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1 Introduction

At RAN2#87, the following agreements were made, with FFSs highlighted.
	Agreements
1
RAN2 aims to support of Inter-Frequency and Inter-PLMN discovery for monitoring UEs will be introduced.

2
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. 

FFS whether (as a configuration) option an eNB may provide detailed ProSe Discovery information about other intra-PLMN carriers.

FFS whether the list of other ProSe carriers could alternatively be provided by higher layers for inter-PLMN carriers.
3
UEs transmit ProSe discovery signals only on their serving cell (if authorized by the NW). 

4
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).

5
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). 




In this paper we discuss the two FFSs and suggest introducing a new SIB which would carry information about which carriers to monitor within the serving PLMN as well as carriers in other PLMNs.
2 Discussion
The configuration of the UE is different depending on scenario. We have identified three scenarios.
2.1 Intra carrier, Intra-PLMN scenario
In this scenario the UE is camping on the same carrier as it is supposed to monitor for ProSe Direct Discovery. Therefore the UE needs to know only the radio resources on the carrier in order to perform the monitoring. RAN2 has already agreed that there will be a SIB on this carrier possibly carrying information about resource pools (in case of type 1 resource allocation), otherwise the UE will need to connect to the eNB. In either case, this scenario does not require further investigation.

Observation 1 In the intra carrier, intra-PLMN scenario no further investigation is required.
2.2 Inter-carrier, Intra-PLMN scenario
In this scenario the UE is camping on another carrier than it would like to monitor. Therefore the UE needs to know both the frequency of the carrier it is supposed to monitor, and the radio resources on that carrier. It has been agreed that
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.

This does not explain how the UE learns from which carrier to read SIB18.
Observation 2 In the inter-carrier, intra-PLMN scenario further work is needed to ensure that the UE knows which carrier to monitor.
It is possible for the UE to search all the carriers in the PLMN to find which carrier it is supposed to monitor, but such a solution would be very resource in-efficient in the UE. We think it is better if other carriers broadcast information about which carrier to monitor. This solution is also similar to the procedures for MBMS and allows the UE to efficiently find which carrier is being used for ProSe Direct Discovery and from that carrier read SIB18 to find the detailed information about the radio resources (e.g. pools etc).

It also possible to envision broadcasting SIB18 on all carriers (although with a special carrier indication on all the carriers the UE is not supposed to monitor). This would however violate the previously mentioned agreement and it would also be less resource efficient than the proposed solution as the same information would be broadcasted on all carriers instead of only one.

2.3 Inter-PLMN
In this scenario the UE is camping on one PLMN, but would like to monitor a carrier in another PLMN. It is important to have this functionality as the commercial value of the service would otherwise deteriorate if users cannot discover other users in proximity if they are on different operators. Therefore the UE needs to know the PLMN, the frequency of the carrier to monitor, and the radio resources on that carrier. As mentioned previously, once the UE knows the carrier, it can read SIB18 to find the detailed information about the radio resources.
Observation 3 In the inter-PLMN scenario further work is needed to ensure that the UE knows which PLMN and carrier to monitor.

For this scenario it is possible to reuse the SIB suggested above. The SIB could contain a list of frequencies and PLMNs for the UE to monitor. To find out the detailed information about the radio resources (e.g. pools etc) the UE reads SIB18 on those carriers.

It has been argued that higher layer signalling could be used in this case. For example, the ProSe function could contain a list of frequencies and PLMNs which the UE could inquire. We think such a solution creates a tight relation between core network nodes and radio functionality, something which should be avoided. Therefore we think a solution where the RAN broadcasts frequencies for the UE to monitor is to be preferred.

Proposal 1 Introduce a new SIB which carries information about which carrier to monitor within the serving PLMN, as well as a list of carriers to monitor in other PLMNs.
The UE would then be able to monitor the relevant frequencies. This also implies that if the PLMN does not convey this information to the UE, the quality of the service will deteriorate. The UE cannot be expected to monitor carriers which the PLMN has not indicated.
3 Conclusion

In section 2 we made the following observations: 

Observation 1
In the intra carrier, intra-PLMN scenario no further investigation is required.
Observation 2
In the inter-carrier, intra-PLMN scenario further work is needed to ensure that the UE knows which carrier to monitor.
Observation 3
In the inter-PLMN scenario further work is needed to ensure that the UE knows which PLMN and carrier to monitor.


Based on the discussion in section 2 we propose the following:
Proposal 1
Introduce a new SIB which carries information about which carrier to monitor within the serving PLMN, as well as a list of carriers to monitor in other PLMNs.
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