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Abstract of the contribution: This PCR provides evaluation on the UE/Network controlled direct discovery and proposes to conclude on the proposals accordingly.
Discussion
In TR 23.703 clause 5.7, the following issue need to be clarified for the key issue of ProSe direct discovery:

-  whether it is necessary  to optimally manage and trigger the ProSe direct discovery mechanism from the network e.g. activate it only in specific geographical location? 
This issue is also addressed in the exception sheet S2-134497.

In the solutions pool, although there are some variants among solutions in terms of system architecture and ProSe identifiers, in view of the way network involved in control of the ProSe direct discovery the solutions of ProSe direct discovery can be divided into two categories:

Cat.A, UE controlled direct discovery: The network authorizes the user/UE for direct discovery and the UE perform direct discovery locally based on its local scheduling and configuration to use shared radio resource broadcast by eNB in new SIB.
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Cat.B, Network-controlled direct discovery: The network authorizes the user/UE and instructs the EUTRAN to allocate dedicate radio resources for the authorized UEs within a validity period of time for the direct discovery per UE and/or per application. 
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Observation#1: For Cat.A, the network does not have information how many UEs would potentially use the shared radio resource. 

Observation#2: For Cat.B, such mechanisms provide more controllable manners from the network with the available information in the network, which obviously avoids less impact on the regular UEs. This also meets the following SA1 requirements:
ProSe Discovery and ProSe Communication shall be available to ProSe-enabled UEs that are registered to a PLMN and are served by an E-UTRAN of said PLMN even if potentially served by different eNBs. Whether or not UEs are served by the same eNB, E-UTRAN resources involved in ProSe will be under real time 3GPP network control.
Observation#3: More benefits in favour of Cat.B are as follows:
· have access control for ProSe-enabled UEs in the network

· 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.
	Proposal#1: It is proposed to adopt network-controlled direct discovery when ProSe-enabled UE is within the network coverage.


	Proposal#2: It is proposed to support PC4 between the ProSe function and the MME so as to provide guidance to the EUTRAN for starting direct discovery between two authorized UEs, as proposed by D13.


Further, the network-controlled direct discovery mechanism should be able to take available network information on determining the feasibility of applying direct discovery between two UEs. For example, two UEs in close distance may not camp on the same serving cells, on neighboring cells of the same eNB/ different serving eNB with inter-eNB X2 capability.
Within Cat.B, there are variants among solutions to make advanced categorization as follows:

Cat.B1 (D8, D9-[Subclause 6.1.9.2.1; 6.1.9.2.2], D13): 
· The direct discovery request is initiated without location information obtained in priori. In Cat.B1, the network does not attempt to get location information for proximity decision but conduct direct discovery authorization.

Cat.B2 (D12, D14, D15): 
· The direct discovery request is initiated without location information obtained in priori. In Cat. B2, the network instructs the UEs to perform ProSe direct discovery when determining that ProSe direct communication is possible. The available information may include location information, e.g. the UEs are with same ECGI, network configuration and capability, e.g. inter-eNBs capability over X2 is applicable, or inter-PLMN roaming support for ProSe is agreeable.

Cat.B3 (D9-[subclause 6.1.9.2.3]): 
· The direct discovery request is initiated with distance information obtained from the network via the Application layer notification or the distance based EPC-level based discovery or UE implementation trigger.
Observation#4: Cat. B1 shares the similar drawbacks of UE controlled direct discovery in that the UEs may need to reattempt the requests of direct discovery authorization several times when two UEs are in long distances that the direct communication is never possible. This results in unnecessary power consumptions.
Observation#5: According to the assisted location information, for Cat.B2 and Cat.B3, the network can determine coarse Proximity of UEs accordingly. The mechanism of both Cat.B2 and Cat.B3 can provide optimal scheduling of the dedicate radio resource for direct discovery. The successful rate of the direct discovery can be optimized. 
Observation#6: For Cat.B2, if radio link is infeasible between UE peers, the network gets to determine if local eNB routing or ProSe-assisted WLAN direct communication is applicable. This can resolve the disadvantage of the coarse location information based on ECGI.
With abovementioned analysis, it is proposed to discuss and agree on Cat.B2 as the way forward for UEs in E-UTRAN coverage as well as the proposed conclusion for key issue #7.
	Proposal#3: It is proposed to take into account available information on the network so as to determine the feasibility of ProSe communication between two UEs before authorizing direct discovery of the two UEs. The available information can be location information of ECGI, the network capability and configuration of inter-eNB over X2, and inter-PLMN roaming policies. 


Proposal
It is proposed to include the proposed evaluation and conclusion in TR 23.703.

