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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.
	[bookmark: _GoBack]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.


The purpose of this document is to provide a summary on the proposals for AI 6.2.5.5 “Maximum time reduction between packet arrival at layer 1 and resource selection for transmission” to facilitate the discussion in RAN1#92bis based on the contributions submitted under this AI [2-14].
Latency reduction in Mode-4
2.1 The minimum value of T2
Submitted Proposals
R1-1803728 CATT:
· Proposals:
· When T2 is decreased, the following issues should be considered:
· The target use cases should be clarified and the target latency value should be defined.

R1-1803896 ZTE:
· Proposals:
· Only one value is supported for the minimum value of T2 lower than 20 ms and a similar behaviour as a Rel-14 UE should be supported for (pre)configuration of the minimum value of T2.

R1-1803987 OPPO:
· Proposals:
· Latency requirement in Rel-15 is no less than 10ms.

R1-1804021 ITRI:
· Proposals:
· A lower bound of minimum value of T2 should be considered. The details are FFS.

R1-1804128 Huawei, HiSilicon:
· Proposals:
· Strive to achieve 10ms latency target for this WI.
· Support T2=10ms for eV2X.

R1-1804206 Lenovo, Motorola Mobility:
· Proposals:
· T2 should be selected to fulfil the latency requirement.

R1-1804261 Nokia, NSB:
· Proposals:
· For Rel-15 V2X mode 4, the lower bound of T2 can be selected from the set {5ms, 10ms, 20ms}:
· For V2X services with latency requirement ≥ 20ms, set min T2 = 20ms;
· For V2X services with latency requirement < 20ms, set min T2 = α ∈ {5ms, 10ms, 20ms} with α = f(PPPP, CBR), and f being the (pre)configured mapping relationship between the lower bound of T2 and PPPP, CBR.

R1-1804323 Samsung:
· Proposals:
· In case of latency requirement is smaller than 20, the minimum value of T2 should be set to the maxim value that can satisfy the latency requirement.

R1-1804637 Ericsson:
· Observations:
· Maximum time between packet arrival at the layer 1 and resource selected for transmission is controlled by parameter T2 in the resource search window [T1, T2].
· For Rel-14  [image: ]
· Proposals:
· Reduce the lower bound of parameter T2 
· where  is a function of at least packet’s PPPP and satisfies .

R1-1804691 Intel:
· Proposals:
· Do not support T2 values less than 10ms.
· Granularity of min T2 value for (pre)-configuration is 1ms.
· Reduction of T2 value below 20ms (if agreed) does not impose any new requirements on RX processing delay which is left up to UE implementation and can be up to 4ms (legacy value).
· Pre-configuration of min T2 value takes into account UE RX processing delay of 4ms for L1 latency budget calculation.

R1-1805025 NTT DOCOMO:
· Proposals:
· The minimum value of T2 is selected from two values [20ms, x]. FFS exact value of x.


2.2 The relationship between T2 and PPPP/CBR range/carrier
Submitted Proposals
R1-1803728 CATT:
· Proposals:
· When T2 is decreased, the following issues should be considered:
· The mapping relationship between PPPP/PDB and T2 should be provided by upper layer. LS should be sent to RAN2 to define the mapping relationship between PPPP/PDB and T2.

R1-1804021 ITRI:
· Proposals:
· The (pre)configuration of minimum value of T2 should be related to per PPPP, CBR range, and per carrier. The details are FFS.

R1-1804261 Nokia, NSB:
· Proposals:
· For Rel-15 V2X mode 4, the lower bound of T2 can be selected from the set {5ms, 10ms, 20ms}:
· For V2X services with latency requirement ≥ 20ms, set min T2 = 20ms;
· For V2X services with latency requirement < 20ms, set min T2 = α ∈ {5ms, 10ms, 20ms} with α = f(PPPP, CBR), and f being the (pre)configured mapping relationship between the lower bound of T2 and PPPP, CBR.

R1-1804515 LGE:
· Proposals:
· The minimum value of T2 is (pre)configured per PPPP.

