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Abstract of the contribution:
To facilitate coordination between SA WG2 and TSG RAN WGs (as well as work rationalization at TSG SA#61, and time allocation at RAN#61) the complex features in work items ProSe, GCSE_LTE and UPCON are analyzed into component functionalities and dependencies, with time budget estimates associated with each. RAN dependencies are identified.
Introduction
This document concerns ‘Feature Components’ both as units of work (requiring time budget to complete) and as capabilities linked with stage 1 and stage 2 effort. These components taken together will be the feature. Some feature components have dependencies on output of other working groups or TSGs.  

Not all components required by normative stage 1 or studied by stage 2 may be included in the release 12 features due to lack of available time. This document should provide insight to delegates to RAN and SA to determine which key decisions must be taken to complete the work (e.g. from RAN or SA WG3) and when these decisions must be taken in order to be timely enough to precede the stage 2 freeze date (possibly with an extension.)

NOTE:
The totals in Tables 1-1, 1-2, 2-1 and 3-1 are meant to replace the existing estimates (x TR phase, y TS phase.) 

The intention is not to expose ‘work task level’ time management to SA. The allocation of time in the SA2 agenda to specific topics is and should remain the discretion of SA2. Rather, this document exposes potential features that can be ‘assembled’ out of feature components as well as a reasonable indication of the aggregate ‘time budget’ cost.

The notation used in ‘Feature Component Analysis’ figures is described in annex A, at the end of this document. 

Important: The ‘Stage 2’ column in the tables below must be considered as a ‘work in progress.’ The lists in this column may incompletely reflect the state of the relevant TR. Further, solutions will change in upcoming meetings and many previously submitted solution [modification] documents could not be considered due to lack of time or have not yet gained agreement but may in future meetings.
1 ProSe
ProSe feature components are divided into Communication and Discovery aspects, which could be complimentary but do not necessarily have dependencies upon each other. 

Figure 1-1 shows ProSe Communication feature components and dependencies between them (the dependent points to the dependency with a dashed arrow.) The intention is to show in each ‘tree’ the essential function at the root, and derivative, enhanced or added functionality built upon it. These are numbered and described in more detail in Table 1-1, which also shows the estimated time budget per component.

Figure 1-2 shows ProSe Discovery feature components and their dependencies. These are numbered and described in more detail in Table 1-2, which also shows the estimated time budget per component. 
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Figure 1-1: Feature Component and Dependency Analysis of ProSe Communication 

Note 1: Individual Communication capabilities are identified as separate rooted trees. At least one ‘root’ must be included for there to be a communication feature.

Note 2: The relationship between Direct 1:1 Communication and Direct 1:many communication depends on RAN definition of link layer (the L2 services interface.)

	Component
	Stage 1 (22.278)
	Stage 2 (23.703)
	Time Budget Estimate

	(A) Direct 1:1 E-UTRA Communication out of coverage
This considers ‘network independent’ scenarios with no network assistance where both UEs are not served by E-UTRAN.

	7A.1, 7A.2
	5.4
	2 TR, 1 TS [RAN DEP, SA WG3 DEP]

	(B) Direct 1:many E‑UTRA Communication out of coverage
This considers ‘network independent’ scenarios with no network assistance where all UEs are not served by E-UTRAN.
	7A.1, 7A.2
	5.12
	2 TR, 1 TS [RAN DEP, SA WG3 DEP]

	(C) Direct 1:1 E-UTRA Communication in E-UTRAN coverage
Considers implication of moving in and out of E-UTRAN coverage and scenario where only one UE is served by E-UTRAN as well as ‘network authorized’ use of network resources where network assistance is a pre-requisite.
	7A.1, 7A.2
	5.4
	3 TR, 1,5 TS [RAN DEP, SA WG3 DEP]

	(D) Direct 1:many E‑UTRA Communication in E-UTRAN coverage
Considers implication of moving in and out of E-UTRAN coverage and scenario where at least one UE is served by E-UTRAN as well as ‘network authorized’ use of network resources where network assistance is a pre-requisite.
	7A.1, 7A.2
	5.12
	3 TR, 1,5 TS [RAN DEP, SA WG3 DEP]

	(E) ProSe Communication Path via eNB
Considers 1:1 and 1:many communication via eNB for UEs served by E-UTRAN only.
	7A.1
	5.14
	4 TR, 1 TS [RAN DEP, SA WG3 DEP]

	(F) ProSe-assisted WLAN Direct
Considers configuration information provided by EPC to UE in order to assist in establishment of WLAN Direct communication.
	7A.3
	5.9
	2 TR, 1 TS [SA WG3 DEP]

