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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
This document summarizes the issues related to configured grant (CG) transmission based on the contributions submitted to the agenda item 7.2.6.6. Proposals from contributions are listed in the Appendix.
1 
2 
2 Support multiple active configured grant configurations for a given BWP of a serving cell
2.1 Maximum number of UL CG configurations/SPS configurations for a given BWP of a serving cell.
[bookmark: _Hlk7507757]During RAN1#96bis meeting, the following is noted in the Chairman’s notes without agreement since we would like to wait for RAN2’s input on this issue for DL SPS, and the same number should be applied to UL CG: 

Proposals:
· From RAN1 perspective, the maximum number of UL configured grant configurations for a given BWP of a serving cell can be 16.
· Discussion till RAN1#97 (particularly related to potential RAN2’s decision related to DL)
Based on the LS [R1-1905940] from RAN2, the 1st question below is related to the maximum number of active SPS configurations for a given BWP of a serving cell:
	1. RAN2 agreed that the maximum number of active SPS configurations for a given BWP of a serving cell should be either 8 or 16, but could not reach a final conclusion. From RAN2 perspective 8 was proposed as it seems to be sufficient for current TSC requirements. On the other hand, the current maximum number of simultaneous HARQ processes in the UE is 16, so this is why this number was proposed. 
Q1: RAN2 would like to kindly ask RAN1 whether from PHY layer perspective there is a difference or preference, e.g. in terms of complexity to, to support 8 or 16 configurations.



Following is the summary of companies’ preference:
The maximum number of UL CG/SPS configurations per BWP of a serving cell should be:
	Options
	Supported companies
	Reasons

	Opt.1: 8
	Ericsson, (6096, 6285)
	· In DL there is a need to have some HARQ process ID space for dynamic scheduling;
· Less impact on DCI when activation/release mechanisms via DCI are designed;
· Lower likelihood of activation validation and release validation error;
· Lower RRC configurations overhead, since a maximum of 8 (not 16) separate configurations are signaled.
· Due to the lack of use-cases for more than 8 active SPS/CG configurations

	
	Intel
· (6811): for V2X, support at least 8 activated configurations, each of them having different transmission parameters
· (6812): prefer 8
	

	
	QC (7286)
	

	Opt.2: 16
	DCM (6216, 6185)
	· The max. number of CG configurations supported in the specifications and how many the UE is actually supporting in the end are two independent issues. The support of multiple active CG configurations for a UE may require Rel-16 UE capability signaling. 
· Supporting 16 CG configurations in Rel-16 (at least from specification point of view) seems to be the future proof solution. 
· For sufficiently support different traffic types, increase the potential starting points for CG configurations of the same TSC traffic flow as well as to mitigate the periodicity misalignment between the TSN periodicity and CG/SPS periodicity. It is noted that from V2X perspective to handle basic safety services, the total number of configurations is recommended to be at least 8. 
· RAN2 also discussed the concept of the UE being a TSC bridge, where several TSC nodes are connected through a single UE to the TSC network. Therefore, independent CG configurations may be needed for the different TSC traffic flows associated with different TSC devices. 
· The complexity is not increased given the current maximum number of simultaneous HARQ processes in the UE is 16
· The complexity on activation/release signaling depends on the design 

	
	Spreadtrum (6381)
	· 

	
	ZTE (6414, 6417)
	· 

	
	Nokia (6757, 6760)
	· 

	Opt.3: 8 for SPS and Type 2 CG; 16 for Type 1 CG
	HW (6065)
	· From RAN1 point of view, for Type 1 CG, there is no big difference to support 8 or 16 active configurations per BWP. 
· For SPS or Type 2 CG, smaller number has less impacts on L1 signaling for activation/release 



Based on above, it is proposed to further discuss following three options and the replies to Q1 in LS [R1-1905940].  
Proposal 1:
· Down-select following three options for the maximum number of UL CG/SPS configurations per BWP of a serving cell:
· Option 1: 8
· Option 2: 16
· Option 3: 16 for Type 1; 8 for Type 2 and SPS.  

Any comments and preference?
	Company
	View

	
	

	
	

	
	



2.2 Introduction of UL CG index/ID
Based on the contributions, most companies HW (6062), Ericsson (6096), vivo (6151), DCM (6216), OPPO (6452), Nokia (6757), Sony (6850), Samsung (6960), QC (7286) proposed to introduce a higher layer parameter UL CG index/ID for each configured grant configuration to facilitate RRC to setup/reconfigure/release the higher layer configuration for Type 1 and Type 2 CG configuration. This CG index/ID can be signalled by the DCI to indicate which CG configuration is activated/released. Therefore, following proposals were made:
Proposal 2:
· Introduce an RRC parameter, UL CG index/ID, for each UL configured grant configuration per BWP of a serving cell.
· The value range is to be down selected from [0 - 7] and [0 - 15].
· Depending on the decision of proposal 1. 
Any comments?
	Company
	View

	
	

	
	

	
	



2.3 Detailed RRC configuration for multiple CG configs
It was agreed to support separate RRC parameters for different configured grant configurations (for both type 1 and type 2 configured grants) for a given BWP of a serving cell. FFS on whether or not some parameters can be common among different configured grant configurations. Below is the summary based on the contributions. 
· Option 1: No, always separate configurations
· Supported by Ericsson (6096), Nokia (6757), Sony (6850), QC (7286)
· Reasons: introduce restrictions since gNB cannot configure different parameters for different configurations, the benefit of such RRC overhead reduction is not clear, but at the cost of new required specification
· Option 2: Yes, for the use case of reducing the transmission alignment delay.
· Supported by DCM (6216), CATT (6332), ZTE (6414), MTK (6570), Intel (6811?), Panasonic (6868), Samsung (6960), Sharp (7224), III (7331) 
· Reasons: for the use case of reducing the transmission alignment delay, the configuration flexibility for some parameters are not needed and using multiple active CG configurations with independent parameters increases the time required to prepare the PUSCH transmission by the UE, and introduces unnecessary signalling overhead
· Option 3: discussed in RAN2 if necessary
· Supported by HW (6062)
· Reasons: RRC signalling optimization, out of RAN1 scope.
In addition, vivo (6151), OPPO (6452) observed that for enhancing reliability and reducing latency, most configuration parameters are similar, except time domain resource. While, RRC signaling overhead is not big problem, so ConfiguredGrantConfig can be configured independently.
For the use case of reducing the transmission alignment delay, it is observed by DCM (6216), CATT (6332), ZTE (6414), MTK (6570), Intel (6811)? , Panasonic (6868), Samsung (6960), Sharp (7224), III (7331) that at least the time-domain starting position and DMRS related parameters, antenna ports etc. should be different for each configuration.  
Based on above, following is proposed:

Proposal 3:
· Send LS to RAN2 to inform following: 
· For supporting different URLLC services, RAN1 observed that all parameters could be different for multiple configurations.
· For reducing the transmission alignment delay and mitigating the periodicity misalignment between the TSN periodicity and CG/SPS periodicity by using multiple configurations, RAN1 observed that except for time-domain starting position and DMRS related parameters, other parameters could be common for multiple configurations. 
· RAN2 can decide the higher layer signalling design. 
Any comments?
	Company
	View

	
	

	
	



2.4 L1 signalling for activation/deactivation of multiple CG/SPS configs
It was agreed to support separate activation/release for different configured grant Type 2 configurations for a given BWP of a serving cell and FFS whether or not to support joint activation/release in a DCI for two or more configured grant Type 2 configurations. Following Q3 in LS (R1-1905940) is also noted. 

