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1 Introduction
In the last meeting, some agreements were reached on ProSe discovery transmission on inter-carrier and inter-PLMN:
	Agreements

· For intra-PLMN and inter-PLMN, the serving eNB will signal which frequencies and PLMN the discovery transmissions are allowed to be performed.   The UE can read SIB19 of the other carriers to acquire the resources for direct discovery transmission.  

· For intra-PLMN or coordinated inter-PLMN, the serving eNB can provide direct discovery resource information for other carriers using dedicated signalling or broadcast signalling.  

· Similar to Rel-12, the UE is configured with the authorized PLMN by higher layers.   

· For PS discovery, the allowed frequency is pre-configured in the UE.  The frequency can be the same frequency as PS communication.  

· A UE in RRC_CONNECTED shall indicate to the eNB the frequency in which direct discovery transmission is desired, for public safety use case. 


Based on the agreements, the contribution further discusses the resource configuration issue for inter-carrier discovery transmission for intra-PLMN and inter-PLMN. We will discuss idle UEs and connected UEs separately and some proposals are given based on the discussion.
2 Resource configuration
2.1 Idle UE procedure
Since the idle UE cannot receive dedicated RRC signaling, there are two options for the idle UE to obtain the discovery transmission resources on the inter-carrier cell:
Option 1: By reading the SIB19 of the serving cell
Option 2: By reading the SIB19 of the inter-carrier cell
If the serving cell broadcasts the discovery transmission resources of the inter-carrier cell, it is obvious that the UE does not need to read the SIB19 of the inter-carrier cell any more. However, if the serving cell does not broadcast the information, the UE needs to know whether it is allowed to read the discovery transmission resource information from the SIB19 of the inter-carrier cell. Otherwise it has to transit to the connected state for requesting the resource directly from the serving cell. Based on the above consideration the serving eNB should control whether the served idle UEs are allowed to read TX resource pools in SIB19 of the inter-carrier cell, and whether they are able to transmit discovery messages autonomously using the TX resource pools. 
If the serving eNB allows, the UE can read SIB19 of the inter-carrier cell to obtain discovery TX resource pools, and transmit discovery messages autonomously using the obtained TX resource pools. This should be similar with the case where the inter-carrier cell belongs to an authorized PLMN, either intra-PLMN or inter-PLMN.
Proposal 1: The serving eNB should control if the served idle UEs are allowed to read discovery TX resource pools from the SIB19 of the inter-carrier cell (for both intra-PLMN and inter-PLMN).
Proposal 2: If allowed by the serving eNB, the idle UE can read SIB19 of the inter-carrier cell to obtain discovery TX resource pools. The idle UE can then transmit discovery messages autonomously in the obtained TX resource pools, if the carrier belongs to an authorized (intra-PLMN or inter-PLMN) carrier.

If the serving cell does not broadcast in SIB19 the resource pools for discovery transmission on the inter-carrier cell, and does not allow the UE to read discovery TX resource pools broadcasting in SIB19 of the inter-carrier cell, the idle UE interested in the discovery transmission on the inter-carrier should connect to the serving eNB to request discovery TX resource allocation for the inter-carrier cell.

Proposal 3: If the serving cell does not broadcast in SIB19 the resource pools for discovery transmission on the inter-carrier cell, and does not allow the idle UE to read TX resource pools broadcast in SIB19 of the inter-carrier cell, the idle UE interested in the discovery transmission on the inter-carrier should connect to the serving eNB to request discovery TX resource allocation for the inter-carrier cell.
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Fig.1 Inter-carrier discovery transmission of idle UEs for intra-PLMN/inter-PLMN
2.2 Connected UE procedure
In Rel-12, the UE in connected state sends sidelink UE information to the serving eNB to request the discovery transmission resources, and then the serving eNB could configure resource pools or dedicated resources to the UE.

In Rel-13 for inter-carrier transmission, it is straightforward to follow the Rel-12 principle. Based on this, after the UE in connected state sends sidelink UE information to the eNB, the eNB could configure inter-carrier resources (intra-PLMN/coordinated inter-PLMN) to the UE. There are two options for the serving eNB to configure inter-carrier discovery TX resources of intra-PLMN/inter-PLMN carriers to the connected UE:
Option 1: Configure the discovery TX resource pool (Type 1) or dedicated resources (Type 2) for inter-carrier (intra-PLMN or inter-PLMN) via dedicated RRC signaling.
Option 2: Configure the inter-carrier list for intra-PLMN/inter-PLMN discovery TX via dedicated RRC signaling. The UE reads resource pools from SIB19 of cells on the configured carriers.
In fact, RAN2 has agreed that option 1 is allowed for the intra-PLMN and inter-PLMN scenarios, and the option 2 is allowed for the inter-PLMN scenario. The remaining issue is whether option 2 should also be allowed for the intra-PLMN scenario. We think that it is better to have a common solution for both intra-PLMN and inter-PLMN scenarios. Because, there could be cases that the serving cell cannot obtain a resource configuration from another carrier even in the intra-PLMN scenario. Hence, we think the option 2 should also be allowed for the intra-PLMN scenario.
Proposal 4: If the connected UE requests discovery transmission resource of its interested carriers on intra-PLMN and inter-PLMN, the serving eNB could configure via dedicated RRC signaling the connected UEs with discovery TX resource pool (Type 1) or dedicated discovery TX resources (Type 2), or alternatively serving eNB could configure a carrier list to indicate to the connected UE to read resource pools from SIB19 of the configured carriers.
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Fig.2 Inter-carrier transmission of connected UEs for intra-PLMN/inter-PLMN

