do the CG PUSCH TOs to be indicated are belonging to one CG configuration or multiple CG configurations? Do the CG PUSCH TOs to be indications can belong to one CG period or multiple CG periods?

	ZTE, Sanechips
	Q1: 
The meaning of consecutive CG PUSCH TO(s) should be clarified based on the discussion in section 2.2, for example, are the consecutive CG PUSCH TOs in consecutive slots ?  
Besides, the ‘time window’ should also be clarified, in my understanding, a time window can be a CG period, then that is consistent with the configuration of CG PUSCH occasions in a period.
Q2: 
We are open to both alternatives. From the perspective of signaling overhead, the option 1 is preferred. For instance, up to 3 bits is needed for option 1 if maximum number of PUSCH occasion is 8, whereas 8 bits may be needed if bitmap is adopted in this case. In additional, although Option 2-2 can reduce overhead somehow, addition complexity would be introduced.
On the other hand, from the perspective of flexibility, bitmap perform better than the number of unused TO(s).

	Lenovo
	a. Would be good to discuss the use-case for indication of non-consecutive unused TOs.
b. For time window, a RRC defined duration seems quite general and sufficient, however decision may depend on 2-1-1.
c.  Once 2-1-1 is decided, would be good to decide 
a. Maximum # of TOs within the time window
b. Maximum # of bits used to indicate unused TOs

	DOCOMO
	Q1: OK with currently listed possible baselines.
d. Q2: We prefer option 2 for better flexibility.

	DENSO
	Option 1 is slightly preferred. Option 2 has more flexibility, but we think that indication of unused consecutive CG PUSCH TO(s) is sufficient.

	Nokia, NSB
	Ok with proposal.

	LG
	Fine with the proposal. We support Option 2-1. 

	SONY
	The proposal 2-2-1 summarized the companies proposal. We can support both options at this stage.

	NEC
	We have similar view as Apple, indication of “USED” TOs should also be included.

	Spreadtrum
	We suggest that the possible positions and the definition of consecutive/non-consecutive TO(s) should be discussed at first. In addition, we have a confusion whether “time window” means a CG period. 
What’s more, Option 2 is preferred.

	Qualcomm
	It is fine to discuss the pros and cons of the options which have different levels of flexibilities and signaling overhead. 
Regarding the time window, it should be sufficient to assume the granularity of the window is a CG period, i.e., the time window contains one or multiple CG periods. Option 1 and option 2 correspond to the codepoint and bitmap based indication. We think both can be supported by RRC configuration. 

	Intel
	We support Option 1 – 3 proposed by HW

	OPPO
	Q2: Support Option 2-1, because it can flexibly indicate non-continuous CG PUSCH occasion is unused caused by late packet arrival, small data packet size and intra-UE collision handling.

	InterDigital
	Ok with the proposal. We prefer Option 1

	Google
	Can we add an option to reflect the first bullet point of Approach 2 without the need for time window, i.e, Bitmap is used for determination of unused TOs: A bit corresponds to a TO (in a period). Alternatively, Option 2-1 could be amended as follow: 
· Option 2-1: The UCI provides a bitmap where a bit corresponds to a TO in the CG period within a time window.
· The time windows are pre-defined or RRC configured.



	CMCC
	We are open to these options now.

	Moderator
	Summary of views:
· Option 1: HW, Samsung, Intel (time window= period), DENSO (preferred), E///, IDC
· Option 2: Panasonic, xiaomi, DCM, DENSO, LG, OPPO (2-1),

@HW/HiSI: Option 1-3 is only applicable to multi-PUSCHs. 
@Apple/NEC: Comment to indicate “used”.
@vivo/ZTE/Spreadtrum: Clarification on consecutive/non-consecutive needed: Intention was time domain, not indexing. 
@vivo: Clarification on single CG or multiple CG: That is discussed in section 3.5. @vivo/Spreadtrum/QC: Regarding last question: No, they can belong to different periods. However, some companies prefer to limit the signalling to a period.
@ZTE: proposal will be clarified.
@All: On suggestions to limit the feature to a CG period (and only applicable to multi-CG PUSCHs), since there is no agreement for this limitation, proposals are captured in general form to include one or more CG periods.
Based on the comments, the proposal is updated as the following (need to update the highlighted part):
Proposal 2-2-1 (to be updated):
For dynamic indication of unused CG PUSCH occasion(s) based on a UCI, the following options are considered for the information provided 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) within a time window. 
· Applicable numbers are obtained from configuration.
· The time windows are pre-defined or RRC configured.
· e.g. a CG period, or multiple CG periods)
· FFS details
· Option 1-2: The UCI provides a time window that includes the consecutive TO(s).
· Applicable time windows are pre-defined or provided by RRC
· e.g. a CG period, or multiple CG periods
· FFS details
· Option 2: The UCI determines the CG PUSCH TO(s) that are indicated as “unused”  (consecutive/non-consecutive TO(s))
· Option 2-1: The UCI provides a bitmap where a bit corresponds to a TO within a time window.
· The time windows are pre-defined or RRC configured.
· e.g. a CG period, or multiple CG periods
· FFS details
· Option 2-2: The UCI provides a bitmap where a bit corresponds to TOs within a time window.
· The time windows are pre-defined or RRC configured.
· e.g. a CG period, or multiple CG period
· FFS details




3.2.2	Intermediate Discussions
Based on the initial discussions, the Moderator recommends the following:
Proposal 2-2-1:
For dynamic indication of unused CG PUSCH occasion(s) based on a UCI, the following options are considered for the information provided 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 within a time window. 
· Applicable numbers are obtained from configuration.
· The time windows are pre-defined or RRC configured.
· Examples of a time window is a CG period, or multiple CG periods.
· FFS details
· Option 1-2: The UCI provides a time window that includes the consecutive TO(s) in time.
· Applicable time windows are pre-defined or provided by RRC
· Examples of a time window is a CG period, or multiple CG periods.
· FFS details
· Option 2: The UCI determines the CG PUSCH TO(s) that are indicated as “unused”  (consecutive/non-consecutive TO(s) in time)
· Option 2-1: The UCI provides a bitmap where a bit corresponds to a TO within a time window.
· The time windows are pre-defined or RRC configured.
· Examples of a time window is a CG period, or multiple CG periods.
· FFS details
· Option 2-2: The UCI provides a bitmap where a bit corresponds to TOs within a time window.
· The time windows are pre-defined or RRC configured.
· Examples of a time window is a CG period, or multiple CG periods.
· FFS details

Question: 
Please indicate if there is suggestions for improvement of the proposal above. Please indicate your preference if we could reduce the options.
Please review Moderator feedback for Initial discussions, especially the following:
@All: On suggestions to limit the feature to a CG period (and only applicable to multi-CG PUSCHs), since there is no agreement for this limitation, proposals are captured in general form to include one or more CG periods.

Note: Please ensure the information in companies’ contributions are considered for discussions.
	Company
	Comment

	Nokia, NSB
	Thank you for the proposal. We have a question related to Option 2, what is the difference between the two sub options?
Our preference is Option 2 as it provides better flexibility compared to Option 1. But at this point it is ok to leave two options and compare it among each other.
Please, find few additional edits:
Proposal 2-2-1:
For dynamic indication of unused CG PUSCH occasion(s) based on a UCI, the following options are considered for the information provided the UCI for further down scoping:
· 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 within a time window. 
· Applicable numbers are obtained from configuration.
· The time windows are pre-defined or RRC configured.
· Examples of a time window is a CG period, or multiple CG periods.
· FFS details
· Option 1-2: The UCI provides a time window that includes the consecutive TO(s) in time.
· Applicable time windows are pre-defined or provided by RRC
· Examples of a time window is a CG period, or multiple CG periods.
· FFS details
· Option 2: The UCI determines the CG PUSCH TO(s) that are indicated as “unused”  (consecutive/non-consecutive TO(s) in time)
· Option 2-1: The UCI provides a bitmap where a bit corresponds to a TO within a time window.
· The time windows are pre-defined or RRC configured.
· Examples of a time window is a CG period, or multiple CG periods.
· FFS details
· Option 2-2: The UCI provides a bitmap where a bit corresponds to TOs within a time window.
· The time windows are pre-defined or RRC configured.
· Examples of a time window is a CG period, or multiple CG periods.
· FFS details


	Google
	We want to add two options that we have proposed and don’t seem to be captured in the proposal: 
· Option3-1: the UCI provides a cancellation indication to cancel all remaining CG PUSCH TO(s) in a time window (e.g. CG period)
· Option3-2: the UCI provides a CG PUSCH TO index in a time window and all CG PUSCH TO(s) following the indicated CG PUSCH TO index are cancelled.


	DOCOMO
	We prefer option 2 for better flexibility.

	Nokia, NSB 2
	We also wanted to add “used” in Option 2: 
· Option 2: The UCI determines the CG PUSCH TO(s) that are indicated as “unused/used”  (consecutive/non-consecutive TO(s) in time)

 and add to Option 2-1 and Option 2-2 Examples: other time windows are not precluded

	Panasonic
	We are fine with the proposals. Our preference is Option 2 for a better flexibility.

	Moderator
	@Nokia (1): “for further down scoping” will be added to the proposal. Regarding difference between sub-options of Option 2:
· Option 2-1: For example, if the time window is 2 CG periods and we have 4 TOs per CG period, the bit map would be 8 bits, one bit for each TO.
· Option 2-2: We have 2 CG periods, if a CG period is indicated unused, all TOs would be unused. Then we have two bits, one bit for each period. 
@Google: Option 3-1 and 3-2 are covered by Option 1-1. For both, you have a same time window, but you define the offset and hence duration within time window differently. It seems the offset is defined based on a rule and the duration is derived from the offset and window. These are the details that we can categorize in a later stage.
@Nokia (2): We have two states: “unused”, “not unused” 😊 Whether “not unused”, can be assumed as “used” or not, needs further discussions. That is related to the discussion during online session, since as per legacy, the UE may transmit or not, if e.g. UL skipping is enabled. Hence, I suggest to keep it as it is unless the assumption changes, based on further discussions.

	LG
	We are fine to have both options for now. 

	Qualcomm
	We think both option 1 and option 2 can be supported. For option 1, we assume the UCI also indicates a first unused PUSCH TO for the consecutive TO(s). We slightly prefer option 1-1 and option 2-1.

	vivo
	We are ok to list all the possible options and do potential downselection at later phase.
We have some comments on the options.
1) From our understanding, the definition of time window in different options is different.
· For option 1-1/2-1/2-2, the time window refers to the applicable time window that UCI can indicate, which can be predefined or configured by RRC.
· For option 1-2, the time window indicated by UCI refers to the time duration that includes unused TOs indicated by UCI. The length of time duration is depending on the number of TOs to be indicated as “unused” by UCI
· For all options, the time window is not necessarily limited to granularity of CG period. The length and granularity can be configured by gNB.
So, we suggest to further study how to determine the time window in each option.
2) For the definition of consecutive TO(s) or non-consecutive TO(s), further discussion is needed. E.g., whether the consecutive TO(s) is configured TO or valid TO, since some of the configured TOs may be overlapped with DL symbol. Besides, if multiple CG configurations are adopted, how to determine the consecutive TO(s) from the multiple CG configurations? If option 1-1 is adopted, how to count the TOs within the time window?
3) For option 2-1 and option 2-2, it seems the only difference is a bit in the bitmap can be mapping to one or multiple TOs. So maybe option 2-1 and option 2-2 can be combined.

