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Abstract of the contribution: This P-CR proposes the updates for D12.
Discussion
This P-CR proposes the following updates

· Clarify that this solution can be tailored to fit the conclusion made for the ProSe identifiers and system architecture. For simplify, the following assumption s are made for this solution:

· For ProSe identifiers: this solution requires only the ProSe UE ID and ProSe discovery code. 

· For system architecture: this solution requires PC1, PC2, and PC4.

· For ECGI-based EPC-level ProSe discovery: 

· Remove the following editor’s note:

Editor's Note: it is FFS how to determine proximity of two UEs served by different eNBs.
· The issue is resolved by adding the following features in ProSe function.

· store geographical information of cells and the capability information of eNBs for supporting direct discovery between UEs via inter-eNB coordination over X2 interface
· determine proximity of two UEs based on ECGI, geographical information of cells and the capability information of eNBs over X2
· For ProSe direct discovery:

· Enhance the solution for supporting network-assisted direct discovery for UEs in IDLE mode
· Clarify that the eNB dynamically/periodically manages radio resources for direct discovery within a pre-configured time or before the expiry of the validity timer if applicable
· Provide the evaluation for Impact on existing entities and interfaces
Proposal
It is proposed to include the proposed updates in TR 23.703.

* * * First Change * * * *

6.1.12
Solution D12: Network assisted ProSe discovery

6.1.12.1

Functional description

In this solution two phases ProSe discovery solution is proposed by taking into account both of ECGI-based EPC-level ProSe discovery and ProSe direct discovery. The ECGI-based EPC-level ProSe discovery provides the coarse geographical location information of a ProSe-enabled UE, while direct discovery ensures the radio link between ProSe peers are feasible. The proximity determination for two UEs is in terms of geographical location and the radio link feasibility. 

For a UE in E-UTRAN coverage, the network can perform proximity detection on registered UEs requesting for ProSe service. The purpose of first phase ECGI-based EPC-level discovery procedure is for a ProSe server to obtain the location information of a registered UE in coarse granularities, e.g. EGCI, where EGCI is a global unique identifier. Based on the same EGCI value of two UEs in ECM-CONNECTED state, the ProSe server knows two UEs are located in the same cell and served by the same eNB. The ProSe server can take the EGCI value as proximity criterion for determining the proximity of two UEs registered for Proximity service. The estimation of proximity accuracy of two UEs based on a cell ID depends on the cell size, which might vary from 100 meters to several kilometres. Further, for two UEs in proximity served by different serving cell with the same or different eNB, ProSe communication is also possible if the ProSe server maintains the carrier frequency and geographical information of cells,  and the capability information of eNBs over X2 interface.
Editor's Note: it is FFS if finer granularity of the location information can be provided by an eNB as proximity criterion in a ProSe server.


Based on received location information by ECGI-based EPC-level ProSe discovery mechanism in the first phase, the network can determine if initiating one-to-one ProSe communication between two interested and discovered UEs in proximity. Before starting to establish radio bearers and scheduling radio resource for ProSe communication between two UEs in proximity, in the second phase the eNB can initiate direct discovery between two UEs attempting for ProSe communication. This is to ensure that the ProSe communication between two proximity UEs can be applied with good radio signal quality and would not generate much interference to adjacent UEs. In the direct discovery procedure the eNB dynamically/periodically allocates radio resources for two UEs in proximity within a pre-configured period or before the expiry of the validity timer if applicable.
In support of direct discovery for UEs in IDLE mode when an eNB determines to disconnect RRC connection of a ProSe-enabled UE, the eNB provides authorization to the UE for performing IDLE mode direct discovery using dedicated radio resource, e.g. obtained from new SIB or RRC message. It is noteworthy that the eNB/MME/ProSe server does not cancel the location report procedure when a ProSe-enabled UE enters IDLE state.
Editor's Note: how the eNB coordinates radio resource for direct discovery between two UEs, either in Connected mode or Idle mode requires further study in RAN WG.

6.1.12.1.X

Reference System Architecture and Assumptions

This solution can be tailored to fit the conclusion made for the ProSe identifiers and system architecture. For simplify, the following assumption is made for this solution:

· the ProSe UE ID used by the MME and ProSe function to identify a ProSe-enabled UE can be permanent or temporary.

· ProSe discovery request can be made over user-plane PC3 or control plane PC3 (via NAS and PC4) or PC1 (via PC2) to the ProSe Function.

· The discovery code allocated by the ProSe Function is used for direct discovery procedure for identifying two UEs with ProSe application users of an authorized application involving in the direct discovery.

