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Abstract of the contribution: This PCR provides the conclusion proposals for key issue#7: ProSe direct discovery.
Discussion
In TR 23.703 clause 5.7, the following two issues need to be clarified for the key issue of ProSe direct discovery:

-  what is the procedure of ProSe direct discovery? E.g. discovery using direct radio signals etc.
-  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:
Please note that some solutions are not listed due to lacking of related information described in the solution for classification. Authors of the solutions may indicate which Category their solutions would be for completing the evaluation.
It is also noticeable that how the UEs obtain radio resources allocated by the eNB, e.g. by new SIB, RRC messages, and if the radio resources is dedicated or contention-based, are in RAN WG domain.

Cat.A, UE controlled direct discovery (D1): the UEs constructs the expression codes and performs the direct discovery procedure without getting assistant information, e.g. start/stop indication, from the network.
· the UE requests authorization for direct discovery from the network and stores it in UE configuration. 
· at any point the authorization can be revoked by the Local DPF or DPF in the HPLMN e.g. by sending an OMA DM push message.
· the UE receiving upper layer’s user request schedules how/when to perform direct discovery locally without requesting further authorization for using radio resource allocated by eNB in new SIB.
Cat.B, Network-assisted direct discovery (D8, D9, D12, D13, D14, D15): the UEs need to request for authorization of direct discovery from the network.
· the UE receiving upper layer user’s indication requests authorization per UE and per application from the network for starting direct discovery. 

· the network authorizes the user/UE and allocates dedicate radio resource for the direct discovery per UE and per application
· the authorization can be revoked by the network over user-plane/control-plane message when the authorization area is changed or the configured time is expired. 
The variants among solutions:

· Cat.B1 (D8, D9-[Subclause 6.1.9.2.1; 6.1.9.2.2], D13): user does not have location information for making decision for requesting direct discovery. The network determines if the user/UE is authorized to perform direct discovery immediately. That is, the direct discovery is initiated without having obtaining location information from the network in priori.
· Cat.B2 (D12, D14, D15): user does not have location information for making decision for requesting direct discovery. The network received the request instructs the UEs to perform ProSe direct discovery when determining that ProSe direct communication is possible, e.g. the UEs are with same ECGI, inter-eNBs capability over X2 is applicable, or inter-PLMN roaming support for ProSe is agreeable. That is, the direct discovery is initiated with ECGI information and other available information in the network.
· Cat.B3 (D9-[subclause 6.1.9.2.3]): user/UE decides the targeted UE(s) is close enough in distance for direct discovery, e.g. via the Application layer notification or the distance based EPC-level based discovery or UE implementation trigger. The network determines if the user/UE is authorized to perform direct discovery immediately. That is, the direct discovery is initiated with distance information obtained from the network.
Observation#1: For Cat.A, the UEs locally determine when to perform direct discovery by using dedicated radio resources. However the network does not have information how many UEs would potentially use the radio resources. Therefore, Cat.A has merits when the UEs are out of E-UTRAN coverage in support of public safety scenario.

Observation#2: For Cat.B, the network gets to determine if the requesting UE is allowed to perform direct discovery by scheduled radio resources. 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.
Observation#4: According to the assisted location information from the network, Cat.B2 and Cat.B3 take ECGI and distance as proximity criterion, respectively. 
· If Cat.B2 is applied, it relies on the eNB to periodically/dynamically schedule radio resource for peer UEs in direct discovery within validity time period or pre-configured time. 
· If Cat.B3 is applied, 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. 

· The mechanism with 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#5: 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 obtained by the ECGI-based EPC-level ProSe discovery.
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
It is proposed to include the proposed evaluation and conclusion in TR 23.703.

* * * First Change * * * *

7
Evaluations

7.X Key Issue #7: ProSe direct discovery 
In TR 23.703 clause 5.7, the following two issues need to be clarified for the key issue of ProSe direct discovery:

-  what is the procedure of ProSe direct discovery? E.g. discovery using direct radio signals etc.
-  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 (D1): the UEs constructs the expression codes and performs the direct discovery procedure without getting assistant information, e.g. start/stop indication, from the network.

Cat.B, Network-assisted direct discovery (D8, D9, D12, D13, D14, D15): the UEs need to request for authorization of direct discovery from the network.