We suggest the following modification for the proposal.
Proposal 2-2-1:
For dynamic indication of unused CG PUSCH occasion(s) based on a UCI, the following options are considered for the information provided 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 within a time window. 
· Applicable numbers are obtained from configuration.
· FFS how to determine the time window 
· The time windows are pre-defined or RRC configured.
· Examples of a time window is a CG period, or multiple CG periods.
· FFS how to determine the consecutive TO(s) in case of single CG configuration or multiple CG configurations
· FFS details
· Option 1-2: The UCI provides a time window that includes the consecutive TO(s) in time.
· Applicable time windows are pre-defined or provided by RRC
· Examples of a time window is a CG period, or multiple CG periods.
· FFS how to determine the consecutive TO(s) in case of single CG configuration or multiple CG configurations
· FFS details
· Option 2: The UCI determines the CG PUSCH TO(s) that are indicated as “unused”  (consecutive/non-consecutive TO(s) in time)
· Option 2-1: The UCI provides a bitmap where a bit corresponds to a TO within a time window.
· FFS how to determine the time window. 
· The time windows are pre-defined or RRC configured.
· Examples of a time window is a CG period, or multiple CG periods.
· FFS how to determine the consecutive/non-consecutive TO(s) in case of single CG configuration or multiple CG configurations
· FFS details
· Option 2-2: The UCI provides a bitmap where a bit corresponds to TOs within a time window.
· FFS how to determine the time window. 
· The time windows are pre-defined or RRC configured.
· Examples of a time window is a CG period, or multiple CG periods.
· FFS how to determine the consecutive/non-consecutive TO(s) in case of single CG configuration or multiple CG configurations
· FFS details



	ZTE, Sanchips
	Thank you for the proposal. Please check additional revisions and the reasons.
Concern #1: The indication of UCI is not dynamic, UE calculates the number of unused resource based on the traffic size, and reports this information.
Concern #2: for option 1-1, no need to configure ‘applicable numbers’, it can be any value that is smaller than a maximum value, the maximum value can be determined via TDRA for multi-PUSCH CG. 
Concern #3: UE cannot get the accurate resource usage information in multiple CG period, thus UCI cannot indicates the unused resource in this case, note the traffic size in later CG periods is not known from UE side when the UCI is transmitted. 
Moreover, we have concern on the overhead of UCI in this case. A UCI indication for a CG period should be the most essential use case.
Proposal 2-2-1:
For dynamic indication of unused CG PUSCH occasion(s) based on a UCI, the following options are considered for the information provided 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 within a time window. 
· Applicable numbers are obtained from configuration.
· The time windows are pre-defined or RRC configured.
· Examples of a time window is a CG period, or multiple CG periods.
· FFS details
   ……

	MediaTek
	We agree with Nokia’s comment on including “unused/used” wording instead of “unused” for all options.
We also suggest using square brackets around “within a time window” in Options 1-1, 2-1, 2-2. (i.e., [within a time window]).

	Lenovo
	a. A note can be added, such as: “Depending on the number of bits for the field indicating unused TOs in UCI, the TOs might need to be grouped.”
b. In our view, there is no need to use consecutive vs. non-consecutive in time-domain. We can define a time window, and an index for a TO/TO group within the time window. Such a way would unify signaling of unused occasions/TO groups for both single CG configuration and also multiple CG configurations. 
a. For instance, assuming 4 TOs within the time window, and 2 bits for unused TO indication, we can define Group1(all TOs used), Group 2(TO2-TO4), Group3(TO3-TO4), and group4(TO4) to indicate unused TOs. If TO indices are the same for the UE and gNB, the scheme seems working.
c. With the above clarifications, option 1-1 or 1-2 seem ok.

	Intel
	We strongly suggest to limit the indication within a CG period, i.e., replace time window by CG period. We think this was the consideration for recommending this feature along with multiple PUSCHs per CG period and they were agreed as package since together these two features improve capacity/system resource utilization.
Agree with ZTE that under Option 1-1, sub-bullet “Applicable numbers are obtained from configuration”  Can be removed


	xiaomi
	We are fine with both options. Option 2 is our preference because of better flexibility.


	Moderator
	Summary of views:
Option 1: Google
Option 2: Nokia/NSB, DCM, xiaomi

@All: Please see previous comments in this table provided by Moderator.
@vivo: 
· 1) Correct definition of time window for the options. 
· 2) whether TOs are valid or configured can be discussed later, as part of details. This proposal is about baseline (single CG). On multiple CG, first we have to see if it would be supported (see P2-5-2). 
· 3) Please see clarifying examples in feedback to Nokia above.
· The term “in time” was used, since there were comments in initial round that it is not clear consecutive TOs refer to consecutive in index, or in time.
@ZTE: 
· #1) The proposal describes the context referring to WID. Please note that “Dynamic” is used in WID objective. 
· #2) Note that the text states: “Applicable number are obtained from configuration.”, which covers exactly your example. From TDRA configuration , maximum value is determined (e.g., 3) and the applicable numbers would be e.g. 0,1,2,3. Please note that this note does not imply the Applicable numbers are configured. It states that from at least configuration, one can determine the numbers that can be applicable.
· #3) Correct. Moderator understanding is that by this feature, the UE can indicate “unused” when can make the assessment that the CG resource will not be needed. If there is uncertainty, the UE does not have to indicate unused.
@MTK: 
· Please see moderator feedback to Nokia regarding used/unused.
· The reason to use “time window “ is not that for all options we have to define/specify time window. Since any set of TOs would be associated to a time interval, reference to associated time window helps to have a unified framework. Please see examples in feedback to Nokia. 

@Lenovo: Signalling would be different for different options depending on consecutive or non-consecutive TO indication. Selecting of an approach/option, for example as you suggest, will be done at a later stage.
@Intel: In updated proposal, time window is removed from Option 1-1. Please note that different companies have different proposal.

 Based on the comments, the proposal is updated as the following:
Proposal 2-2-1:
For dynamic indication of unused CG PUSCH occasion(s) based on a UCI for a CG configuration, the following options for further down-scoping, are considered for the information provided 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 within a time window. 
· Applicable numbers are obtained determined at least from information obtained configuration.
· The time windows are pre-defined or RRC configured.
· Examples of a time window is a CG period, or multiple CG periods.
· Example of numbers is a number with a maximum value equal to the number of CG PUSCH TOs configured in a CG period 
· FFS details
· Option 1-2: The UCI provides a time window that includes the consecutive TO(s) in time.
· Applicable time windows are determined at least from information obtained from configuration pre-defined or provided by RRC
· Examples of a time window is a CG period, or multiple CG periods.
· FFS details
· Option 2: The UCI determines the CG PUSCH TO(s) that are indicated as “unused”  (consecutive/non-consecutive TO(s) in time)
· Option 2-1: The UCI provides a bitmap where a bit corresponds to a TO within a time window. The bit indicates whether the TO is “unused”.
· The time windows are determined at least from information obtained from configuration pre-defined or RRC configured.
· Examples of a time window is a CG period, or multiple CG periods.
· FFS details
· Option 2-2: The UCI provides a bitmap where a bit corresponds to TOs within a time window. The bit indicates whether all TOs within the time window are “unused”.
· The time windows are determined at least from information obtained from configuration pre-defined or RRC configured.
· Examples of a time window is a CG period, or multiple CG periods.
· FFS details





3.2.3	Final Discussions
Proposal 2-2-1:
For dynamic indication of unused CG PUSCH transmission occasion(s) based on a UCI for a CG configuration, 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 are determined at least from information obtained from configuration.
· Example of numbers is a number with a maximum value equal to the number of CG PUSCH TOs configured in a CG period 
· FFS other details
· Option 1-2: The UCI provides a time duration window that includes the consecutive TO(s) in time domain.
· Applicable time duration can bewindows are determined at least from information obtained from configuration
· Examples of a time durationwindow is a CG period, or multiple CG periods.
· FFS other 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 window duration. The bit indicates whether the TO is “unused”.
· The time windows areduration can be determined at least from information obtained from configuration

· Examples of a time duration window is a CG period, or multiple CG periods.
· FFS other details
· Option 2-2: The UCI provides a bitmap where a bit corresponds to TOs within a time durationwindow. The bit indicates whether all TOs within the time durationwindow are “unused”.
· The time duration can bewindows are determined at least from information obtained from configuration
· Examples of a time durationwindow is a CG period, or multiple CG periods.
· FFS other details
· FFS whether/how  the unused TO(s) can be associated to multiple CG configuration.


Proposal 2-5-2:
· For UE configured with multiple CG configurations, further study whether/how to apply indication of unused CG PUSCH TOs in a UCI to multiple CG configurations.
· If a UCI that is multiplexed in a CG PUSCH, provides information on unused CG PUSCH transmission occasion(s) that are associated to more than one CG configurations, the following is applicable:
· The CG PUSCH multiplexed with the UCI is associated to only one of the CG configurations
· FFS other details

3.3	When the UCI is sent? (UCI transmission occasions)
Moderator’s summary:
In general, companies have considered different options when the UCI that indicates the unused CG PUSCH TOs. Note that it seems companies in the related proposals have assumed that the UCI is transmission with CG PUSCH. 
The considered options are as the following:
· Option 1: The transmitted configured grant PUSCHs, always include the UCI.
· QC, LG, MTK, Samsung, Lenovo (if CG-UCI present)
· Option 2: The transmitted configured grant PUSCHs include the UCI, if they are transmitted in occasions determined by RRC.
· FW, E///, IDC, Samsung
· Option 3: The transmitted configured grant PUSCHs include the UCI, if they are transmitted in fixed occasions determined by rules.
· E///, QC, Spreadtrum, IDC, HW/HiSi, Google (Opt. 1), FGI
· Option 4: The transmitted configured grant PUSCHs include the UCI, if they are transmitted in flexible occasions determined by rules.
· Lenovo, Google (Opt. 2), DENSO
· Option 5: The transmitted configured grant PUSCHs include the UCI, if they are transmitted in occasions determined by MAC CE /DCI.
· FW
These options are different from reliability, complexity, capacity and flexibility point of view. For selecting an option, comparing these factors are beneficial.
Table 7: Summary of Contributions inputs for Section 3.3
	Company
	Contributions inputs

	Futurewei
	Proposal 9: Support that gNB can transmit, to UE, one or more RRC messages (or MAC CEs/DCIs) indicating the candidate positions for UCI transmission.

	Ericsson
	Proposal 15	The UE is expected to provide consistent information when indicating the UTO patterns.
Proposal 20	For a configured grant configuration, the following options can be considered for signalling occurrence of the UTO-UCI:
*	Option 1: The transmitted configured grant PUSCHs, always include UTO-UCI.
*	Option 2: The transmitted configured grant PUSCHs include UTO-UCI, if they are transmitted in pre-determined and fixed occasions.
*	For example, the occasions are the first transmission occasions in every CG period by default or are provided by RRC configuration.
*	Option 3: The transmitted configured grant PUSCHs include UTO-UCI, following a rule that gives certainty at gNB side on the occasions of CG PUSCH with UTO-UCI.
*	For example, a first transmitted configured grant in a specified time interval (e.g., CG period) includes UTO-UCI.
*	Option 4: Any transmitted configured grant PUSCHs may include UTO-UCI.

	Qualcomm
	Proposal 9: Indication of unused PUSCH occasion(s) in the CG period is at least configured to be transmitted at a fixed location at (e.g., within or before) the first PUSCH occasion. The indication can also be transmitted at every used PUSCH occasion.

	vivo
	Proposal 3: For dynamic indication of unused CG PUSCH occasion(s) based on UCI by the UE, RAN1 discusses whether/how to determine subsets from the configured CG PUSCH occasions, where each of the subsets is associated with the dynamic indication in a UCI.
Proposal 4: For dynamic indication of unused CG PUSCH occasion(s) based on UCI by the UE, the dynamic indication can be applicable to the configured CG PUSCH occasions corresponding to one or multiple CG configurations, and locating on one or multiple serving cells.
Proposal 8: For dynamic indication of unused CG PUSCH occasion(s) based on UCI by the UE, the UCI is conveyed by all or a subset of transmitted CG PUSCH occasions.

