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1 Introduction
A new work item on Vehicle-to-Vehicle (V2V) communication was approved in [1], and RAN4 has been tasked to specify the RRM core and performance requirements. Although the V2V services are based on LTE sidelink, the operational scenarios and services are different from Rel-13 based sidelink. Thus new requirements are needed in some cases in addition to already existing sidelink requirements. In this contribution we discuss the measurement capabilities and the requirements of V2X UEs. 
2 Discussions
A legacy LTE UE is required to monitor on each operated carrier frequency up to a certain number of cells (in addition to the serving cell) by performing downlink measurements (e.g. RSRP, RSRQ) on them. These measurements are used to evaluate the cells for cell selection/re-selection, RRC re-establishment, handover, and other procedures. The neighbour cells on which the measurements are performed may belong to the same or different frequency (e.g. inter-frequency, non-serving carrier). In order for these procedures to work properly, the UE is required to measure on a certain number of cells (e.g. X=8) of the identified carriers. This number is specified in the specification TS 36.133. 
The legacy LTE UE is required to measure on 8 identified cells as specified in 8.1.2.2.1 in [2], as shown below:
	……

In the RRC_CONNECTED state the measurement period for intra frequency measurements is 200 ms. When no measurement gaps are activated, the UE shall be capable of performing RSRP, RSRQ, and RS-SINR measurements for 8 identified-intra-frequency cells, and the UE physical layer shall be capable of reporting measurements to higher layers with the measurement period of 200 ms. 
…...


However, the ProS UE operating in out of network coverage is only required to measure on 6 identified ProSe synchronization references. These requirements are specified in 11.5.2.2 in [2], as shown below:
	……

The UE capable of ProSe Direct Communication and/or ProSe Direct Discovery shall be capable of performing S-RSRP measurements for 6 identified ProSe synchronization sources with the measurement period of 400 ms. It is assumed that the ProSe synchronization sources do not drop or delay more than one SLSS transmission within the measurement period. Otherwise, the measurement period may be extended. 
……….


In light of the above existing requirements, we believe there are significant advantages in identifying and monitoring possible sidelinks or different type of V2X devices. But the required number of receptions or measurements may also depend on device type which is explained below.

The mobility behaviour of a V2P UE may be similar to a LTE UE, meaning that they may operate under low to normal speeds. The V2V UE, on the other hand, may operate under very high speed, e.g. absolute speed of 250 km/h and relative speed of 500 km/h. Unlike V2P and V2V UEs, the V2I UEs can be stationary, e.g. they can be mounted along a highway, road side units etc. A low mobility UE may be able to identify and receive from more number of references than a high-speed device. Hence, it is obvious that the number of receptions the V2X UE is required to monitor may depend on the device type. 
It is expected that there are significant advantages in having neighbour UEs (e.g. another V2X device) identified and measured in prior to actual transmission or reception to/from that UE. This can reduce the time it takes from that a critical incident/accident has occurred to that the UE has transmitted this information to neighbour UEs to warn them. This delay can be greatly reduced since this UE does not have to first detect the neighbour UEs which can take up to several hundred milliseconds to few seconds. Secondly, this UE does not have to measure in prior to transmission/reception which can be few hundred milliseconds. In total, the identification delay and measuring delay may contribute to a large part of the total transmission delay. Reducing any delays for safety critical messages is desired as it can help the vehicles/devices to avoid incidents and safe lives.

In addition, if the V2X device is operating in-coverage, it may also have to perform downlink WAN measurements in parallel to sidelink measurements. The WAN measurements will be based on the received signals on the WAN carrier(s) while the sidelink measurements will be based on the configured sidelink carrier(s). Since the UE’s total reception capability is limited, the required number of cellular receptions may have direct impact on the sidelink receptions and vice versa. Therefore it is important to configure the V2X UE in a smart way so that it is able to receive on different carriers and devices in parallel so that it is able to meet the different requirements in cellular carriers and sidelink carriers respectively.
For V2P and V2I devices, the number of measurements the UE can performed on other synchronization references can be same as existing ProSe UE requirements. However, this number may be reduced for V2V UEs given the high mobility of this UEs compared to P- and I- UEs. If signalling support exists, the V2X UE may also indicate to the serving eNodeB about its measurement utilization based on which the serving eNodeB can reconfigure the measurement configuration to this UE. 
Based on the discussions above, we make the following proposals:

· Proposal #1: V2I and V2P UEs shall be capable of performing S-RSRP measurements for 6 identified SyncRefUEs each with a period of TBD ms. 
· Proposal #2: V2V UEs shall be capable of performing S-RSRP measurements for 4 identified SyncRefUEs with a period of TBD ms. 

· Proposal #3: A V2X UE capable of V2V, V2I and V2P operation shall be capable of performing S-RSRP measurements for 8 SuncRefUEs with a period of TBD ms.
3 Conclusion

In this contribution we have discussed measurement capabilities and requirements for V2X UEs. In brief, we have made the following observation and proposal:
· Proposal #1: V2I and V2P UEs shall be capable of performing S-RSRP measurements for 6 identified SyncRefUEs with a period of TBD ms. 
· Proposal #2: V2V UEs shall be capable of performing S-RSRP measurements for 4 identified SyncRefUEs with a period of TBD ms. 
· Proposal #3: A V2X UE capable of V2V, V2I and V2P operation shall be capable of performing S-RSRP measurements for 8 SuncRefUEs with a period of TBD ms.
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