According to reference architecture in clause 4.3.1, this solution requires the following interfaces for network-assisted ProSe discovery:

PC2: provide application layer users preferences settings (e.g. discoverability and discoverable, buddy lists, etc.).

PC4: support control-plane protocol and signalling messages for triggering location reporting registration/deregistration, providing location report, initiating direct discovery, and returning the result of the direct discovery.
Editor’s Note: both PC4m reference point (between the ProSe server and MME) and PC4h reference point (between the ProSe server and HSS) are feasible. It is depending on the conclusive ProSe system architecture which reference point is used. In the former reference point, the ProSe function needs to be updated for the serving MME information.
The functionalities of the ProSe server include:

· check user discoverabilities with ProSe Application server over PC2
· request/cancel location reporting procedure towards eNB via MME  over PC4m or PC4h
· store geographical information of cells and the capability information of eNBs for supporting direct discovery between UEs via inter-eNB coordination over X2 interface
· determine proximity of two UEs based on ECGI, geographical information of cells and the capability information of eNBs over X2
· allocate discovery codes used for direct discovery procedure

· initiate direct discovery towards eNB via MME over PC4m
6.1.12.2

Procedures
In this procedure, a target discovery is taken as an example and assumed. For non-target discovery, the network-assisted ProSe discovery can still be applied for a discovered ProSe-enabled UE if meeting proximity criteria and considered as a target ProSe-enabled UE. The detail procedure for non-roaming case is as follows:
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Figure 6.1.12.2-1: Network assisted ProSe discovery and ProSe communication setup procedure

0. A UE registers for ProSe to EPC and the ProSe application user registers to Application server. This step includes both ProSe UE registration procedure and ProSe application user registration procedure with application authorization, which is dependent on system architecture and not in the scope of this solution. In this step, a UE is allocated with a ProSe UE ID. The ProSe server stores the mapping of an ProSe UE ID and one or more authorized applications identified by the ProSe Application IDs for ProSe service.
1. The UE-A sends ProSe discovery request to the ProSe Function. 
2. The discoverability confirmation procedure is performed to check the discoverability of the indicated application users. The following steps continue if the discoverability between two users are confirmed.

3. When receiving discovery request and determining discoverability between two users, the ProSe server-A sends Location report Request message to trigger the location report procedure towards the serving MME and eNodeB of the UE-A in ECM-Connected mode. The detailed procedure of location report procedure is as indicated in TS 23.401 clause 5.9.1. To identify the UE-A indicated by ProSe UE-A ID from the ProSe server for registering location report, the MME needs to retrieve the corresponding ProSe UE ID from the HSS or store mapping table between ProSe UE ID and the IMSI/GUTI of the UE-A.
4. When the eNB detects the cell change of a UE, e.g. UE-A, being monitored, the eNB indicates the changes of the ECGI+TAI information in the Location report message to the UE-A's serving MME and in turn the MME sends a Location report message to the ProSe server indicating the new ECGI+TAI information for UE-A.

5. When the ProSe server obtains location information of UE-B, the ProSe server determines if UE-A and UE-B are in proximity based on the following proximity criteria, e.g. serving cells, eNB, and MME. Then the ProSe server authorizes ProSe communication for both UEs. 
Editor’s Note: In roaming case that UE-A and UE-B are registered by different ProSe servers, this step depends on system architecture and is not within the scope of this solution. In the following steps it is assumed that the UE-A and UE-B are served by the same cell and eNB, i.e. ECGI is the same.

6. The ProSe server sends a ProSe communication request message to the serving MME of the UEs for initiating ProSe communication between UE-A and UE-B. In the ProSe communication request message, the ProSe server can provide UE discovery profiles of UE-A and UE-B to the serving MME, where the UE discovery profile contains UE discovery range class, discovery codes for user-A and user-B, monitoring and/or announcing role in discovery for UE-A and UE-B, remaining time of the validity timer. Notice that user discovery range class can be determined by the ProSe server based on the maximum UE range class of UE-A and UE-B as well as the user range class of user-A and user-B.

7. The MME sends an S1-AP message including UE discovery profiles of UE-A and UE-B to the serving eNB of the UEs for initiating ProSe communication preparation procedure before setting up a direct communication path between UE-A and UE-B.