	ZTE/Sanechips
	Proposal 9: Limited payload size of UCI should be considered in order to improve the link performance, guarantee the reliability and reduce the processing delay of UCI signaling.

	Spreadtrum Comm.
	Proposal 7. Two possible positions of unused CG PUSCH occasion(s) in a period can be further studied.
* the unused CG PUSCH occasion(s) are continuous and located at the front of this CG period
* the unused CG PUSCH occasion(s) are continuous and located at the end of this CG period
Proposal 9. It is necessary to study the position of the indicator information in a period to ensure that the unused CG PUSCH occasion(s) can be rescheduled.

	IDC
	Proposal 3: Discuss the following options on which PUSCH occasion can be used for indicating the unused PUSCHs
- Option 1: First PUSCH occasion (e.g. UE indicates the number of PUSCHs and/or which of the PUSCH occasions are unused)
- Option 2: Nth PUSCH occasion, where N is configurable (e.g. UE indicates the remaining PUSCHs from the Nth occasion onwards are unused)

	HW/HiSi
	Proposal 5: The new UCI is transmitted on the 1st CG PUSCH occasion within a period.

	Lenovo
	Proposal 4: (CG Occasion Grouping) Given 'm' bits for indication of unused CG occasions, the available CG occasions are grouped into:
* Grouping Scheme Alternative A: 'm' non-overlapping groups, and each CG-UCI bit indicates whether the corresponding group is unused; or
*  Grouping Scheme Alternative B: '2^m' overlapping groups, and each code-point of the CG-UCI indicates whether the corresponding group is unused
Proposal 7: Indication of unused CG occasions is only sent in the first available CG occasion of a CG period unless CG-UCI is needed to be transmitted in other CG occasions due to other reasons, in which case, the indications should be consistent with respect to unused CG occasions.

	LG
	Proposal 6: As a baseline, URI is transmitted on every CG occasion where UE sends PUSCH.
Proposal 9: URI transmission is configured per CG configuration.

	Google Inc.
	Proposal 9: To improve system efficiency by cancelling unused CG-PUSCH occasions:
* Option 1: Use a bitmap in the signalled UCI on the first CG-PUSCH occasion in the CG period to indicate which CG-PUSCH occasions are to be used and which ones are to be cncelled
* Option 2: Send a single indication on the last CG-PUSCH occasion to be used in the CG period which would cancel all remaining CG-PUSCH occasions.

	MTK
	Observation 2: Indicating UCI for the unused occasions at every transmission occasion has benefits in cases where large jitter occurs or in some DL-UL patterns in TDD configurations. 
Proposal 4: UCI is multiplexed in PUSCH at every transmission occasion. 

	Samsung
	Proposal 4: All CG-PUSCH transmissions of the CG-PUSCH configuration with more than one CG-PUSCH TOs in a transmission period include XR-UCI.
Proposal 5: XR-UCI can be configured to be included in a CG-PUSCH transmission with pose/control information to indicate whether there is any CG-PUSCH transmission for the CG-PUSCH configuration with more than one CG-PUSCH TOs in the transmission period until a next CG-PUSCH transmission with pose/control information.

	DENSO Corp.
	Proposal 4:	The UCI indication can be applied only within the CG period when the UCI is transmitted.

	FGI
	Proposal 4: Indication of unused CG PUSCH occasion is multiplexed in the first transmitted PUSCH occasion in a period.



3.3.1	Initial Discussions
Moderator’s suggestions for initial discussion:
The following proposal is intended to establish a framework for the UCI transmission occasion.
Consider the following proposal.
	Proposal 2-3-1:
For dynamic indication of unused CG PUSCH occasion(s) based on a UCI, the following options are considered for the transmission occasion of information the UCI:
· Option 1: A transmitted CG PUSCH, always includes the UCI.
· Option 2: A transmitted CG PUSCH includes the UCI, if it is transmitted in an occasion determined by RRC.
· Option 3: A transmitted CG PUSCH includes the UCI, if it is transmitted in a fixed occasion determined by rules.
· Option 4: A transmitted CG PUSCH includes the UCI, if it is transmitted in a flexible occasion determined by rules.
· Option 5: A transmitted CG PUSCH includes the UCI, if it is transmitted in occasions determined by MAC CE /DCI.





Question: Please provide your view in the table below regarding the following questions:
· Q1: Please review the proposal above Proposal 2-3-1 if it captures the considered baselines properly. Please note the detailed discussions will be handled later.

· Q2: Please indicate your view on any of the listed options.

· Q3: Discuss any clarification/correction/comment/question on Moderator’s summary and suggestions or any other aspect helping the discussion and needed decisions.


Note: Please ensure the information in companies’ contributions are considered for discussions.
	Company
	Comment

	Apple
	We support Option 1.

	Huawei/HiSilicon
	Considering the processing/scheduling delay, the UCI should be sent as early as possible to give gNB enough time for re-allocating. At the same time, the reliability of UCI can be high by adjusting the parameter. Therefore, a simple way is that the UCI is on the 1st transmitted CG PUSCH. We suggest to revise Option 3 as below, there is no need to introduce complicated rules. 

==
· Option 3: A transmitted CG PUSCH includes the UCI, if it is transmitted in 1st CG PUSCH a fixed occasion determined by rules within a period.


	Samsung
	Q1: To our understanding, Proposal 2-3-1 captures proposed baselines.
Q2: May focus on options 2-4 (our input was option 2, not option 1). The proposal needs some clarifications – e.g. a “CG PUSCH” is any “CG PUSCH” or only for “multi-PUSCH CG” (also relates to an earlier proposal/conclusion)? Would a PUSCH for retransmission of a TB associated with a “multi-PUSCH CG” include the UCI – is that a “flexible occasion”? The meaning of “fixed occasion” and “flexible occasion” could be clearer.

	Panasonic
	Q3: We think first the unused indication type should be discussed, whether the indication is applicable to the PUSCH occasions for a single CG configuration or multiple CG configurations. Then, the proper alternative can be discussed.

	xiaomi
	UE sending dynamic indications should not be restricted, so we propose adding the following option. 
Option 6: A transmitted CG PUSCH includes the UCI, if it is transmitted in a flexible occasion determined by the UE implementation.

	vivo
	We think either UCI transmitting on all CG occasions, or on partial CG occasions can be considered. Opt-1, with UCI transmitting on all CG occasions is simplest, however, it would increase the overhead. Opt-2~5, meaning UCI is allowed to transmit on partial CG occasions. We think it is also dependent on whether or not a minimum duration should be assumed for gNB processing, e.g. decoding of the UCI, and recycling of unused time-frequency resources. And alternatively it may also have impact on UE behavior on when to transmit the UCI by UE.

	ZTE, Sanechips
	Q1: 
W.r.t consideration on reliability, complexity, capacity and flexibility, we think the reliability of UCI should be ensured, because releasing redundant resource improve the resource usage efficiency significantly. 
Then the point of this topic is that the UCI mechanism would be meaningful if gNB successfully decodes the UCI and schedules the released CG PUSCH resources, which needs sufficient time budget for gNB handling the UCI. 
Q2: 
Basically option 2,3,4,5 have different flexibility of UCI transmission occasion, the flexibility is not necessary given above reasons. Thus option 3 is sufficient for UCI transmission.

	Lenovo
	a. Rules need to be spelled out to decide whether they bring benefits compared to RRC/pre-determined occasions.
b. Also, use-case for determining based on DCI/MAC-CE needs to be discussed.

	DOCOMO
	Q1: OK.
Q2: We think down-selection needs to consider spec impact complexity, and signaling overhead. Option 1 is the simplest solution while with high signaling overhead, which is not efficient. Option 4/5 may lead to complicated design, therefore not preferred. Our preference is option 2 or option 3.

	Nokia, NSB
	We support proposal.

	LG
	We support the proposal in general. 
For option 2,3 and 4, it would be necessary to clarify how to handle skipped PUSCH in MAC/PHY. 

	SONY
	We consider option 1, 3, and 4 are feasible. We can further study the most feasible one.

	NEC
	We are fine to further study the 5 options.

	Spreadtrum
	We support the proposal and Option 3 is preferred.

	Qualcomm
	We think Option 1, 2 and 3 will all work. Option 1 is simple and allows the UE to gradually indicate more unused PUSCH occasions when UE knows better about the amount of UL data to be transmitted in the time window. Option 2 and 3 have less signaling overhead for the UCI but may result in more conversative indication and less gain (i.e., if the UE does not know whether there is data to transmit on later PUSCH occasions, it may indicate the occasions are not unused). Option 4 and 5 seem unnecessarily flexible and complicated. 

	Intel
		We suggest to focus on Options 2 to 4. Do not see why it always needs to be included or need to be indicated by DCI

	OPPO
	Q2: Slightly prefer to option 3 with small modification to allow flexible number of occasion.
We think the UCI should be transmitted as early as possible, i.e. it should be transmitted from the first CG PUSCH occasion. Considering the first occasion may be not transmitted caused by jitter, multiple UCI transmission occasions can be configured to provide more opportunity for UCI transmission, and the number of multiple UCI transmission occasions can be configured by RRC.
To summarize, UCI should be fixedly transmitted in the first N occasions, the default value of N is 1, and other value can be configured by RRC.
Option 4 and 5 can be excluded now due to the benefit from flexible occasion is not clear but complexity is significant.
Option 1 can be considered as one special case of option 3.
Clarification of option 2 is necessary. If any occasion can be configured by RRC, it has similar issue as option 4 and 5. If some limited parameters, e.g. Number of occasion, can be configured by RRC, it can be considered further.


	InterDigital
	Ok with the proposal. We prefer Options 2 - 4

	Google
	We prefer option 3, where the UCI is transmitted on the first CG PUSCH occasion in the CG period. 
However, in RAN2 they are currently discussing enhancement to address UL jitter. If UL jitter is assumed, UE can miss transmission on the initial PUSCH occasions and hence can signal the UCI in its first transmission, hence option 4 can also be considered.

	CMCC
	We agree that the UCI should be transmitted as early as possible to leave enough time for gNB to reschedule the unused CG PUSCH occasions. As commented by Huawei, the UCI can be transmitted in 1st CG PUSCH occasion within a CG period. 
However, if we consider the misalignment issue between the non-integer periodicity of XR traffic (e.g., 16.667ms) with the presence of jitter and the integer periodicity of a UCI transmission period, it’s possible that the UL XR video frame has not been prepared by UE on the UCI transmission occasion. In this case, UE has not yet acquired the actual data size of the XR video frame at the UCI transmission occasion, so the UCI sent by UE could not precisely indicate the unused CG PUSCH occasions. So we propose to introduce the UCI overriding mechanism to allow UE re-sending the UCI to override the inaccurate indication information in the previous UCI. Figure 1 below illustrates an example of the UCI overriding. From our understanding, option 1 is also one realization of the UCI overriding mechanism.
[image: ]
Figure 1. Illustration of UCI overriding mechanism
So we suggest discussing first whether the UCI overriding mechanism will be supported or not. If yes, the details can be further discussed.

