Page 1

3GPP TSG-RAN WG2 #89bis
                R2-151115
Bratislava, Slovakia, 20th- 24th April, 2015

Agenda Item:
  
7.5.3
Source:
  


Intel Corporation
Title:

  



ProSe discovery for inter-carrier and inter-PLMN
Document for:  
Discussion and decision

1 Introduction
According to the LTE Rel.12 specification, a UE can announce discovery message only on a serving cell (RRC_IDLE) or PCell (RRC_CONNECTED). For reception, UE can in general monitor discovery resources in the serving cell frequency as well as other frequencies than the serving cell, in same or different PLMNs. For intra-frequency discovery, serving cell provides full configuration of discovery resource pools used in neighbouring cells. For inter-frequency case, eNB can provide a frequency list where D2D is enabled, while the discovery resource pool configuration and thus other transmission parameters are assumed to be acquired by UE through SIB19 from the cell in the corresponding frequency.

In LTE Rel.13, according to work item description one of the objectives is to “enhance D2D discovery support in the presence of multiple carriers and PLMNs”:
· Allow D2D transmissions in a non-serving carrier and/or secondary cell belonging to the same and possibly different PLMN as the serving cell [RAN2, RAN1, RAN3, RAN4].
Therefore LTE Rel.13 D2D discovery may be extended to support transmission on multiple carriers. In addition, enhancements to simplify D2D discovery reception over multiple carriers may be considered. There are several aspects that need to be further considered in order to enhance D2D discovery support in a non-serving carrier and/or secondary cell belonging to the same and possibly different PLMN as the serving cell. 
In this contribution, we discuss discovery configuration parameters and sidelink UE information in more details for inter-frequency and inter-PLMN D2D discovery.
2 Discovery Configuration
In LTE Rel.12, the D2D discovery transmission is limited to a serving carrier, while D2D discovery reception can be performed over multiple carriers. In order to receive discovery signals on non-serving carrier UE needs to read SIB19 on the non-serving carrier and acquire D2D discovery configuration parameters. It is noted that the UE cannot acquire In LTE Rel.12, this procedure may take quite a long time since UEs need to synchronize to non-serving carrier, read MIB, SIB1, extract SIB scheduling info and read SIB19. This procedure is likely to take quite long time and may require multiple switches of RX chain between serving and non-serving carrier.

Intra-PLMN case (different carriers served by single operator)
Acquisition of D2D discovery information on multiple carriers that belong to the same operator can be done relatively easy, since operator fully controls discovery resources. Therefore eNB has full information about discovery resource configuration on multiple carriers. In addition, operator has a freedom to configure resources on multiple carriers in a way to optimize certain D2D discovery metric. In order to simplify acquisition of discovery information from multiple carriers of the same operator, eNB may directly inform UEs about inter-frequency discovery configuration parameters. In case of SCell discovery, further optimization can be considered for SCell discovery. For example, SIB19 configuration can be provided via dedicated signaling and it can be supported for both monitoring and announcements. Furthermore, in case of SCell, the eNB may support Type 2 resource allocation for SCell by adding dedicated discovery resource information in the SCell configuration. 
Observation 1
· Acquisition of inter-frequency discovery configuration parameters can be simplified by sharing this information on serving carrier. This is especially beneficial for UEs with single RX chain.

· Additional assistance information to simplify SIB19 acquisition may be provided (e.g. SIB19 scheduling).
· In case of SCell, discovery information could be provided via dedicated signaling.
Inter-PLMN case (different carriers served by different operators)
For inter-PLMN discovery, the inter-frequency discovery configuration is not available by default. This information needs to be exchanged between operators if it is expected to be shared on serving carrier. Alternatively, acquisition of discovery configuration can be done by reading SIB19 on non-serving carrier. In latter case, at least information on carriers supporting D2D discovery is needed.

Observation 2
· Inter-PLMN discovery configuration information is not available by default, unless it is exchanged among operators (information exchange may not be feasible).

· Acquisition of inter-PLMN discovery configuration can be simplified if operators exchange information on inter-PLMN discovery configuration?

· Assistance information can be used instead (e.g. SIB19 scheduling) if exchanged.

· The common inter-PLMN discovery pool may be configured.

In general, inter-frequency discovery information may be also broadcasted by UEs which have already acquired it, however it is not a universal solution and it may require additional complexity and specification work in order to determine who is expected to forward such information, how frequently and how to deal with outdated information and finally UE needs to acquire this information first.
Proposal 1: RAN2 discuss whether additional assistant information can be provided in serving cell SIB for inter-frequency discovery announcement at least for intra-PLMN.  

Proposal 2: RAN2 discuss whether discovery resource configuration in SCell needs to be provided via dedicated signaling.

If additional assistance information is introduced for discovery announcement, it means that there is a way to exchange resource pool configuration between eNBs. In this case, the same method can be used for the serving eNB to broadcast monitoring resource pool information for discovery monitoring. 

Proposal 3: if additional assistance information is introduced for discovery announcement, RAN2 discuss whether it can be applied to discovery monitoring. 

3 Sidelink UE information
In Rel-12 sidelink direct communication, the UE informs a list of frequencies that the UE is interested for sidelink direction communication. Based on UE information, the serving eNB may perform inter-frequency HO if the serving eNB does not support ProSe on the frequency. However, in sidelink direct discovery, there is no such frequency information. It is mainly due to the fact that the eNB does not need to know in which frequency the UE is interested to monitor and also the serving eNB does not need to take care of UE monitoring in the serving or non-serving frequency. In order to avoid any impact to eNB, the UE just uses DRX occasion or second RX chain for discovery monitoring in Rel-12. 

For discovery announcement in multi-carriers, the same principal can be reused. If the UE performs announcement in the other frequency by using DRX occasion or by using spare TX chain, the eNB does not need to know in which frequency the UE is interested to announce. If the UE is interested in announcing in non-serving frequency only, the UE may not need to send sidelink UE information for discovery announcement. However, if SIB19 information is provided with dedicated signaling for discovery announcement in SCell, the serving eNB should know whether the UE is interested in announcement in the SCell. 
Observation: for non-serving frequency, similar to discovery monitoring, it is not necessary to indicate in which frequency the UE performs announcement. 

Observation: for SCell discovery, the UE needs to inform the frequency information if the discovery resource is configured via dedicated signaling. 

Proposal 4: RAN2 discuss whether sidelink UE information should be modified if the discovery resource is configured via dedicated signaling for SCell discovery. 

4 Conclusion
In this contribution, we discuss Acquisition of D2D discovery configuration parameters and sidelink UE information in more details for inter-frequency and inter-PLMN D2D discovery. Based on the discussion in Section 2 and Section, we propose the following points for further discussion. 
Proposal 1: RAN2 discuss whether additional assistant information can be provided in serving cell SIB for inter-frequency discovery announcement at least for intra-PLMN.  
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Proposal 2: RAN2 discuss whether discovery resource configuration in SCell needs to be provided via dedicated signaling.
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Proposal 3: if additional assistance information is introduced for discovery announcement, RAN2 discuss whether it can be applied to discovery monitoring. 
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Proposal 4: RAN2 discuss whether sidelink UE information should be modified if the discovery resource is configured via dedicated signaling for SCell discovery. 
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