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1. Introduction
In RAN1#76bis meeting, coverage definition for D2D resource allocation mode change was extensively discussed and the following Liaison Statement (LS) is sent to RAN WG2.
<Partially captured from R1-141818 LS to RAN2 on Mode1 and Mode2 [1]>

RAN1 thanks RAN2 for providing definitions of in-coverage and out-of-coverage.

In addition to RAN2’s “may” conditions for using mode 1 and mode 2, RAN1 has also agreed that Mode 1 shall be used for D2D transmission under the conditions configured by NW for using Mode 1. RAN1 is therefore discussing the possibility of adding the following “shall” conditions for use of Mode 1 and Mode 2, although there is not currently consensus in RAN1 on introducing such conditions:

•
A transmitting UE shall use Mode 2 if Z < X dBm or if no CRS is detected

•
A transmitting UE shall use Mode 1 if Z >= Y dBm where Y>=X

where Z would be a defined DL power measurement based on CRS from the serving cell or the cell the UE is camping on, and X and Y could be pre-configured in the UEs and could be signaled by the eNB.
2. Discussion
Basically the main motivation of this discussion would be for network to control the interference caused by D2D operations. To be specific, interference from Mode 1 D2D communication transmission is placed under the full control of eNB (e.g. resource allocation, power control). Unlike controllable operation in Mode 1, eNB is not able to fully control Mode 2 D2D transmission by its distributed nature. Since the transmission timing of Mode 2 D2D communication will not be aligned with that of Mode 1 (due to unknown TA), Mode 2 D2D transmissions can cause much more impact on WAN operations than Mode 1 transmissions.
Therefore it is desirable that D2D communication Mode 2 is allowed only in a region far enough from the eNB so that the interference from D2D communication Mode 2 becomes manageable at the eNB side. The remaining issue is how far it is. 
As the interference level experienced at the eNB is dependent of the pathloss between the eNB and a TX UE of D2D communication Mode 2, it is straightforward to use RSRP as the candidate metric to define criteria of changing D2D communication mode. In other words, a UE is allowed to operate D2D communication Mode 2 only when the RSRP is less than a threshold, i.e. X dBm. If the RSRP is higher than a threshold, i.e. Y dBm, the UE shall solicit eNB’s grant for D2D communication Mode 1.

Based on the discussion, we propose to separate their resource pools in the time domain because of the different interference characteristic and transmit timing between D2D communication Mode 1 and Mode 2. In other words, Mode 1 resource pool configured for D2D UEs should be separately configured in time domain for Mode 2 resource pool. It is worthy of noting that this mechanism can also ensure eNB to manage impact from UE operation in Mode 2.
As for the definition of “out-of-coverage,” it is generally understood that UEs “out-of-coverage” operates D2D without direct control from eNB. Thus, a natural definition of “Mode 2 region” would be the area in which a UE is not able to receive D2D-related control from an eNB and/or in which CRS is not detected.
The discussion can be summarized as follows: When a UE can receive eNB signalling on the RSRP threshold for the mode switching 

· A transmitting UE shall use Mode 2 if Z < X dBm or if no control information is received from eNB

· A transmitting UE shall use Mode 1 if Z >= Y dBm (Y>=X)
· This means that the UE shall stop using Mode 2 (except for any potential transient period) and shall request eNB’s grant for Mode 1.
3. Conclusion
Proposal 1: A UE is allowed to operate D2D communication Mode 2 only when RSRP from a cell is less than the threshold configured by the cell.
Proposal 2: Resource pools for D2D communication Mode 1 and Mode 2 are separately configured.

Proposal 3: “Mode 2 region” can also be defined as area where control channel is not received or CRS is not detected
______________________________________________________________________
Reference

[1] R1-141818,
LS to RAN2 on Mode1 and Mode2
PAGE  
1