	3.  RAN2 assumes that activation/deactivation of multiple SPS/CG configurations is done by DCI. There is no consensus in RAN2 on activation/deactivation of multiple SPS/CG configurations to be done by one DCI for multiple configurations or by one DCI per configuration (as in LTE rel-15).
Q3: RAN2 would like to kindly ask RAN1 the feasibility of activation/deactivation of multiple SPS/CG configurations via DCI signalling. 



It is clear that how separate activation/release of each configuration works. For joint activation/release in a DCI for two or more configured grant Type 2 configurations, it is necessary to understand some details on how it works. 
For Type 2/SPS activation signalling, the physical layer parameters such as time-domain, f-domain allocation, MCS, DMRS related parameters are indicated by activation DCI for one configuration in Rel.15. For the use case of reducing the transmission alignment delay, it is expected that most parameters are the same for different configurations except starting time position and DMRS. To support one activation DCI to activate multiple configurations and do not increase the DCI size compared to one activation DCI to activate one configuration, some methods can be considered as listed below. 
· Option 1: One time offset/time offset pattern between different configurations is pre-configured. 
· Proposed by CATT (6332, preferred), DCM (6216), Samsung (6960)
· Option 2: Multiple time offsets/time offset patterns between different configurations are pre-configured and additional DCI field is needed to indicate the pattern. 
· Proposed by CATT (6332)
· Option 3: consider similar approach as discussed in PUSCH enhancements on resource allocation for repetitions. E.g., if one DCI indicates multiple time-domain resource allocation, one DCI may also be able to activate multiple configurations.
· Proposed by LG (6669)
For Type 2 CG/SPS release signalling, it is feasible to support release of more than one configuration since it there is no flexibility is needed in terms of physical layer transmission parameters, as observed by vivo (6152), DCM (6216), CATT (6332), Spreadtrum (6381), ZTE (6414), OPPO (6452), Fujitsu (6586), LGE (6669), Sony (6850), Panasonic (6868), Samsung (6960), Sharp (7224), Qualcomm (7286), III (7371), Nokia (6757) Intel (6811), HW (6065). 
Another issue for joint activation/release in a DCI for two or more configured grant Type 2 configurations is how to indicate which configurations are activated/released by a DCI. Following options are identified:
· Option 1: Which UL CG/SPS config(s) to be activated/released is indicated by a bit-map in the DCI
· OPPO (6452), Intel (6811), QC (7286, group-common DCI), Samsung (6960), CATT (6332)
· Option 2: Which UL CG/SPS config(s) to be activated/released is indicated by a code-point in the DCI
· I.e., each code point of field(s) in the DCI is associated with one or a set of UL CG/SPS configs
· Vivo (6152), Sony (6850), DCM (6216), CATT (6332)
· Option 3: Which UL CG/SPS config(s) to be activated/released is indicated by one of the parameters configured for each configuration in the DCI. All the configurations with the same value as indicated in DCI are activated/released. 
· The parameter could be configuration index, group/activation index, HARQ process ID offset, etc.
· CATT (6332), DCM (6216)

Based on contributions, companies’ preference on activation/release signalling design for Type 2 CG/SPS is summarized as below:
Whether or not to support joint activation in a DCI for two or more configured grant Type 2 configurations.
· Option 1: not supported.
· HW (6062), Ericsson (6096), Nokia (6757), Intel (6811), QC (7268)
· Reasons: 
· The flexibility in the physical layer parameters for Type 2 CG will be restricted
· The activation/release is not happening that often (i.e. semi-persistent) and hence the signalling overhead is not big drawback for separate activation 
· when multiple active configuration is used for supporting one traffic type, group activation is possible, but the benefit is negligible since it is designed for limited application scenario.  
· Option 2: supported.
· Vivo (6152), DCM (6216), CATT (6332), Spreadtrum (6381), ZTE (6414), OPPO (6452), Fujitsu (6586), Sony (6850), Samsung (6960), Sharp (7224)
· Reasons:
· Beneficial for signaling overhead reduction and activation latency reduction
· For reducing the transmission alignment delay for a given traffic, the high flexibility in the physical layer parameters for Type 2 CG is not necessary, rather the latency is more important. 

Whether or not to support joint release in a DCI for two or more configured grant Type 2 configurations.
· Option 1: not supported.
· Ericsson (6096), 
· Using DCI for release multiple configuration requires adding new fields in DCI and therefore not preferred.
· Option 2: supported.
· Vivo (6152), DCM (6216), CATT (6332), Spreadtrum (6381), ZTE (6414), OPPO (6452), Fujitsu (6586), LGE (6669), Sony (6850), Panasonic (6868), Samsung (6960), Sharp (7224), Qualcomm (7286), III (7371), Nokia (6757)?, Intel (6811)?
Based on above, following proposals were made:
Proposal 4: 
· Support joint release in a DCI for two or more configured grant Type 2/SPS configurations. 
· FFS following options for indication of which UL CG/SPS config(s) to be released in a DCI:
· Option 1: Which UL CG/SPS config(s) to be released is indicated by a bit-map in the DCI, each bit is associated with one configuration index/ID
· Option 2: Which UL CG/SPS config(s) to be released is indicated by a code-point in the DCI. and each code point of field(s) in the DCI is associated with one or a set of UL CG/SPS configurations 
· Option 3: Which UL CG/SPS config(s) to be released is indicated by one of the parameters e.g. configuration index/ID configured for each configuration, all the configurations with the same value as indicated in DCI are released. 

Any comments?
	Company
	View

	
	

	
	




Proposal 5: 
· Further discuss on whether to support joint activation in a DCI for two or more configured grant Type 2/SPS configurations. 
Any comments?
	Company
	View

	
	

	
	



2.5 Additional periodicities 
Four companies proposed new periodicity for SPS and/or CG as summarised as following: 
· Ericsson (6096) and Intel (6811) proposed new periodicity values for supporting V2X services: {sym50x14, sym100x14, sym200x14, sym300x14, …., sym1000x14}, {sym50x12, sym100x12, sym200x12, sym300x12, …., sym1000x12} for CG.
· [Nokia, 6757] proposed to specify additional CG periodicities P<14 other than 2 and 7 symbols for a single CG configuration. E.g., 
· Periodicities of multiple of 2 symbols (e.g. 4,6,8…) could be possible (combined with CG PUSCH starting at even symbols)
· Additional odd number of symbol periodicity E.g. for 3 symbol periodicity this would lead to {3,3,3,3,2|1,3,3,3,3,1|2,3,3…}. 
· QC proposed to support following new SPS periodicity values for NR: 0.5 ms, 1 ms, 2 ms, and 5 ms, where support for SPS periodicity value of 0.5 ms is only required for SCS greater than or equal to 30 kHz. This can be discussed jointly with the LS replies to Q2 in R1-1905940.
According to above, following is proposed:
Proposal 6: 
· Following new periodicity values are added for supporting V2X services: 
· {sym50x14, sym100x14, sym200x14, sym300x14, ...., sym1000x14}, {sym50x12, sym100x12, sym200x12, sym300x12, ...., sym1000x12}.
· FFS other periodicity values.
Any comments?
	Company
	View

	
	

	
	