R1-1804911 Qualcomm:
· Proposals:
· The minimum value of T2 is (pre-)configured on a per-PPPP and per-CBR basis.
· The (pre-)configuration for the minimum value of T2 can be included as part of congestion control parameters (similar to CRlimit that is set per-PPPP and per-CBR range).

R1-1805025 NTT DOCOMO:
· Observations:
· Assuming PPPP associated to shorter selection window, 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.
· Proposals:
· RAN1 assumes that PPPP can be associated to communication with short latency.

After discussion about Issue 2.1 and 2.2, the following offline proposals were made.

Proposal from offline rapporteur:
The minimum (pre-)configurable T2min is [10]ms.
The determination of T2min 
· Option 1: T2min is directly (pre-)configured by RRC.
· Option 2: For each PPPP and/or CBR, the T2min is (pre-)configured by RRC.
· Option 2-1: PPPP only.
· Option 2-2: CBR only.
· Option 2-3: both PPPP and CBR
· Option 3: T2min is fixed to [10]ms.
Note: The actual value of T2 for all the above options is left UE implementation.

RAN1#92bis Online session agreement made on Tuesday:
	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.



Wednesday proposals from offline discussion:
· Send LS to RAN2.

2.3 Potential enhancement/mechanism after T2 reduction
Submitted Proposals
R1-1803728 CATT:
· Proposals:
· When T2 is decreased, the following issues should be considered:
· 
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 Mtotal 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.

R1-1803896 ZTE:
· Observations:
· The collision probability may increase due to T2 reduction in some scenarios.
· In order to avoid collision probability increase, the candidate resources with high S-RSSI should be excluded when mode 4 UEs form set SB. 
· [bookmark: OLE_LINK12][bookmark: OLE_LINK23]Proposals:
· An additional S-RSSI threshold value should be considered for Rel-15 UEs to form the candidate resources set SB.
· When there are not enough resources or no unreserved resources in set SB, Rel-15 UEs can select resources from the exceptional resource pool.

R1-1803987 OPPO:
· Observations: 
· Reducing T2 will increase transmission collision probability and half duplex effect.
· It is possible that not enough resource is available to be reported to higher layer in case of resource pool sharing and short latency.
· Reducing T2 can result in no available resource to report.
· Proposals:
· The proportional factor can be relaxed in case of short latency to reduce transmission collision probability and half duplex effect.
· A smaller proportional factor can be configured if there is not enough resource available to be reported to higher layer.
· If there is no candidate resource to report, physical layer will report N/A to higher layer.
· When T2 / intended resource reservation interval is smaller than currently supported 20ms, multiple reservations should be sent by the reserving Rel-15 UE, while keeping the resource reservation value to 20ms in SCI.
· A new parameter field could be introduced in SCI for indicating the new/intended resource reservation periodicity that is smaller than 20ms to other Rel-15 UEs.

R1-1804021 ITRI:
· Observations:
· Collision issue will become more significant when the minimum value of T2 is reduced to support layer 1 latency reduction.
· Proposals:
· When reduced T2 is adopted for latency reduction, some mechanisms should be considered to increase available candidate resources, for example, threshold adjustment, subchannel-based resource sensing, multiple carriers and exceptional resource pool including, and so on. The details are FFS.
· Some mechanisms for resource selection also should be considered to further reduce collision probability when reduced T2 is adopted. The details are FFS.

R1-1804128 Huawei, HiSilicon:
· Observations:
· Allowing UE selection of smaller values of T2 does not have noticeable impact on system PRR.

R1-1804206 Lenovo, Motorola Mobility:
· Proposals: T2
· The reporting percentage of Mtotal and the Tha,b increment need to be enhanced in stringent latency requirement case.
· The reporting percentage of Mtotal and Tha,b increment can be (pre)configured by eNB corresponding to T2.
· UE physical layer can determine the reporting percentage of Mtotal and Tha,b increment corresponding to T2 and measured channel busy ratio.