	Moderator
	Summary of views:
· Option 1: Apple, Sony, QC
· Option 2: Samsung, DCM, QC, Intel, E///, IDC
· Option 3: HW/HiSi (1st PUSCH/period), ZTE, DCM, Sony, Spreadtrum, QC, OPPO, IDC, Google
· Option 4: No (QC, OPPO, E///), Yes (Intel, IDC)
· Option 5: No (LG, DCM, Lenovo, QC, OPPO, E///)
@Samsung: On single PUSCH/multi-PUSCHs :Companies have different preferences as discussed earlier.
@xiaomi: proposed option 6 falls within Option 4. 
@CMCC: It is better to understand how the baseline feature works. When the procedures is clear, we can discuss overriding. The topic of overriding is general and will be handled as a different proposal.
Moderator comments:
· Suggest removing Option 5.
· Clarify the terms fixed, flexible. Add FFS to cover the case of Option 6 

Based on the comments, the proposal is updated as the following (need to update the highlighted part):
Proposal 2-3-1 (to be updated):
For dynamic indication of unused CG PUSCH occasion(s) based on a UCI, the following options are considered for the transmission occasion of information the UCI:
· Option 1: A transmitted CG PUSCH, always includes the UCI.
· Option 2: A transmitted CG PUSCH includes the UCI, if it is transmitted in an occasion determined by RRC.
· Option 3: A transmitted CG PUSCH includes the UCI, if it is transmitted in a fixed occasion determined by rules.
· FFS details
· Example of Fixed occasion: 1st PUSCH in a CG period
· Option 4: A transmitted CG PUSCH includes the UCI, if it is transmitted in a flexible occasion determined by rules.
· FFS details
· Option 5: A transmitted CG PUSCH includes the UCI, if it is transmitted in occasions determined by MAC CE /DCI.



3.3.2	Intermediate Discussions
Based on the initial discussions, the Moderator recommends the following:
Proposal 2-3-1:
For dynamic indication of unused CG PUSCH occasion(s) based on a UCI, the following options are considered for the transmission occasion of information the UCI:
· Option 1: A transmitted CG PUSCH, always includes the UCI.
· Option 2: A transmitted CG PUSCH includes the UCI, if it is transmitted in an occasion determined by RRC.
· Option 3: A transmitted CG PUSCH includes the UCI, if it is transmitted in a fixed pre-determined occasion.determined by rules.
· FFS details
· Example of Fixed a pre-determined occasion: 1st PUSCH in a CG period or 1st PUSCH in a multiple CG period
· Option 4: A transmitted CG PUSCH includes the UCI, if it is transmitted in a flexible occasion determined satisfying given condition by rules.
· FFS details
· Examples of a condition: A first PUSCH transmission in a CG period, or a first PUSCH transmission within a multiple of CG period.
· Option 5: A transmitted CG PUSCH includes the UCI, if it is transmitted in occasions determined by MAC CE /DCI.

Question: 
Please indicate if there is a suggestion for improvement of the proposal above. Please indicate your preference if we could reduce the options.
Please review Moderator feedback for Initial discussions.
Moderator recommends to down-prioritize Option 4.

Note: Please ensure the information in companies’ contributions are considered for discussions.
	Company
	Comment

	Nokia, NSB
	We support the proposal and ok with moderator’s recommendation to down-prioritize Option 4. Based on the example provided it is similar to Option 3. We also suggest re-formulating Option 1. At this point it is not clear whether the indication will always be available for CG PUSCH or not.
· Option 1: A transmitted CG PUSCH, always includes the UCI if such indication is supported


	Google
	We support the proposal and support keeping Option 4 and we oppose the moderator proposal to down-prioritize option 4. We think sending the UCI on the first PUSCH transmission in a CG period is a valid scenario. 
Option 3 is fine if there is no jitter but if there is UL jitter the UE may miss transmission on the 1st PUSCH in a CG period but transmits the UCI on its first PUSCH transmission in the CG period. 
RAN2 is currently discussing UL jitter and made the following agreement: 
· RAN2 thinks UL jitter may be present for XR (e.g. for tethering use cases).

	DOCOMO
	We are fine with the proposal. 
And we also support moderator’s suggestion to down-prioritize option 4. In our understanding, gNB and UE should have same understanding on which CG PUSCH carrying the UCI. For option 4, if the CG PUSCH carrying the UCI may be flexible due to jitter, we are not sure whether gNB can have same understanding.

	Panasonic
	We are fine with the proposal and agree to down-prioritize Option 4.

	LG
	We are fine to have those options and also fine to de-prioritize Option 4. Since Option 4 requires additional blind decoding at the gNB side.

	Qualcomm
	We support option 1 and option 3. For option 3 example, we assume the “1st PUSCH” corresponds to the 1st transmitted PUSCH in a CG period or multiple CG periods.

	vivo
	We are ok to further study the possible options for UCI transmission. However, except option 1, it is not clear enough yet how UCI is transmitted from current description. So, we suggest to keep the proposal simple and remove the example for details.


	ZTE, Sanchips
	· Need to clarify UL jitter 
UL jitter is not considered or can be ignored since the UL jitter is small for basic XR cases. The UCI transmission can be a baseline feature without taking jitter into account.
· Fine to down-prioritize Option 4

	MediaTek
	We prefer not to down-prioritize any of the options. We would like to discuss these options in more details firstly.
We should include “FFS details” under Option1 and Option2, as well. 
For Option-1, we may not need to include UCI at the last PUSCH occasion at the end of a time window (e.g., as described in Proposal 2-2-1).
We can revise Option-1 as: 
Option 1: A transmitted CG PUSCH, always includes the UCI.
· FFS: details including whether to preclude the last PUSCH occasion in a time window.

	Lenovo
	a. As mentioned before, rules first need to be spelled out so that we can decide.
b. We think option 1 is the simplest that can work with less specification impact.

	Intel
	We think the feature itself can be RRC configurable. In addition to this, we can further discuss whether which occasion includes UCI can be RRC configured or pre-determined. Option 2 seems to imply RRC configures the occasion where it is included. Similarly, Option 3 could have RRC configuration to enable the feature whereas occasion maybe pre-determined. Otherwise, it seems Option 3 implies always including the UCI in the pre-determined occasion. We have the following suggestion. We think absence of configuration implies UE does not include the UCI. It may be clarified in a note for Option 2 and 3.

· Option 2: A transmitted CG PUSCH includes the UCI, if it is transmitted in an occasion determined by RRC.
· Option 3: A transmitted CG PUSCH includes the UCI, if it is transmitted in a fixed pre-determined occasion and whether to include the information is configured by RRC.determined by rules. 
· FFS details
· Example of Fixed a pre-determined occasion: 1st PUSCH in a CG period or 1st PUSCH in a multiple CG period


	xiaomi
	We are fine to further study all options. If most companies are fine to down-prioritize Option 4, then we're OK too. 

	Moderator
	Summary of views:
· Some companies prefer to keep Option 4.
· Comments for more clarifications are addressed below.

@Nokia: From the main bullet it is clear the context for all the options is that when such an indication is supported. 
@QC: No. Option 3, is the 1st configured TO within a period/multiple periods can be used for transmission of UCI. Option 4 covers the case of 1st transmitted TO within a period/multiple periods indicates UCI.
@MTK: The option you mention, if covered by Option 3, where the pre-determined occasions are all TOs except the last one in a period. Please note that this proposal intends to define a high level structures. Companies are encouraged to provide details for their specific solutions following this structure. Thanks for noticing the missing “FFS details” 
@Lenovo: Please note that this a framework. At this stage Moderator does not have enough information on the rules (changed to condition in updated version). Next meeting, companies will clarify the used assumption.
@Intel: For all options, whether to include information depends on RRC configuration, since as you rightly pointed out the feature is enabled by RRC configuration. However, the point here is to determine the occasion that UE may transmit UCI. In other words, this proposal, tries to find a solution for the design question that when UE could transmit UCI when all configurations all available.
Based on the comments, the proposal is updated as the following:
Proposal 2-3-1:
For dynamic indication of unused CG PUSCH occasion(s) based on a UCI for a CG configuration, the following options for further down-scoping, are considered for the transmission occasion of information the UCI :
· Option 1: A transmitted CG PUSCH, always 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 fixed pre-determined transmission occasion.determined by rules.
· FFS details
· Example of Fixed 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 flexible transmission occasion determined satisfying given condition(s) by rules.
· FFS details
· Examples of a condition: A first PUSCH transmission in a CG period, or a first PUSCH transmission within a multiple of CG periods.




3.3.3	Final Discussions
Proposal 2-3-1:
For dynamic indication of unused CG PUSCH occasion(s) based on a UCI for a CG configuration, the following options for further down-scoping, are considered for the transmission occasion of information 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-definedtermined 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 transmission in a CG period, or a first PUSCH transmission within a multiple of CG periods.



3.4	How the UCI is sent? (UCI channel, encoding, mux)
Moderator’s summary:
Physical channel carrying the UCI
CG PUSCH: Most of companies assumed that the CG PUSCH carries the UCI that indicates unused TOs. 
PUCCH: Two companies (LG and ZTE) have considered studying the option of using PUCCH for carrying the UCI. Meanwhile, two other companies (E/// and OPPO) do not support this option due to the complications and larger specification efforts.
Encoding and Multiplexing:
With respect to encoding and multiplexing, majority of the companies state to reuse the CG-UCI encoding and multiplexing framework, which in turn strengthens the motivation of using the CG PUSCH.  
· E///, QC, vivo, Spreadtrum, IDC, DCM, OPPO, MTK, Samsung, Nokia, NEC

The details regarding how the UCI is encoded and multiplexed in a CG PUSCH by reusing the CG-UCI framework, needs to be clarified. However, the first aspect that needs to be discussed is that how the UCI is considered with respect to CG-UCI. If the CG-UCI framework is used, i.e., as part of CG-UCI in form of new fields or replacing existing fields, or a new UCI?
Companies’ views are summarized as the options below:
· FW, E///, QC, vivo, TCL, IDC, HW/HiSi, DCM, OPPO, Nokia, DENSO, Intel

Please note that the details will be clarified at a later stage.
· Option 1: Use the existing CG-UCI. Add new field(s) to CG-UCI to include the UCI for indicating unused CG PUSCH TOs. Note: This option is suitable for operation on unlicensed band.
· Option 2: Use the existing CG-UCI. Replace some filed(s) of CG-UCI to include the UCI for indicating unused CG PUSCH TOs. Note: This option is suitable for operation on licensed band.
· Option 3: Define a new UCI. Append the new UCI to CG-UCI if present. Note: This option is suitable for operation on licensed and unlicensed.  

From Moderator point of view, it is important to discuss the above aspects. Moreover, the related proposals include only CG PUSCH due to the strong support and simplicity.
Table 8: Summary of Contributions inputs for Section 3.4
	Company
	Contributions inputs

	Futurewei
	Proposal 10: UCI indicates unused CG PUSCH occasion(s), HARQ ID(s), NDI(s), and RV(s) for the multiple CG PUSCH transmission occasions if support that UE can decide HARQ processes.
Proposal 12: The UCI used for indicating unused CG PUSCH occasion(s) for CG can be mapped from the first symbol after DMRS symbol in PUSCH including mapping type A and mapping type B.

	Ericsson
	Proposal 16	The physical channel to carry UTO-UCI is PUSCH.
Proposal 17	For a configured grant configuration, the UTO-UCI is carried by a PUSCH configured by the configured grant.
Proposal 18	For a configured grant configuration, UTO-UCI if present has the same priority as the configured grant PUSCHs.
Proposal 19	The existing CG-UCI encoding and multiplexing procedures are reused for encoding and multiplexing of UTO-UCI in a configured grant PUSCH in absence or presence of other UCIs being multiplexed in the PUSCH, by apply the following adjustments:
*	If CG-UCI is not present and/or not multiplexed in PUSCH, UTO-UCI is used instead of CG-UCI in the corresponding procedures for encoding of CG-UCI and/or HARQ-ACK and/or CSI, whichever is present.
*	If CG-UCI is present and is multiplexed in PUSCH, the jointly encoded UTO-UCI and CG-UCI (by appending UTO-UCI to CG-UCI) is used instead of CG-UCI in the corresponding procedures for encoding of CG-UCI and/or HARQ-ACK and/or CSI, whichever present.
*	Beta offset can be configured for UTO-UCI and reused instead of beta-offset for CG-UCI, when applicable.
*	If CG-UCI is not present, the beta offset for UTO-UCI is used in the procedures instead of CG-UCI beta offset, when applicable.
*	If UTO-UCI is jointly encoded with CG-UCI, the same beta offset is used in the procedures instead of CG-UCI beta offset, when applicable.

