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At SA 61, SA will review SA2 progress and make any decisions necessary to ensure successful completion of approved work and study items. To facilitate the prioritisation discussion at SA 61, the UK Home Office and the US Department of Commerce have considered the SA1 and SA2 chairs’ framework for R12 prioritisation (SP-130337 ProSe, GCSE_LTE and UPCON Analysis for Prioritisation) and provide this document as a clear statement of our consensus view on the prioritisation of GCSE_LTE and ProSe work items for public safety. This document was also submitted to RAN 61 (RP-131178).
Introduction

It should be made clear from the outset that this paper sets out the order of the priorities for aspects of GCSE_LTE and ProSe, it will not discuss other work items such as UPCON, because GCSE_LTE and ProSe are the Release 12 priorities for Public Safety users.  

For the prioritisation exercise we have taken the functional areas determined by the  SA1 and SA2 chairs and have re-ordered the items within them into a Public Safety priority order, whilst doing this work we have considered the frequency, nature of use, and whether there are alternative/readily available technology solutions.
· Priorities 1-3 are items that are absolutely required in Release 12 if it is to provide a minimum capability for public safety users.
· Priority 4  are items that we would recommend should be included in Release 12,but pragmatically we accept that it may be difficult to achieve. (See Appendix)
· Priorities 5+ are our view of the priorities for Release 13 if they are not included in Release 12. (See Appendix)
It is worth noting that when assigning priorities we have tried to use the same levels of priority across the ProSe and GCSE_LTE work items.   
1 ProSe

ProSe Communication is the priority for Public Safety users, especially ProSe Communications that doesn’t require ProSe Discovery as a precursor to being able to communicate. Public Safety users would be able to find viable use cases for ProSe discovery, but for ProSe Communication there are already existing use cases to justify its need. 
At the moment Public Safety organisations’ UEs (LMR/PMR subscriber units) have the ability to communicate directly with each other using Direct Mode in TETRA and P25 without infrastructure. This capability is currently and mainly related to voice communications. For future requirements, the current usage provides a strong guide as to what will be required initially, but the ProSe use cases are likely to evolve as the capability evolves and is used by Public Safety. For ProSe Discovery, we would only have a demand initially for the most basic capability, and other elements of GCSE_LTE and ProSe would be prioritised above all elements of ProSe Discovery.

Things to note when considering the ProSe Communication functional split diagram and the prioritisation (that are not currently represented):

· Potential Consolidation - of A-B and C-D, for Public Safety 1: many is the priority; 1:1 can be considered as the smallest possible group. This means that if you deliver B, A is also delivered, the same is true for D and C. In other words of the 4 boxes A-D only B and D are required because they provide a super set of the capability of A and C.
· Use of Spectrum - The terminology used within SA2 (network authorised and network independent) has moved from the SA1 terminology (in Coverage and out of Coverage) in attempt to make it clearer. The spectrum used by public safety for ProSe will be either or both Out of Band (simplest case technically) or In the Band used by the macro network.
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Figure 1-1: Feature Component Analysis of ProSe Communication (Diagram taken from SP-130337 ‘ProSe, GCSE_LTE and UPCON Analysis for Prioritisation’, priorities added in Bold)
	Component
	Description of Public Safety Usage (Perhaps Include Links to Use Cases)
	Public Safety Ranking
	Potential Mitigating Technology
	Time Budget Estimate

	(B) Direct 1: many E‑UTRA Communication out of coverage
This considers ‘network independent’ scenarios.
	1) Little or no coverage - guaranteed communications through the network cannot be achieved either because of attenuation due to the local environment, the mobility of the users, or a simple lack of coverage. In these situations the priority is to maintain communications with those at the incident. 

e.g. - In buildings, on trains, between vehicles, in rural environments, underground.

2) Fall Back - when there has been a complete network failure in an area that would typically have coverage. 

e.g.- Large Scale Natural Disasters, Power Cuts, Equipment Failures.

3) Extra Capacity - Used to provide extra capacity to manage some incidents. In existing systems there are certain system constraints that limit the number of groups and group members that can operate in an area, so the ability to communicate directly can provide extra capacity.

e.g. - Large Metropolitan Areas.  

