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Introduction
In the RAN1#91 meeting [1] of eV2X, the following agreement was achieved for Maximum time reduction between packet arrival at layer 1 and resource selection for transmission.
	Agreement
· The minimum value of T2 can be reduced to support Layer 1 latency reduction.
· (Pre)configuration based selection of minimum value of T2 is supported.
· The minimum value of T2 is selected from a set of values.
· The set of values includes at least 20ms, and a value lower than 20ms (FFS how many additional values). 
· FFS: whether the (pre)configuration is per PPPP, CBR range, per carrier, or if it intends to have a similar behaviour as a rel-14 UE, etc.


In the RAN1#92bis meeting [2] of eV2X, the following agreement was achieved for Maximum time reduction between packet arrival at layer 1 and resource selection for transmission.
	Agreement
The minimum (pre-)configurable T2min is [10]ms.
The maximum (pre-)configurable T2min is 20ms.
The determination of T2min 
· For each PPPP, the T2min is (pre-)configured by RRC.
Note: The actual value of T2 (>=T2min) is left to UE implementation.


The purpose of this document is to provide a summary on the proposals for AI 6.2.5.4 “Maximum time reduction between packet arrival at layer 1 and resource selection for transmission” to facilitate the discussion in RAN1#93 based on the contributions submitted under this AI [3-14].
Submitted and suggested proposals
2.1 The minimum value of T2
Submitted Proposals
R1-1805986 Huawei, HiSilicon:
· Proposals: The minimum (pre-)configurable T2min is 9ms.

R1-1806150 Ericsson:
· Proposal: The range of configurable T2min is {10, 11, …, 20}. Signalling details up to RAN2.

R1-1806485 Intel:
· Proposal 1
· Confirm additional T2min value of 10ms so that any of T2min values 10 or 20 ms can be configured 
· Remaining signaling details are finalized in RAN2 WG

R1-1806681 Samsung:
· Proposal 1: Confirm that minimum (pre-)configurable T2min is 10ms.

R1-1806998 Nokia:
· Proposal 1: Confirm that the exact value of minimum (pre-)configurable T2min is 10ms.

Suggested proposal:
· The minimum (pre-)configurable T2min is [10]ms.

2.2 Issue introduced after T2 reduction
Submitted Proposals
R1-1806101 ZTE:
· Observation 1: The collision probability may increase due to T2 reduction in some cases.

R1-1806819 ITRI:
· Observation 1: Collision issue will become more significant when the minimum value of T2 is reduced to support layer 1 latency reduction.

R1-1806863 OPPO:
· Observation 1: Reducing T2 will increase transmission collision probability and half duplex effect
· Observation 2: Reducing T2 can result in no available resource to report.

Common understanding:
· Reduction of the T2min increases collision probability during resource selection.

2.3 Potential enhancement/mechanism after T2 reduction
Submitted Proposals
R1-1806101 ZTE :
· 
Observation 2: Only changing the proportional factor for  to a fixed value is not sufficient for mitigating the increase of collision probability.
· Proposal 1: Either of two options can be considered to avoid the increase of collision probability due to T2 reduction.
· 
Option 1: Introduce an additional S-RSSI threshold value for Rel-15 UEs to form.
· 
Option 2: Report the maximum value of S-RSSI in  to high layer for resource selection.

R1-1806265 CATT:
· [bookmark: OLE_LINK41][bookmark: OLE_LINK42]Proposal 1: When T2 is decreased, the following issues should be considered:
· [bookmark: OLE_LINK46][bookmark: OLE_LINK47]Through further evaluation with typical scenarios for the system performance (PRR), the reasonable T2min value can be determined to support the stringent latency requirements of the use cases in 3GPP TR 22.886.
· Considering the complexity of the configuration and T2 is essentially restricted to the latency requirements of the service, T2 is not suggested to be configured as per CBR and/or per carrier granularity. 
· 

In the unevenly distributed services scenario, the ratio (20%) of the candidate single-subframe resources to the total number of the candidate single-subframe resources  should be re-evaluated, especially for the service with stringent latency requirement.
· In order to avoid the resource collision, some extra mechanisms shall be considered in resource selection, e.g., the preemption mechanism based on the service priory is feasible and could be re-evaluated in Rel-15.
· Proposal 2: The number of sidelink SPS process for mode 4 shall be extended to support the service with stringent latency requirement less than 20ms. 
· Proposal 3: Combining with decreased T2, the enhanced CA scheme should be considered to achieve the reduced latency.

R1-1806352 Lenovo:
· 

Proposal 1: The reporting percentage of and the  increment need to be enhanced in stringent latency requirement case.
· 


Proposal 2: The reporting percentage of and  increment can be (pre)configured by eNB corresponding to.
· 


Proposal 3: UE physical layer can determine the reporting percentage of and increment corresponding to  and measured channel busy ratio.
R1-1806819 ITRI:
· Proposal 1: When reduced T2 is adopted for latency reduction, some mechanisms should be considered to increase available candidate resources, for example, subchannel-based resource sensing, multiple carriers and exceptional resource pool including, and so on. 
· Proposal 2: Some mechanisms for resource selection also should be considered to further reduce collision probability when reduced T2 is adopted. 
· Proposal 3: Under the cases of high PPPP and/or small T2 value, more candidate resources and/or candidate carriers should be provided to mitigate collision issue.