	(G) UE to UE Relay
Considers relaying of  Direct 1:1 and 1:many E-UTRA Communication, relay (re-)selection, relay mobility, connection setup, service continuity (1:1 only), determining circumstances under which a UE acts as a relay, authorisation, layer of relay function, whether a relay needs to be discovered.
	7A.2
	5.5
	4 TR, 2 TS [RAN DEP, SA WG3 DEP]

	(H) UE to NW Relay
As UE to UE 1:1 E-UTRA Relay. Additionally considers method to move EPC-anchored session to UE to NW Relay when UE moves out of E-UTRAN coverage for both IMS and PS. Considers support of IPv4 and NAT.
	7A.2
	5.5
	4 TR, 2 TS [RAN DEP, SA WG3 DEP, GCSE_LTE DEP]

	(I) Service Continuity
between Direct 1:1 E-UTRA communication and EPC-anchored communicationfor both IMS and PS. Considers support of IPv4 and NAT. Also covers service continuity when UE session is moved from EPC-anchored communication to communication via UE to NW relay.
	7A.1
	5.11
	+3 TR, +1 TS per direct mode supported (A, C?)

	System-
wide
aspects, essential to include

	Roaming Considerations (for all items above, indispensible to the feature.)
Includes interactions with network sharing.
Assume that other aspects are covered under individual solutions.
	7A.1
	4.2, 5.4, 5.8, 5.14, etc.
	1 TR,  1 TS

	
	Configuration and Capability Handling
If dynamic reconfiguration support is included, add +1 to each.
Includes all configurable aspects (authorizations, settings, etc.)
	7A.1, 7A.2
	5.2, 5.3, 5.6
	1 TR, 0,5 TS

	
	Charging
	22.115 clause 4.6
	5.13
	2 TR, 0,5 TS

	
	ProSe Identities for ProSe Communication
	7A.1, 9.4
	5.10
	3 TR, 1 TS

	Subtotal (before SA 98) 7.5 TR, 10 TS
	
	
	37 TR, 16 TS


Table 1-1: Functional Component References and Time Budget Estimate for ProSe Communication
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Figure 1-2: Feature Component and Dependency Analysis of ProSe Discovery 
	Component
	Stage 1 (22.278)
	Stage 2 (23.703)
	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.
	7A.1, 7A.2
	5.7, 6.1.1, 6.1.2, 6.1.3,6.1.6, 6.1.7, 6.1.8, 6.1.9, 6.1.10, 6.1.11
	3 TR, 1 TS  [RAN DEP, SA WG3 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.
	7A.1
	5.8, 6.1.4, 6.1.5, 6.1.7, 6.1.8
	3 TR, 1 TS [SA WG3 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.
	7A.1
	all solutions
	2 TR, 1 TS [RAN DEP, SA WG3 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.
	7A.1
	6.1.1, 6.1.2, 6.1.3, 6.1.6, 6.1.7,
6.1.8, 6.1.10
	2 TR, 2 TS [RAN DEP, SA WG3 DEP] 

	(E) Interaction with 3rd party App Server
Considers mapping between application layer identifiers and ProSe-specific identifiers and (depending on the solution) assigns control capabilities to the App Server.
	
	6.1.1, 6.1.2, 6.1.4, 6.1.5, 6.1.6, 6.1.7, 6.1.8, 6.1.9, 6.1.10
	3 TR, 1,5 TS [SA WG3 DEP]

	(F) Application layer / Terminal Equipment Interaction with ProSe Discovery
Considers any information exchanged between application layer and TE, e.g. event of discovering UE, configuration of ProSe parameters by the application layer. This feature component is needed if the integration between the Application Layer and the TE is desired beyond support of ‘over the top’ applications using implementation-specific (non-standard) integration interfaces.
	7A.1
	
	0,5 TR, 0,5 TS

	System Aspects
	Identifiers (ProSe ID, Expressions, Group ID, etc.) used for Discovery
	7A.1, 9.4
	5.10, all solutions
	4 TR, 1 TS

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

	Subtotal (Table 1-2)
	
	
	17,5 TR, 8 TS

	Subtotal (from Table 1-1)
	
	
	37 TR, 16 TS

	Total (before SA 98) => current approved 7,5 TR, 10 TS
	
	
	54,5 TR, 24 TS


Table 1-2: Functional Component References and Time Budget Estimate for ProSe Discovery
2 GCSE_LTE
Figure 2-1 shows GCSE_LTE feature components. These are numbered and described in Table 2-1. and dependencies (the dependent points to the dependency with a dashed arrow.) The intention is to show in each ‘tree’the essential function at the root, and derivative, enhanced or added functionality built upon it.
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Figure 2-1: Feature Component and Dependency Analysis of GCSE_LTE
	Component
	Stage 1 (22.468)
	Stage 2 (23.768)
	Time Budget Estimate / External Dependencies

	(A) Group Management
Includes group creation and group membership control. 
	5.1.1, 5.2.1
	