4) Local Communication Requirement - This is used in scenarios where there is no need to connect back to a control room or dispatch.
	1


	This could require a completely separate radio handset for every user, which would remove the intended benefits of this work item for Public Safety.
	2 TR, 1 TS [RAN DEP, SA3 DEP]

	(D) Direct 1:many E‑UTRA Communication in E-UTRAN coverage
Considers implication of moving in and out of E-UTRAN coverage for Direct 1:many E-UTRA Communications as well as ‘network authorized’ use of network resources.
	1) Little or no coverage - guaranteed communications through the network cannot be achieved either because of attenuation due to the local environment or the mobility of the users. In these situations the priority is to maintain communications with those at the incident. 

e.g. - In buildings, on trains, between vehicles, in rural environments, underground.


	2
	Public Safety is currently considering deployment models to be used and working to determine the spectrum that will be used for ProSe. Public Safety wishes to be efficient with the use of spectrum and could be sharing spectrum with Commercial Network operators, so the ability to conduct direct communications in spectrum that is not dedicated to ProSe and/or Public Safety is important.
	3 TR, 1,5 TS [RAN DEP, SA3 DEP]

	(H) UE to NW Relay
	1) Extend Coverage - In current public safety scenarios equipment fitted to vehicles or backpack type equipment is used to extend the network coverage. The coverage extension works because the relay will be better located to receive a signal and frequently these relays transmit at a higher power, so enable them to be further from an E-Node B and still receive a signal.

e.g. - Public Safety vehicles are often fitted with these so that when the Public Safety user enters a building/or move to a more remote location they continue to be able to communicate with the control room.

In the UK all Ambulances and many police cars are fitted with relays.
	3
	Small Cells/ Deployable Coverage

Satellites 
	4 TR, 2 TS [RAN DEP, SA3 DEP, GCSE_LTE DEP]



	System-
wide
aspects

	Roaming Considerations (for all items above, indispensible to the feature.)
Includes interactions with network sharing.
Assume that other aspects are covered under individual solutions.
	These appear to be mandatory items so they would correspondingly have a high priority.
	
	
	1 TR,  1 TS

	System-
wide
aspects
	Configuration and Capability Handling
If dynamic reconfiguration support is included, add +1 to each.
Includes all configurable aspects (authorizations, settings, etc.)
	These appear to be mandatory items so they would correspondingly have a high priority.
	
	
	1 TR, 0,5 TS

	System-
wide
aspects
	ProSe Identities for ProSe Communication
	These appear to be mandatory items so they would correspondingly have a high priority.
	
	
	3 TR, 1 TS

	System-
wide
aspects
	Charging
	For Public Safety the ability to make use of ProSe Communication is the important thing and we would be very concerned about any mechanism that prevented ProSe communication because of a failure in the charging mechanism, therefore of the elements described as essential this would have a lower priority for Public Safety. 

However we recognise with the feature above that in band spectrum could be used by ProSe and this could require the ability to monitor this usage, which could then be used for charging.
	
	
	2 TR, 0,5 TS

	TOTAL- ProSe Communication Priorities 1-3 and System-wide aspects
	23.5 (16 TR and 7.5 TS)


2 GCSE_LTE
The GCSE_LTE work item is quite different from ProSe because it is hard to view the individual components separately; the components all rely on each other to one extent or another and for public safety provide different portions of a single feature. Therefore the prioritisation exercise has been more difficult for GCSE_LTE. 

[image: image2]
Figure 2-2: Feature Component and Dependency Analysis of GCSE_LTE (Diagram taken from SP-130337 ‘ProSe, GCSE_LTE and UPCON Analysis for Prioritisation’, priorities added in Bold)
	Component
	Priority Order


	Rationale and Description of Public Safety Usage
	Time Budget Estimate

	(A) Group Management
Includes group creation and group membership control. 
	1
	
	2 TR 0.5 TS

	(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).
	1
	
	4 TR 1 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.
	1


	We believe that this is a critical aspect of Group Communication, as without this messages could be lost even though the user has remained within network coverage. We also see this as being inextricably linked with Resource efficiency.
	4 TR 2 TS



	(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.)
	1
	This seems fundamental to what the work item can deliver for Public Safety as without this there will be situations where there is a high user density and unicast will not provide a viable service due to network loading. Without this capability it is difficult to understand what the benefits of GCSE  will be for public safety users.
	1 TR 1 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.

