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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
The URLLC L1 work item was approved in RAN#83 in RP-190726. The objective for enhanced UL configured grant is noted as below:
	· Specification of enhanced UL configured grant transmission [RAN1, RAN2]
· Multiple active configured grant type 1 and type 2 configurations for a given BWP of a serving cell 
· Note: V2X use cases are also considered 


 
This document summarizes the offline discussion status.
1 
2 
2 offline discussion
Proposals:
· One or multiple Type 1 configured grant configuration(s) and one or multiple Type 2 configured grant configuration(s) can be simultaneously active for a given BWP of a serving cell.
· Supporting companies: HW, DCM, Nokia, vivo, Spreadtrum, Sharp, LGE, CATT, CMCC
· Only support same Type of multiple configured grant configurations 
· Supporting companies: Ericsson, MTK, QC  

Conclusion: 
RAN1 did not identify any issues from physical layer perspective to support multiple configured grant configurations with different Types for a given BWP of a serving cell. Whether to support multiple configured grant configurations with different Types is up to RAN2. 


Proposal:
Study further for the next meeting from physical layer perspective whether there are any issues to support multiple configured grant configurations with different Types for a given BWP of a serving cell compared to support multiple configured grant configurations with the same type for a given BWP of a serving cell.




Proposal:
· From RAN1 perspective, the maximum number of UL configured grant configurations for a given BWP of a serving cell can be 16.

· From RAN1 perspective, the maximum number of DL SPS configurations for a given BWP of a serving cell can be 16.
Some companies MTK, QC, OPPO have concern on the feasibility and use cases
Some companies Nokia, vivo, CATT, Sharp, Samsung, DCM, HW, HiS, LGE, Panasonic, InterDigital, [Ericsson] share the views that up to 16 configurations can be supported


Additional information 
Capturing NR V2X use cases
First, since RAN plenary decided to include specification of NR V2X related aspects of multiple configurations, the requirements from V2X are discussed.
[bookmark: _Hlk5953707]Based on discussions in LTE and NR, there are two main requirements with respect to multiple configurations:
· Support of quasi-periodic traffic
· In both LTE and NR V2X, there are traffic patterns considered which may be abstracted by quasi-periodic behaviour. In other words, in some cases the periodicity may be constant (e.g. 100 ms), but the packet size may vary significantly, e.g. every fifths occasion. Or, the packet size and periodicity may be changing, so that they may be decomposed into multiple strictly periodic processes.
· It is also beneficial to have a mechanisms of fast activation/deactivation of some configurations to better adapt to traffic conditions. The total number of configurations is recommended to be at least 8 from V2X perspective to handle basic safety services.
· Support of eURLLC like traffic
· NR V2X also assumes support of traffic patterns which are usually assumed as eURLLC-like use cases, e.g. for remote driving purposes. In this case, the multiple configurations should be handled same way as it was assumed during eURLLC study item.


	R2-1905246 LS on SPS/CG for IIoT
Based on the above, RAN2 would like to request RAN1 answer the following questions:
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. 
2. From RAN2 point of view, supporting short periodicity at least down to 0.5 ms is required. Support of even shorter periodicities (e.g. down to 2 symbols) could be useful for support of TSC traffic patterns with periodicities non-aligned with NR frame structure, i.e. periodicities which are not multiple of NR slot or symbol period, which are used to configure CG/SPS periodicity. On the other hand, some companies indicated that the same issue can be addressed by providing the UE with multiple active SPS configurations and there was no consensus on how to address issue. 
Q2: RAN2 would like to kindly ask RAN1 about:
· the feasibility to support SPS periodicities of at least 0.5 ms
· the feasibility to support SPS periodicities shorter than 0.5 ms, e.g. down to 2 symbols
· any additional limitations for the above e.g. in terms of supported SCS, HARQ-ACK feedback
3. RAN2 assumes that activation/deactivation of multiple SPS/CG configurations is done by DCI. There is no consensus yet 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. 
In addition, RAN2 would like to stress that 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.




2.1 Previous agreements
Agreements made in RAN2
	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



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



Agreements for CG made in V2X SI
	Agreements in #94bis:
· For Uu for advanced V2X use cases, NR supports having multiple active UL configured grants in a given BWP in a given cell. 
· Details FFS
Agreements in #95:
· DCI is used to identify the type-2 UL configured grant to be activated or released. 
· FFS Single DCI for multiple type-2 UL configured grants.
Conclusion:
· For type 2 configured grant, discuss signalling details and whether single DCI can activate/release multiple configured grants during WI (if included in the WI).
Agreements #AH_1901:
· A UE is not expected to transmit simultaneously according to more than one UL grant (e.g., dynamic or CG) in a given BWP.



IIoT objective (RP-190728)
	2. The detailed objectives for NR intra-UE prioritization/multiplexing are:
· Specify enhancements to address resource conflicts between dynamic grant (DG) and configured grant (CG) PUSCH and conflicts involving multiple CGs [RAN2, RAN1].
· Specify PUSCH grant prioritization based on LCH priorities and LCP restrictions for the cases where MAC prioritizes the grant [RAN2].
· Address UL data/control and control/control resource collision by:
· specifying a method to address resource collision between SR associating to high-priority traffic and uplink data of lower-priority traffic for the cases where MAC determines the prioritization [RAN2].
· specifying prioritization and/or multiplexing behaviour among HARQ-ACK/SR/CSI and PUSCH for traffic with different priorities, including the cases with UCI on PUCCH and UCI on PUSCH [RAN1, RAN2].

3. The detailed objectives for NR TSC-related enhancements include:
· Specify enhancements to satisfy QoS for wireless Ethernet when using TSC traffic patterns, including 
· Support for multiple simultaneous active semi-persistent scheduling (SPS) configurations for a given BWP of a UE. [RAN2, RAN1].
· Support for shorter SPS periodicities than the existing ones [RAN2, RAN1].
· Address support for TSC message periodicities with non-integer multiple of NR supported CG/SPS periodicities, as captured in TR 38.825, section 6.5.2. [RAN2, RAN1].



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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