	2 TR, 0,5 TS [SA WG3 DEP]

	(B) Group Communications
Includes group communications (and setup) in and out of coverage and in roaming scenarios; priority/pre-emption, notifications when group communications start, ability of user to accept/reject/ignore (and for the system to require a user to accept) a group communication, ProSe Group Communication aspects (aside from UE to Network relay).
	5.1.1, 5.3 esp. 5.3.4
	5.4, 6.1, 6.2, 6.3, 6.4, 6.5
	4 TR, 1 TS [RAN DEP, SA WG3 DEP, SA2/ProSe DEP]

	(C) Geographic Scope
Includes configuration of the geographical area of a particular group.
	5.2.2
	5.3
	2 TR, 1 TS [RAN DEP, SA WG3 DEP, SA2/ProSe DEP]

	(D) Floor Control
functionality that moderates requests from users to transmit within a group communication. Includes also aspects of session control and group communication – such as notification when users leave an active group communication.
	5.3.5
	
	2 TR, 0,5 TS

	(E) User Interaction
Includes interaction of users with the floor control function (requesting access to floor), ensuring changes to a GCSE Group and its membership is reflected as soon as possible, all group members receiving a transmission at the same time.
	5.3.5, 5.3.6
	
	0,5 TR, 0,5 TS

	(F) Service Continuity
When UEs move among different cells providing multipoint service. Considers service continuity when delivery of group communications changes between unicast and multipoint service.
	5.1.3
	5.5
	4 TR, 2 TS [RAN DEP, SA WG3 DEP, SA2/ProSe DEP] 

	(G) UE to Network Relay
Includes relaying of a group communication to UEs out of network coverage via Direct 1:many ProSe E-UTRA communications. Group membership and access to group communication by members are unaffected by the communication path used (ProSe or EPC-anchored).
	6.2
	
	3 TR, 2 TS [RAN DEP, SA WG3 DEP, SA2/ProSe DEP]

	(H) Resource Efficiency
Includes multicast/unicast handling. Without this feature component, UEs and the CN will behave according to configuration (e.g. always use the unicast method or always use the multicast method.)
	5.1.4
	5.1, 5.4, 6.1, 6.2, 6.3, 6.4, 6.5
	1 TR, 1 TS [RAN DEP, SA WG3 DEP, SA2/ProSe DEP]

	(I) Roaming Scenarios
includes RAN Sharing considerations.
If this feature component is not included, it is not clear how a group call can be supported when different UEs are registered with different PLMNs. 
	5.1.8
	5.6
	3 TR, 1,5 TS [RAN DEP, SA WG3 DEP, SA2/ProSe DEP]

	(J) High Availability 
of group communications, includes avoiding single points of failure, recovery from network failures.
	5.1.9
	
	<for stage 3>

	(K) Interworking (with non-3GPP networks)
Includes interworking with non-3GPP networks (e.g. TETRA, P.25), scenarios where GCSE AS resides in a different EPS.
	
	Interworking (5.7)
	2+TR, 0+ TS
2 sessions would be needed even to begin to consider this topic.

	(L) UE-AS Open Interface
between client on UE and GCSE application server.
	
	
	2 TR, 0 TS

	(ext3) SA3/Security Aspects
	5.1.6
	5.1.2 (Group Privacy)
	0,5 TR, 0 TS

	Total (before SA 61) => (10 TR, 4 TS approved, 1,5 TR, 4 TS remaining)
	
	
	24 TR, 10 TS


Table 2-1: Functional Component References and Time Budget Estimate for GCSE_LTE
3 UPCON
Figure 3-1 shows feature components for UPCON, including dependencies. These are numbered and described in more detail in Table 3-1.
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Figure 3-1: Feature Component and Dependency Analysis of UPCON

NOTE1: Some Uplink Congestion Management solutions have RAN dependencies. Also, some have dependencies on RAN Traffic Differentiation. Other solutions may be local to the UE.

	Component
	Stage 1 (22.101)
	Stage 2 (23.705)

	Time Budget Estimate / External Dependencies
	+ To support UMTS
	+ To support GERAN

	(A) RAN Traffic Differentiation
Includes traffic differentiation enhancements (e.g. marking, priority, etc.) and considerations for shared networks.
	27.3 a, 27.4 e
	5.3, 6.2.1, 6.2.2


	3 TR, 2 TS [RAN DEP]
	+1 TR, +0,5 TS
[RAN DEP]
	+1 TR, +0,5 TS
[GERAN DEP]

	(B) Uplink Congestion Management
Identification, differentiating and prioritization of uplink traffic, either by per-flow or per user (e.g. depending on subscription characteristics) policies.
	27.2 f, 27.3 a
	5.5
	2 TR, 2 TS
[RAN DEP]
	+2 TR, +1 TS
[RAN DEP]
	+2 TR, +1 TS
[GERAN DEP]

