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Abstract of the contribution:

At SA2#100 some preliminary agreements on ProSe discovery were reached. These however address only the "Discovery as an information service" use case and not discovery as a tool for subsequent direct communication. Also, they assume the network is responsible for the interpretation of the information discovered. While this is sufficient for some consumer use cases (e.g. advertisements from shops, restaurants, etc.), it is not sufficient for some public safety use cases, such as discovery of a UE-Network Relay.
Introduction to the topic
At SA2#100 it has been agreed to define a discovery mechanism that enables a monitoring UE to perform a partial matching on a string of bits (also known as code or application ID) received from an announcing UE. Upon matching criteria, codes are sent to the network for interpretation and this may trigger the network to interact with an application server to enable certain service logic which e.g. may result in an advertisement to be sent to the monitoring UE. See for instance figure 1 from TR 23.703 [1] solution 13.
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Figure 1- Open discovery as per solution 13: the network MUST be present for code interpretation
This discovery mechanism however:

1) Does not allow (nor it is designed to let) the monitoring UE to retrieve a Layer-2 address of the announcing UE as  the only information the UE is expected to process is a "code". 
2) The processing of the code relies on the existence of a network to which the detected code is sent for interpretation.
These two fundamental elements of this commercial solution do not enable the operation of UE-to-Network relay that also was agreed at SA2#100 to be based on a PC5+ Uu concatenation, the relay acting as a L3 or L7 gateway. As an example, step 1 in Figure 2 (taken from TR 23.703[1] solution R11 " ProSe UE-to-Network Relay as IP router") illustrates the need for relay discovery by an out-of-coverage UE. 


[image: image2.emf]UE

ProSe UE-to-

NW Relay

eNB

EPC

1. Discovery Procedure

BMSC GCSE-AS

5. UE receives 

the service 

announcement

2. Direct connection establishment (IP address allocated)

9.ProSe UE2NW Relay relays specific 

eMBMS services

3. Register with GCSE-AS

4. Return TMGIs for GCSE groups to UE

6. Activate MBMS Service (TMGI,…)

7. Activate Accept

8. Relay reads 

the MCCH and 

locally activates 

the related 

eMBMS services

0. ProSe UE-to-Network relay attached to 

EPS


Figure 2- UE-to-Network relay as per solution R11: a discovery phase where the UE is out of coverage is necessary
A UE-to-Network relay is useful in particular for UEs out of network coverage (which therefore cannot rely on the network for any assistance for information processing), and these UEs need to be able to send in the Uplink data to the UE-to-Network relay using a Layer-2 address of the relay itself. This Layer-2 address needs to be obtained via discovery procedures which may also entail some form of mutual authentication phase. Since the UE to-Network relay feature is important, we need to enable discovery models which at least enable it. This means that the discovery models shall 

a) Allow the UE to obtain the Layer-2 address of the UE it discovered (e.g. the Layer-2 address of a UE-to-Network-relay)

b) Process locally the information associated to discovery messages (e.g. understand what features or networks the relay supports, identify the UE is a  public safety UE-to-Network relay and status is "connected and operational", obtain the public safety groups for which the relay is authorised to act as a relay, etc..) without network assistance

For this, some form of (restricted?) out of network coverage discovery is necessary. Note, all solutions presented for PC5 type of UE-to-Network relay require a network independent discovery step, so really we need a discovery procedure which is network-independent or UE-to-Network relay feature also is not part of rel-12.
In addition, at SA#61, the paper in SP-130457[2] ("Prioritisation for Direct Discovery in ProSe/D2D", by Qualcomm Incorporated, China Mobile, China Unicom, Deutsche Telekom, Softbank Mobile, T-Mobile US, Samsung) correctly states the importance of discovery for public safety
" Discovery is a useful part applicable also to a Public Safety solution as it provides awareness of which Public Safety devices are in proximity (asset awareness) and thus which devices are likely to receive broadcast transmissions. It can therefore be used to achieve power saving for Public Safety devices as well.