R1-1806863 OPPO:
· Proposal 1: The parameter 20% can be relaxed in case of short latency to reduce transmission collision probability and half duplex effect. 

R1-1806998 Nokia:
· Proposal 2: No modification to the resource selection mechanism defined in Rel-14 after T2 reduction. 

R1-1807047 NTT DOCOMO:
· Observation 1: Rel-14 congestion control avoids the case when resource candidates have very small SINR and/or no appropriate resource candidates are reported to MAC layer. 
· Observation 2: Congestion control can be performed per resource pool, and threshS-RSSI-CBR can be ‘resource pool specific’ configured.
· Observation 3: By associating a smaller threshS-RSSI-CBR to resource pool configured with small T2min, the congestion level on the resource pool can be maintained by assuming that transmitting UE selects resource pool with small calculated CBR value for packet transmission.
· Proposal 1: UE prioritizes to select resource pool with small calculated CBR value for packet transmission.

Suggested proposal:
· 
2.4 Latency reduction in Mode-3
Submitted Proposals
R1-1806485 Intel :
· Proposal 2
· Considering limited time to complete WI, lack of objective to support increased rate of transmissions, potential impact on specification and Rel.14 Mode-4 UEs, further discuss support one of the Options 1, 3, 4.
Potential options:
· Option 1. Do not introduce signaling of 10ms SPS period in SCI format 1, but keep value for Mode-3 SPS configuration
· Follow R14 Mode-3 UE behavior on PC5 (i.e. do not indicate resource reservation) and while follow R15 DCI Format 5 instruction in terms of sidelink transmission
· Option 2. Introduce resource reservation of 10ms also for Mode-4 UEs
· We would like to notice that it does not facilitate resource selection latency reduction for Mode-4 UEs
· From L1 perspective, the transmission period of 10ms on sidelink can be supported by using two sidelink processes (shifted in time by 10ms) with resource reservation interval of 20ms. It should be noted that with legacy physical structure the support of 10ms resource reservation interval will lead to increased collisions and lack of sensing information for up to 40 or even higher percentage of sidelink resources (depending on pool configuration) and assuming two sidelink reservation processes each utilizing 2 TTIs.
· Option 3. Revert RAN2 agreement to introduce 10ms SPS configuration for R15 Mode-3 UEs.
· There were no objective in WID to increase transmission rate for Mode-3 UEs. 
· No impact on RAN1/RAN2 specification. 
· Option 4. Limit RAN2 agreement to Mode-3 scenarios only (i.e. do not assume pool sharing with Mode-4 UEs)
· This option is somewhat equivalent to Option 1 and does not require any RAN1 specification change (i.e. no signaling of 10ms resource reservation interval in SCI). 

R1-1806585 LGE:
· Proposal: In Mode 3, to handle the problem (e.g., packet dropping) caused by the high latency of resource rescheduling procedure, it can consider the solution that temporally allows the transmission using the exceptional pool.
R1-1806681 Samsung:
· Observation 1: It is not necessary to reduce the latency of mode 3 transmission for the case of UE having no sidelink grant when V2X packet arrives .
· Proposal 2: Considering to use “ Time gap between initial transmission and retransmission”  in SCI 1 to indicate resource reservation 10ms away.

R1-1806819 ITRI:
· Observation 2: It is obvious that short TTI can be used to reduce the latency for V2X Mode 3 communication
· Proposal 4: Latency reduction for V2X Mode 3 communication needs to be considered to meet the latency requirements in the use cases for 5G V2X services.
· Proposal 5: Short TTI can be considered in latency reduction for V2X Mode 3 communication

R1-1806863 OPPO:
· Proposal 2: SPS scheduling can be used in Mode 3 to reduce latency.
· Proposal 3: UE sends latency requirement to eNB to assist eNB’s scheduling. 
· Proposal 4: eNB to configure grant-free (GF) resources/sub-pool with in a Mode 3 resource pool for immediate and temporary transmission of new messages with short latency, while requesting and waiting for Mode 3 SL scheduling from the eNB.

R1-1806998 Nokia:
· Observation 1: Mode 3 cannot support the lower latency requirements (e.g. 10ms).
· Observation 2: Based on current specification, if UE supports lower-latency V2X services, it has to use mode 4 for both lower- and normal-latency services, even though in some circumstances mode 3 is more preferred for normal-latency services. 
· Proposal 3: Enable UE to use mode 3 and mode 4 simultaneously. 

2.5 SPS support with lower latency requirement
Issue 1: 10ms SPS periodicity is supported in Mode-3, no specification work is needed for Mode-4 to support for 10ms SPS.
Issue 2: When 10ms SPS is supported by Rel-15, compatibility between Rel-14 and Rel-15.
Offline proposals:
· Revisit until RAN2 has agreement on this issue.
Issue 3: In Mode 3, to handle the problem (e.g., packet dropping) caused by the high latency of resource rescheduling procedure, 
· It can consider the solution that temporally allows the transmission using the exceptional pool.
· [bookmark: _GoBack]Enable UE to use mode 3 and mode 4 simultaneously
Offline proposals:
Leave it to RAN 2 discussion.
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