8. The eNB initiates ProSe communication preparation procedure towards UE-A and UE-B by dynamically/periodically scheduling radio frequency, transmission power (based on UE range class information), and uplink/downlink radio resource of announcing/monitoring UEs for guiding ProSe direct discovery between UE-A and UE-B. Noticeably, the eNB may refer to UE discovery profiles of UE-A and UE-B to determine the announcing/monitoring UEs as indicated in step 3. 
The eNB coordinates the radio resources for direct discovery between two UEs, either in Connected mode or Idle mode. It is noteworthy that the eNB/MME/ProSe server does not deregister the location report procedure when a ProSe-enabled UE enters IDLE state. When an eNB determines to disconnect RRC connection of a ProSe-enabled UE, the eNB may provide authorization to the UE for performing IDLE mode direct discovery using dedicated radio resource, e.g. obtained from new SIB or RRC message.
Editor's Note: this step requires further study in RAN WG.

9a. If the eNB determines that the direct radio link between both UEs is feasible for ProSe communication, it sends an S1-AP message indicating the ProSe UE IDs of two UEs to the MME. If the result of the ProSe direct discovery is negative for applying ProSe one-to-one communication between UE-A and UE-B, depending on operator policies and UEs capabilities the eNB may determine to initiate local path routing via eNB or WLAN direct communication for ProSe communication between UE-A and UE-B. Otherwise, the eNB reports results providing the failure cause back to the MME when the expiry of the validity timer. 

9b. In response to request message received in step 9, the MME returns the ProSe communication response message indicating the result of ProSe communication as well as the ProSe UE IDs of two UEs back to the ProSe server. If failed to setup ProSe communication, an appropriate cause value is also indicated. According to the result and the valid ProSe discovery instances of two UEs, the ProSe server would deactivate the location report instance towards MME or retain the location report instance on the MME/eNB.
10. The ProSe server replies the Application servers the ProSe UE IDs of two UEs.
11. The MME initiates ProSe communication setup procedure if receiving a positive response for ProSe direct communication from the eNB. The MME sends parallel Bearer Setup Request message to the eNB for each UE to establish dedicated EPS bearer as direct bearer between two UEs, in which the detail procedure of dedicate bearer activation is as indicated in TS 23.401 clause 5.4.1. 
Additionally, the MME creates and stores a correlation ID that correlates two EPS bearer Identifiers for UE-A and UE-B and provides the correlation ID to the eNB in the Bearer Setup Request message. The eNB stores the correlation ID and the mapping table between the correlation ID and EPS bearer IDs. The correlation ID is used by the eNB to identify the associated EPS radio bearers for ProSe one-to-one direct communication path when scheduling data radio bearers between two UEs. The correlation ID is also provided to the UE so that UE can correlate the EPS bearer ID with the ProSe direct communication path to the target UE.

Editor's Note: this step requires further study in RAN WG.

12. The user-A and user-B communicates each other via ProSe communication path between UE-A and UE-B, and the radio resource is managed by the serving eNB. 
6.1.12.3
Impact on existing entities and interfaces


MME:

- Store the mapping table between IMSI/GUTI and ProSe UE ID for identifying ProSe-enabled UE with triggered location report

- Interact with ProSe server over PC4 for location report procedure, the initiation of the direct discovery toward eNB

eNB:

- Dynamically/periodically schedule radio resource for two ProSe-enabled UEs in proximity involving direct discovery 

- May determine to keep UEs starting direct discovery in Connected-mode 

- Coordinate radio resource used among ProSe-enabled UEs, either in Connected mode or Idle mode
- May determine to indicate authorization for Idle mode direct discovery for the UE entering idle mode by dedicated radio resource, e.g. obtained from new SIB or RRC message. In this case, the MME does not cancel location report when a UE enters Idle mode.
UE:

- Perform idle mode direct discovery procedure as indicated by the eNB if provided.

S1-AP:

· require signalling for initiating direct discovery and report the result of direct discovery

· require signalling message for providing UE discovery profiles from MME to eNB

NAS:

· provide discovery codes for direct discovery

RRC:

- FFS by RAN WG

X2:

- FFS by RAN WG
6.1.12.4
Solution evaluation


Advantages:

· Leverage the solutions between direct discovery based on direct radio announcing/monitoring and EPC-level discovery based on positioning tracking technique, e.g. LCS/SULP.
· consume less power for discoverer/discoveree UEs in direct discovery procedure which is only initiated when ProSe direct communication is possible

· have less impact on other non-ProSe UEs due to potential interferences generated by ProSe UEs

· have reliable charging record made by the network 
· have more available information, e.g. inter-eNB capability over X2, inter-PLMN roaming capability, and discoverability, in network to evaluate if peers UEs are in feasible conditions to establish ProSe communication successfully. 
· have alternative mechanism to provide ProSe communication from the network by triggering local routing via eNB or ProSe-assisted WiFi communication if radio link is infeasible between two UEs.
Disadvantages:

- RAN impact for direct discovery by eNB coordinating radio resource of UEs in Proximity is FFS
* * * End of Change * * * *
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