


[bookmark: OLE_LINK1][bookmark: OLE_LINK2]3GPP TSG RAN WG1 Meeting #90bis	      	 R1-1717736
Prague, Czech Republic, 9th – 13th October 2017                    Resubmission of R1-1712661		
Agenda Item:     6.2.3.4
Source: 	Ericsson
[bookmark: Title]Title:	Reducing time-to-transmit for V2X
Document for:	Discussion and Decision
Introduction
RAN plenary #75 approved a work item [1] for 3GPP V2X Phase 2 to support advanced V2X services as identified in SA1 TR 22.886. The following topics are part of the detailed objectives of this work item:
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) [bookmark: _GoBack]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;
In this contribution, we discuss item (c).
Time-to-transmit in Sidelink Mode 4
In Rel-14 V2X, the procedure to determine the transmit resources for PSSCH in Mode 4 is as follows [2]:
14.1.1.6	UE procedure for determining the subset of resources to be reported to higher layers in PSSCH resource selection in sidelink transmission mode 4
If partial sensing is not configured by higher layers then the following steps are used:
A candidate single-subframe resource for PSSCH transmission  is defined as a set of  contiguous sub-channels with sub-channel x+j in subframe  where . The UE shall assume that any set of  contiguous sub-channels included in the corresponding PSSCH resource pool (described in 14.1.5) within the time interval  corresponds to one candidate single-subframe resource, where selections of  and  are up to UE implementations under  and . UE selection of  shall fulfil the latency requirement. The total number of the candidate single-subframe resources is denoted by.
(A similar procedure is applied for partial sensing.)
According to the above procedure, a UE receiving a packet at subframe n at the physical layer will search for a resource in the interval [image: ]with [image: ] and [image: ]. Hence, to reduce the maximum time between packet arrival and transmission we can reduce the lower bound of T2. Note, however, that the current values of T1 and T2 were chosen to ensure certain randomization in the resource selection process and therefore we should not reduce T2 arbitrarily. To this end, we believe that it is beneficial to tune the lower bound for T2 based on the priority of the packet to guarantee a fair and efficient share of resources among different users.  
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: ]

Reduce the lower bound of parameter T2 
· where (value FFS) is a function of packet’s PPPP and satisfies .
Conclusion 
In Section 2, we discuss the method to reduce maximum time between packet arrival at Layer 1 and resource selected for V2X transmission. 
Observation 1	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: ]
Based on the discussion in section 2, we propose the following:

Proposal 1	Reduce the lower bound of parameter T2 
· where (value FFS) is a function of packet’s PPPP and satisfies .
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