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1. Introduction
This paper discusses definition of in-coverage, out-of-coverage and edge-of-cell coverage. In TR 36.843 [1], partial coverage is disclosed as a major scenario for public safety. In this scenario, UE relay or D2D communication will be necessary to be triggered. In order to support such partial coverage operation, a definition of edge-of-cell coverage is necessary to trigger necessary D2D operations, e.g. transmission of the D2DSS. In this paper, we will evaluate some necessary operations on partial coverage. Based on these operations, we propose the definition of in-coverage, edge-of-coverage and out-of-cell coverage as follows: 
In-coverage：A UE has uplink connection to a cell and the reception RSRP is above X dBm. X is FFS.

Edge-of-coverage：A UE has uplink connection to a cell but the reception RSRP is below than X dBm. X is FFS.
Out-of-coverage：A UE does not have uplink connection to a cell
2. Partial Coverage Operation
TR 36.843 discloses four scenarios shown in Table 1. Scenario 1B shown in Figure 1 is for partial coverage operation. In this scenario, UE1 is in coverage and UE2 is out of coverage. There are four situations leading Scenario 1B happened.

Situation 1：UE1 is in coverage and UE2 moves from in-coverage area to out-of-coverage area.
Situation 2：UE2 is out of coverage and UE1 moves from out-of-coverage area to in-coverage area.

Situation 3：UE1 is in coverage. UE2 turns on power and connects to UE1.
Situation 4：UE2 is out of coverage. UE1 turns on power and connects to UE2.
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Figure 1：Partial Coverage described by Scenario 1B in TR 36.843 [1]
	Scenarios
	UE1
	UE2

	1A: Out-of-Coverage
	Out-of-Coverage
	Out-of-Coverage

	1B: Partial-Coverage
	In-Coverage
	Out-of-Coverage

	1C: In-Coverage-Single-Cell
	In-Coverage
	In-Coverage

	1D: In-Coverage-Multi-Cell
	In-Coverage
	In-Coverage


Table 1：D2D Scenarios.
In Situation 1, UE2 originally has LTE uplink connection. After moving to out-of-coverage area, UE2 performs D2D communication with UE1. Before entering out-of-coverage area, UE2 shall detect the uplink signal become weak and there is no other eNBs to camp on. UE2 will detect if there is the D2DSS around UE2. If there is no D2DSS, either UE2 or UE1 transmits D2DSS and PD2DSCH as reference to facilitate D2D operation. Then UE2 switch from LTE uplink communication to D2D operation before UE2 loses LTE uplink. In summary, UE2 needs to perform complete procedure before UE2 enters out-of-coverage area, UE2 on the edge-of-cell coverage. Otherwise, UE2 loses connection with UE1.
In Situation 2, UE1 originally performs D2D operation with UE2. UE1 and UE2 may follow a D2DSS through an out-of-coverage D2D synchronization source. When UE1 enters eNB coverage, UE1 will measure the RSRP from the eNB and track the eNB timing. After synchronizing with the eNB, UE1 will maintain an uplink with eNB in case of UE2 entering in-coverage area. UE1 also transmits D2DSS according network timing to realign the timing of the UE2. In summary, UE1 needs performing uplink connection, eNB timing alignment, D2DSS transmission when UE1 enters in-coverage area, UE1 on the edge-of-cell coverage.
In Scenarios 3, UE1 has uplink connection with eNB. When UE2 turns on power, UE2 will detect if there is eNB signal. Since UE2 is out of coverage, UE2 will detect if there is D2DSS. If not, the UE will act as an independent D2D synchronization source to announce the existence of the UE2. UE1 can detect the UE2 and establish a connection with UE2. If UE2 detect a D2DSS, the UE2 will announce itself through broadcast signal according to the frame configuration. If the D2DSS comes from UE1, UE2 could establish with UE1 according to UE1’s timing. In summary, UE1 either transmits D2DSS or detects UE1’s broadcast signal when UE1 on the edge of cell coverage.
In Scenario 4, UE2 is out of coverage and either transmits D2DSS or broadcasts signal to announce itself. When UE1 turns on power, UE1 will synchronize with eNB. After synchronization, UE1 will start to detect if there is an out-of-coverage UE2 preparing to connect to UE1. If UE1 can not detect the UE2, UE1 may transmit D2DSS to facilitate UE2 to connect to UE1. In summary, UE1 detects UE2 when UE1 is on edge of cell coverage.
Observation 1：On the edge-of-cell coverage, UE is capable of maintaining uplink transmission.
Observation 2：On the edge-of-cell coverage, UE will monitor D2DSS in case of loss of uplink connection.
Observation 3：On the edge-of-cell coverage, UE may transmit D2DSS
Proposal：
In-coverage：A UE has uplink connection to a cell and the reception RSRP is above X dBm. X is FFS.

Edge-of-coverage：A UE has uplink connection to a cell but the reception RSRP is below than X dBm. X is FFS.

Out-of-coverage：A UE does not have uplink connection to a cell

3. Conclusions

This paper provides definition based on partial network coverage operation. Uplink shall be maintained on edge of cell coverage. Otherwise, it will cause connection loss
Observation 1：On the edge-of-cell coverage, UE is capable of maintaining uplink transmission.

Observation 2：On the edge-of-cell coverage, UE will monitor D2DSS in case of loss of uplink connection.

Observation 3：On the edge-of-cell coverage, UE may transmit D2DSS

Proposal 1：
In-coverage：A UE has uplink connection to a cell and the reception RSRP is above X dBm. X is FFS.

Edge-of-coverage：A UE has uplink connection to a cell but the reception RSRP is below than X dBm. X is FFS.

Out-of-coverage：A UE does not have uplink connection to a cell
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