For the inter-carrier cells, the resource configurations in different cells could be different. Therefore, besides the resource configuration defined in Rel-12, the serving eNB should also indicate the carrier identity and cell identity in the discovery resource configuration message.
Proposal 5: Besides the resource configuration information defined in Rel-12, the serving eNB configuring resources via RRC should also indicate the carrier identity and cell identity in the discovery resource configuration message.
3 SIB-19 change of inter-carrier cells
One additional issue that should be discussed is how to handle a change of the discovery TX resource pool on the inter-carrier cells. It is possible for an inter-carrier cell to change the discovery TX resource pool broadcast in its system information, though this may not be frequent and only can happen at the system information Modification Period (MP) boundary. It is important for the UE to get any change in a timely fashion, in order to quickly transit from the obsolete transmission resources to the new transmission resources. 
One possible solution is to configure the updated resource pool via dedicated RRC signaling or system broadcasting from the serving cell when the resource configuration changes for the inter-carrier cell on which the UE is configured to transmit discovery messages. However, this is only possible when the serving cell and the inter-carrier cell are coordinated. And it will also introduce latency between the inter-carrier cell changing its resource pool and the serving cell informing the change to the UE.
The other solution is to make the UE read the system information of the inter-carrier cell, at least following each MP boundary, in order to track possible transmission resource changes. However, as mentioned above, these system information changes may be few. Thus most of this reading and decoding are useless and will waste the UE’s power. This issue becomes more serious if the UE needs to track the system information of multiple carriers or PLMNs. And this could be alleviated if the serving cell is able to indicate to the UE that a relevant system information change of the inter-carrier cell is planned in near future, and the UE only re-reads and re-decodes the system information of the inter-carrier cell after receiving this indication, and this should be possible when the serving cell and the inter-carrier cell are coordinated. 
Proposal 6: RAN2 is kindly asked to discuss how to handle the discovery transmission resource configuration change in SIB19 of inter-carrier cells.
4 Conclusion
In this contribution, we discussed the resource allocation of ProSe discovery transmission for different carriers and PLMNs, and we had the following proposals:
Proposal 1: The serving eNB should control if the served idle UEs are allowed to read discovery TX resource pools from the SIB19 of the inter-carrier cell (for both intra-PLMN and inter-PLMN).
Proposal 2: If allowed by the serving eNB, the idle UE can read SIB19 of the inter-carrier cell to obtain discovery TX resource pools. The idle UE can then transmit discovery messages autonomously in the obtained TX resource pools, if the carrier belongs to an authorized (intra-PLMN or inter-PLMN) carrier.

Proposal 3: If the serving cell does not broadcast in SIB19 the resource pools for discovery transmission on the inter-carrier cell, and does not allow the idle UE to read TX resource pools broadcast in SIB19 of the inter-carrier cell, the idle UE interested in the discovery transmission on the inter-carrier should connect to the serving eNB to request discovery TX resource allocation for the inter-carrier cell.

Proposal 4: If the connected UE requests discovery transmission resource of its interested carriers on intra-PLMN and inter-PLMN, the serving eNB could configure via dedicated RRC signaling the connected UEs with discovery TX resource pool (Type 1) or dedicated discovery TX resources (Type 2), or alternatively serving eNB could configure a carrier list to indicate to the connected UE to read resource pools from SIB19 of the configured carriers.
Proposal 5: Besides the resource configuration information defined in Rel-12, the serving eNB configuring resources via RRC should also indicate the carrier identity and cell identity in the discovery resource configuration message.
Proposal 6: RAN2 is kindly asked to discuss how to handle the discovery transmission resource configuration change in SIB19 of inter-carrier cells.








































































































































































































































































































































 1/5

_1500815341.vsd
�

Serving 
cell


IDLE UE


SIB19
(SL-CarrierFreqInfoList)


Transmit on the obtained discTxPoolCommon


Inter-carrier
cell


SIB19
(discTxPoolCommon)


Tune to Non-serving carrier when in DRX


Tune back to Serving carrier according to DRX parameters



Monotoring UE


SL-DCH
Discovery Message



_1500815395.vsd
�

Serving 
cell


Connected UE


SidelinkUEInformation 



Inter-carrier
cell


SIB19
(discTxPoolCommon)


Transmit on the obtained discTxPoolCommon


RRCConnectionReconfiguration 
(SL-CarrierFreqInfoList)


Option 1


Transmit on the configured resource pool (type 1) or dedicated resource (type 2)


RRCConnectionReconfiguration 
(SL-DiscConfig)


Option 2