* Some aspects only; related to performance, immediate updating of group membership, all members receiving transmissions at the same time.

	1


	This is clearly something that will be required to enable a suitable Push To Talk Application. 
	0,5 TR, 0,5 TS

	Total GCSE_LTE Priorities 1-3
	16.5

(11.5 TR 5 TS)


Conclusion
In this paper we have detailed the priority areas that Public Safety require in Release 12 with respect to GCSE_LTE and ProSe. The table below summarises the time that we believe is required in order to progress the work that is the most important to public safety. We therefore ask SA to make adequate time available to work on these areas in Release 12.
	TOTAL Budget- ProSe & GCSE_LTE Priorities 1-3 and system wide aspects for ProSe Communication
	40
(27.5 TR 12.5 TS)


Appendix 
Nice to Have Components for R12 and Components for Future Releases 
The section contains the items of GCSE_LTE and ProSe, which, while not essential for Public Safety for Release 12, are nonetheless important. These items having varying importance for public safety, so the intention with stating the priorities here is to help inform future Release work on GCSE_LTE and ProSe.  
ProSe Communication
	Component
	Description of Public Safety Usage (Perhaps Include Links to Use Cases)


	Public Safety Ranking
	Potential Mitigating Technology
	Time Budget Estimate

	(A) Direct 1:1 E-UTRA Communication out of coverage
This considers ‘network independent’ scenarios.

	*For Public Safety 1:many is the priority in and out of coverage situations. So if (A) requires extra work the priority is (B), as you can deliver (A) with the smallest size of group. 

So (B) and (D) are more important than (A) and (C)
	*5
	
	

	(C) Direct 1:1 E-UTRA Communication in E-UTRAN coverage
Considers implication of moving in and out of E-UTRAN coverage for Direct 1:1 E-UTRA Communications as well as ‘network authorized’ use of network resources.
	*For Public Safety 1:many is the priority in and out of coverage. So if (A) requires extra work the priority is (B), as you can deliver (A) with the smallest size of group.

So (B) and (D) are more important than (A) and (C)
	*5


	
	

	(G) UE to UE Relay
	This capability is in the standards for TETRA, and is used by some users, however this is not used as extensively as the UE to NW relay so would be a lower priority than that. 
	5
	Small Cells/ Deployable Coverage

Satellites
	

	(F) ProSe-assisted WLAN Direct
	This is perhaps something that can be used by public safety in the future as a non-mission critical means by which PS UEs can communicate with each other. 

However there would be significant concerns related to the use of unlicensed spectrum. 

As this component is separate from the other solution components we believe that a solution can be delivered without this.
	6
	
	

	(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.
	This is something that would be nice to have, however this is not a top priority for Public Safety for a couple of reasons, including that it focuses on 1:1 communications and 1:many is the priority for Public Safety.

This would be useful in the future, however at the moment our users currently accept that they have to make a manual switch. 
	6
	
	

	(E) ProSe Communication Path via eNB
	This is something that would be useful for Public Safety if the eNB was intended to be mobile and/or able to act independently of the network.  If either or both of those conditions could be met it would provide an extra degree or resilience to the communications used by public safety. Neither of those is the intention of the ProSe work item; therefore this would be quite a low priority for Public Safety. 

It is worth noting that the intention of the current FS_REOPs (Resilient E-UTRAN Operation for Public Safety) Release 13 work item would enable an eNB to work independently and would be more useful to Public Safety. 
	N/A
	FS_REOPs

Small Cells/Deployable Coverage

Satellites
	


ProSe Discovery


[image: image3]
Figure 1-2: Feature Component Analysis of ProSe Discovery (Diagram taken from SP-130337 ‘ProSe, GCSE_LTE and UPCON Analysis for Prioritisation’, priorities added in Bold)
	Component
	Public Safety Priority
	Rationale

	System Aspects
	Identifiers (ProSe ID, Expressions, Group ID, etc.) used for Discovery
	6
	We are putting this as a priority 6 as we believe that the aspects required for ProSe Communication will be dealt with there.

	
	other aspects – Network Sharing considerations. Charging, Configuration, are listed for Communication above and are assumed to be applicable also to Discovery.
	6
	Again we are putting this as a priority 6 as we believe that the aspects required for ProSe Communication will be dealt with there.

