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[bookmark: _Ref298777854]Introduction
[bookmark: _Ref174151459][bookmark: _Ref189809556]At the TSG RAN Meeting #75, 3GPP V2X Phase 2 work items to support advanced V2X services as identified in SA1 TR 22.886 were discussed and the following agreements were made by RAN WG with respect to PC5 functionalities.
· 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]
· Carrier aggregation(up to 8 PC5 carriers)
· 64QAM
· Reduce the maximum time between packet arrival at Layer 1 and resource selected for transmission
· Radio resource pool sharing between UEs using mode 3 and UEs using mode 4
In this contribution, we discuss about 64QAM and reducing maximum time issues for PC5 V2X communication.
Discussion
64QAM
Sidelink modulation and coding scheme (MCS) is affiliated to sidelink control information (SCI) with occupying 5 bit MCS field. Moreover, the size of MCS field can fulfill all items of modulation, TBS index and redundancy version table for PUSCH. However, maximum MCS order to be used for sidelink is 4 in current Rel. 14 technical specification. It is specified in following statement of TS 36.213. 
· 



the modulation order is determined using the "modulation and coding scheme " field () in SCI format 0. For, the modulation order is set to , where is determined from Table 8.6.1-1.
· 



the modulation order is determined using the "modulation and coding scheme " field () in SCI format 1. For, the modulation order is set to , where is determined from Table 8.6.1-1.

Fortunately, because the current size of MCS field in SCI can cover high order MCS, 64QAM can be used by permitting modulation order . It is also advantage that Rel-14 UEs which are used same scheduling assignment compared to that of using 64QAM functionality can not be caused performance degradation.
Proposal 1: 64QAM can be supported by permitting modulation order when UEs transmit the PSSCH.
Changing of selection window range
[bookmark: _GoBack]Currently, SA1 is working on enhancement of 3GPP support for V2X services in FS_eV2X like vehicles platoonning, extended sensors, advanced driving and remote driving. To overcome low latency requirement of such advanced V2X services for resource sensing based UEs, resource selection time should be reduced. Specifically, the maximum time between packet arrival at Layer 1 and resource selected for transmission can be reduced. About resource UE procedure for determining the subset of resources to be excluded in PSSCH resource selection at TS 36.213 14.1, the following statement is specified.
· 











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.
To approach referred maximum time, we had better notice T2 at above statement. Currently, T2 is determined between 20 and 100 over considering UE implementation and latency requirement. However, even if UE has ability of selecting minimum latency, that is selection of maximum T1 and minimum of T2, it can’t fulfil latency requirement of advanced V2X services. 
Accordingly, One possible way to resolve this issue is that the selection window range (or minimum value of T2) can be changed with consideration for the characteristic of packet to be transmitted, e.g., latency requirement or PPPP (especially if the packet with different latency requirement has different PPPP).
Proposal 2: To satisfy advanced V2X service latency requirement, it is preferred that selection window range should be changed with consideration for the characteristic of packet to be transmitted.
Conclusion
This contribution discussed 64QAM support maximum time reduction between packet arrival and selected transmission resource for V2X PC5 functionalities. The discussion can be summarized as follows:
Proposal 1: 64QAM can be supported by permitting modulation order when UEs transmit the PSSCH.
Proposal 2: To satisfy advanced V2X service latency requirement, it is preferred that selection window range should be changed with consideration for the characteristic of packet to be transmitted.
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