2.6 HARQ process ID Determination
In the last RAN2#105bis meeting, following agreement was made for HARQ process ID determination.
When multiple UL CG or DL SPS configurations is configured, an offset for each configuration is needed for the calculation of the HARQ process ID
In addition, as noted in the LS, the motivation to have an HARQ process ID offset for each configuration is to have a separate and non-overlapping HARQ process pool for each configuration when multiple UL CG or DL SPS configurations are configured.
Considering RAN2 already made some progress and currently the HARQ process ID for GC and SPS is specified in MAC spec. i.e., TS 38.321, hence it is proposed to deprioritize the discussion on this issue in RAN1 unless RAN1 is required to work on it. 
Any comments on above?
	Company
	View

	
	

	
	



3 Solutions to reduce the transmission alignment delay and ensure the reliability
Based on the contributions, for reducing the transmission alignment delay and ensuring the reliability, in general, there are three options.  
It seems necessary to provide some details on how it works for each option.  
· Opt.1: Multiple UL CG configurations are used for reducing latency as well as for different traffic/service types.
· Across UL CG configs, different starts for the initial transmission can be configured/indicated.
· For a given UL CG config, multiple shifted starts for the initial transmission is not supported.
· For a given UL CG config, repetitions do not cross a boundary of periodicity P.
· Supported by: vivo (6152), DCM (6216), CATT (6332), Spreadtrum (6381), ZTE (6414), OPPO (6452), Fujitsu (6586), LGE (6669), Sony (6850), Panasonic (6868), Samsung (6960), Sharp (7224), Qualcomm (7286), III (7371), Nokia (6757), Intel (6811)
	Company
	View

	
	

	
	



· Opt.2: Single UL CG config can have multiple shifted starts for the initial transmission for reducing latency and repetitions do not cross a boundary of periodicity P.
· Proponents are encouraged to provide more detailed mechanisms. E.g. 
· How the UE acquires the exact positions of the multiple shifted starts? 
· How the gNB knows the exact positions of the first transmission UE starts?
· How to decide the HARQ process ID?
· Supported by: MediaTek (6570)
	Company
	View

	
	

	
	



· Opt.3: Single UL CG config can have multiple shifted starts for the initial transmission for reducing latency and repetitions can cross a boundary of periodicity P.
· Proponents are encouraged to provide more detailed mechanisms. E.g. 
· How the UE acquires the exact positions of the multiple shifted starts? 
· How the gNB knows the exact positions of the first transmission UE starts?
· How to decide the HARQ process ID?
· Supported by: HW (6062), Ericsson (6096), CATT (6332)?
	Company
	View

	
	

	
	



4 Other enhancements
Other potential enhancements proposed by some companies are summarized below. 
For repetition factor, 
· [HW, 3959] proposed additional values e.g. 3/5/6/7 should be supported. This point should also apply to PUSCH transmission with dynamic grant. So it can be discussed together with PUSCH enhancements.
For enhancement of multiple Type 1 configurations, 
· [Nokia, 5147] proposed to support a dynamic CG profile/configuration change for Type 1 CG through UE pre-configuration of multiple CG Type 1 configurations by RRC signalling, which can be dynamically exchanged/selected by DCI signalling, since for Type 1 CG, the parameter change can only rely on RRC reconfiguration which results in long delay and undefined UE behaviour during RRC reconfiguration ambiguity.
For differentiation between the activation and Re-transmission DCI,
· [HW, 3959] proposed for Type 2 configured grant in Rel.16, when multiple configurations are configured by higher layer and when CRC of DCI format 0_1 is scrambled by CS-RNTI, the positions of NDI and HPN should be fixed even if the different Type 2 configurations are configured with different higher layer parameters resulting in different bit widths for FDRA and/or FH flag. 

Proposal 7:
· Discuss above enhancements in section 3 and 4 during the meeting. 

Any others?
	Company
	View

	
	

	
	



5 Proposal summary
Based on the survey and above discussions. All proposals are summarized as following:
Proposal 1:
· Down-select following three options for the maximum number of UL CG/SPS configurations per BWP of a serving cell:
· Option 1: 8
· Option 2: 16
· Option 3: 16 for Type 1; 8 for Type 2 and SPS.  
Proposal 2:
· Introduce an RRC parameter, UL CG index/ID, for each UL configured grant configuration per BWP of a serving cell.
· The value range is to be down selected from [0 - 7] and [0 - 15].
· Depending on the decision of proposal 1. 
Proposal 3:
· Send LS to RAN2 to inform following: 
· For supporting different URLLC services, RAN1 observed that all parameters could be different for multiple configurations.
· For reducing the transmission alignment delay and mitigating the periodicity misalignment between the TSN periodicity and CG/SPS periodicity by using multiple configurations, RAN1 observed that except for time-domain starting position and DMRS related parameters, other parameters could be common for multiple configurations. 
· RAN2 can decide the higher layer signalling design. 
Proposal 4: 
· Support joint release in a DCI for two or more configured grant Type 2/SPS configurations. 
· FFS following options for indication of which UL CG/SPS config(s) to be released in a DCI:
· Option 1: Which UL CG/SPS config(s) to be released is indicated by a bit-map in the DCI, each bit is associated with one configuration index/ID
· Option 2: Which UL CG/SPS config(s) to be released is indicated by a code-point in the DCI. and each code point of field(s) in the DCI is associated with one or a set of UL CG/SPS configurations 
· Option 3: Which UL CG/SPS config(s) to be released is indicated by one of the parameters e.g. configuration index/ID configured for each configuration, all the configurations with the same value as indicated in DCI are released. 
Proposal 5: 
· Further discuss on whether to support joint activation in a DCI for two or more configured grant Type 2/SPS configurations. 
Proposal 6: 
· Following new periodicity values are added for supporting V2X services: 
· {sym50x14, sym100x14, sym200x14, sym300x14, ...., sym1000x14}, {sym50x12, sym100x12, sym200x12, sym300x12, ...., sym1000x12}.
· FFS other periodicity values.
Proposal 7:
· Discuss above enhancements in section 3 and 4 during the meeting. 

6 Appendix: 
6.1 Companies’ proposals
R1-1906062 Enhanced UL configured grant transmission Huawei, HiSilicon
	----------------------------------------------Observations---------------------------------------------------
Observation 1: Whether or not some RRC parameters can be common among different configured grant configurations is an RRC signaling optimization issue, which is out of RAN1 scope and could be discussed in RAN2 if necessary.
Observation 2: It will pose a huge burden (at least tens of bits) to DCI payload to support joint activation of two or more Type 2 configurations in a single DCI. A large payload size may lead to an unreliable transmission of activation DCI due to limited PDCCH resources, and as a consequence, DCI retransmissions are unavoidable, which on the contrary reduces no signaling overhead or even increases the overhead.
Observation 3: The activation DCI with increased payload size would no longer be size aligned with the dynamic grant.
Observation 4: A large amount of specification work can be expected if joint activation of two or more Type 2 configurations in a single DCI is introduced.
--------------------------------------------------Proposals-------------------------------------------------
Proposal 1: Joint activation of two or more Type 2 configurations in a single DCI should not be supported in Rel-16.
Proposal 2: For both Type 1 and Type 2 configured grants in Rel-16, in addition to the parameters defined in ConfiguredGrantConfig IE in Rel.15, a configuration index should be configured for each configuration.
Proposal 3: Type 1 and Type 2 configured grants can be simultaneously configured in one BWP.
Proposal 4: For Type 2 configured grant in Rel-16, when multiple configurations are configured by higher layer, the MSB of the HPN field in DCI is used for activation/release validation, while the other 3 bits are used for configuration index indication.
Proposal 5: For Type 2 configured grant in Rel-16, when multiple configurations are configured by higher layer and when CRC of DCI format 0_1 is scrambled by CS-RNTI, the positions of NDI and HPN should be fixed even if the different Type 2 configurations are configured with different higher layer parameters resulting in different bit widths for FDRA and/or FH flag.
Proposal 6: For both Type 1 and Type 2 configured grants in Rel-16, flexible start mechanism defined in Rel.15 should be supported and repetitions should be allowed to cross period boundary.
Proposal 7: For both Type 1 and Type 2 configured grants in Rel-16, more values for maximum repetition number should be supported, e.g., 3/5/6/7.