	Qualcomm
	Observation 7: If indication of unused PUSCH occasion(s) in the CG period is sent in CG-UCI payload
* Option 1: the CG-UCI only contains indication of unused CG PUSCH occasions
o Payload size of CG-UCI is minimized
o Indication of unused PUSCH occasion(s) is not supported in unlicensed band
* Option 2: repurpose existing NR-U CG-UCI fields for the indication of unused CG PUSCH occasions
o Payload size of CG-UCI is not increased in comparison to the NR-U use case
o Indication of unused PUSCH occasion(s) is not supported in unlicensed band
* Option 3: append the indication of unused CG PUSCH occasions after existing NR-U CG-UCI fields
o Payload size of CG-UCI is increased

Proposal 15: Consider adding rules when a UCI (e.g. HARQ-ACK) is supposed to be multiplexed and sent on the CG PUSCH which the UE is requesting to skip, e.g.:
- Alternative 1: Transmit UCI on PUCCH and drop PUSCH
- Alternative 2: Transmit UCI on PUSCH and drop PUCCH
- Alternative 3: Disable CG PUSCH skip capability on the TD resources with overlapping PUCCH and PUSCH and when a UCI is supposed to be sent

	vivo
	Proposal 10: For dynamic indication of unused CG PUSCH occasion(s) based on UCI by the UE, the UCI is treated as CG-UCI, and further details are to be specified.

	ZTE/Sanechips
	Observation 4: The transmission of legacy UCI signaling can be supported by both PUCCH and PUSCH.
Observation 5: Given a specific TDD pattern, the UCI signaling for indication of unused CG PUSCH occasion(s) has opportunities to be conveyed via PUCCH earlier than that via PUSCH.
Proposal 10: The transmission of the dedicated UCI signaling for the indication of unused CG PUSCH occasion(s) can be supported by both PUCCH and PUSCH.

	Spreadtrum Comm.
	Proposal 6. Support dynamically indicate unused CG PUSCH occasion(s) based on CG-UCI by the UE.

	TCL Comm.
	Proposal 5: A new type of UCI can be used to indicate the unused TOs within a CG configuration.

	IDC
	Proposal 4: Discuss the following options on the signaling type to be used for indicating the unused PUSCH occasions in multi-PUSCH CG
- Option 1: CG-UCI (extend from NR-U by introducing a new bit-field)
- Option 2: New type of UCI

	HW/HiSi
	Proposal 3: Support introducing a new UCI including a field to indicate that the last N CG PUSCH occasion(s) within one CG period are unused
* FFS details, e.g., field size, etc.
Proposal 4: The new UCI is multiplexed on CG PUSCH.

	NTT DOCOMO
	Proposal 10: Study whether/how to multiplex the new CG-UCI indication along with CG PUSCH, e.g. whether to reuse the legacy CG-UCI multiplexing rule, or define new rules for multiplexing the CG-UCI.

	LG
	Proposal 5: Support CG UCI or separated PUCCH in order to transmit URI.
* FFS: How to multiplex the URI with other existing UCIs

	OPPO
	Proposal 6: It is not supported to use dedicated PUCCH resource configured for UCI to indicate unused CG PUSCH occasion(s).
Proposal 9: If HPI of CG PUSCH is explicitly indicated by UE, CG-UCI should be used to indicate unused CG PUSCH occasion(s).
* Use the information bits currently belonging to 2-bit RV and 1-bit NDI field; and
* Additional bits can be configured to jointly indicate the unused CG PUSCH occasion(s).
Proposal 10: If HPI of CG PUSCH is not explicitly indicated by UE, a new UCI can be introduced to only indicate unused CG PUSCH occasion(s).
* The current PHY procedures of CG-UCI should be reused upon the new UCI.

	Nokia
	Proposal 3: Specify dynamic indication of unused CG PUSCH occasion(s) based on a new UCI or CG-UCI with flexible fields.
Proposal 4: The current way of multiplexing CG-UCI on CG PUSCH is used as the baseline for multiplexing the new UCI on CG PUSCH if new UCI is introduced.

	MTK
	Proposal 5: UCI that indicates the unused PUSCH occasions shall re-use the existing CG-UCI format.

	Samsung
	Proposal 2: Coding and multiplexing for the XR-UCI are as for CG-UCI.
Proposal 6: XR-UCI is multiplexed only in a PUSCH transmission.

	NEC
	Proposal 2: consider enhancement based on CG-UCI to indicate the unused CG PUSCH occasion(s) in a CG period.

	DENSO Corp.
	Proposal 2:	For the dynamic indication of the unused CG PUSCH occasion(s), it could be preferred to reuse CG-UCI than to introduce a new UCI.

	FGI
	Proposal 3: Multiplexing method of CG-UCI is reused for multiplexing the indication of unused CG PUSCH occasion in a CG PUSCH occasion.

	xiaomi
	Proposal 2: A signaling based on CG-UCI should be supported for dynamic indication of unused CG PUSCH transmission occasion(s).

	Intel
	Proposal 3: Introduce a new UCI to indicate the number of unused PUSCH occasions.
* The new UCI is at least appended to the first CG PUSCH, if the occasion is not skipped.
* Whether to multiplex the new UCI to CG PUSCH should be configurable
* FFS: Multiplexing order of the new UCI among other UCIs in the CG PUSCH



3.4.1	Initial Discussions
Moderator’s suggestions for initial discussion:
The following proposal is intended to establish a framework for the UCI encoding and multiplexing.
Consider the following proposal.
	Proposal 2-4-1:
· The UCI that indicates unused CG PUSCH transmission occasions is carried by CG PUSCH.

Proposal 2-4-2:
· Encoding and multiplexing for “the UCI that indicates the unused CG PUSCH transmission occasions” in a CG PUSCH is as for CG-UCI.

Proposal 2-4-3:
· Consider the following alternatives for “the UCI that indicates the unused CG PUSCH transmission occasions”:
· Alt. 1: “The UCI that indicates the unused CG PUSCH transmission occasions” is defined as a new UCI. 
· Alt. 2: CG-UCI includes “The UCI that indicates the unused CG PUSCH transmission occasions” is added as new field(s) to the CG-UCI.
· Alt. 3: “The UCI that indicates the unused CG PUSCH transmission occasions” replaces/re-purposes some field(s) of the CG-UCI.




Question: Please provide your view in the table below regarding the following questions:
· Q1: Please review the proposals above if it captures the considered baselines properly. Please note the detailed discussions will be handled later.

· Q2: Please indicate your view on any of the listed options.

· Q3: Discuss any clarification/correction/comment/question on Moderator’s summary and suggestions or any other aspect helping the discussion and needed decisions.


Note: Please ensure the information in companies’ contributions are considered for discussions.
	Company
	Comment

	Huawei/HiSilicon
	We are OK with Proposal 2-4-1.
For Proposal 2-4-2, at this stage, probably RAN1 cannot be sure whether we can reuse CG-UCI without any change. So the following red changes seem more accurate.
==
Proposal 2-4-2:
· Encoding and multiplexing for “the UCI that indicates the unused CG PUSCH transmission occasions” in a CG PUSCH is as for takes CG-UCI as baseline, FFS if any changes needed.

For Proposal 2-4-3, we prefer Alt 1. The function of the new UCI is not same as CG-UCI, design a new UCI is better.

	Samsung
	Q1: To our understanding, the proposals capture proposed baselines.
Q2: OK with the proposals. TBD between Alt. 1 and Alt. 2 for proposal 2-4-3 as it is not clear whether the issue is only the naming of the UCI (but that may be the case after conclusion on proposals 2-4-1 and 2-4-2).

	xiaomi
	We support Proposal 2-4-1 and Proposal 2-4-2 with the update by Huawei.
Regrading Proposal 2-4-3, we prefer Alt. 2 and Alt. 3.

	vivo
	We support proposal 2-4-1 and proposal 2-4-2.
As for PUCCH for the UCI transmission, we think there could be large specification impact e.g., on how to determine the PUCCH resource, how to handle the new UCI on the PUCCH in case of overlapping with other UCIs (A/N, SR, CSI…).
On proposal 2-4-3, in principle we think the UCI can be treated as CG-UCI. Further details can be discussed later.

	ZTE, Sanechips
	Proposal 2-4-1:
If the UCI is a new UCI, it should be studied either convey via PUCCH or PUSCH as for other UCI type, in this way, current spec, e.g., encoding and multiplexing for PUCCH can be reused as well. 
More importantly, in case of CG PUSCH skipping where the UCI is supposed to transmitted, the UCI can be transmitted at next PUCCH resource
Proposal 2-4-3: 
We disagree with alt 2 and alt 3, since the bit fields in legacy CG-UCI is useless for configured grant based UL transmission, companies only borrow the mechanism of transmitting UCI via PUSCH as for CG-UCI.
Alt 1 can be considered, i.e., the new bit field can replace all bits fields in legacy CG-UCI.

	Lenovo
	2-4-1: ok
2-4-2: ok
2-4-3: would be good to decide on maximum # of bits for unused TO indication first.

	DOCOMO
	Q1: OK
Q2: We support Proposal 2-4-1 and Proposal 2-4-2. For Proposal 2-4-3, we think it may be dependent on whether in licensed band or in unlicensed band. For licensed band, it should be a new CG-UCI. For unlicensed band, new fields can be added.

	DENSO
	We support proposal 2-4-1 and proposal 2-4-2.

	Nokia, NSB
	We support proposals.

	LG
	We support proposal 2-4-1 and 2-4-2. For 2-4-3, it is necessary to discuss whether to support simultaneous configuration between “the UCI” and existing CG-UCI. In other word, whether to support the UCI in NR-U. 

	SONY
	The above 3 proposals are quite reasonable and acceptable. At least it can be considered for further discussion.

	NEC
	We support proposal 2-4-1 and 2-4-2.

	[bookmark: _Toc127479412]Spreadtrum
	We support proposal 2-4-1 and 2-4-2. For proposal 2-4-3, we prefer Alt. 2, new field(s) should be added to the CG-UCI.

	Qualcomm
	We support Proposal 2-4-1 and Proposal 2-4-2
For Proposal 2-4-3, it is better to first discuss whether the NR-U usage of CG-UCI and indication of unused CG PUSCH occasion(s) are supported simultaneously. 

	Intel
	Proposal 2-4-1:   ok
Proposal 2-4-2:    ok
Proposal 2-4-3: Alt-1


	OPPO
	Q2: Support both Proposal 2-4-1 and Proposal 2-4-2.
Whether the UCI is defined as a new UCI or CG-UCI depends on the solution of determination of HARQ process index of multiple CG PUSCHs. We support reuse CG-UCI to indicate HARQ process index. So we think both Alt.2 and Alt.3 in proposal 2-4-3 can be further studied to indicate the unused CG PUSCH occasion.

	InterDigital
	Ok with the proposals.

	Google
	We support Proposal 2-4-1 and Proposal 2-4-2.
Regarding, Proposal 2-4-3 we are in favour of Alt-1 but also open to study/discuss Alt. 3 


	CMCC
	We support both Proposal 2-4-1 and Proposal 2-4-2.
For Proposal 2-4-3, we prefer Alt 1.

