RAN WG1 Meeting #84                  
                                        

R1-160638
St Julian’s, Malta, 15th - 19th February 2016 
______________________________________________________________________Agenda item: 7.3.2.3
Source: LG Electronics
Title: Discussion on coexistence of PC5-based V2V operation and legacy Uu operation
Document for: Discussion and decision
1. Introduction
In RAN#70 a WI, support for V2V services based on LTE sidelink was approved [1]. The detailed objectives related to the coexistence of PC5-based V2V and legacy Uu operation are as follows:
4) To specify a solution/requirement (if needed) for coexistence of PC5-based V2V operation and legacy Uu operation with LTE in the same carrier frequency [RAN1] and in an adjacent carrier frequency [RAN4] 
In this contribution, we discuss the issues of coexisting PC5-based V2V and legacy LTE Uu along with potential solutions.
2. Discussions 
Coexistence issues between PC5-V2V and Uu can appear in four different angles as follows:

· Inter-UE coexistence in the same carrier frequency

· Inter-UE coexistence in different carrier frequency

· Intra-UE coexistence in the same carrier frequency

· Intra-UE coexistence in different carrier frequency

The second issue falls in the RAN4 scope as it is related to the outband emission. So this paper focuses on the remaining three issues which are relevant to RAN1.
2.1. Inter-UE coexistence in the same carrier frequency
This corresponds to the case where in-band emission of PC5-V2V transmission from UE A interferes with UL transmission from UE B in the same carrier. This problem has been studied since Rel-12 D2D and RAN1 already identified several solutions. One solution is applying open loop power control so that a D2D transmitting UE close to its serving eNB reduces its D2D transmission power so that its inband emission is also at a controlled level. As this power reduction may make that UE’s transmission vulnerable to interference from D2D transmissions from UEs far from the serving eNB, RAN1 also introduced the pathloss dependent resource pool selection where UEs having similar transmission power share the same resource pool. As PC5-V2V is based on the sidelink as well, the same principle can be reused in order to solve this issue.
Proposal 1: Open loop power control and pathloss dependent resource pool selection are reused for PC5-based V2V.
2.2. Intra-UE coexistence in the same carrier frequency
This corresponds to the case where a single UE is scheduled to transmit PC5-V2V and UL at the same time. Unless every PC5-V2V UE is mandated to support this simultaneous transmission potentially with different transmission timing, one transmission should be dropped. Rel-12 D2D adopted the principle of “always prioritize UL over D2D,” but this would not be suitable for PC5-V2V which can contain a safety-related message. This can be a problem especially when some UE-autonomous resource allocation is performed for PC5-V2V so that the eNB is not fully aware of the time location of PC5-V2V transmissions for each UE. On the other hand Rel-13 eD2D discovery introduced “ProSe gap” which is the network-configured time duration in which D2D transmission/reception can be prioritized over DL reception or UL transmission. It seems desirable to extend this ProSe gap so that, depending on the network configuration, PC5-V2V transmissions can be prioritized at least in some time duration.
Proposal 2: eNB can configure time duration in which PC5-V2V transmission can be prioritized over UL transmission.
2.3. Intra-UE coexistence in different carrier frequency
This is similar to the issue discussed in Section 2.2 but differs from the fact that the two transmissions are scheduled in two different carrier frequencies. If the UE supports such simultaneous transmission, power allocation is the issue. The current D2D specifies a power allocation rule where the UE should first allocate the required power to UL transmission, and then, D2D transmission power can use the remaining power subject to the condition that D2D transmission power is constant within a subframe.
Similarly to the discussion in Section 2.2, it is not desirable to allocate all the transmission power to UL even though PC5-V2V can be important for the safety service. Thus, some enhancement can be considered so that a minimum level can be guaranteed for the transmission of PC5-V2V regardless of the power required for UL transmission. We note that a similar principle is adopted for Dual Connectivity in Rel-13.
Proposal 3: RAN1 needs to study how to guarantee the minimum transmission power for PC5-V2V when a simultaneous UL transmission is scheduled in another carrier.
3. Conclusion
This contribution discussed the coexistence issue between PC5-based V2V and LTE Uu. The discussion can be summarized as follows:
Proposal 1: Open loop power control and pathloss dependent resource pool selection are reused for PC5-based V2V.
Proposal 2: eNB can configure time duration in which PC5-V2V transmission can be prioritized over UL transmission.

Proposal 3: RAN1 needs to study how to guarantee the minimum transmission power for PC5-V2V when a simultaneous UL transmission is scheduled in another carrier.
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