R1-1906096 Enhancement of Configured Grant for NR URLLC Ericsson
	[bookmark: _Hlk5202367][image: ]

[bookmark: _Ref528976341]Figure 1: Industrial deterministic traffic with different arrival, and payload size. In this figure, CG1 and CG2 are two configured grant transmissions respectively with periodicity P1 and P2.
[bookmark: _Toc528965616][bookmark: _Toc528965755][bookmark: _Toc528968905][bookmark: _Toc528972030][bookmark: _Toc528972504][bookmark: _Toc528976856][bookmark: _Toc528977375][bookmark: _Toc528970308][bookmark: _Toc7824863]Observation1   Multiple configurations of UL CG is a feasible solution to support multi-streams/flows for industrial TSN traffic.
[image: ]
[bookmark: _Ref7789044]Figure 2. Concatenating configuration ID with CS-RNTI
Observation 2 	It is useful for physical layer to have an index of configuration.
[bookmark: _Toc7824939]Proposal 1 Concatenate CS-RNTI with Configuration ID to indicate each configuration
Observation 3	 When multiple active configuration is used for supporting different services/traffics, group activation is not possible.
Observation 4	 When multiple active configuration is used for supporting one traffic type, group activation is possible, but the benefit is negligible.
Observation 5	 Confirmation of release of a group of configurations using MAC CE can reduce the signaling overhead.
--------------------------------------------------Proposals---------------------------------------------------
Proposal 2 Do not support group activation of multiple configurations using a single DCI.
Proposal 3 Do not support group release of multiple configurations using a single DCI.
Proposal 4 Maximum number of simultaneously active configured grant configurations is 8.
Proposal 5 Parameters in the rel-15 single UL CG configuration are also configurable per configuration for multiple configured grant.
Proposal 6 New periodicity values are added for supporting V2X services: {sym50x14, sym100x14, sym200x14, sym300x14, ...., sym1000x14}, {sym50x12, sym100x12, sym200x12, sym300x12, ...., sym1000x12}.
[image: ]
[bookmark: _Ref4499834]Figure 3: Ensuring K repetition using single configuration.
[bookmark: _Toc535018671][bookmark: _Toc5122015][bookmark: _Toc5154382][bookmark: _Toc7824945][bookmark: _Hlk7698288]Proposal 7 Allow CG transmissions to cross the periodicity boundary to ensure K repetition.



R1-1906151 Enhanced UL configured grant transmissions for URLLC vivo
	-----------------------------------------------Observations-----------------------------------------------
Observation 1: gNB can configure common or different RRC parameters for multiple resource configurations depending on the use case.
--------------------------------------------------Proposals-------------------------------------------------
Proposal 1: Regarding multiple resource configurations, following options can be adopted.
· Option 1: Different DMRS parameters/sequences are configured for different resource configurations 
· Option 2: UCI carrying information of UE selected resource configuration is transmitted with data. 
· UCI including HARQ ID is transmitted together with data.
· NDI is included in grant-free UCI to differentiate initial transmission and repetitions.
· RV sequence is not associated with the transmission occasion, and RV is included in grant-free UCI.
· UCI is multiplexed onto each repetition.
Proposal 2: The total number of resource configurations including type 1 and type 2 UL configured grant is configured by RRC.
Proposal 3: Support joint activation in a DCI for two or more configured grant Type 2 configurations
· A set of resource configuration (including one or multiple configurations) is indicated by the activation state field in the activation DCI
· The mapping between activation state field and the corresponding configuration is configured by RRC
Proposal 4: In case of multiple resource configurations, one or multiple configurations are activated by DCI based on Rel-15 non-fallback DCI or DCI for eURLLC.
Proposal 5: Support joint deactivation in a DCI for two or more configured grant Type 2 configurations
· A set of resource configuration (including one or multiple configurations) is indicated by the deactivation state field in the activation DCI
· The mapping between deactivation state field and the corresponding configuration is configured by RRC
Proposal 6: In case of multiple resource configurations, one or multiple configurations are deactivated by 
DCI based on Rel-15 non-fallback DCI or DCI for eURLLC.
Proposal 7: For HARQ process ID determination in case of multiple resource configurations, following options can be adopted
· Opt. 1: For each configuration, HARQ ID is determined on the timing of the first transmission occasion within a period.
· Opt. 3: HARQ ID is independent on timing and determined by UE. HARQ ID is transmitted via UCI.
[image: ]
[bookmark: _Ref525633137][bookmark: OLE_LINK11][bookmark: OLE_LINK12]Figure 1: Example of repetitions with multiple resource configurations 
Proposal 8: For repetitions with multiple resource configurations, 
•	Multiple resource configurations with different starting offsets can be configured to enable flexible starting time and ensure K repetitions.




R1-1906216 Enhanced UL transmission with configured grant for URLLC DCM
	--------------------------------------------------Proposals-------------------------------------------------
Proposal 1:
· The maximum number for the active configurations should be the same between DL SPS and UL CG.
· From RAN1 perspective, the maximum number of configurations for a given BWP of a serving cell can be 16.
[image: ]
Fig. 1	Concept of configured grant configuration group.
Proposal 2:
· Introduce a concept of configured grant configuration group.
· UE can be configured with one or more configured grant configuration group.
· Within a group,
· UE can be configured with one or more configured grant configurations.
· Use of multiple configured grant configurations is to ensure K repetitions with reduced latency.
· Some parameters should be common across configured grant configurations.
· Some parameters should be independent across configured grant configurations.
· Across groups,
· Some parameters should be common across the groups.
· Some parameters should be independent across the groups.
· Use of multiple configured grant configuration groups is to support various service/traffic types.
Proposal 3:	
· A configuration index should be introduced for each configured grant configuration.
· The configuration index is used to manage and distinguish the configurations.
Proposal 4:
· For Type2 configured grant with multiple configured grant configurations, support joint activation/release in a DCI for multiple configured grant configurations for a given BWP of a serving cell.
· A field(s) in the activation/deactivation DCI should be able to indicate which configured grant configuration(s) to be activated/released
· FFS RV field and/or HPN field can be the re-used for this purpose.  
Proposal 5:
· Agree on following equation is used to derive HARQ process ID of a CG PUSCH transmission:
HARQ Process ID = 
[floor(CURRENT_symbol/periodicity)] modulo nrofHARQ-Processes + harq-procID-offset




R1-1906332 Discussion on enhanced UL configured grant transmission CATT
	

Figure 4: K repetitions are not ensured
-----------------------------------------------Observations-----------------------------------------------
Observation 1: Multiple active configured grant configurations could not always ensure K repetitions.
--------------------------------------------------Proposals-------------------------------------------------
Proposal 1: Support joint activation/release in a DCI for two or more configured grant Type 2 configurations for the case of enhancing reliability and reducing latency.
Proposal 2: DCI indicates one of the parameters configured for each configuration and all the configurations with the same value as indicated in DCI are activated/released.



