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1. Introduction
For ProSe UE information, the following agreements for the inter-frequency, inter-PLMN operations, corresponding to SIB18, SIB19 were decided in RAN2#87 and RAN2#87bis [1]

 REF _Ref402952874 \r \h 
[2].
	RAN2#87

Agreements (7.4.2.1 Stage-2 and Stage-3 CP, Inter-Frequency Support and ProSe Interest Indication)

[…]
2
A CONNECTED UE sends a ProSe indication to its serving cell when it wants perform ProSe communication. The indication contains the intended ProSe frequency.

[..]
Agreements (7.4.3 ProSe Device discovery )

[…]

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. 
[…]

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). 



	RAN2#87bis
Agreements (7.3.1 General)

[…]
.2: b) A connected UE interested to transmit/receive Prose communication shall indicate interest to its serving cell. It shall also inform the network when it is no longer interested to receive/transmit ProSe communication.  

[..]
D.2: For discovery monitoring the UE in RRC Connected indicates both intra- and inter-PLMN frequencies in the reception indication. 

D.3: For discovery, do not include statement in RRC that idle mode UE performs Prose on carriers of authorised PLMNs. Possibly a note to clarify that if inter-PLMN carriers are in SIB (FFS), RRC is assumed to forward it to upper layers which handle authorisation and configure frequencies AS shall use

[…]
Agreements (7.3.2.1.1 Inter-Frequency Support)

R2-144493
1
The combination of ProSe Communication and dual connectivity is not supported in Rel-12
2
A cell on one carrier cannot configure ProSe communication configuration for another frequency, i.e., ProSe configuration is only provided for the PCell.

Case a:  the serving cell cannot provide ProSe configuration for a frequency where the UE has no coverage (it uses pre-configuration there); 

Case b: the serving cell cannot provide ProSe configuration for another frequency where the UE has coverage (with or without configured SCell). If the UE is not configured with a SCell on the other frequency, the UE may use mode-2 configuration provided in SIB18 of the other cell if that provides the pools and perform ProSe accordingly.)

3
For ProSe discovery, the UE may receive ProSe discovery signals on other frequencies, no matter whether there are configure SCells or not. 
The PCell provides information only for the PCell. Hence UEs have to read SIB18 from the respective neighbour/SCell carriers.
R2-144152
1
The eNB indicates with presence of SIB18 whether the UE is allowed to send ProSe indications.
Agreements (7.3.3.2 Other)
1a
SIB18 provides detailed ProSe discovery configuration for the carrier on which this SIB18 is sent (intra-frequency, inter- and intra-cell). 

1b
SIB18 provides a list of additional frequencies (EARFCNs and PLMN ID for inter-PLMN frequencies) on which ProSe discovery announcements are provided. The SIB18 does not contain the detailed ProSe configurations for those. 

1c
Both of the above are optional in SIB18

2
Remove the FFS whether a list of other inter-PLMN ProSe carriers may be provided by higher layers.



However, it is still unclear if there are limitations on what the UE may include in the ProSe UE Information. In particular, the issues relating to the indication of ProSe frequencies of interest and multi-carrier operation are further clarified in this contribution.
2. Discussion
2.1. ProSe discovery frequencies of interest
As mentioned above, RAN2 agreed the serving cell can provide in SIB19 the list of frequencies on which ProSe UE can perform ProSe Direct Discovery. On the other hand, RAN2 also agreed that ProSe UE may indicate the set of frequencies of interest. However, it is FFS whether the set of frequencies indicated should be limited by the discovery frequencies provided in SIB19. 
According to the above agreement, the ProSe UE knows which frequencies it may receive ProSe discovery. Based on agreement 4 above from the RAN2#87 meeting, it is already agreed that the UE may perform ProSe discovery reception using a second Rx chain. With the second Rx chain, the UE is not restricted by AS on which frequency it may choose to receive ProSe discovery as long as it is authorized by the higher layer. So from this perspective, it should be already clear that UEs should not be restricted from receiving ProSe discovery on any authorized frequency regardless of whether the frequency is provided in SIB19 of its serving cell.

