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1 Introduction
At RAN2#85, inter-frequency and intra-frequency neighbour cell support was discussed. Some agreements were reached, e.g. that the UE may have knowledge of the neighbour frequencies that support Prose through the SIB broadcast by the eNB. For synchronized, full-overlapping, intra-frequency deployment, the eNB provides just one resource pool. However, for the asynchronous, non-overlapping and inter-frequency deployment, it is not clear what kind of information should be carried. Also it is FFS what information is required for these deployments and how much data will comprise. 
In this paper, we discuss how much data will be feasible for SIB in different deployment scenarios. Then the signalling procedure for the inter-cell discovery is presented. Finally, several proposals are given to guide the further study.
2 Discussion
Requirements and feasible capacity for SIB
The necessity of neighbour D2D resource information for UE monitoring and announcing has been discussed in [2]. From the monitoring UE perspective, it is useful to provide the reception resource pool of neighbour cells in SIB for power saving of idle UEs, since the UE could stay in idle and perform the monitoring to the D2D discovery signal from the UEs in neighbour cells based on the neighbour reception resource information provided in SIB. For the connected UEs, the neighbour cell’s reception resource pool could also be obtained through the SIB. Considering the deployments in the above agreement, it is suitable for all the deployment to provide the reception resource pool of neighbour cells in SIB, e.g. synchronized/asynchronous, full-overlapping/non-overlapping, intra-frequency/inter-frequency.
On the other hand, if there are many neighbour cells, the eNB could only provide the Prose discovery capability in order to reduce the SIB size. In that case, the idle UE may enter connected mode to request the D2D discovery reception resource information of neighbour cells through dedicated signalling, which causes more power waste and delay for inter-cell monitoring. In some cases, the application might be delay sensitive and the delay is the highest priority. However, in other cases the power saving of UE and overhead saving is more important. So the trade-off among the power saving of idle UEs, delay for inter-cell monitoring, and SIB size depends on the application and strategy of Prose discovery, which impacts the selection of providing the reception resource pool of neighbour cells in SIB or dedicated signalling. 
Observation 1: A reception resource pool of neighbour cells is necessary for inter-cell monitoring in any deployments and could be provided in SIB or dedicated signalling.

Type 1 transmission resource could be used by idle UEs to remain in idle and to perform announcements based on contention. From the perspective of power saving and reducing interruption times for announcing idle UEs, type 1 transmission resource pool could be provided in SIB. But considering the number of neighbour cells, and the feasible capacity of SIB, type 1 transmission resource pool could also be provided with dedicated signalling. The UE would get the information of the Prose discovery capability of the neighbour cell, and then it would have to enter connected mode to request the type 1 transmission resource pool with dedicated signalling.
Type 2 transmission resource is used by connected UEs for announcing. Since for connected UEs dedicated signalling (i.e. the handover procedure) is anyway needed for entering the neighbouring cell, the information about type 2 transmission resource is not required in SIB and could be notified in dedicated signalling, e.g. RRCconnectionSetup or RRCConnectionReconfiguration.

Observation 2: Type 1 transmission resource pool of neighbour cells could be provided in dedicated signalling in case the Prose capability of neighbour cells is indicated in SIB.
Considering that the interruption due to mobility between cells is very short and then the impact on continuous announcing is very limited, it is proposed that type 1 transmission resource pool is delivered in dedicated signalling, and reception resource pool could be delivered both in SIB and dedicated signalling. 
Proposal 1: Type 1 transmission resource pool of neighbour cells is delivered in dedicated signalling, and reception resource pool of neighbour cells is delivered in SIB or in dedicated signalling in case the Prose capability of neighbour cells is indicated in SIB. 
For asynchronous or inter-frequency deployment, some additional information may be useful for synchronization to the neighbour D2D discovery signal, e.g. PCI and frequency of neighbour cell, which is also useful for the measurement of neighbour cells for synchronous deployment. This information seems feasible to be provided in SIB since it causes little overhead.
Proposal 2: PCI and frequency information of neighbour cells could be provided in SIB. 
Procedure and signalling for inter-cell discovery