Figure 1: Multiple CG configurations with time offset of 2 symbols
Proposal 3: For time offset or DMRS in activation DCI, one offset or one offset pattern between different configurations is pre-configured.



Figure 2: Multiple active configured grant configurations
Proposal 4: Further study the following DMRS sharing solution for multiple active configured grant configurations: 
· Use same DMRS among multiple active configured grant configurations;
· Use different DMRS at least in two adjacent configured periods;
· Bind the RV with the time instance for all configurations. 
Proposal 5: Further study the solutions to ensure K repetitions.



R1-1906381 Discussion on UL grant-free transmission enhancements for URLLC Spreadtrum Communications
	--------------------------------------------------Proposals-------------------------------------------------
[bookmark: OLE_LINK15][bookmark: OLE_LINK16]Proposal 1: Configured grant configuration grouping should be supported in NR Rel-16 at least for enhancing reliability and reducing latency.
· For a configured grant configuration group, parameters should be the same for all the configured grant configurations except for the time domain resource offset.
· L1 signalling of activation/deactivation per configured grant configuration group should be supported.
Proposal 2: The maximum number of UL configured grant configurations for a given BWP of a serving cell can be 16.




R1-1906414 Enhanced for UL grant free transmission ZTE
	-------------------------------------------------Proposals-------------------------------------------------
Proposal 1: Multiple configured-grant configurations should be supported for enhancing reliability and latency.
Proposal 2: Only the time/frequency resource starting offsets and the HARQ-ID offsets are configured separately for different configured grant configurations for support of use case 2.
Proposal 3: For activation/deactivation of multiple configured grant configurations, 
· using a common DCI signaling to activate/deactivate one or more configurations for enhancing reliability and reducing latency.
· considering the usage of MAC-CE signaling to update configuration parameters of multiple configured grants
Proposal 4: The maximum number of active configured-grant configurations for a given BWP of a serving cell in the specification is 16. 



R1-1906452 Configured grant enhancements for URLLC OPPO
	-------------------------------------------------Proposals-------------------------------------------------
Proposal 1: Configured grant index should be added in ConfiguredGrantConfig.
Proposal 2: Signaling for configured grant for different services should be independent, including ConfiguredGrantConfig and UL grant type2 scheduling activation PDCCH.
Proposal 3: Multiple configured grants for the same service can share one UL grant type2 scheduling activation/release PDCCH to reduce signaling overhead.
Proposal 4: HARQ process number (4 bits), Redundancy version (2bits) and TPC command for scheduled PUSCH (2 bits) in DCI are total 8 bits to bitmap up to 8 configured grants.




R1-1906570 Enhancements for NR configured-grant MediaTek Inc
	[image: ]
Figure 1 : Repetition pattern in the current design of configured-grant.
-----------------------------------------------Observations-----------------------------------------------
Observation 1: Using multiple active CG configurations with independent parameters to reduce the alignment delay increases the time required to prepare the PUSCH transmission by the UE, and introduces unnecessary signalling overhead.
--------------------------------------------------Proposals-------------------------------------------------
Proposal 1: For supporting multiple services at the UE, the multiple active CG configurations should be configured and activated/deactivated independently.

[image: ]
Figure 2 : An example of CG configuration with multiple shifted starts .
Proposal 2: For NR Rel-16, support CG configuration with multiple shifted starts for the initial transmission.



R1-1906586 UL configured grant transmission enhancements for URLLC Fujitsu
	--------------------------------------------------Proposals-------------------------------------------------
Proposal 1: Support joint activation in a DCI for two or more configured grant Type 2 configurations 
· FFS: the detail of joint activation mechanism (e.g. the design of joint activation DCI.

Proposal 2: Support joint release in a DCI for two or more configured grant Type 2 configurations 
· A unify solution for the indication of separate release and joint release.



R1-1906669 Enhanced UL configured grant transmission for NR URLLC LG Electronics
	--------------------------------------------------Proposals-------------------------------------------------
[image: ]
Figure 1. An example of multiple configured grant with HARQ process sharing
Proposal 1: For multiple configurations of configured grant,
· HARQ process pool of each configuration can be shared among multiple configurations.
· Following two parameter need to be adopted:
· harq-ProcID-offset: HARQ process ID offset between/among different configuration
· symbol-offset: adjustment HARQ process ID determination for one configuration
· To determine HARQ process ID of configured grant, following equation can be considered:
· HARQ Process ID = [floor((CURRENT_symbol + symbol-offset)/periodicity)] modulo nrofHARQ-Processes + harq-ProcID-offset, where CURRENT_symbol refers the number of symbols from SFN0
· Note: only parameters shown in bold type are newly added in above equation.
Proposal 2: For multiple configurations of configured grant, it is necessary to support a DCI which is able at least to release multiple configurations.
· Each configuration can be configured with dependency on other configuration
· If a configuration is released, all other configuration having dependency on the configuration are released.
Proposal 3: For multiple configurations of configured grant, it should be discussed whether/how to support a DCI which is able to activate multiple configurations after the decision on how to allocate PUSCH for URLLC
[image: ]
Figure 2 possible options to choose postpone resource
Proposal 4: For mini-slot based repetitions, following is adopted for determining available symbol:
· If a slot doesn’t have DL/UL switching point, TO(s) is/are created from earliest symbol indicated as flexible by semi-static DL/UL configuration.
· If a slot has DL/UL switching point, TO(s) is/are created from earliest symbol indicated as uplink by semi-static DL/UL configuration or same starting OFDM symbol with first TO, whichever is earlier.




R1-1906757 On Enhanced UL Configured Grant Transmission for NR URLLC Nokia, Nokia Shanghai Bell
	-----------------------------------------------Observations-----------------------------------------------
Observation 1: The support of a single DCI activating more than one Type 2 CG configuration requires different (& additional) RRC parameters of the jointly activated Type 2 CG configurations compared to the separate Type 2 activation operation. The joint Type 2 activation support seems to have a direct relation to the support of the concept of CG configuration groups/sets, as both are mainly targeting a single traffic type / TSN traffic flow.
Observation 2: Common RRC parameters among multiple Type 1 CG configurations and Type 2 CG configurations with separate DCI activation is to be regarded as a pure RRC overhead optimizations. For Type 2 CG configurations jointly activated from a single DCI, some common parameters and the concept of CG configuration groups / sets seems to be essential instead of just being RRC overhead optimization.
Observation 3: A single DCI releasing one or more Type 2 CGs can save DL control overhead. If supported, the CG configurations to release should be individually / separately addressable.
Observation 4: The DCI formats to activate / release Type 2 configured grants will need to be discussed after having more clarity on the 'DCI scheduling URLLC'.
Observation 5: The false-alarm rate for activation / release is increasing when more bits are used for the Type 2 configuration indexing. This will be more pronounced in case of a single DCI activating / releasing more than one Type 2 CG configuration due to the larger number of required signalling bits.
--------------------------------------------------Proposals-------------------------------------------------
Proposal 1: The maximum number of UL configured grant configurations for a given BWP of a serving cell is 16. For Type 2 CGs, all 16 CG configurations can be active at the same time.
Proposal 2: Support an explicitly configurable CG-ID for Type 2 CGs used for indexing a respective Type 2 CG configuration for the purpose of activation / release.
Proposal 3: Consider the effect on false-alarm rate of Type 2 CG activation / release in the discussion on the support of a single DCI activating / releasing more than one Type 2 CG configuration.
Proposal 4: Support a dynamic CG profile/configuration change for Type 1 CG through UE pre-configuration of multiple CG Type 1 configurations by RRC signalling, which can be dynamically exchanged/selected by DL PDCCH signalling.
Proposal 5: Specify additional CG periodicities P<14 other than 2 and 7 symbols for a single CG configuration. Details are FFS.