	Moderator
	Summary of views:
Proposal 2-4-1:
· OK: HW/HiSi vivo, xiaomi, Lenovo, DCM, Nokia/NSB, LG, Sony, NEC, Spreadtrum, QC, Intel, OPPO, IDC, Google, CMCC
· Not OK: ZTE
Proposal 2-4-2:
· HW/HiSi, ,vivo, xiaomi, Lenovo, DCM, Nokia/NSB, LG, Sony, NEC, Spreadtrum, QC, Intel, OPPO, IDC, Google, CMCC
Proposal 2-4-3:
· Alt. 1: HW/HiSi, E///, Samsung, ZTE, Intel, Google, CMCC
· Alt. 2: Samsung, E///, vivo, xiaomi, Spreadtrum, OPPO
· Alt. 3: Vivo, xiaomi, OPPO

@Samsing: With agreeing on 2-4.1 and 2-4-2, clarifying which Alt, helps how to perform encoding. Without agreeing on 2-4-2, other/new encoding and multiplexing procedures would be needed,
@LG/QC: Simultaneous transmission with legacy CG-UCI can be discussed later. However, Alt- 1 and Alt. 2 support that,





3.4.2	Intermediate Discussions
Based on the initial discussions, the Moderator recommends the following:
Comment: For P2-4-1 and 2-4-2, Moderator recommends following majority of views, if acceptable to ZTE.
Proposal 2-4-1:
· The UCI that indicates unused CG PUSCH transmission occasions is carried by CG PUSCH.

Proposal 2-4-2:
· Encoding and multiplexing for “the UCI that indicates the unused CG PUSCH transmission occasions” in a CG PUSCH is as for applies encoding and multiplexing procedures for CG-UCI as baseline.
· FFS on details

Comment: For P2-4-3, Moderator recommends prioritizing Alt.1 and Alt. 2 as the proponents of Alt. 3, also consider Alt.1 or Alt. 2 (if acceptable to xiaomi, OPPO) 
Proposal 2-4-3:
· Consider the following alternatives for “the UCI that indicates the unused CG PUSCH transmission occasions”:
· Alt. 1: “The UCI that indicates the unused CG PUSCH transmission occasions” is defined as a new UCI. 
· FFS on details
· Alt. 2: CG-UCI includes “The UCI that indicates the unused CG PUSCH transmission occasions” is added as new field(s) to the CG-UCI.
· FFS on details
· [Alt. 3: “The UCI that indicates the unused CG PUSCH transmission occasions” replaces/re-purposes some field(s) of the CG-UCI.
· FFS on details]



Question: 
Please indicate if there is a suggestion for improvement of the proposal above. 
Please review Moderator feedback for Initial discussions.
Moderator recommends to down-prioritize Alt. 3 in P2-4-3.

Note: Please ensure the information in companies’ contributions are considered for discussions.
	Company
	Comment

	Nokia, NSB
	We support the proposals 2-4-1, 2-4-2. For the proposal 2-4-3 we suggest having all three Alts at the moment. There are benefits from using Alt3 as it requires less editorial changes to specs if we consider the same CG-UCI but with different fields depending on the band (licensed/unlicensed).

	Google
	We support the proposals 2-4-1, 2-4-2. For proposal 2-4-3, we are fine with the moderator recommendation to down-prioritize Alt.3. 

	DOCOMO
	We support Proposal 2-4-1 and 2-4-2.
For Proposal 2-4-3, moderator recommendation to down-prioritize Alt.3 is fine for us.

	Panasonic
	We support Proposals 2-4-1 and 2-4-2 and agree to down- prioritize Alt.3.

	LG
	We support the proposal 2-4-1 and 2-4-2. For proposal 2-4-3, we prefer to discuss whether to support the UCI for NR-U. Since Alt. 1 and Alt. 2 would have no difference in terms of specification if it is not supported for NR-U. 

	Qualcomm
	We support Proposal 2-4-1, 2-4-2 and 2-4-3. We also support to down-prioritize Alt. 3 in Proposal 2-4-3.

	vivo
	Ok for proposal 2-4-1, 2-4-2 and 2-4-3.

	ZTE, Sanchips
	For Proposal 2-4-1, I respect the majority of views. And the following FFS is worthy consideration.
· The UCI that indicates unused CG PUSCH transmission occasions is carried by CG PUSCH.
· FFS handling the case of UCI transmission when CG PUSCH carrying UCI is skipped or invalid.

For Proposal 2-4-3: Need to clarify whether support the UCI transmission in case of unlicensed band (related to alt 2, alt 3)

	MediaTek
	We are fine with Proposal 2-4-1, 2-4-2, and 2-4-3. 

	Lenovo
	Fine to focus on Alt1 and Alt2.

	Intel
	Fine to limit to Alt-1 and Alt-2

	xiaomi
	We support Proposal 2-4-1 and Proposal 2-4-2.
Fine with Proposal 2-4-3.

	Moderator
	Summary of views:
· Some companies prefer to keep Alt. 3.
· Comments for more clarifications are addressed below.

@LG: An example for difference between Alt. 1 and Alt. 2 regarding specification even with a same UCI, is that for Alt. 2, the existing table in 38.212 needs to be modified, while for Alt. 1, that table is not used, and a new table or a definition would be used instead.
@ZTE: Thanks for flexibility! Regarding the proposed FFS, Moderator’s understanding is that the UCI is transmitted when there is a PUSCH transmission. If there is no PUSCH, no UCI as well. 
Based on the comments, the proposal is updated as the following:
Proposal 2-4-1:
· The UCI that indicates unused CG PUSCH transmission occasions is carried by CG PUSCH.

Proposal 2-4-2:
· Encoding and multiplexing for “the UCI that indicates the unused CG PUSCH transmission occasions” in a CG PUSCH applies encoding and multiplexing procedures for CG-UCI as baseline.
· FFS on details

Proposal 2-4-3:
· Consider the following alternatives for “the UCI that indicates the unused CG PUSCH transmission occasions”:
· Alt. 1: “The UCI that indicates the unused CG PUSCH transmission occasions” is defined as a new UCI. 
· FFS on details
· Alt. 2: CG-UCI includes “The UCI that indicates the unused CG PUSCH transmission occasions” is added as new field(s) to the CG-UCI.
· FFS on details, including licensed/unlicensed band operation
· Alt. 3: “The UCI that indicates the unused CG PUSCH transmission occasions” replaces/re-purposes some field(s) of the CG-UCI.
· FFS on details, including licensed/unlicensed band operation







3.5	Other topics
Moderator’s summary:
With respect to the feature supporting indication of unused PUSCHs by UCI, companies have raised other aspects for discussions and decision. Few of them are listed below:
· Topic 1) Timeline requirements for indication of unused CG PUSCH
· Many companies discussed the need to introduce a timeline requirement such that the indication would benefit the gNB for resource management. 
· Topic 2) Interaction with CG PUSCH skipping 
· Some companies raise the issue that how this feature interacts with uplink skipping where the UE skips transmission on CG PUSCH resources if no data is available.
· Topic 3) Applicability to multiple CG configurations
· As baseline, it is reasonable to consider that the indication of unused resources is confined to a single CG configuration. However, some companies see the benefit to establish a common UCI involving any CG PUSCH configuration or a group of them in a cell. 
· Topic 4) Applicability to single TB transmission across multiple CG PUSCHs
· As baseline, it is reasonable to consider that different TBs would be transmitted per CG. However, companies have discussed the case when the feature is enabled for CG with single TB across multiple CG PUSCHs.
· Topic 5) MAC layer involvements and RAN2 impact
· One company discussed the MAC layer involvement for the design of this feature. The discussion is useful for information and understanding the common view.  The related proposal should be discussed at RAN plenary.
· Other topics

Table 9: Summary of Contributions inputs for Section 3.5
	Company
	Contributions inputs

	Futurewei
	Observation 4: To guarantee the indicated unused CG PUSCH occasion(s) to be really recycled to other UEs, time offset between UCI and the indicated unused CG PUSCH occasion(s) should be equal to or great than the PUSCH preparing time for at least one of the other UEs.
Proposal 13: Indicating unused CG PUSCH occasion(s) to gNB can be determined based on a time offset threshold, indicated by gNB, between UCI and the unused CG PUSCH occasion(s).

	Ericsson
	Observation 6	The term "UTO" refers to "unused transmission occasion(s)" and is used only for convenience in the discussion.
Observation 7	The term "UTO-UCI" refers to "unused transmission occasion(s) indicated by uplink control information (UCI)" and is used only for convenience in the discussion.
Observation 8	In the current specifications, there are procedures with involvement of configured grant that the corresponding behaviors are specified based on the assumption that the UE may use the configured grant for transmission.
Observation 9	The feature involves both MAC and PHY layers.
Observation 10	It is MAC that delivers a TB to PHY for transmission. If a CG PUSCH is unused, then MAC shall not build MAC PDU nor deliver TB to PHY for such CG PUSCH transmission occasion.
Observation 11	The decision for the unused configured grant PUSCHs and the corresponding UTO pattern is performed at MAC layer.
Observation 12	The decision for the unused configured grant PUSCHs and the corresponding UTO pattern should be based on certain requirements to ensure usefulness of the feature.
Proposal 21	For a configured grant configuration, Option 2 and Option 3 are prioritized for signaling occurrence of the UTO-UCI.
*	MAC procedures using configured grant
o	Per existing specifications, the MAC procedures generate MAC PDU for a HARQ entity associated to a configured grant.
?	If the configured grant is indicated as unused, it should be distinguished at MAC layer such that the grant is discarded in MAC procedures for data transmission
Proposal 22	Revisit at least the following procedures involving configured grant to determine the impact of the assumption on unused configured grant PUSCH transmission occasion on the corresponding UE behaviors.
*	Timeline constraint due to configured grant PUSCH
*	MAC procedures using configured grant to transmit MAC PDU
Proposal 23	Update XR WID to include WG RAN2 for the design of this feature.

	Qualcomm
	Observation 4: The UE dynamic indication of unused CG PUSCH occasion(s) is beneficial because
* gNB can save power by skipping PUSCH blind detection on the unused PUSCH occasion
* gNB can reallocate the resource of the unused PUSCH occasion to other UEs
Observation 5: For the dynamic indication of the unused CG PUSCH occasion(s) among a set of PUSCH occasions, the CG PUSCH occasions can be overlapping in time. The overlapping PUSCH occasions allow for higher resource efficiency.
Observation 8: If it is uncertain to the gNB whether a CG PUSCH occasion is unused or not, e.g., the UCI indicating unused PUSCH occasion(s) is not received, gNB can always perform PUSCH blind detection over the PUSCH occasion, i.e., to follow existing gNB behaviour.
Proposal 5: For a PUSCH occasion that is not indicated as unused, whether PUSCH can be transmitted on the PUSCH occasion follows existing NR specifications for CG PUSCH collision handling, e.g., with semi-static DL symbol, DG scheduled DL symbol, SFI DL, flexible symbol, or other UL transmission etc.
Proposal 7: For the dynamic indication of unused CG PUSCH occasion(s), RAN1 should consider the case that multiple PUSCH occasions overlap in time at least for the case that these PUSCH occasions are associated with different CG configurations. The UE indicates at most one of the overlapping PUSCH occasions is not unused.
Proposal 8: RAN1 discusses whether dynamic indication of unused CG PUSCH occasion(s) is supported in unlicensed bands.
Proposal 13: Reliability of the UCI indicating unused PUSCH occasion(s) can be improved by
* Option 1: ACK from gNB for the UCI
* Option 2: repetition of the UCI
Proposal 14: Support a single UCI to jointly indicate CG PUSCH occasions belonging to different CG configurations, TRPs, or CCs.
Proposal 12: UE can send updated indication of unused PUSCH occasions among multiple PUSCH occasions. The updated indication can indicate a different set of unused PUSCH occasions than those indicated by an early indication. gNB uses the most recent indication received from the UE. This includes the following two cases.
* Case 1: A PUSCH occasion indicated as unused occasion is later not indicated as unused occasion
* Case 2: A PUSCH occasion not indicated as unused occasion is later indicated as unused occasion


	vivo
	Proposal 2: For dynamic indication of unused CG PUSCH occasion(s) based on UCI by the UE, RAN1 discusses at least the following aspects:
* What information to be indicated by the UCI;
* Where to transmit the UCI;
* How to process/multiplex the UCI.
Proposal 7: RAN1 discusses whether/how the UCI can be used to request additional transmission resources, besides indicating unused CG PUSCH occasion(s).
Proposal 9: For dynamic indication of unused CG PUSCH occasion(s) based on UCI by the UE, RAN1 discusses whether or not a minimum duration should be assumed for gNB processing, e.g. decoding of the UCI, and recycling of unused time-frequency resources.