Based on the above analysis, in this section we discuss the associated procedure and signalling for inter-cell discovery case by case.
Procedure with resource information in SIB
In this case, the required resource information of neighbour cells is provided in SIB for UEs to perform inter-cell discovery monitoring or announcing. The signalling for monitoring or announcing is respectively presented below.
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Figure 1. Inter-cell monitoring with necessary information in SIB
1. The eNB1 sends D2D SIB message which contains reception resource pool of the neighbour cell, and possible PCI and frequency information of neighbour cell.
2. Based on the resource information of neighbour received in step 1, UE1 monitors the D2D discovery signal of UE2 in neighbour eNB2.
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Figure 2. Inter-cell announcing with necessary information in SIB

1. The eNB1 sends D2D SIB message which contains possible PCI and frequency information of the neighbour cell.

2. UE1 moves from eNB1 to eNB2, and obtains type 1 transmission resource pool of the serving cell in eNB2.

3. UE1 announces its D2D signal in eNB2 based on type 1 transmission resource pool received in step 2.
Procedure with resource information in dedicated signalling
In this case, the required resource information of neighbour cells is provided via dedicated signalling for UEs to perform inter-cell discovery monitoring or announcing, with Prose capability of neighbour cells provided in SIB. The signalling for monitoring or announcing is respectively presented below.
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Figure 3. Inter-cell monitoring with necessary information in dedicated signalling
1.  The eNB1 sends D2D SIB message which contains Prose capability of the neighbour cell.

2a. If UE1 is in idle state, it enters RRC connected to request the resource information to monitor the D2D discovery signal of the neighbour cell.
2b. UE1 sends eNB1 the request for D2D reception resource information of the interested neighbour cell. In case of idle in step 2a, the request message may be RRCConnectionRequest message. In case of connected, the request message may be UEAssistanceInformation or MeasurementReport message. 
3. The eNB1 sends response message to UE1, which contains the reception resource pool of the neighbour cell, and possible PCI and frequency information of the neighbour cell. In case of idle in step 2a, the response message may be RRCconnectionSetup or RRCConnectionReconfiguration message. In case of idle in step 2b, the response message may be RRCConnectionReconfiguration message. 
4. Based on the resource information of neighbour cell received in step 3, UE1 monitors the D2D discovery signal of UE2 in neighbour eNB2.
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Figure 4. Inter-cell announcing with necessary information in dedicated signalling
1.  The eNB1 sends D2D SIB message which contains Prose capability of neighbour.

2a. If UE1 is in idle, it enters RRC connected to request the resource information of neighbour cell to for D2D discovery announcing.

2b. UE1 moves from eNB1 to eNB2, and sends eNB2 the request for D2D reception resource information of the interested neighbour cell. In case of idle in step 2a, the request message may be RRCConnectionRequest message. In case of connected, the request message may be RRCConnectionSetupComplete, UEAssistanceInformation or MeasurementReport message. 

3. The eNB2 sends response message to UE1, which contains the allocated type 2 transmission resource for announcing, or type 1 transmission resource pool. In case of idle in step 2a, the response message may be RRCconnectionSetup or RRCConnectionReconfiguration message. In case of idle in step 2b, the response message may be RRCConnectionReconfiguration message. 

4. Based on the resource information received in step 3, UE1 announces its D2D discovery signal in eNB2.
Proposal 3: RAN2 is kindly to consider the above procedure and signalling for inter-cell discovery. 
3 Conclusion

Observation 1: A reception resource pool of neighbour cells is necessary for inter-cell monitoring in any deployments and could be provided in SIB or dedicated signalling.

Observation 2: Type 1 transmission resource pool of neighbour cells could be provided in dedicated signalling in case the Prose capability of neighbour cells is indicated in SIB.

Proposal 1: Type 1 transmission resource pool of neighbour cells is delivered in dedicated signalling, and reception resource pool of neighbour cells is delivered in SIB or in dedicated signalling in case the Prose capability of neighbour cells is indicated in SIB. 

Proposal 2: PCI and frequency information of neighbour cells could be provided in SIB. 
Proposal 3: RAN2 is kindly to consider the above procedure and signalling for inter-cell discovery. 
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