R1-1906811 On enhancements to CG PUSCH in Rel-16 Intel Corporation
	-----------------------------------------------Observations-----------------------------------------------
Observation 1 
· In order to capture NR V2X related requirements in the design of multiple active configured grants, the following is assumed to be incorporated o Support at least 8 activated configurations, each of them having different transmission parameters o Support activation/deactivation of each configuration by separate DCI in case of Type 2 CG o Support of periodicities from {20, 50, 100, 200, 300, 400, 500, 600, 700, 800, 900, 1000}.
Observation 2 
· Introduction of enhancements to CG targeting single configuration is not justified.
--------------------------------------------------Proposals-------------------------------------------------
Proposal 1 
· UE is not expected to transmit simultaneously according to more than one CG-PUSCH configuration.
Proposal 2 
· At least the following parameters should be independently configured o Number of HARQ processes o Repetitions number & RV sequence (may be as part of TDRA) 
· Number of HARQ processes
· Repetitions number & RV sequence (may be as part of TDRA)
· Periodicity
· HARQ ID offset
· TDRA
· Time offset
· FDRA
· DMRS init
· FH offset
Proposal 3 
· RAN1 to conclude that activation of multiple Type 2 configurations by single DCI is not supported in Rel.16 
· RAN1 to study further deactivation of multiple Type 2 configurations by single DC.




R1-1906850 Enhanced UL configured grant transmission Sony
	--------------------------------------------------Proposals-------------------------------------------------
Proposal 1: Unless there is any benefit in specifying common parameters among different configurations, only separate parameters among the configurations should be supported.
Proposal 2: A configuration index is introduced to differentiate the multiple configured grant configurations.
Proposal 3: Joint activation and deactivation in single DCI are further supported for two or more configured grant Type 2 configurations.



R1-1906868 Discussion on URLLC enhancements for grant-free transmission Panasonic
	-----------------------------------------------Observations-----------------------------------------------
Observation 1: For keeping reliability and reducing the latency usage, almost all parameters except for starting offset could be the same.
--------------------------------------------------Proposals-------------------------------------------------
Proposal 1: To introduce a concept of a group of configured grant configurations.
Proposal 2: For Type 2 configured grant, at least for deactivation (release), single DCI (joint signalling) can be used.
Proposal 3: If the concept of group of configured grant configurations is introduced, the activation should also be done by single DCI within the same configured grant configuration group.
Proposal 4: As there can be overlap of the resource among configurations, some mechanism, such as DMRS based differentiation or UCI which includes configuration ID should be used for the distinction.



R1-1906960 UL configured grants for eURLLC Saumsung
	--------------------------------------------------Proposals-------------------------------------------------


Figure 1 
Proposal #1: For Type 1 configured grant, at least starting offset is separately configured for each active configured grants in a BWP. 
Proposal #2: For Type 1 configured grant, at least antenna port or frequency domain resource allocation is separately configured for each active configured grants, to differentiate the starting position and/or HARQ ID (if HARQ ID offset if configured). 
Proposal #3: DCI for activation/deactivation is used to indicate the associated configuration set to obtain the parameters configured by RRC. 
Proposal #4: If multiple active configured grants associated with one configuration set can be activated, DCI for activation/deactivation is used to indicate the index of the active Type 2 configured grant. 
Proposal #5: Support single DCI to activate or deactivate multiple Type 2 configured grant configurations. Strive to not increase DCI size. Further study the following options:
· Option 1: Use bitmap to activate and/or deactivate one or more Type 2 configured grant
· Option 2: Modified separated activation and/or deactivation DCI with new field to indicate starting offset of the periodicity.   
Proposal #6: Same as Rel-15, UL grant free is not allow to across periodicity boundary of each configuration. 
Proposal #7: Introduce an RRC signalling to indicate UE can only start from the first transmission occasion in each configured grant. 
Proposal #8: Same as Rel-15, RV sequence is configured via RRC signalling among {0,2 ,3,1},{0, 3, 0, 3}, {0, 0, 0, 0}.




R1-1907286 Enhanced Grant-Free Transmissions for eURLLC Qualcomm Incorporated
	-----------------------------------------------Observations-----------------------------------------------
Observation 1: Option 4 in [1] provides a better commonality between the design of CG PUSCH and DG PUSCH as compared to Option 6 in [1].
Observation 2: Option 6 in [1] which follows different SLIVs to determine repetition occasions may break for the configured grant transmission for PUSCH transmissions other than the first PUSCH, as for some periodicities one repetition based on SLIV may happen to cross the slot boundary, which is not a supported behavior.
--------------------------------------------------Proposals-------------------------------------------------
Proposal 1: In Rel. 16, a new specification to configure common RRC parameters among different CG configurations is not supported.
Proposal 2: In Rel. 16, if a UE supports multiple Type-2 active CG configurations per BWP, joint activation in a DCI for multiple CG Type2 configurations is not supported.
Proposal 3: In Rel. 16, if a UE supports multiple Type-2 active CG configurations per BWP, a group-common DCI can be used to release a group of CG configurations.
Proposal 4: For supporting multiple active CG configuration per BWP, split HARQ IDs between CG configurations that otherwise will end up with the same HARQ-ID under Rel-15 process ID determination.
Proposal 5: Due to the lack of use-cases for more than 8 active SPS/CG configuraions, more than 8 active SPS/CG configuration is not supported.
Proposal 6: Support following new SPS periodicity values for NR: 0.5 ms, 1 ms, 2 ms, and 5 ms, where support for SPS periodicity value of 0.5 ms is only required for SCS greater than or equal to 30 kHz.



R1-1907371 Discussion on Configured Grant Enhancements 	Institute for Information Industry (III)
	-----------------------------------------------Observations-----------------------------------------------
Observation 1: To ensure both low latency and high reliability with multiple configured resources, a large number of configurations is needed.
--------------------------------------------------Proposals-------------------------------------------------
Proposal 1: Some RRC parameters in configured grant configuration can be shared by multiple configured grants.
Proposal 2: Jointly release of multiple type 2 configured grants is supported.
Proposal 3: RV is mapped in sequence to the actually transmitted transmission occasions.
Proposal 4: Repetition(s) across the boundary of a period P is supported.



R1-1906102 Support for TSC Message Periodicities with Non-integer Multiple of CG/SPS Periodicities Ericsson
	-----------------------------------------------Observations-----------------------------------------------
Observation 1	CG/SPS resource might need to be adjusted after some number of packet arrivals to account for the accumulated differences due to periodicity mis-match between TSN and NR.
Observation 2	With potential enhancements (short periodicity and multiple configuration), the issue seems to be resolvable by existing adjustment method through DCI/RRC.
Observation 3	The adjustment overhead associated with Rel-15 mechanisms might be high for very short TSN periodicity.
Observation 4	gNB can over-provision more resources to solve the misalignment issues in the case of a very short TSN periodicity.
--------------------------------------------------Proposals-------------------------------------------------
Proposal 1	Existing reconfiguration mechanisms in Rel-15 and other enhancements for SPS/CG (i.e., short periodicity and multiple configurations) can address the support for TSC message periodicities with non-integer multiple of NR supported CG/SPS periodicities.