	ZTE/Sanechips
	Proposal 7: The availability of UCI transmission should be further considered.
Proposal 8: The processing delay between UCI reporting for unused occasion(s) by the UE and re-scheduling of unused occasion(s) by the gNB should be considered in the UCI signaling design.
Proposal 11: The potential collision between UCI with other DL resources or uplink resources should be considered.

	Spreadtrum Comm.
	Observation 1: Due to the PUSCH preparation time (N2) and gNB processing delay, the remaining cancellable PUSCH occasion(s) may be reduced if the CG-UCI is carried in the last PUSCH to be used.
Proposal 10. It need to further discuss how to handle HARQ process ID, RV, and NDI of the unused CG PUSCH occasion(s) at the front of this CG period.

	Lenovo
	Proposal 11: Define a timeline between a DCI (such as UL-CI) cancelling CG occasion(s) and CG-UCI. If the timeline is satisfied, the UE takes cancelled CG occasions into account for determining the unused CG occasions.
Proposal 5: Decide whether a CG-UCI can indicate unused CG occasions of only (a) a single CG configuration or (b) multiple CG configurations.
Proposal 8: Decide if a UE can transmit data of cancelled CG occasions in a previously indicated unused occasion.
Proposal 9: Decide if grouping of CG occasions for indication of unused CG occasions avoids CG occasion(s) cancelled (dynamically or semi-statically) prior to transmission of CG-UCI.
Proposal 10: The UE is expected to indicate all the TOs of the TDW as unused if TO(s) containing DMRS are indicated unused/cancelled.

	NTT DOCOMO
	Proposal 7: Support UE reporting indication of unused CG occasions via CG-UCI in licensed and unlicensed spectrum.
Proposal 11: Study whether/how to support such CG-UCI indication along with CG PUSCH configured with single TB processing over multiple slots.
Proposal 12: CG-PUSCH skipping may need to be considered when designing CG-UCI indication of unused CG occasions

	LG
	Observation: the re-scheduling time (in gNB side) should be guaranteed in between where UE transmit URI and the beginning of unused resources indicated by the URI.
Observation: the range of unused resource that can be indicated by URI might be limited without XR-awareness information.
Proposal 7: the range of unused resource that can be indicated by URI is determined based on where URI is transmitted.
* The first CG PUSCH indicated by URI starts no earlier than X symbol after where URI transmission ends, where X is re-scheduling time required by gNB.
* The last CG PUSCH starts no later than Y symbol after the beginning of the first CG PUSCH, where Y is provided by gNB configuration based on UE capability
* FFS: How to define X and Y
Proposal 11: a PUSCH indicated by URI and other PUSCH overlapped with the PUSCH are assumed to be dropped.
* No MAC PDU is generated for those CG PUSCHs.
Proposal 10: Support to apply URI transmitted via a CG configuration to the other CG configuration.
* A parameter indicating CG configuration to which URI applies can be provided by gNB.

	OPPO
	Proposal 7: The UCI indication of one CG PUSCH occasion being unused is permanent, i.e., there is no way for the same UE to reclaim the occasion to be used at a later time.
Proposal 5: UCI used to indicate unused CG PUSCH occasion(s) can be multiplexed in both CG PUSCH and DG PUSCH that fall into slot of first K CG PUSCH occasions.

	CMCC
	Proposal 3 The UCI for dynamic indication of unused CG PUSCH occasion(s) could be endowed with the capability of self-check to improve its transmission reliability.

	Samsung
	Proposal 7: Extend the collision resolution procedure for SPS PDSCHs to CG-PUSCHs.

	Apple
	Proposal 3: support partial resource/occasion usage in the frequency domain to allow statistical multiplexing of UE traffics minimizing collision.
Proposal 4: support partial resource/occasion usage in the time domain to allow statistical multiplexing of UE traffics minimizing collision.

	NEC
	Proposal 5: consider repetition and retransmission mechanism for the UCI for unused CG occasions indication.

	xiaomi
	Proposal 3: The timeline between the idle indication and the unused CG PUSCH transmission occasion needs to be discussed in RAN1.
Proposal 1: Appropriate indication granularity should be studied for the dynamic indication of unused CG PUSCH transmission occasion(s).




The related proposals as well as other proposals capturing other topics are listed below.
3.5.1	Initial Discussions
Moderator’s suggestions for initial discussion:
For support of the feature enabling indication of unused CG PUSCH, consider at least the following topics:
· Topic 1) Timeline requirements for indication of unused CG PUSCH
· Topic 2) Interaction with CG PUSCH skipping 
· Topic 3) Applicability to multiple CG configurations
· Topic 4) Applicability to single TB transmission across multiple CG PUSCHs
· Topic 5) MAC layer involvements and RAN2 impact

Question: Please provide your view in the table below regarding the following questions:
· Q1: Please indicate your view on any of the listed topics. The inputs help to prioritize the discussions properly.

· Q2: Discuss any clarification/correction/comment/question on Moderator’s summary and suggestions or any other aspect helping the discussion and needed decisions.


Note: Please ensure the information in companies’ contributions are considered for discussions.
	Company
	Comment

	Huawei/HiSilicon
	Not urgent to discuss at this stage, suggest to postpone the discussions.

	Samsung
	There is no need in our opinion to consider any of the above topics (can justify/discuss why during the meeting). 
At least for single-cell operation, but also in general, collision resolution for CG-PUSCHs needs to be addressed for XR as occasions for CG-PUSCH with video packets will always collide at least with occasions for CG-PUSCH with pose/control information in the NR TDD bands. 

	xiaomi
	The ’unused’ TO should be scheduled by the gNB to other UE(s), which means sufficient time needs to be reserved for the gNB to perform uplink scheduling after receiving the dynamic indication sent by the UE, otherwise the indicated unused TO cannot be reused in a timely manner. So the minimum time between the dynamic indication and the indicated unused TO needs to be discussed.

	vivo
	We think Topic 1), 3) and 5) need to be prioritized for discussion.
For topic 1), the time requirement, i.e., whether a minimum duration should be assumed for gNB processing, e.g. decoding of the UCI, and recycling of unused time-frequency resources, should be clarified first. It may affect the UE behavior, e.g., whether UE needs to send the indication of unused CG occasions as much as early, to ensure gNB have sufficient time to reallocate the unused CG occasions.
For topic 3), based on the conclusion 2-1-1 and comment in section 3.1.1, since dynamic indication of unused CG occasions does not imply the application of multiple CG occasions within a period, we think it means that UCI indicating unused CG occasions can be adopted for multiple CG configurations case. Whether a UCI can be used to indicate unused CG PUSCH TOs in single CG configuration or in multiple CG configurations needs to be further discussed.
For topic 5), how to handle the unused CG occasions that are indicated by UCI has impact on the MAC behavior. So we think the related behavior in case of dynamic indication of unused CG occasions needs to be discussed in RAN2.

	ZTE, Sanechips
	For topic 1, the timeline is important, especially for the decision in section 3.3, but whether needs an explicit timeline requirement can be further discussed.
For topic 2, in case of CG PUSCH skipping where the UCI is supposed to transmitted, the UCI can be transmitted at next PUCCH resource.
For topic 3, it should be low priority according to the objectives.
For topic 4, we are fine to discuss it.
For topic 5, details of impact on procedure of CG transmission can be further clarified.

	Lenovo
	Topic 1: good to be discussed: may depend on 2-1-2
Topic 2: can be handled in RAN2?
Topic 3: good to decide early on as it may affect the design
Topic 4: ok to discuss
Topic 5: can be handled in RAN2? 

	DOCOMO
	We suggest to prioritize issues which may impact basic design. For example, whether the indication restricted only for the same CG configuration or multiple CG configuration would have impact on designing the indication fields of the CG-UCI. From our perspective, we don’t prefer complicated design. Therefore, we prefer that the indication is only applied to the same CG configuration

	Nokia, NSB
	We think topics 1 and 5 shall be prioritized. Topic 1 is important to consider as if not properly done, the feature will not be motivated. Topic 5 is important to consider when we have more details on the design.

	LG
	We think topic 1/2/3 should be prioritized. Topic 5 is a kind of up to topic 1/2/3. 
For topic 4, we don’t see the difference from PUSCH repetition 

	Spreadtrum
	We think at least topic 1 should be studied. 
If the UCI is carried in the last PUSCH to be used, the remaining cancellable PUSCH occasion(s) may be reduced due to the PUSCH preparation time and gNB processing delay.

	Qualcomm
	For topic 1, an explicit timeline may not be necessary as if the gNB does not receive the indication early enough it can always do blind detection of PUSCH. The explicit timeline makes the spec and UE implementation complicated.
For topic 2, the UE should skip CG PUSCH occasion if there is no data to transmit per existing spec, but the UE is not mandatorily required to indicate this PUSCH occasion as unused because the UE may not always know there is no data ahead of time when the UCI is transmitted.
For topic 3, we support the joint indication of unused CG PUSCH occasions for multiple CG configurations if the time window contains periods of multiple CG configurations.
Topic 4 can be further studied.
Impact of topic 5 to PHY design can be further studied.

	OPPO
	Q1: To provide information of unused occasion to gNB as much as possible, in a determined UCI transmission occasion (i.e. one CG PUSCH occasion):
· if a DG PUSCH is transmitted, the UCI should be multiplexed in the DG PUSCH;
· if no PUSCH transmission, the UCI is dropped.

	Moderator
	Summary of views:
· Topic 1:
· OK to discuss: E///, vivo, ZTE, Lenovo, Nokia/NSB, LG, Spreadtrum
· No need/not urgent to discuss: Samsung, HW/HiSi, QC
· Topic 2:
· OK to discuss: LG
· No need to discuss: Samsung, HW/HiSi, Lenovo, QC, E/// (RAN2)
· Topic 3:
· OK to discuss: vivo, Lenovo, DCM, LG, QC
· No need/not urgent to discuss: Samsung, HW/HiSi, ZTE, E///
· Topic 4:
· OK to discuss: ZTE, Lenovo, QC
· No need/not urgent to discuss: Samsung, HW/HiSi, LG, E///
· Topic 5:
· OK to discuss: vivo, ZTE, Nokia/NSB, QC, E///
· No need/not urgent to discuss: Samsung, HW/HiSi, Lenovo

These topics were raised during online/offline discussions and it is better to be added to the list.
New Topic 6: Overriding procedures
· QC, Lenovo
New Topic 7: Indication of used resources
· Xiaomi, Apple






3.5.2	Intermediate Discussions
Based on the initial discussions, the Moderator recommends the following:
Consider the updated list:
· Topic 1) Timeline requirements for indication of unused CG PUSCH
· Topic 2) Interaction with CG PUSCH skipping 
· Topic 3) Applicability to multiple CG configurations
· Topic 4) Applicability to single TB transmission across multiple CG PUSCHs
· Topic 5) MAC layer involvements and RAN2 impact
· Topic 6) Override previously indication as “unused” for a CG PUSCH TO
· Topic 7) Explicit indication of “used” CG PUSCH TOs.