	(A) ProSe Direct E-UTRA Discovery
Both in and out of coverage aspects need to be considered.
	6
	

	(B) EPC-level ProSe Discovery

	7
	These features maybe useful to Public Safety in the future, however are not a priority for Release 12.

	(C) Dynamic Configuration / Authorization for Discovery
Without this added feature component, UE configuration is assumed to be pre-provisioned, static, etc.
	7
	

	(D) Restricted ProSe Discovery
Without this feature component, only Open ProSe Discovery would be supported.
	7
	

	(E) Interaction with 3rd party App Server
	7
	

	(F) Application layer / Terminal Equipment Interaction with ProSe Discovery
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.
	7
	


GCSE_LTE

	Component
	Priority Order


	Rationale and Description of Public Safety Usage
	Time Budget Estimate

	(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).
	4
	As stated for ProSe this is a key use of device to device communications.

	3 TR 2 TS (RAN DEP, SA3 DEP, SA2/ProSe DEP)

	(ext3) SA3/Security Aspects
	4
	Security is an important aspect for public safety, however it is unclear how much work will need to be done in SA2 versus SA3.
	0,5 TR, 0 TS

	(J) High Availability 
of group communications, includes avoiding single points of failure, recovery from network failures.
	4
	Not clear if there is any work to actually do here – it is just a consideration when evaluating potential solutions.
	<for stage 3>

	(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
	It is our expectation that our users could use different networks, so there has to be consideration for how this will work.
	3 TR 1.5 TS

	(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
	This is clearly something that we will require to provide to enable a PTT Voice Application.
	2 TR, 0,5 TS

	(L) UE-AS Open Interface
between client on UE and GCSE application server.
	5
	This is strongly linked to (D).
	2 TR, 0 TS

	(K) Interworking (with non-3GPP networks)
Includes interworking with non-3GPP networks (e.g. TETRA, P25), scenarios where GCSE AS resides in a different EPS.
	5
	This is difficult to define for Release 12 as we are not sure what will be delivered. Once features are present in LTE there will be some interworking, however specific work on this will have to be defined in future releases of 3G PP.
	2+TR, 0+ TS

2 sessions would be needed even to begin to consider this topic.

	(C) Geographic Scope
Includes configuration of the geographical area of a particular group.
	6


	If groups are as a default system-wide this would be acceptable. This capability might be useful to help segment a large group, however if group creation is dynamic then this can resolve this. So this is not a high priority for public safety.
	2 TR, 1 TS [RAN DEP, SA3 DEP, SA2/ProSe DEP]


(H) UE to NW Relay (P3)





(I) Service Continuity (P6)





(F) ProSe-assisted WLAN Direct  (P6)





(ext1) RAN support





(ext2) SA3 specification





(D) Direct  1:many E�UTRA Comm., in coverage (P2)





(C) Direct 1:1 E�UTRA Comm., in coverage (P5)





(E) ProSe Comm Path via eNB (N/A)





(A) Direct  1:1 E�UTRA Comm., out of coverage (P5)





(B) Direct  1:many E�UTRA Comm., out of coverage (P1) 





(G) UE to UE Relay (P5)





(A) Group Management (P1)





(B) Group Comm (TX,RX) (P1)





(H) Resource Efficiency (P1) 





(I) Roaming Scenarios (P5)





(J) High Availability (P4)





(C) Geographic Scope  (P6)





(ext2) RAN support





(ext3) SA3 specification





(ext1) SA2/�ProSe support





(F) Service Continuity (P1)





(G) UE to NW Relay (P4)





(D) Floor Control (P5)





(E) User Interaction (P1)
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(K) Inter- (P5)�working





(L) UE-AS Open Interface (P5)





(B) EPC-level Prose Discovery





(A) ProSe Direct E�UTRA Discovery





(ext2) RAN support





(ext1) SA WG3 specification





(C) Dynamic Configuration / Authorization for Discovery





(F) Application layer / Terminal Equipment Interaction with ProSe Discovery





(E) Interaction with 3rd Party App Server


























(D) Restricted ProSe Discovery










