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Introduction
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]In RAN1 #91, the following RAN 1 objectives were approved in work item on 3GPP Phase2 V2X [1]:
	Agreement
1. The minimum value of T2 can be reduced to support Layer 1 latency reduction.
1. (Pre) configuration based selection of minimum value of T2 is supported.
1. The minimum value of T2 is selected from a set of values.
0. The set of values includes at least 20ms, and a value lower than 20ms (FFS how many additional values). 
0. [bookmark: _GoBack]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 RAN1 #92bis, the following RAN 1 agreements were approved. [2]
	Agreement
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]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.


In RAN1 #92bis, the summary of proposals was provided for latency reduction issues of Mode 3 and Mode 4 with R1-1805283 [3].
[bookmark: OLE_LINK22][bookmark: OLE_LINK23]This contribution is revised from R1-1803728 [4].
In this contribution, we discussed the latency reduction between packet arrival at layer 1 and resource selection for transmission. For the convenience, the latency mentioned in this contribution is referred to the latency between the packet arrival at layer 1 and resource selection for transmission.
Discussion
[bookmark: OLE_LINK24][bookmark: OLE_LINK25][bookmark: OLE_LINK28][bookmark: OLE_LINK35][bookmark: OLE_LINK36][bookmark: OLE_LINK33][bookmark: OLE_LINK34]In Rel-14 LTE-V2X, the lower latency of 20ms and 50ms has been introduced in the resource selection scheme. In order to support the 20ms and 50ms, the scaling method based on the 100ms is applied in the process of sensing window, resource selection and resource reservation. Because the value of the minimum (pre-) configurable T2min is initially suggested as [10] ms, the system performance (PRR) should be further evaluated with typical scenarios. Thus, the reasonable T2min value can be determined to support the stringent latency requirements of the use cases in 3GPP TR 22.886 [5].
[bookmark: OLE_LINK26][bookmark: OLE_LINK27][bookmark: OLE_LINK37][bookmark: OLE_LINK38]The service priority can be mapped into PPPP, and PPPP can also be mapped into PDB (Packet Delay Budget). Currently, the mapping of PPPP/PDB to T2 is not clearly defined [6]. In order to support different services of different latency requirements, the mapping relationship between PPPP/PDB and T2 should be provided by upper layer. LS has been sent to RAN2 to suggest that the minimum T2 value allowed for mode-4 operation is defined as per PPPP [7]. Considering the complexity of the configuration and T2 is essentially restricted to the latency requirements of the service, T2min is not suggested to be configured as per CBR and/or per carrier granularity.






When T2 is decreased, the length of the resource selection window is also decreased. As defined in TS 36.213 [8], considering the skipped subframe and the excluded subframe with PSSCH-RSRP higher than the threshold based on the TX-RX priorities, the number of the available candidate single-subframe resources may be decreased with decreasing T2. Because of the different T2 configurations, the TBs arriving at the layer 1 may not be distributed evenly. If the ratio of the candidate single-subframe resources to the total number of the candidate single-subframe resources is still set as 20%, in the short resource selection window of decreasing T2, the PSSCH-RSRP threshold may be increased iteratively to unreasonable high. If the ratio of to can be decreased lower than 20%, the number of iteration of uplifting the PSSCH-RSRP threshold with 3dB may be reduced and provide the reasonable threshold for the resource selection. However, with decreased ratio, the probability of the resource collision may increase. With the consideration of the unevenly distributed services scenario due to variable T2 value, the ratio (20%) of to  should be re-evaluated, especially for the service with stringent latency requirement.
In legacy Rel-14 V2X mode 4, candidate resources in the resource selection window are selected based on the sensing mechanism and the random mechanism is selected to reduce the resource collision and half duplex impacts. However, if the T2 is decreased, it will reduce the resource selection window in time-domain, and it will increase the probability of resource collision and half duplex impacts. 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.
[bookmark: OLE_LINK41][bookmark: OLE_LINK42]Proposal 1: When T2 is decreased, the following issues should be considered:
1) [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.
2) 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. 
3) 

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.
4) 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.
Because the physical layer scheme provides the transmission capability for the packets from upper layer, the enhanced multiple SPS processes and CA scheme should be considered to reduce the buffering time in the upper layer and may improve the performance of the reliability.
[bookmark: OLE_LINK39][bookmark: OLE_LINK40]In Rel-14, only two SPS processes are defined to support CAM/DENM messages for Mode 4. If the latency lower than 20ms is supported, when CAM/DENM messages occupied the two SPS processes, there may be no available SPS processes for the stringent latency services. The packets of the services with latency lower than 20ms may be restricted to be transmitted with on-shot mechanism. Thus, the performance of the lower than 20ms latency services may be deteriorated of the resource collision. Therefore, extended SPS process shall be provided to support the service with stringent latency requirement less than 20ms, and the latency reduction could be guaranteed with the decreasing T2 during the process of the resource selection. 
[bookmark: OLE_LINK43][bookmark: OLE_LINK44]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. 
Because one service can be mapped into different carriers, if the multiple segments of the large packet can be transmitted on the multiple carriers, the buffering time of the segments can be reduced. Thus, the CA scheme can be utilized to reduce latency. 
[bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK45]Proposal 3: Combining with decreased T2, the enhanced CA scheme should be considered to achieve the reduced latency.

Conclusion
In this contribution, the latency reduction between the packet arrival at layer 1 and resource selection for transmission is discussed. Particularly, we have following observations and proposals:
Proposal 1: When T2 is decreased, the following issues should be considered:
1) 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.
2) 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. 
3) 

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.
4) 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.
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