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1. Introduction
In 3GPP TSG RAN Meeting #75, the WI on 3GPP V2X phase 2 was endorsed with following objectives related to RAN1[1]:
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]

a) Carrier aggregation (up to 8 PC5 carriers);

b) 64QAM;

c) Reduce the maximum time between packet arrival at Layer 1 and resource selected for transmission;
d) Radio resource pool sharing between UEs using mode 3 and UEs using mode 4;

The discussion of this contribution will focus on the objective c) Reduce the maximum time between packet arrival at Layer 1 and resource selected for transmission. The solutions for other objectives are discussed in our companion contributions [2] [3] [4]. 

2. Discussion
In 3GPP Release 14, when requested by higher layers in subframe n, the UE shall determine the set of resources to be reported to higher layers for PSSCH transmission. The UE assumes that any set of contiguous sub-channels included in the corresponding PSSCH resource pool within the time interval 
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 shall fulfil the latency requirement.
[Observation 1.] In order to support shorter latency in V2X requirements, the value of T2 should be further reduced on the resource selection window for UEs using Mode 4.
[Observation 2.] The minimum 3ms latency requirement may not seem feasible for LTE-V2V (sidelink) technologies, unless the support of shortened TTI is determined for sidelink operation.
[Proposal 1.] The minimum value of T2 needs to be modified to 10 to fulfil the 10ms latency requirement.
[Observation 3.] The UE selects one of the allowed values configured by upper layers in restrictResourceReservationPeriod and set the resource reservation interval by multiplying 100 with the selected value. The minimum value of the resource reservation interval is 20 subframes. In the same context of T2 reduction, the transmission interval for UEs using Mode 4 also needs to be further reduced.
[Proposal 2.] for TS 36.331 [5] The minimum value of restrictResourceReservationPeriod needs to be added for 10ms resource reservation interval as below.
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[Proposal 3.] for TS 36.321 [6] By the additional resource reservation interval (i.e., restrictResourceReservationPeriod = 0.1), the interval for randomly selecting an integer value needs to be newly defined, i.e., the interval [50, 150] for the resource reservation interval equal to 10ms.
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[Proposal 4.] In order to support shorter latency in the HARQ process, two alternatives can be considered . RAN2 should ask RAN1 which alternative should be assumed.
· (Alternative 1) By Proposal 2 with the minimum value of restrictResourceReservationPeriod, the interval for HARQ resource selection needs to be changed.
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· (Alternative 2) By Proposal 2 with the minimum value of restrictResourceReservationPeriod, without any changes of HARQ resource selection interval, the HARQ process can be skipped when the resource reservation interval is less than or equal to 10ms. 
[Proposal 5.] RAN2 should further study the trade-off between increased resource collisions versus decreased overlapped resource selection window due to the T2 reduction in Proposal 1.
3. Conclusion
In this contribution, we discussed the potential issues for the support of latency reduction in LTE-V2V for UEs using Mode 4. We have following observations and proposals.
[Observation 1.] In order to support shorter latency in V2X requirements, the value of T2 should be further reduced on the resource selection window for UEs using Mode 4.

[Observation 2.] The minimum 3ms latency requirement may not seem feasible for LTE-V2V (sidelink) technologies, unless the support of shortened TTI is determined for sidelink operation.
[Proposal 1.] The minimum value of T2 needs to be modified to 10 to fulfil the 10ms latency requirement.
[Observation 3.] The UE selects one of the allowed values configured by upper layers in restrictResourceReservationPeriod and set the resource reservation interval by multiplying 100 with the selected value. The minimum value of the resource reservation interval is 20 subframes. In the same context of T2 reduction, the transmission interval for UEs using Mode 4 also needs to be further reduced.

[Proposal 2.] The minimum value of restrictResourceReservationPeriod needs to be added for 10ms resource reservation interval.
[Proposal 3.] By the additional resource reservation interval (i.e., restrictResourceReservationPeriod = 0.1), the interval for randomly selecting an integer value needs to be newly defined, i.e., the interval [50, 150] for the resource reservation interval equal to 10ms.
 [Proposal 4.] RAN2 should ask RAN1 which alternative should be assumed in order to support shorter latency in the HARQ process.
· (Alternative 1) By Proposal 2 with the minimum value of restrictResourceReservationPeriod, the interval for HARQ resource selection needs to be changed.

· (Alternative 2) By Proposal 2 with the minimum value of restrictResourceReservationPeriod, without any changes of HARQ resource selection interval, the HARQ process can be skipped when the resource reservation interval is less than or equal to 10ms. 
[Proposal 5.] RAN2 should further study the trade-off between increased resource collisions versus decreased overlapped resource selection window due to the T2 reduction in Proposal 1.
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2.1. Example of Spec. Change by Proposal 2


SL-RestrictResourceReservationPeriod


The IE SL-RestrictResourceReservationPeriod indicates which values are allowed for the signaling of the resource reservation period in PSCCH for V2X sidelink communication, see TS 36.321 [6].


SL-RestrictResourceReservationPeriod information element


-- ASN1START





SL-RestrictResourceReservationPeriodList-r14 ::=	SEQUENCE (SIZE (1..maxReservationPeriod-r14)) OF SL-RestrictResourceReservationPeriod-r14





SL-RestrictResourceReservationPeriod-r14 ::=		ENUMERATED {v0dot1, v0dot2, v0dot5, v1, v2, v3, v4, v5, v6, v7, v8, v9, v10, spare4,spare3, spare2, spare1}





-- ASN1STOP





SL- RestrictResourceReservationPeriod field descriptions�
�
SL-RestrictResourceReservationPeriod


Value v0dot1 means SL-RestrictResourceReservationPeriod is set to 0.1, Value v0dot2 means SL-RestrictResourceReservationPeriod is set to 0.2, value v0dot5 means SL-RestrictResourceReservationPeriod is set to 0.5, value v1 means SL-RestrictResourceReservationPeriod is set to 1, and so on. Value v0dot2 and value v0dot5 are configured in a pool-specific manner only.�
�






2.2. Example of Spec. Change by Proposal 3


[xx,yy] = [50,150]


-	randomly select, with equal probability, an integer value in the interval [5, 15] for the resource reservation interval higher than or equal to 100ms, in the interval [10, 30] for the resource reservation interval equal to 50ms, in the interval [25, 75] for the resource reservation interval equal to 20ms or in the interval [xx, yy] for the resource reservation interval equal to 10ms, and set SL_RESOURCE_RESELECTION_COUNTER to the selected value;








2.3. Example of Spec. Change in 36.213 [7]


14.1.1.7     Conditions for selecting resources when the number of HARQ transmissions is two in sidelink transmission mode 4


When a set of subframes � for � have been selected for a set of transmission opportunities of PSSCH, a set of subframes � for � for another set of transmission opportunities of PSSCH shall meet the conditions -5 ≤ k ≤ 5 and � where � INCLUDEPICTURE  "cid:image031.png@01D30B94.3BCE0860" \* MERGEFORMATINET ��� is the resource reservation interval determined by higher layers and � is the maximum number of transmission opportunities of PSSCH in a selected subframe set.
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