	(C) RAN Congestion Detection
Determine if the RAN is congested. This includes considerations of ‘what’ congestion is, ‘when’ (to distinguish between transient and sufficiently long periods to take action, e.g. to report congestion.)
	27.2 a, 27.2 d. 27.3
	5.2, 6.1.3, 6.1.4, 6.2.2, 


	1 TR, 1 TS [RAN DEP]
	+0,5 TR, +0,5 TS
[RAN DEP]
	+0,5 TR, +0,5 TS
[GERAN DEP]

	(D) RAN Congestion Reporting
Determines how (which method) and what will be reported from the RAN to the Core Network; determines if and how the Core Network controls this behavior.
	27.2 a
	5.2, 6.1.3, 6.1.5
	4 TR, 
1 TS
	+1 TR, +0,5 TS
[RAN DEP]
	+1 TR, +0,5 TS
[GERAN DEP]

	(E) Dynamic Policy Control 
Provide policies for RAN Traffic Differentiation and Uplink Congestion Management. Without this functional component, only static policies are applied.
	27.4 d
	6.2.1.3. 6.2.2.3
	0,5 TR, 
0,5 TS
	+0 TR, +0 TS
	+0 TR, +0 TS


	(F) CN Congestion Mitigation with dynamic PCC control, per subscriber policies 

Without this functional component, only static policies are applied 

	27.3,
27.4, 27.5 b
	6.1.3, 6.1.6, 6.3.2, 6,5
	1 TR, 
0,5 TS


	+0 TR, +0 TS

	+0 TR, +0 TS


	(G) Content specific UP prioritization (Video) 

Includes handling of video streams more efficiently either for RAN-based or CN-based mitigation solutions.
Note: Some solutions may be RAN-independent. It is too early to tell how this study will progress.
	27.2, 
27.3 a,
27.4 b
	5.1, 5.4, 6.1.4
	4 TR, 
1 TS
[RAN DEP for some solutions]
	+0,5 TR, +0 TS
[RAN DEP for some solutions]

Note: depends on solution.
	+0,5 TR, +0 TS
[GERAN DEP for some solutions]

Note: depends on solution.

	(H) App specific UP prioritization
Includes how App specific UP prioritization works in the RAN and standardized identification of applications. Also considers solutions for App specific prioritization of UP traffic as part of CN congestion mitigation.
	27.3 a
	5.1, 5.5, 6.1.6
	2 TR, 
1 TS
[RAN DEP]
	+1 TR, +0,5 TS
[RAN DEP]
	+0,5 TR, +0,5 TS
[GERAN DEP]

	(I) Un/Attended UE Information
Includes discriminating between attended and unattended data traffic.

This can be used by the UE or by CN Congestion Mitigation to reduce throughput etc for unattended data.
NOTE: Attended/unattended requires additional confirmation from RAN on this aspect, if RAN is to send congestion indications.
	
	
	1 TR, 0,5 TS

[RAN DEP for un/ attended support for the UE only]
	0,5 TR,
0,5 TS

[RAN DEP for un/ attended support for the UE only]
	0,5 TR,
0,5 TS

[RAN DEP for un/ attended support for the UE only]

	Overall Evaluation
	
	
	4 TR
	
	

	Total (after SA2 98/before SA 61), current approved budget: 1 TR, 6 TS
	
	
	22,5 TR, 
9,5 TS
	+6,5 TR, +3,5 TS
	+6 TR, +3,5 TS


Table 3-1: Functional Component References and Time Budget Estimate for UPCON
Proposal
There is no proposal for action in RAN2. This document is for information only. The analysis will be used by SA to prioritize work items that are currently in the work plan for SA WG2 to complete.
Annex A: Dependency Tree Conventions
This document uses  the following conventions.
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Figure A-1: Dependency

In Figure A-1, A is a dependency of B. Without A, B cannot be included. A can be included without B.
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Figure A-2: Dependency ‘Tree’

In figure A-2, a number of components are shown with dependencies. No tree can be constructed without A. D and E cannot be included in a complete feature unless either B or C are.
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Figure A-3: Possible ‘Pruned Dependency Trees’

Figure A-3 shows two possible combinations of ‘pruned dependency trees.’ 

In Combination 1, A, B and C components are selected. D and E are not required. B and C build on A. 

In Combination 2, E, B and A components are selected. C is not needed by E in this case as B ‘fulfills’ its requirement. This means that E only builds upon or extends capabilities in the feature component B (not C.)
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Figure A-4: External Dependencies on WGs/TSGs

Figure A-4 shows how component A depends on RAN where both C and D depend on RAN and SA WG3 decisions. The colored box is ‘shorthand’ for arrows extending to or from everything in the box. B depends on C and D. Both C and D depend on RAN and SA WG3.
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