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1 Introduction

RAN1 send LS [1] to RAN2 stating some mandatory UE behaviour based on radio condition only. This seemed to go in a different direction from the RAN2 decisions especially with regard to usability of Mode2 in in-coverage areas and on the definition/ need of "edge of coverage" areas. This document centres on these topics.
Another area in this document is separation of two types of out of coverage.
2 Discussion
Based on LS [1], "shall" operation would make it impossible to deploy Mode 2 operation in the in-coverage area if the threshold for in-coverage definition corresponds to threshold ‘Y’ in the RAN1 LS. This is not desirable since some operator may use the flexibility to deploy only Mode 2 or both Mode 2 and Mode 1 in in-coverage areas. Therefore Y should not represent the threshold for in-coverage definition.
Proposal 1: To confirm that the intention is not to really exclude Mode 2 operation possibility in in-coverage areas.


[image: image1.emf]Less than X

More than Y

L

e

s

s

 

t

h

a

n

 

Y

B

u

t

 

M

o

r

e

 

t

h

a

n

 

X

Out of Coverage

Edge of Coverage

In Coverage

Legend


Figure 1: RAN1 LS (R2-141837): 
UE SHALL use Mode 2 if Z < X dBm or if no CRS is detected; 
Mode 1 if Z >= Y dBm where Y>=X
RAN1 LS does not say anything on the relation between the condition of in-coverage (the area where the UE has a serving cell) and thresholds (X and Y). More importantly, RAN1 LS does not say the Mode selection behaviour when X < Z < Y. Based on the RAN2 way forward, it seems that D2D is allowed everywhere irrespective of cell coverage as far as eNB support D2D. Therefore, in the grey area (X < Z < Y) D2D communication is provided and either/ both Mode1 and Mode2 can be used.
Further, assuming that threshold ‘X’ represents the boundary condition of in-coverage, when Z < X, UE shall use mode 2. As SIBs may not be receivable to this UE, to use mode 2 is reasonable. 
Within in-coverage (i.e. in grey or white areas in Figure 1), both/either Mode1 and Mode2 use should be configurable regardless of the need of variable ‘Y’. If such configurations are supported, there is no need to have such grey area i.e. there is no need to define the variable (‘Y’) to use mode 1 as mandatory condition. So, the network could mandate the UE to report the serving cell strength and network could configure the Mode accordingly. Idle mode UEs could be configured by SIBs if idle mode UEs are supported for D2D Communication.
Proposal 2: Configuration within in-coverage are sufficient and there is no need to have mandatory condition to use Mode1 (e.g. when Z>=Y). 
Coming back to in-coverage, if X were not the in-coverage threshold and X were located in the out of coverage area, then UE would be required to follow eNB configuration even when UE may not be able to receive SIBs. This is quite strange for mode 1 usage. If X were not the in-coverage threshold and X were located in the in-coverage area, mode 2 usage is in any way possible to be managed by configurations. Therefore, it is natural that the variable ‘X’ represents the condition of in-coverage. Further, the cell selection criteria as defined in [2] seem sufficient to represents the condition of in-coverage.
Proposal 3: The cell selection criteria are adopted as the means to decide: 
· In in-coverage areas, mode 1 or 2 can be used depending on the eNB configuration. 
· In out of coverage, mode 2 shall be used.
All the discussion has assumed eNB supports D2D and always prepares the resource for D2D. We see the situation that eNB does not support D2D or eNB does not provide the resource for D2D. The situation that eNB does not provide the resource can be discussed in the context of resource allocation but the situation that D2D is not supported by eNB needs to be cared by the specification separately. 
Proposal 4: The situation that eNB does not support D2D needs to be cared by the specification.
Above has been discussed the relation between mode 1/2 and in-coverage/out-of-coverage. We need further discussion on the two types of out of coverage.

In first type of out of coverage UE, the D2D transmission could interfere with in-coverage WAN UEs. In the second type of out of coverage UE, the D2D transmission never interferes with in-coverage WAN UEs. The amount of the interference to WAN caused by out of coverage D2D UEs are evaluated in [3]. The conclusion is time/frequency resource usage of out of coverage UEs needs to be controlled by eNB. 
The coordination of the resource usage of the first type of UE is realized by the discussion of the D2D synchronization in [4]. Out of coverage UE is synchronized to in-coverage UEs. The out of coverage UE receives the resource information from in-coverage UE.
Proposal 5: The resource usage of out-of-coverage UE close to in-coverage UE needs to be coordinated. The coordination timing/signalling is obtained from in-coverage UEs.

3 Conclusions
This document attempted to define the cell coverage areas and clarified that D2D communication Mode usage should not just be a result of radio condition as currently mandated by the “shall” operation in the RAN1 LS. Following proposals are made accordingly:
Proposal 1: To confirm that the intention is not to really exclude Mode 2 operation possibility in in-coverage areas.

Proposal 2: Configuration within in-coverage are sufficient and there is no need to have mandatory condition to use Mode1 (e.g. when Z>=Y). 
Proposal 3: The cell selection criteria are adopted as the means to decide: 
· In in-coverage areas, mode 1 or 2 can be used depending on the eNB configuration. 
· In out of coverage, mode 2 shall be used.
Proposal 4: The situation that eNB does not support D2D needs to be cared by the specification.
Proposal 5: The resource usage of out-of-coverage UE close to in-coverage UE needs to be coordinated. The coordination timing/signalling is obtained from in-coverage UEs.
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