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1) Introduction

Inter cell D2D discovery has been discussed at several RAN2 meetings [1], [4], [5]. Discussions focus on a few areas, for example resource pool allocation design under different scenarios such as synchronous/asynchronous deployment; methodologies on how to share resource pool information between different frequency layers (using SIB or dedicated signaling) and whether some particular deployment scenario will be supported by Release-12 or later release. So far the resource pool monitoring issue is not widely discussed and this contribution provides our considerations on this topic.
2) Discussion

At RAN2 87, we have the following agreements regarding inter- frequency neighbor cell support [3]: 

Agreements

·  RAN2 aims to support of Inter-Frequency and Inter-PLMN discovery for monitoring UEs will be introduced.

·  An eNB may provide in SIB a list of (intra-PLMN-inter-frequency and/or inter-PLMN-inter-frequency) carriers (possibly with the corresponding PLMN ID) on which the UE may aim to receive ProSe discovery signals. A cell does not provide detailed ProSe configuration (SIB18) for other carriers. If a UE wants to receive ProSe discovery signals on another carrier, it needs to read SIB18 (and other relevant SIB) from there. 

·  UEs transmit ProSe discovery signals only on their serving cell (if authorized by the NW). 

·  Intra- and inter-frequency (and inter-PLMN) ProSe reception does not affect Uu reception (e.g. UEs use DRX occasions in IDLE and CONNECTED to perform ProSe discovery reception or it uses a second RX chain if available). The UE shall not create autonomous gaps. If the UE has to obtain ProSe discovery (2a) configuration from the SIB of an inter-frequency cell, this does not affect the UE’s Uu reception on the serving cell(s).

· An RRC CONNECTED UE interested (or no longer interested) in intra- or inter frequency ProSe discovery reception indicates this by sending a “ProSe indication” to the eNB (further restrictions to be discussed). 

Considering inter cell scenario, a D2D receiver will monitor the union of  resource pools of its serving cell and all neighbour cells in order to ensure that it receives all related D2D information, this also applies for D2D communication scenario. For synchronous, intra-frequency inter cell deployment, it is relative easy for a UE to monitor all related resource pools since it was agreed that only one full overlapping resource pool will be provided under this scenario [2]. However, asynchronous deployment is a typical deployment scenario for intra frequency and it is also the basic assumption when considering inter-frequency or inter-PLMN deployment. Hence, possible resource pools to be monitored for D2D reception could be quite a lot.
A large number of resource pools to be monitored will cause a few issues such as increase on UE power consumption. For D2D communication, it is also possible that a UE may monitor a resource pool which does not have any related D2D data for that UE. In addition, the former agreement mentioned that the Uu reception should not be impacted when performing Prose discovery reception and it is difficult to satisfy this requirement when a UE need monitor a large size of resource pools. In RAN1 78 meeting, it was agreed that “In a given subframe, the maximum supported size of the combined SA resource pools (i.e. the sum of the mode 1 and mode 2 SA resource pools) is 50.” However, this agreement only covers intra-frequency case. When considering inter-frequency or inter-PLMN scenario, there is every 50 SA pool per frequency layer hence the total number could be quite large when only consider a few frequency layers. Hence, we have the following proposals:

 Observation: 
The large size of resource pools being monitored would impact on D2D UE performance. 

A minimum requirement could be defined on the number of resource pools to be monitored for asynchronous intra-frequency or inter-frequency/inter-PLMN scenario. This requirement is similar to UE mobility related requirement at RRC_CONNECTED or RRC_IDLE state and can be defined by RAN4.  Different requirement can be considered for D2D discovery and D2D communication cases. Alternatively, the serving eNB can also configure an indicator on the maximum resource pools to be monitored. That indicator could be cell specific and transmitted by SIB signaling, or per UE based and sent to a particular UE through dedicated signaling. 

Proposal 1: 
A minimum requirement could be set up for the number of resource pools being monitored. Alternatively, the serving eNB can configure to the UE an indicator on the number of resource pools being monitored  
Another possibility is to consider reducing or totally stopping monitor activities on a particular resource pool. When the number of resource pools being monitored is quite large, a D2D UE may reduce its monitoring burden by reducing the monitoring activities/frequency on particular resource pools. Up to different implementation, a UE can provide corresponding information to its serving eNB then decides whether it can reduce monitoring related activities on particular resource pools based on eNB instructions. 
The eNB instruction can be derived by considering different factors, for example UE power consumption, or D2D application requirements such as QoS management etc. Alternatively a UE can autonomously start this process based on its own knowledge. For the first instance dedicated signaling can be considered. For both the first and second case the serving eNB can broadcast the decision then D2D UE with similar situation can take the same decision. 
Proposal 2: 
A D2D UE is allowed to reduce the number of monitoring resource pools based on the eNB instruction or the UE implementation.
3) Conclusions

In this contribution we consider the resource pool monitoring issue for inter cell D2D discovery and propose the following proposals.
 Observation: 
The large size of resource pools being monitored would impact on D2D UE performance. 
Proposal 1: 
A minimum requirement could be set up for the number of resource pool being monitored. Alternatively, the serving eNB can configure to the UE an indicator on the number of resource pools being monitored.  
Proposal 2: 
A D2D UE is allowed to reduce the number of monitoring resource pools based on the eNB instruction or the UE implementation.
We suggest these proposals to be considered during the inter cell D2D study.
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