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Discussion
1 Introduction
In RAN2#89bis, regarding to intra-PLMN ProSe discovery in presence of multiple-carriers, the following agreements have been achieved [1]:

In this paper, we discuss some open issues for intra-PLMN ProSe discovery and also provide our views on resource configuration regarding to UE-selected mode and scheduled mode.
2 Open Issues and Our Views
In this section, two open issues identified in the proposed agenda for RAN2#90 are addressed and our views are provided.
Open Issue#1: Do we allow autonomous transmission in another carrier?
Regarding to this issue, we think that it seems beneficial to allow autonomous transmission in another carrier because UE-selected mode ProSe discovery can be supported in this case.  To enable this, the UE can be configured by serving cell with the mode 2 resources i.e. resource pools for ProSe discovery transmission in non-primary carrier assuming that discovery resources have been coordinated between two carriers under intra-PLMN scenario.  We think that from RAN2 point of view, autonomous transmission in another carrier can be allowed, i.e., for UE-selected mode.
Proposal 1: Autonomous transmission in non-primary carrier is allowed for UE-selected mode.
However, we also think that allowing autonomous transmission may depend on the resource management strategy and it should be configured by the serving cell.  This means that under certain area e.g. some macro cells, autonomous transmission can be allowed or disallowed.  This can enable the operator to control the discovery operations of the UE when necessary.
Proposal 2: The eNB can enable or disable the autonomous transmission of UE in non-primary carrier.
Open Issue#2: UE capability and impacts
In last RAN2 meeting, it has been agreed that a UE can only be configured with at most one carrier onto which the UE may transmit direct discovery.  We think that when ProSe discovery is performed in another carrier, the eNB needs to be aware of UE’s capability regarding to simultaneous transmission and reception on two carriers.  This would necessitate the UE report its capability regarding to ProSe discovery in another carrier to the eNB.  This can be done by extending the Sidelink UE Information procedure which was developed in Rel-12 [2].  This means that UE capability regarding to simultaneous discovery RX/TX can be managed separately from other UE capability information which are not related to ProSe.  Such capability information is only reported to eNB when ProSe discovery services are desired by the UE.
Proposal 3: The eNB should be aware of UE capability regarding to simultaneous discovery RX/TX in one or two carriers.  Sidelink UE Information procedure can be extended to deliver UE capability information.
3 Resource configuration for ProSe discovery in non-primary carrier
In this section, the resource configuration for ProSe discovery on non-primary carrier is analyzed including UE-selected mode and scheduled mode.
UE-selected mode
For ProSe discovery transmission in non-primary carrier, UE-selected mode can be supported according to UE’s location in primary carrier and non-primary carrier.  It is noted that primary carrier is per-UE so for different UEs, the primary carrier can be different.  Referring to Figure 1, UE3 and UE4’s primary carrier is carrier#1 and UE1 and UE2’s primary carrier is carrier#2.
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Figure 1.  Scenario of ProSe discovery in non-primary carrier
To support UE-selected mode resource configuration, there needs to be coordination between the macro cells/eNBs in different carriers so that the UE-selected mode resources i.e. the discovery resource pools in the non-primary carrier are known to the primary carrier for a certain UE.  Then, for an UE which can support ProSe discovery announcement in another carrier, UE can report its current location to the serving eNB in the primary carrier and then the serving eNB can configure the detailed ProSe discovery configuration for the UE.  In this way, UE-selected mode can be supported.
Observation 1: For UE-selected mode, the serving eNB can configure the resource pools for discovery in non-primary carrier via RRC signaling, given the reported location information in that carrier, e.g., E-CGI.
Upon cell crossing in non-primary carriers, if the resource pools in different cells are not the same, the serving eNB needs to update new discovery resources to the UE.  If the resource pools in different cells are the same, such updates can be reduced.
Observation 2: For UE-selected mode, it is beneficial for resource pool configuration in non-primary carrier if the discovery resource pools of the different cells in non-primary carrier can be the same.
Scheduled mode
In our view, support of UE-selected mode for ProSe discovery transmission is easier than schedule mode.  For schedule-mode resource configuration, there are some challenges observed.
The first challenge is that the scheduled mode resources may be dynamic in non-primary carrier.  If such scheduled mode resources are static, it is not flexible for resource allocation from eNB point of view.  Thus, to support scheduled mode resource configuration, there may be frequent update of the ProSe discovery transmission resources.  Such frequent update of scheduled mode resources may cause backhaul signaling and also frequent air interface signaling.
Observation 3: For scheduled mode resource configuration, if the resource are dynamic, there will be signaling overload to backhaul and air interface.
The second challenge is that the scheduled mode resources in different cells in the non-primary carrier may be different and then the serving eNB needs to be aware of change of the serving cell in primary carrier.  Referring to Figure 1, assume UE2’s primary carrier is carrier #2 and eNB3 can configure the scheduled mode discovery TX resources for UE2 when it is under the coverage of eNB1 in carrier #1.  If UE2 moves to the coverage of cell2 (without any handover signaling of course), the serving eNB is unaware of this, it may still configure the scheduled mode resources to the UE.  However, such scheduled mode resources are not proper.
Observation 4: For scheduled mode resource configuration, if the resource are different in different cells on non-primary carrier, improper resource configuration may happen if the serving eNB is unaware of the change of cell in non-primary carrier.
To tackle with the above challenges, we think RAN2 should consider CA-like approach for scheduled-mode resource configuration.  The major considerations are as follows:
· When UE is connected to primary carrier, it monitors the signal strength of cells in primary carrier and report to the serving eNB.  Depending on the report, eNB can determine if it can configure the discovery resources for the UE.
· The eNB acknowledges the UE about the per-UE association of two carriers regarding to ProSe discovery resource configuration.  This means, eNB can configure the discovery resources on non-primary carrier similar to what PCell does for SCell in CA scenario.
· When UE changes its location without handover, UE needs to report to the serving macro eNB, this is similar to SCell change/removal.
However, it is noted that such CA-like approach doesn’t mean that discovery resource configuration will depends on MAC signaling, instead, RRC signaling is utilized for discovery resource configuration.
Proposal 4: RAN2 to consider CA-like approach as outlined above to support scheduled mode resource allocation on non-primary carrier.
4 Conclusion
In this contribution, we discussed the ProSe discovery issues for intra-PLMN scenario and have the following proposals:
Proposal 1: Autonomous transmission in non-primary carrier is allowed for UE-selected mode.
Proposal 2: The eNB can enable or disable the autonomous transmission of UE in non-primary carrier.
Proposal 3: The eNB should be aware of UE capability regarding to simultaneous discovery RX/TX in one or two carriers.  Sidelink UE Information procedure can be extended to deliver UE capability information.
Proposal 4: RAN2 to consider CA-like approach as outlined above to support scheduled mode resource allocation on non-primary carrier.
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The option to configure a UE via RRC signaling to transmit discovery in another carrier can be allowed.  The RRC signaling can be used to configure either Type 1 or Type 2 discovery configuration for non-primary carrier.
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