Overall status: 
· Topic 2 and Topic 5 are within RAN2 domain. It can be discussed at a later stage.
· Topic 1, 3, 4, 6, 7 have RAN1 impact, with Topic 1 with the largest support.

Proposal 2-5-1:

· Further study whether/how to apply timeline requirements for indication of unused CG PUSCH TOs.

Proposal 2-5-2:
· Further study whether/how to apply indication of unused CG PUSCH TOs to multiple CG configurations.
· Note: the baseline is that the indication of unused CG PUSCH TOs is applicable to single CG configuration and for CG PUSCH TOs associated to that CG configuration.

Proposal 2-5-3:
· Further study whether/how to apply indication of unused CG PUSCH TOs for a CG configuration when a TB is mapped to multiple CG PUSCHs.
· Note: the baseline is that the indication of unused CG PUSCH TOs is applicable to CG configuration that a TB is mapped to single CG PUSCH.

Proposal 2-5-4:
· Further study whether/how to apply indication of “used” CG PUSCH TOs in addition to indication of “unused” CG PUSCH TOs.

Proposal 2-5-4:
· Further study whether/how to override previously indication as “unused” for a CG PUSCH TO


Question: 
Please indicate if there is a suggestion for improvement of the proposal above. 
Please review Moderator feedback for Initial discussions.

Note: Please ensure the information in companies’ contributions are considered for discussions.
	Company
	Comment

	Nokia, NSB
	We support the proposals.

	Google 
	We support the proposals

	DOCOMO
	Fine for us.

	Panasonic
	We support the proposals.

	LG
	We support the proposals.

	Qualcomm
	We support all Proposals 2-5-1, 2-5-2, 2-5-3, 2-5-4 and 2-5-5.

	vivo
	For proposal 2-5-1, we are fine to discuss the possible time requirement, e.g., processing time for gNB for scheduling the unused CG PUSCH TOs after receiving indication of unused CG PUSCH TOs. However, it does not imply timeline requirements needs to be applied for UE or gNB. So we suggest the following modification for proposal 2-5-1.
Proposal 2-5-1:

· Further study whether/how to apply there are timeline requirements for indication of unused CG PUSCH TOs.

For proposal 2-5-2, we think multiple CG configurations case should be supported for dynamic indication of unused CG TOs by UCI. Multiple CG configurations are supported since Rel-16. It is natural that the Rel-18 enhancement should also apply to Rel-16 CG. Hence, we suggest the following update for proposal 2-5-2. Regarding the note, currently there is no clear design of indication of unused CG PUSCH TO by UCI yet. So it is premature to define the baseline for the indication. We suggest to remove the note.

Proposal 2-5-2:
· For UE configured with multiple CG configurations, further study whether/how to apply indication of unused CG PUSCH TOs in a UCI to multiple CG configurations.
· Note: the baseline is that the indication of unused CG PUSCH TOs is applicable to single CG configuration and for CG PUSCH TOs associated to that CG configuration.


	Lenovo
	Regarding topic 7, if UCI is sent in predetermined/RRC determined or just even in multiple occasions, indicating used occasions may not be needed much.

	xiaomi
	We are fine with all proposals.


	Moderator
	Based on the comments, proposals are updated as the following:
Proposal 2-5-1:

· Further study whether/how to apply there are timeline requirements for indication of unused CG PUSCH TOs.

Proposal 2-5-2:
· For UE configured with multiple CG configurations, further study whether/how to apply indication of unused CG PUSCH TOs in a UCI to multiple CG configurations.
· Note: the baseline is that the indication of unused CG PUSCH TOs is applicable to single CG configuration and for CG PUSCH TOs associated to that CG configuration.

Proposal 2-5-3:
· Further study whether/how to apply indication of unused CG PUSCH TOs for a CG configuration when a TB is mapped to multiple CG PUSCHs.
· Note: the baseline is that the indication of unused CG PUSCH TOs is applicable to CG configuration that a TB is mapped to single CG PUSCH.

Proposal 2-5-4:
· Further study whether/how to apply indication of “used” CG PUSCH TOs in addition to indication of “unused” CG PUSCH TOs.

Proposal 2-5-5:
· Further study whether/how to override previously indication as “unused” for a CG PUSCH TO




3.6	Online Discussions

3.6.1 Second online session
Based on the discussion during the intermediate phase, Moderator recommends considering the following proposals for endorsement/decision during the online session.
Proposal 2-4-1:
· The UCI that indicates unused CG PUSCH transmission occasions is carried by CG PUSCH.

Proposal 2-4-2:
· Encoding and multiplexing for “the UCI that indicates the unused CG PUSCH transmission occasions” in a CG PUSCH applies encoding and multiplexing procedures for CG-UCI as baseline.
· FFS on details

Proposal 2-4-3:
· Consider the following alternatives for “the UCI that indicates the unused CG PUSCH transmission occasions”:
· Alt. 1: “The UCI that indicates the unused CG PUSCH transmission occasions” is defined as a new UCI. 
· FFS on details
· Alt. 2: CG-UCI includes “The UCI that indicates the unused CG PUSCH transmission occasions” is added as new field(s) to the CG-UCI.
· FFS on details, including licensed/unlicensed band operation
· Alt. 3: “The UCI that indicates the unused CG PUSCH transmission occasions” replaces/re-purposes some field(s) of the CG-UCI.
· FFS on details, including licensed/unlicensed band operation

Proposal 2-3-1:
For dynamic indication of unused CG PUSCH occasion(s) based on a UCI for a CG configuration, the following options for further down-scoping, are considered for the transmission occasion of information 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-determined transmission occasion.
· FFS details
· Example of Fixed 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 PUSCH transmission in a CG period, or a first PUSCH transmission within a multiple of CG periods.

Proposal 2-2-1:
For dynamic indication of unused CG PUSCH occasion(s) based on a UCI for a CG configuration, the following options for further down-scoping, are considered for the information provided 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. 
· Applicable numbers are determined at least from information obtained configuration.
· Example of numbers is a number with a maximum value equal to the number of CG PUSCH TOs configured in a CG period 
· FFS details
· Option 1-2: The UCI provides a time window that includes the consecutive TO(s) in time.
· Applicable time windows are determined at least from information obtained from configuration
· Examples of a time window is a CG period, or multiple CG periods.
· FFS details
· Option 2: The UCI determines the CG PUSCH TO(s) that are indicated as “unused”  (consecutive/non-consecutive TO(s) in time)
· Option 2-1: The UCI provides a bitmap where a bit corresponds to a TO within a time window. The bit indicates whether the TO is “unused”.
· The time windows are determined at least from information obtained from configuration
· Examples of a time window is a CG period, or multiple CG periods.
· FFS details
· Option 2-2: The UCI provides a bitmap where a bit corresponds to TOs within a time window. The bit indicates whether all TOs within the time window are “unused”.
· The time windows are determined at least from information obtained from configuration
· Examples of a time window is a CG period, or multiple CG periods.
· FFS details

If time allows:
Proposal 2-5-1:

· Further study whether there are timeline requirements for indication of unused CG PUSCH TOs.

Proposal 2-5-2:
· For UE configured with multiple CG configurations, further study whether/how to apply indication of unused CG PUSCH TOs in a UCI to multiple CG configurations.

Proposal 2-5-3:
· Further study whether/how to apply indication of unused CG PUSCH TOs for a CG configuration when a TB is mapped to multiple CG PUSCHs.

Proposal 2-5-4:
· Further study whether/how to apply indication of “used” CG PUSCH TOs in addition to indication of “unused” CG PUSCH TOs.

Proposal 2-5-5:
· Further study whether/how to override previously indication as “unused” for a CG PUSCH TO

Outcome of 2nd online session:
The followings were agreed/endorsed during the first online session:
	
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

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




3.6.2 Last online session
Based on the discussion during the final phase, Moderator recommends considering the following proposals for endorsement/decision during the online session.
Proposal 2-3-1:
For dynamic indication of unused CG PUSCH occasion(s) based on a UCI, the following options for further down-scoping, 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.

Proposal 2-2-1:
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 are determined at least from information obtained from configuration.
· Example of numbers is a number with a maximum value equal to the number of CG PUSCH TOs configured in a CG period 
· FFS other details
· Option 1-2: The UCI provides a time duration that includes the consecutive TO(s) in time domain.
· Applicable time duration can be determined from information obtained from configuration
· Examples of a time duration is a CG period, or multiple CG periods.
· FFS other 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. The bit indicates whether the TO is “unused”.
· The time duration can be determined from information obtained from configuration

· Examples of a time duration is a CG period, or multiple CG periods.
· FFS other details
· Option 2-2: The UCI provides a bitmap where a bit corresponds to TOs within a time duration. The bit indicates whether all TOs within the time duration are “unused”.
· The time duration can be determined from information obtained from configuration
· Examples of a time duration is a CG period, or multiple CG periods.
· FFS other details
· FFS whether/how the unused TO(s) can be associated to multiple CG configuration.




4	Conclusion
TBD

[bookmark: _In-sequence_SDU_delivery]References
	R1-2300070
	XR-specific capacity enhancements
	FUTUREWEI

	R1-2300123
	Discussion on CG enhancements for XR capacity
	Huawei, HiSilicon

	R1-2300137
	Capacity Enhancements for XR
	Ericsson

	R1-2300235
	Discussion on XR-specific capacity enhancements
	Spreadtrum Communications

	R1-2300291
	Discussion on XR specific capacity enhancements
	OPPO

	R1-2300326
	On XR-specific capacity enhancements techniques
	Google Inc.

	R1-2300374
	Discussion on XR specific capacity enhancements
	ZTE, Sanechips

	R1-2300471
	Discussion on XR specific capacity enhancements
	vivo

	R1-2300493
	Discussion on XR-specific capacity enhancements
	FGI

	R1-2300552
	Discussion on XR-specific capacity enhancements
	xiaomi

	R1-2300657
	Design of Multiple CG Occasions
	CATT

	R1-2300739
	XR-specific capacity enhancements
	Nokia, Nokia Shanghai Bell

	R1-2300783
	Discussion on XR-specific capacity enhancements
	InterDigital, Inc.

	R1-2300818
	Discussion on XR-specific capacity enhancements
	NEC

	R1-2300839
	XR-specific capacity enhancements techniques
	TCL Communication Ltd.

	R1-2300887
	Considerations on XR-specific capacity enhancements
	Sony

	R1-2300965
	Discussion on XR capacity enhancement techniques
	Intel Corporation

	R1-2301020
	Discussion on XR-specific capacity enhancements
	CMCC

	R1-2301034
	Discussion on XR-specific capacity enhancements
	DENSO CORPORATION

	R1-2301100
	Discussion on XR capacity enhancement techniques
	Panasonic

	R1-2301111
	Discussion on XR-specific capacity enhancements
	LG Electronics

	R1-2301207
	XR-related CG Enhancements
	Lenovo

	R1-2301282
	Capacity Improvements for XR
	Samsung

	R1-2301364
	Discussion on XR-specific capacity enhancements
	Apple

	R1-2301431
	Capacity Enhancement Techniques for XR
	Qualcomm Incorporated

	R1-2301511
	Discussion on XR-specific capacity enhancements
	NTT DOCOMO, INC.

	R1-2301780
	Discussion on XR capacity enhancements
	MediaTek Inc.



image1.jpeg
| a CG period = 15ms | a CG period = 15ms |
[ |

oNB DDDSUDDD S U DDDSUDDDSUDDDSUDDD S U DDDSU Tt

UCI UCI UCI overriding
D DD SUIDDDSU DDDSUDDDSUDDDSUDDDSU s D DD S Ul

T XR traffic periodicity = 16.67ms T

t

Packet arrival Packet arrival