* * * First Change * * * *

7.X Evaluation of Key Issue #7: ProSe direct discovery 
7.X.1 UE controlled direct discovery versus Network controlled direct discovery
In TR 23.703 clause 5.7, the following issue needs to be clarified for the key issue of ProSe direct discovery:
-  whether it is necessary  to optimally manage and trigger the ProSe direct discovery mechanism from the network e.g. activate it only in specific geographical location? 
In the solutions pool, although there are some variants among solutions in terms of system architecture and ProSe identifiers, in view of the way network involved in control of the ProSe direct discovery the solutions of ProSe direct discovery can be divided into two categories:

Cat.A, UE controlled direct discovery: The network authorizes the user/UE for direct discovery and the UE perform direct discovery locally based on its local scheduling and configuration to use shared radio resource broadcast by eNB in new SIB.

Cat.B, Network-controlled direct discovery: The network authorizes the user/UE and instructs the EUTRAN to allocate dedicate radio resources for the authorized UEs within a validity period of time for the direct discovery per UE and/or per application. 
The following table provides the evaluation analysis to compare pros and cons of the UE-controlled and Network-controlled direct discovery.
	
	Pros
	Cons

	UE-controlled direct discovery 
	· support for UEs in coverage and out of network cases
	· may require to reattempt the direct discovery several times by the UE to finally discover a target UE 

· may cause congestion by using shared radio resource because lack of knowledge of how many UEs would potentially use the radio resources

· consume more power by the UE for direct discovery even if the UEs is not around

· may introduce interferences to other non-ProSe UEs

· rely on charging function on the UE to work for in network coverage case.

	Network-controlled direct discovery
	· have access control for ProSe-enabled UEs in the network

· 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 in network to evaluate if peers UEs are in feasible conditions to establish ProSe communication successfully, e.g. location information, e.g. ECGI, inter-eNB capability over X2, inter-PLMN roaming capability, and discoverability.
· 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
	· may need to reattempt the requests of direct discovery authorization several times by the UE if no location information is obtained when authorizing the ProSe direct discovery.
· support for the discovering and discoveree UEs being in the network coverage



With the evaluation results, it is believed that the merits of the network controlled direct discovery provide sufficient reasons for supporting network-controlled direct discovery in this release. 
* * * Second Change * * * *

8
Conclusions

Editor's Note: The clause will capture agreed conclusions from the Key Issues and Architecture Solutions clauses. 
8.5
Conclusions for ProSe direct discovery

Normative work needs to proceed as follows:

-
PC3 interface is used for ProSe configuration and the functional entity that provisions the UE with some necessary parameters is a new EPC node and named Direct Provisioning Function (DPF);

Editor's note: The mechanism for UE authorisation from PLMNs that are involved in the discovery procedure is FFS.

Editor's note: The mechanism for authorisation for applications using ProSe direct discovery is FFS.

-
Necessary subscription parameters in HSS will be defined for ProSe direct discovery as will be determined by the related procedures;

-
For operator controlled open discovery the allocation and processing mechanisms via PC3 for ProSe Application Identities is based in principle on solution D13;

Editor's note: It is FFS if allocation and processing mechanisms for Prose Application Identities over PC3 use 3GPP control plane or user plane.

-
The format of ProSe Application Identities for open discovery may have a structure so as to allow partial matching at the UE side reflecting application-specified interests, and thus reduce the number of processing of discovered ProSe Application Identities;

-
The values of ProSe Application Identities as defined in D13 for open discovery is not expected to be specified in 3GPP, but another organization is expected to specify that on behalf of operators' community (e.g. GSM Association).

-
ProSe Application Identities for open discovery shall have a standards defined format in 3GPP to allow the 3GPP function to process them. The exact format is FFS.

-
Both discovery models "I am here" (model A) and "who is there"/"are you there" (model B) as described in clause 4.1.4 are relevant.

Editor's note: The terminology for ProSe Application Identities needs to be aligned e.g. relationship with ProSe_App_IDs and ProSe_Codes as in D13.

-    The ProSe function obtains available information on the network so as to determine the feasibility of ProSe communication between two UEs before authorizing UEs for ProSe direct discovery. The available information includes location information, e.g. ECGI, as indicated in D12, D14, D15, the network capability and configuration of inter-eNB over X2, and roaming policies.

-
The network-controlled direct discovery procedure is initiated by the ProSe function towards MME over PC4 as described in D13 after authorizing ProSe-enabled UEs within the network coverage for direct discovery.

-    It shall be supported for the MME to inform E-UTRAN starting to allocate radio resource for authorized ProSe-enabled UEs within network coverage in the ProSe direct discovery procedure.
As the result of the SA2 study phase the solution may require at least the definition of the following functionality by the RAN groups:

-
Discovery message format and signalling in the access stratum;

-
Mechanism for radio resource management and how to signal the radio resources to the UE. This includes also allocation of radio resources of each sharing operator in the network sharing case.
* * * End of Change * * * 
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