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Introduction
One of the objectives of the “V2X phase 2 based on LTE” work item [1] is concerned with reducing latency: 

1. Specify solutions for the following PC5 functionalities, which can co-exist in the same resource pools as Rel-14 functionality and use the same scheduling assignment format (which can be decoded by Rel-14 UEs), without causing significant degradation to Rel-14 PC5 operation compared to that of Rel-14 UEs: [RAN1, RAN2, RAN4]
c)	Reduce the maximum time between packet arrival at Layer 1 and resource selected for transmission;

In RAN1 #91 meeting, the following agreement [2] was reached:
· 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.

In RAN1 #92bis meeting, the following agreement [3] was reached:
· The minimum (pre-)configurable T2min is [10]ms.
· The maximum (pre-)configurable T2min is 20ms.
· The determination of T2min
o	For each PPPP, the T2min is (pre-)configured by RRC.

In this contribution, we discuss the latency reduction for mode 3 and mode 4 eV2X. 

Mode 4 latency
The minimum value of T2min
In RAN1 #92bis meeting [3], it is agreed that the minimum (pre-)configurable T2min is [10]ms. Note that in the LS to RAN2 on RRC parameters for V2X Phase 2 [4], the T2min value allowed for mode-4 operation per PPPP is “10ms to 20ms, granularity up to RAN2”, which implies that the minimum (pre-)configurable T2min is 10ms. So there seems to be no point in reopening the discussion on what the exact value should be, and the brackets for 10ms can be removed.

[bookmark: P_T2]Proposal 1: Confirm that the exact value of minimum (pre-)configurable T2min is 10ms.

Potential enhancement after T2 reduction
In Rel-14 resource selection procedure, the PHY layer reports 20% of the candidate resources to the MAC layer and the MAC layer randomly selects resources for transmission. After the lower bound of T2 is reduced, the amount of candidate resources reported to MAC layer would be reduced accordingly. Then the collision probability increases, especially in the case that multiple proximate UEs operate with low latency. To overcome the issue of increased collision probability, the following possible enhancements were proposed in previous meetings, as summarized in [5]: 
· 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.

From our side, we do not see very clear evidences on the benefits of these enhancements which may require a lot of specification efforts. Therefore, we think that the resource selection mechanism defined in Rel-14 should be reused as much as possible and none of the above options shall be supported.
[bookmark: P_T2_coll]
Proposal 2: No modification to the resource selection mechanism defined in Rel-14 after T2 reduction. 

Mode 3 latency
In mode 3, UE sends SR/BSR to eNB to request transmission resource and eNB grants resource to UE. This procedure takes at least 17ms as shown in the following (where n1~n5 denote the subframe numbers):
n1 = 1: UE sends SR;
n2 ≥ n1 + 4: UE receives UL grant for transmitting BSR;
n3 = n2 + 4: UE sends BSR;
n4 ≥ n3 + 4: UE receives SL grant for transmitting V2X data;
n5 = n4 + 4: UE sends data over sidelink.
Therefore, the current mode 3 cannot meet the lower latency requirements such as 10ms.

[bookmark: Obs_Mode3]Observation 1: Mode 3 cannot support the lower latency requirements (e.g. 10ms).

Issues of supporting both normal- and lower-latency V2X services
Based on the above analysis, it can be observed that 
· For lower-latency  (latency < 20ms) V2X services, only mode 4 can be used. 
· For normal-latency (latency ≥ 20 ms) V2X services, both mode 3 and mode 4 can be used.
Note that in current specifications, UE shall use only one mode (either mode 3 or mode 4) as per eNB configuration. This means, UE cannot use mode 3 and mode 4 simultaneously. Therefore, if UE supports lower-latency services during some time, eNB has to configure UE to use mode 4 for both lower-latency and normal-latency services during this period (Fig. 1), even though in some cases mode 3 is more preferred for normal-latency services.
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Fig. 1 Based on current specification, if UE supports lower-latency V2X services, it has to use mode 4 
for both lower-latency and normal-latency services.

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. 


Therefore, to make the mode selection and scheduling more flexible, it is better to allow eNB to configure UE to use mode 3 and mode 4 simultaneously. The benefits are twofold (Fig. 2):
1) By this way, mode 3 can be used for normal-latency services when UE supports lower-latency services.
2) By this way, a new resource selection mode can be designed for the lower-latency services. This new mode mixes mode 3 and mode 4: when the lower-latency packet arrives, the UE first transmits the packet based on mode 4 and at the same time requests resources from eNB (mode3); once receiving the scheduling grant from eNB, the UE switches to mode 3 for the subsequent transmissions.
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Fig. 2 If UE is allowed to use mode 3 and mode 4 simultaneously, the mode selection
for normal-latency services will be more flexible.

Proposal 3: Enable UE to use mode 3 and mode 4 simultaneously.

Impact of 10 ms SPS Period Introduced by RAN2
At the most recent RAN2 meeting, RAN2 agreed the following

Agreements
…
3: Add more SPS periodicity values (i.e. 10ms) into sidelink SPS configuration. 

RAN2 decided to introduce a new sidelink SPS period of 10 ms. Since this affects both the resource pool sharing objective and the “Reduce the maximum time between packet arrival at Layer 1 and resource selected for transmission” objective, we treat it in a dedicated contribution [6].


Conclusions
In this contribution, we discussed reduction of the time between packet arrival at L1 and transmission and make the following observations and proposals:

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

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

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. 
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