R1-1804261 Nokia, NSB:
· Proposals:
· For Rel-15 V2X mode 4, if the lower bound of T2 is reduced, ways to overcome the increased collision probability shall be studied.

R1-1804323 Samsung:
· Proposals:
· To address the collision issue caused by the reduction of T2, when a UE with shorter latency traffic performing resource reselection at subframe n, it should be able to select resource within [n+T1, n+T2] in multiple carriers.

R1-1804515 LGE:
· Proposals:
· To avoid the case that the selection window becomes too short for the low latency application, the UE capability for the maximum value of T1 can be defined.

R1-1804691 Intel:
· Observations:
· In case if further latency reduction is supported and small transmission period becomes baseline mode of operation, the impact on congestion control should be re-evaluated.
· Proposals:
· Further study mechanisms to facilitate improved system performance in case if resource selection latency reduction below 20ms is introduced.

R1-1805025 NTT DOCOMO:
· Proposals:
· (Pre)configuration of minimum T2 value is per resource pool specific.


Wednesday offline discussion:
· There is no consensus on: RAN1 needs to consider about possible enhancement method to solve the increased collision on resource selection:
Yes: HW, CATT, OPPO, Lenovo
No: Panasonic, ZTE, Nokia, Intel, LGE

Suggested proposal:
· The increased collision probability issue introduced by reduced T2min should be further studied.
· FFS: Possible solutions or enhancement to solve the increased collision probability issue:
· Option 1: The preemption mechanism based on the service priory is feasible and could be re-evaluated in Rel-15.
· Option 2: The UE capability for the maximum value of T1 can be defined.
· Option 3: An additional S-RSSI threshold value should be considered for Rel-15 UEs to form the candidate resources set SB.
· Option 4: When there are not enough resources or no unreserved resources in set SB, Rel-15 UEs can select resources from the exceptional resource pool.
· Option 5: Multiple reservations should be sent by the reserving Rel-15 UE, while keeping the resource reservation value to 20ms in SCI.
· Option 6: The reporting percentage 20% of Mtotal need to be re-evaluated.
· Other options are not precluded.
Latency reduction in Mode-3
Submitted Proposals
R1-1803987 OPPO:
· Proposals:
· SPS scheduling can be used in Mode 3 to reduce latency.
· UE sends latency requirement to eNB to assist eNB’s scheduling.
· 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.

R1-1804021 ITRI:
· Proposals:
· Latency reduction for V2X Mode 3 communication needs to be considered to meet the latency requirements in the use cases for 5G V2X services.

R1-1804128 Huawei, HiSilicon:
· Proposals:
· Send an LS to RAN2 to ask them to consider further latency reduction for PC5 Mode 3 communication.

R1-1804261 Nokia, NSB:
· Observations:
· Mode 3 cannot support the lower latency requirements (e.g. 5ms, 10ms).
· Based on current specification, if UE supports lower-latency V2X services, it has to work in mode 4 for the transmission of both lower-latency and normal-latency services, even though in some circumstances mode 3 is more preferred for normal-latency services.
· Proposals:
· Enable UE to work in mode 3 and mode 4 simultaneously.

R1-1804515 LGE:
· Proposals:
· In mode 3, to handle the problem (e.g., packet dropping) caused by the high latency of the resource rescheduling procedure, it can consider the solution that temporally allows mode 4 transmission using the exceptional pool.

R1-1804637 Ericsson:
· Observations:
· The minimum achievable mode-3 latency is 17.5ms for sidelink V2X.
· Enhancements for mode-3 sidelink-V2X are also necessary to fulfil Rel. 15 V2X use cases.
· Using shorter TTI on Uu results in significant decrease in latency and fulfil requirements for V2X use cases targeted by Rel. 15.
· Proposals:
· Introduce latency reduction techniques for mode-3 as well.
· Support the use of shorter TTI on Uu for mode-3 sidelink V2X operation by introducing a new sDCI format.

Wednesday offline discussion:
· There is no consensus in RAN1 for supporting new SL DCI format for STTI.
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