R1-1906105 Multiplexing of UCI with UL CG PUSCH Ericsson
	--------------------------------------------------Proposals-------------------------------------------------
Proposal 1	Discuss possibility of UCI transmission on configured grant PUSCH without UL-SCH data.
Proposal 2	Enable the possibility of multiplexing/puncturing SR with PUSCH in case of eMBB/URLLC coexistence.



R1-1906106 Initial Transmission Opportunity in UL Configured Grant Ericsson
	[image: ]
Figure 1.	Example in Rel-15: 3 slots alignment delay due to RV
Observation 1	 For UL configured grant, Rel-15 unnecessarily restricts the first transmission of a TB to RV=0 only.
[image: ]
Figure 2.	Example when enhanced: 1 slot alignment delay due to RV
Proposal 1	For Rel-16 UL configured grant, both RV=0 and RV=3 are available for the first transmission of a TB.
[image: ]
[bookmark: _Ref7695023]Figure 3. Alignment delay due to RV sequence.
[image: ]
[bookmark: _Ref7695037]Figure 4. Alignment delay if UE transmits by RV=0 at the first possible transmission occasion
Observation 2	Allowing UE to transmit at first TO after data arrival using RV=0 can reduce alignment delay.
Proposal 2	gNB always decodes the first repetition transmitted over any TO with RV=0.



R1-1906117 Power control for UL configured grant (CG) transmission NICT
	[image: ]
Fig.1.  BLER for DFT-s-OFDM with TPC employing channel prediction.
Observation:
•	TPC in UL CG transmission with a channel prediction could bring better BLER in comparison with TPC with a conventional closed-loop method.
Proposal:
•	TPC with a channel prediction could be one of the promising techniques for UL CG transmission.




R1-1906152 On resources conflict between configured grant and dynamic grant PUSCH vivo
	[image: ]
Figure 1: Example of intra-UE UL multiplexing between DG UL and CG UL
[image: ]
Figure 2: Example of association between LCPs in MAC 
--------------------------------------------------Proposals-------------------------------------------------
Proposal 1: For resource conflict between dynamic grant (DG) and configured grant (CG) PUSCH:
· Case 1: When resource conflict between eMBB CG PUSCH and URLLC DG PUSCH
· Follow existing prioritization mechanism, i.e. DG PUSCH is prioritized over CG PUSCH 
· Case 2: When resource conflict between URLLC CG PUSCH and eMBB DG PUSCH
· URLLC CG PUSCH is prioritized over eMBB DG PUSCH, where eMBB PUSCH is dropped entirely or partially.
Proposal 2: The handling of resource conflict between DG and CG should be investigated in RAN2. If needed, RAN1 work can be triggered by RAN 2.



R1-1906153 On resources conflict involving multiple CGs PUSCH vivo
	[image: ]
Figure 1 Example of resources conflict between eMBB CG UL and URLLC CG UL
[image: ]
Figure 2: Example of association between LCPs in MAC
--------------------------------------------------Proposals-------------------------------------------------
Proposal 1: The handling of resource conflict involving multiple CGs should be investigated in RAN2. If needed, RAN1 work can be triggered by RAN 2.
Proposal 2: If physical layer parameters are required for assisting prioritization handling, the following parameters can be further investigated 
· The duration of CG PUSCH
· MCS of CG PUSCH
· The ending symbol of CG PUSCH
· The period of CG PUSCH




R1-1906154 DL SPS enhancement for configured grant transmissions vivo
	
--------------------------------------------------Proposals-------------------------------------------------
Proposal 1: From RAN1’s perspective, it is feasible to support periodicities down to 2 symbols.
Proposal 2: Support joint activation/deactivation in a DCI for two or more multiple SPS configurations for a given BWP of a serving cell.



R1-1906285 On SPS/CG issues for IIoT Ericsson
	[bookmark: _Hlk7819072]-----------------------------------------------Observations-----------------------------------------------
Observation 1	RAN2 has indicated that it is enough to support eight active configurations for multiplexing of services with different requirements.
--------------------------------------------------Proposals-------------------------------------------------
Proposal 1	From RAN1 perspective, 8 configurations is preferred over 16 configurations in DL SPS and UL CG due to performance and complexity considerations.
Proposal 2	The same maximum number of active configurations are supported for both DL SPS and UL CG.
[image: ]
Figure 1. Effect of long cyclic prefix sent every 0.5 ms.
[bookmark: _Toc7827697]Proposal 3  It is feasible to support DL SPS periodicities 0.5 ms or shorter (e.g., down to 2 os) in Rel-16, but additional work is required in RAN1, e.g., to define the corresponding HARQ-ACK mechanisms.
[bookmark: _Toc7827698]Proposal 4  To support DL SPS periodicities below 0.5 ms the periodicity has to be defined in units of OFDM-symbols.
Proposal 5	RAN1 informs RAN2 about feasibility of one-by-one configuration activation and corresponding agreement in RAN1.
Proposal 6	RAN1 informs RAN2 about the technical infeasibility and the questionable technical merits of group activation/deactivation.
Proposal 7	RAN1 informs RAN2 that deactivation of all active configuration (but not a subset of the active configurations) is possible without excessive effort.




R1-1906415 	Discussion on prioritization and/or multiplexing between dynamic grant and       configured grant PUSCH ZTE
	[image: ]
Figure 1 Conflicts between dynamic grant PUSCH and configured grant PUSCH
Observation1: A unified solution is needed to handle the conflict cases between dynamic grant PUSCH and configured grant PUSCH. 
Proposal 1: For resource conflicts between configured grant and dynamic grant, priority at PHY is determined by MAC layer for the purpose of PHY prioritization.




R1-1906418 Conflicts among multiple configured grant PUSCH ZTE
	-----------------------------------------------Observations-----------------------------------------------
Observation 1: Conflicts among multiple configured grant PUSCH can only happen between two PUSCH with different service types/priorities.



Figure 1. Conflicts between configured grant PUSCH for eMBB and URLLC
Observation 2: PUSCH repetition transmission has the same priority as an initial transmission for a given service.
--------------------------------------------------Proposals-------------------------------------------------
Proposal 1: Priorities of different PUSCH should be known at PHY layer to handle conflicts among multiple configured grant PUSCH. And RAN1 can decide UE PHY layer behaviors based on RAN2 solutions.



R1-1906612 Discussion on ensuring K repetitions for configured grant PUSCH transmission Huawei, HiSilicon
	
[image: ]
Figure 1 The two cases that lead to a less repetition number than the configured one (K=4)
Observation 1: Using multiple active configurations for reducing latency and enhancing reliability is not efficient in terms of resource utilization, as much more resources (frequency and/or DMRS) need to be reserved for the support of only one service/traffic type.
Observation 2: Due to limited frequency and/or DMRS resources, it is not always possible to configure a sufficient number of active configurations to reduce latency and enhance reliability for one service/traffic type, especially when there are different services/traffic types to be supported simultaneously.
Observation 3: Due to limited entries of the higher-layer configured time-domain allocation table, it is not always possible to find a sufficient number of SLIVs that have different S but same L for multiple active configurations to reduce latency and enhance reliability.
Observation 4: Even if multiple active configurations can be configured for reducing latency and enhancing reliability, the actual repetition number may still be smaller than the configured one when a TO is not available due to symbol confliction or resource collision with other UL transmission with higher priority, which is very possible to happen as the TOs are semi-statically allocated.
Proposal 1: For both Type 1 and Type 2 configured grants in Rel.16, repetitions (either slot-based or mini-slot-based) with Rel.15 flexible start and across period boundary should be supported.
[image: ]
Figure 2 K=4 repetitions across period boundary
Proposal 2: To support repetitions across period boundary, a UE can be configured with two orthogonal DMRS ports for one configuration for initial transmission identification.



