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Introduction
In RAN4#80bis, it is agreed that all requirements related to CEN DSRC Protection will be treated under a new signaling separated from that of Region 1 [5]. The details of the new signaling mechanism and the associated MPR are, however, not finalized and will be discussed in this paper.
Scope of work in RAN4
ETSI harmonized standards mandate that all ITS stations operating in Europe have to implement mitigation techniques described in Cause 5 [1]. 
Observation 1: the mitigation techniques have been specified in very detailed in the harmonized standards. 
The works to be done in 3GPP specification, if there is any, fall into two categories:
1. UE procedures.
2. UE RF performance parameters.
We can see that point 1 is clearly in RAN2 scope and point 2 is in RAN4 scope. Thus, RAN4 should send an LS to RAN2 to keep RAN2 informed about the mandated CEN DSRC coexistence mitigation techniques and concentrate on the RF performance part.
Proposal 1: RAN4 to send an LS to RAN2 to inform about the mandated CEN DSRC coexistence mitigation techniques.
Proposal 2: RAN4 to concentrate on the RF performance part, i.e. signaling and MPR framework.
Discussion on Signaling Framework
Type of Signalling
Since the CEN DSRC protection limit are additional requirements, there has to be a signalling to tell the UE when it has to meet those requirements. Currently, there are two identified options [5]:
· Option 1: Use new signaling type to allow upper layer signal physical layer when it detect toll station using the mandated detection technique.
· Option 2: NS_XX (-30dBm) and NS_XY(-65dBm) are applicable
Option 2 can be understand in a wider sense that NS signalling is reused for all newly defined signals. If NS signalling framework is used, the signal has to come from either eNBs or has to be pre-configured in the UE. If it is pre-configured, the UE has to apply the corresponding A-MPR, which is likely to be very large (≥13dB), all the time. This would lead to a serious performance degradation. As optimizing link budget is one of the major advantages over DSRC, permanent high A-MPR is clearly undesirable.[image: ]
Figure 1. Example of Tolling Station Protection Zone.
If the signal to comes from a Base Station to the UE, we can consider the example in figure 1. The protection zone is the shaded area, which can be up to 250m from each sides of the tolling station. Typically, the protection zone radius is about 55m. The base station near the tolling station can have a typical cell radius of 1000m. If the UE relies on NS signal from this base station to apply the coexistence requirements, it has to do so 1000m away from the tolling station from each side, which is clearly undesirable.
Furthermore, NS signalling is incapable of handling the temp/mobile tolling station. Since these kind of stations must be detected by either radio detection or from received CAM message. In this case, the signalling has to come internally inside the UE. 
Given all the discussions above, we think that Option 1 is more viable.
Observation 2: NS signalling is not suitable in this case because: 1) it is not dynamic enough and 2) it cannot handle the temp/mobile tolling stations case.
Proposal 3: RAN 4 adopts Option 1, i.e. define new type of signalling that allow upper layers to signal physical layers about addition requirements to be met when it is inside the Protected Communication Zones.
[bookmark: _GoBack]AS Signalling and D-MPR Framework
In this subsection, we discuss our proposed signalling framework. In particular, we define and Additional Signal (AS) so that higher layer can send to physical layers. The list of all defined ASs and its corresponding requirements are captured in Table 1.
	AS signal
	Maximum Transmission Power
(dBm EIRP)
	Spurious Emission Limit in Frequency Range 5795-5815
(dBm/MHz EIRP)

	AS_01
	10
	-65

	AS_02
	10
	-45


Table 1. AS signals to support CEN DSRC coexistence mitigation techniques.
These additional set of requirements correspond to coexistence mode A and mode B. For coexistence mode C and mode D, there is no signalling needed as the RF requirements are the same as the general requirements. Since there is new signalling framework, it is natural that a separate MPR category, which can be called D-MPR, i.e. Dynamic-MPR, is defined to associate with its. The proposed Dynamic-MPR, assuming power class 3 UE with 0dBi antenna gain, for each AS signal are captured in Table 2. The square brackets are values based on maximum transmission power limits and further simulation works is needed to verify if the corresponding emission limit can be met. The D-MPR for high power class UEs and for other assumed antenna gain has to be specify separately.
	AS signal
	D-MPR

	AS_01
	[13]

	AS_02
	[13]


Table 2. D-MPR to support CEN DSRC coexistence mitigation techniques.
The detail on how to apply the D-MPR in conjunction with the MPR and A-MPR is discussed in our companion contribution [6].
Proposal 4: RAN4 to adopt the AS signals defined in Table 1 and the associated D-MPRs defined in Table 2 to support CEN DSRC coexistence mitigation techniques.
Although there is not over the air signalling involved in AS, some common interface must be defined similar to NS pre-configuration to ensure testability. The detail of such interface design is in RAN2 scope.
Proposal 5: RAN4 to send an LS to RAN2 about new signalling.
Conclusions
On RAN4 work scope:
Observation 1: the mitigation techniques have been specified in very detailed in the harmonized standards.
Proposal 1: RAN4 to send an LS to RAN2 to inform about the mandated CEN DSRC coexistence mitigation techniques.
Proposal 2: RAN4 to concentrate on the RF performance part, i.e. signaling and MPR framework.
On Signaling Framework discussion
Observation 2: NS signalling is not suitable in this case because: 1) it is not dynamic enough and 2) it cannot handle the temp/mobile tolling stations case.
Proposal 3: RAN 4 adopts Option 1, i.e. define new type of signalling that allow upper layers to signal physical layers about addition requirements to be met when it is inside the Protected Communication Zones.
Proposal 4: RAN4 to adopt the AS signals defined in Table 1 and the associated D-MPRs defined in Table 2 to support CEN DSRC coexistence mitigation techniques.
Proposal 5: RAN4 to send an LS to RAN2 about new signalling.
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