	Categories
	Mechanism 
	Pros/Cons 

	Cat.A:

Cat.A, UE controlled direct discovery (D1):
	· the UE requests authorization for direct discovery from the network and stores it in UE configuration. 

· at any point the authorization can be revoked by the Local DPF or DPF in the HPLMN e.g. by sending an OMA DM push message.
· the UE receiving upper layer’s user request schedules how/when to perform direct discovery locally without requesting further authorization for using radio resource allocated by eNB in new SIB.
	Pros:
· for out of E-UTRAN coverage UEs, this solution is applicable for public safety use case.

Cons: 

· the network does not have information how many UEs would potentially use the radio resources.
· the ProSe-enabled UEs may consume more power for triggering blind direct discovery even if the UEs is not around

· the blind direct discovery may introduce interferences to other non-ProSe UEs

	Cat.B

Cat.B, Network-assisted direct discovery (D8, D9, D12, D13, D14, D15): 

	· the UE receiving upper layer user’s indication requests authorization per UE and per application from the network for starting direct discovery. 

· the network authorizes the user/UE and allocates dedicate radio resource for the direct discovery per UE and per application

· the authorization can be revoked by the network over user-plane/control-plane message when the authorization area is changed or the configured time is expired. 
	Pros:

· 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.
Cons:

· may require mechanisms to obtain location information in the network for proximity decision, which would have to bring UEs into Connected mode if needed.

	Cat.B1

(D8, D9-[Subclause 6.1.9.2.1; 6.1.9.2.2], D13):
	· user does not have location information for making decision for requesting direct discovery. 

· the network determines if the user/UE is authorized to perform direct discovery immediately without taking any location information into account by invoking any location tracking/reporting mechanism. 

· that is, the direct discovery is initiated without having to obtain location information from the network in priori.
	Cons: 

· UEs may require to reattempt the requests of direct discovery authorization several times.


	Cat.B2

(D12, D14, D15):
	· user does not have location information for making decision for requesting direct discovery. 

· the network received the request instructs the UEs to perform ProSe direct discovery when determining that ProSe direct communication is possible, e.g. the UEs are with same ECGI, inter-eNBs capability over X2 is applicable, or inter-PLMN roaming support for ProSe is agreeable. That is, the direct discovery is initiated with ECGI information and other available information in the network.
· that is, the direct discovery is initiated with ECGI information.
	Pros:

· 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. 
Cons:

· the network can only provide coarse location information 

	Cat.B3

(D9-[subclause 6.1.9.2.3]):
	· user/UE decides the targeted UE(s) is close enough in distance for direct discovery, e.g. via the Application layer notification or the distance based EPC-level based discovery or UE implementation trigger. 

· the network determines if the user/UE is authorized to perform direct discovery immediately. 

· that is, the direct discovery is initiated with distance information obtained from the network.
	Pros:

· if location tracking mechanism is applied the network can provide value-added proximity alert service

Cons:

· two UEs in close distance does not directly imply the feasibility of the real radio link quality between UE peers.

· 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.


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.

* * * Second Change * * * *
8
Conclusions

Editor's Note: The clause will capture agreed conclusions from the Key Issues and Architecture Solutions clauses. 
8.X Key Issue #7: ProSe direct discovery

Normative work needs to proceed as follows: 

For ProSe-enabled UE in E-UTRAN coverage Network-assisted ProSe discovery in clause 6.1.12 should be specified in this release with the following features: 
· It shall be supported for the network to assist UEs in ProSe direct discovery procedure via two phases ProSe discovery including ECGI-based EPC-level ProSe discovery and direct discovery.

· the discoverer UE shall request for authorization of direct discovery before starting direct discovery

· the discoverer/discoveree UEs shall start direct discovery after obtaining authorization and assisted information, e.g. discovery code, radio resource, discoverabilities, from the network.

· the ProSe server shall be able to determine the feasibility of direct discovery based on subscription, proximity criteria, e.g. serving cell/eNB/PLMN, discoverability, and initiate ProSe direct discovery towards MME/eNB/UE. 

· the network shall be able to provide information, e.g. discovery code, radio resource, discoverabilities, to the authorized UEs for instructing ProSe direct discovery procedure.

· The eNB shall be able to dynamically/periodically allocate radio resources used for ProSe direct discovery to UEs. This depends on the decision in RAN WG.

* * * End of Change * * * 
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