Observation 1: ProSe UEs should not be restricted from receiving ProSe discovery on any authorized frequency regardless of whether the frequency is provided in SIB19 of its serving cell.
Additionally, in consideration of the inter-PLMN scenarios, it's not too difficult to imagine scenarios whereby UEs needs to monitor discovery from other UEs that may not be one of the serving operator's roaming partner (e.g., in the vehicle to vehicle discovery scenario). Although the serving cell should not be expected to provide the frequencies of non-roaming partners, the serving cell is also not expected to deny discovery access for such frequencies belonging to other PLMNs. Considering the understanding from Observation 1, the list of frequencies provided in SIB19 should be treated by the UE as informative. 
Proposal 1: The list of frequencies provided in SIB19 should be treated by the UE as informative.
Regarding the set of frequencies in ProSe UE Information, the purpose to transmit this set is to inform the serving cell of the frequencies which ProSe UE is interest to monitor. If the ProSe UE is interested in only the serving cell’s frequency, ProSe UE should be allowed to indicate the serving cell’s frequency which is not listed in SIB19. For inter-PLMN scenario mentioned above, if the ProSe UE is interested in frequencies belonging to other PLMNs, the ProSe UE should be allowed to indicate such frequencies in ProSe UE Information. Therefore, the frequencies included in the ProSe UE Information should not be restricted to the discovery frequencies listed in SIB19.
Proposal 2: The set of frequencies in ProSe UE Information should not be restricted to the discovery frequencies listed in SIB19.

If the above proposals are agreeable, another possibility is that the UE may include frequencies provided in SIB19 and frequencies not provided in SIB19 simultaneously within the ProSe UE Information. Based on the agreements related to ProSe UE Information, it’s still unclear how the serving cell would use the indicated frequencies in the ProSe UE Information; however, considering the indicated frequencies may be used to manage the UE’s mobility, scheduling etc, priority should be given to the frequencies provided in SIB19. Therefore, if serving cell simultaneously receives the frequencies provided in SIB19 and frequencies not provided in SIB19 from the ProSe UE, the serving cell should ignore the frequencies not provided in SIB19.
Proposal 3: The serving cell should ignore the indicated frequencies not provided in SIB19, if it also received the indicated frequencies provided in SIB19 in the same ProSe UE Information.

2.2. Indication for multi-carrier operation
For ProSe Direct Communication, it’s still FFS whether to also support transmission on a non-serving frequency. According to the LS from RAN1 [3], RAN1 has already agreed to support WAN transmission and ProSe communication transmission simultaneously. Additionally, based on agreement 2 – case b above, at the RAN2#87bis meeting, it is already clear that ProSe UE may use mode 2 resources to perform ProSe Communication on a cell from a non–serving frequency. However, if the cell were to be configured by the PCell as a SCell, the UE would need to stop ProSe communication on this cell. This may be undesirable for the support of Public Safety. Therefore, if the ProSe UE is allowed to perform ProSe Communication on a non–serving frequency, it should inform the serving cell whether it is using D2D communication in this non-serving frequency, so that the serving cell does not try to configure a cell belonging to this frequency as a SCell.
Proposal 4: If ProSe UE is allowed to perform ProSe Communication on a non–serving frequency, it should inform the serving cell whether it is using D2D communication in this non-serving frequency, so that the serving cell does not try to configure it as an SCell.
3. Conclusion 
We have one observation and four proposals in this contribution.
Observation 1: ProSe UEs should not be restricted from receiving ProSe discovery on any authorized frequency regardless of whether the frequency is provided in SIB19 of its serving cell.
Proposal 1: The list of frequencies provided in SIB19 should be treated by the UE as informative.
Proposal 2: The set of frequencies in ProSe UE Information should not be restricted to the discovery frequencies listed in SIB19.
Proposal 3: The serving cell should ignore the indicated frequencies not provided in SIB19, if it also received the indicated frequencies provided in SIB19 in the same ProSe UE Information.
Proposal 4: If ProSe UE is allowed to perform ProSe Communication on a non–serving frequency, it should inform the serving cell whether it is using D2D communication in this non-serving frequency, so that the serving cell does not try to configure it as an SCell.
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