R1-190615 Discussion on message periodicities with non-integer multiple of NR supported CG/SPS periodicities Huawei, HiSilicon
	Observation 1: RRC reconfiguration frequently with updated SPS/CG resource would increase RRC signaling overhead. 


[bookmark: _Ref3555799]Figure 1 example of multiple CG/SPS configurations
[bookmark: OLE_LINK22]Observation 2: For SPS/CG, shorter periodicities or multiple configurations or combination thereof would cause resources wasting and processing complexity for receiver. 


Figure 2 CG/SPS configurations adjustment by dynamic signaling
Proposal 1: Further study the mechanism to adjust the SPS/CG resource more efficiently.  
Observation 3: Applying de-jittering buffer should be handled by higher layers or implementation. 




6.2 Previous agreements
#94
	Agreements:
· Study further whether/how multiple active configured grants for a BWP of a serving cell.
· Identify potential specification impacts and options for both type 1 and type 2
· At least Activation/deactivation mechanism for Type2
· E.g., whether each configuration is activated/deactivated or multiple configurations are activated/deactivated
· Study how to support repetitions with multiple configurations for a BWP of a serving cell
· FFS HARQ process ID determination for both type 1 and type 2
· FFS other specification impacts for both type 1 and type 2
· Study the performance impacts
Agreements:
· Study further whether/how on ensuring K repetitions.
· Study further on PUSCH repetitions within a slot for configured grant.



#94bis
	Agreements:
· [bookmark: _Hlk528752787]One PUSCH transmission instance is not allowed to cross the slot boundary at least for grant-based PUSCH. 
Agreements:
· To study further from at least the following:
· Option 1: multiple active configured grant configurations for a BWP of a serving cell
· Option 2: repetition(s) across the boundary of a period P
· Option 3: one transmission cross boundary of a period P 
· FFS the UE behavior when repetitions are collided with the resource which are not available for UL transmissions 
· Note: Switch grant free to grant based retransmission which is available in Rel.15



#95
	Agreements:
· Multiple active configured grant configurations for a given BWP of a serving cell should be supported at least for different services/traffic types and/or for enhancing reliability and reducing latency 
· FFS details
· Note: it is understood that the above may be related to RAN2-led work on intra-UE multiplexing
Agreement:
· One PUSCH transmission instance is not allowed to cross the slot boundary for UL configured grant 
Agreements:
· For whether to support explicit HARQ-ACK for configured grant for UL, at least study further gNB’s missed detection performance of the PUSCH under configured grant
· Study how to resolve gNB’s missed detection if it is an issue 
· Study should take at least following into account:
· Companies report the false alarm target 
· Companies report the DMRS configuration assumptions
· The number of UEs sharing the time/frequency-domain grant free resource: 1 is the baseline, larger than 1 can also be considered



#AH 1901
	Agreements:
· In Rel-16, for both Type 1 and Type 2 configured grant and when multiple active configurations are configured in a BWP, transmission of a TB based on the configured grant is associated with a single active configuration, even if the transmission is repeated
Observations:
· PUSCH miss detection performance highly depends on the PUSCH configurations such as DMRS configuration, resource allocation, and false-alarm target setting.
· If a configured grant PUSCH resource is not shared by multiple UEs, 
· 7 companies observed that if the reliability requirement is to be met by a single transmission, all the results show that PUSCH miss detection probability is lower than the PUSCH target BLER under the respective evaluation assumptions (e.g., MCS levels, etc.).
· [bookmark: OLE_LINK3][bookmark: OLE_LINK2]If the overall PUSCH BLER target requirement is to be met by uplink grant based HARQ re-transmission for the configured grant PUSCH, the BLER of the configured grant PUSCH transmission can be higher than the overall PUSCH BLER target such that the residual BLER after the re-transmission achieves the overall PUSCH BLER target; even in this case, miss detection probability for configured grant PUSCH should not be higher than the overall PUSCH BLER target. 



#96
	[bookmark: _Hlk8156350]Conclusion:
· There is no consensus on the necessity of explicit HARQ-ACK for configured grant PUSCH for this SI.  



#96bis
	Agreements:
· Support separate RRC parameters for different configured grant configurations (for both type 1 and type 2 configured grants) for a given BWP of a serving cell.
· FFS whether or not some parameters can be common among different configured grant configurations 
Agreements:
· Support separate activation for different configured grant Type 2 configurations for a given BWP of a serving cell.
· FFS whether or not to support joint activation in a DCI for two or more configured grant Type 2 configurations
· Support separate release for different configured grant Type 2 configurations for a given BWP of a serving cell.
· FFS whether or not to support joint release in a DCI for two or more configured grant Type 2 configurations 
Conclusion: 
RAN1 believes that it is feasible from physical layer perspective to support multiple active configured grant configurations with different Types for a given BWP of a serving cell. However, there is no conclusion in RAN1 whether or not to support it.
No further action in RAN1 until RAN2 has made progress on this topic (whether or not to support, use cases, etc.)



Agreements made in RAN2 #105bis
	R2 assumes that the maximum number of active SPS configurations for a given BWP of a serving cell in the specification is 8 or 16 (FFS).
R2 assumes short SPS/CG periodicities and/or multiple SPS/CG configurations and/or combination thereof could be used to mitigate the periodicity misalignment between the TSN periodicity and CG/SPS periodicity. Other solutions not precluded, e.g. to address resource consumption. 
Will support “short” SPS periodicities, at least down to 0.5ms
Ask R1 on feasibility, and additionally the feasibility to go down to even lower values, e.g. 2 symb.  
R2 assumes that activation/deactivation is done by DCI. 
RAN1 should address activation/deactivation DCIs related with configured grant Type 2 and SPS in the case of multiple configurations
When multiple UL CG or DL SPS configurations is configured, an offset for each configuration is needed for the calculation of the HARQ process ID




Rel.15 mechanism for performing repetitions
	In Rel.15, repetitions for a configured grant transmission is following:
· For the nth transmission occasion among K repetitions, n=1, 2, …, K, it is associated with (mod(n-1,4)+1)th value in the configured RV sequence.
· The initial transmission of a transport block may start at
· the first transmission occasion of the K repetitions if the configured RV sequence is {0,2,3,1},
· any of the transmission occasions of the K repetitions that are associated with RV=0 if the configured RV sequence is {0,3,0,3},
· any of the transmission occasions of the K repetitions if the configured RV sequence is {0,0,0,0}, except the last transmission occasion when K=8.
· For any RV sequence, the repetitions shall be terminated after transmitting K repetitions, or at the last transmission occasion among the K repetitions within the period P, or when a UL grant for scheduling the same TB is received within the period P, whichever is reached first.
· The UE is not expected to be configured with the time duration for the transmission of K repetitions larger than the time duration derived by the periodicity P.
From the above, it is understood that K repetitions can be ensured by RV sequence {0, 2, 3, 1} for K=2, 4, 8, and RV sequence {0, 3, 0, 3} for K=2, while with RV sequence {0, 3, 0, 3} for K=4, 8 or RV sequence {0, 0, 0, 0} for K=2, 4, 8, repetitions may be less than the value of K, according to the start timing of the repetitions. 
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