Clearly the supporting companies of the paper referenced above claim that discovery is useful for public safety applications. We agree with their view. Naturally, as for other D2D functions for public safety, this must be supported also out of network coverage so we must really support solutions that accommodate this important requirement for public safety too.
In the light of the previous discussion, while acknowledging the usefulness of network-controlled interpretation of detected codes (as described in SP-130640[3]) for the consumer use cases, in our opinion we cannot constrain SA2 not to continue working on solutions fitting all foreseen use cases of discovery that are compatible with scenarios of D2D for public safety to be included in rel-12, including UE-to-Network relays support.

Proposal

It is proposed that SA2 is tasked with continuing efforts in discovery area that the guidance provided at SA#61 in SP-130506[4] is reconfirmed (provided here below for convenience)
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3GPP Track: ProSe Disovery

Component

Time Budget Estimate / 

External Dependencies

(A) ProSe Direct E-UTRA Discovery

UE ability to discover other UEs in its vicinity by using direct UE-to-UE signalling with E-

UTRA. Both in and out of coverage aspects need to be considered. Also considers 

procedure for discovery, signalling between involved UEs, criteria to determine proximity, 

support of discovery of UEs subscribed to different operators.

3 TR, 1 TS  [RAN DEP, SA3 

DEP]

(B) EPC-level ProSe Discovery

Discovery performed by EPC for in coverage UEs only Considers how EPC

obtains information to determine proximity and how this information is sent to 

the UE, support of discovery of UEs subscribed to different operators.

0,5 TR, 0,5 TS [SA3 DEP]

(C) Dynamic Configuration / Authorization for Discovery

Provides dynamic support for configuration and authorization of ProSe enabled UEs for 

direct discovery and EPC-based discovery, to address stage 1 requirements. Roaming 

scenarios are also addressed. Without this added feature component, UE configuration is 

assumed to be pre-provisioned, static, etc.

2 TR, 1 TS [RAN DEP, SA3 

DEP]

(D) Restricted ProSe Discovery

Discovery with explicit permission from the UE being discovered. Without this feature 

component, only Open ProSe Discovery (discovery without explicit permission from the UE

being discovered) would be supported.

2 TR, 2 TS [RAN DEP, SA3

DEP] 

System Aspects Identifiers (ProSe ID, Expressions, Group ID, etc.) used for Discovery

3,5 TR, 0,5 TS

other aspects – Network Sharing considerations. Charging, Configuration, are 

listed for Communication above and are assumed to be applicable also to 

Discovery.

Total (after SA 61)

11 TR, 5 TS

=> 11 TR, 5 TS
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3GPP Track: ProSe Disovery

		Component				Time Budget Estimate / External Dependencies

		(A) ProSe Direct E-UTRA Discovery
UE ability to discover other UEs in its vicinity by using direct UE-to-UE signalling with E-UTRA. Both in and out of coverage aspects need to be considered. Also considers procedure for discovery, signalling between involved UEs, criteria to determine proximity, support of discovery of UEs subscribed to different operators.				3 TR, 1 TS  [RAN DEP, SA3 DEP]

		(B) EPC-level ProSe Discovery
Discovery performed by EPC for in coverage UEs only Considers how EPC obtains information to determine proximity and how this information is sent to the UE, support of discovery of UEs subscribed to different operators.				0,5 TR, 0,5 TS [SA3 DEP]

		(C) Dynamic Configuration / Authorization for Discovery
Provides dynamic support for configuration and authorization of ProSe enabled UEs for direct discovery and EPC-based discovery, to address stage 1 requirements. Roaming scenarios are also addressed. Without this added feature component, UE configuration is assumed to be pre-provisioned, static, etc.				2 TR, 1 TS [RAN DEP, SA3 DEP]

		(D) Restricted ProSe Discovery
Discovery with explicit permission from the UE being discovered. Without this feature component, only Open ProSe Discovery (discovery without explicit permission from the UE being discovered) would be supported.				2 TR, 2 TS [RAN DEP, SA3 DEP] 

		System Aspects		Identifiers (ProSe ID, Expressions, Group ID, etc.) used for Discovery		3,5 TR, 0,5 TS

		 		other aspects – Network Sharing considerations. Charging, Configuration, are listed for Communication above and are assumed to be applicable also to Discovery.		 

		Total (after SA 61)				11 TR, 5 TS => 11 TR, 5 TS
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