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1. Introduction

This document provides a basic evaluation of the ability of E-UTRAN MBMS to support the distribution of DL media for group communications for public safety applications.
2. Discussion

The tables below outline the functional requirements of GCSE specified in [1], along with an indication of whether the requirements can be fulfilled by MBMS. (Please note: the most recent version of each specification document [2-7] has been used).
2.1 High Level Requirements

	Requirement
	Does MBMS provide this?
	Comments

	GCSE shall support various media, such as conversational type communications (e.g. voice, video), streaming (e.g. video), or data (e.g. messaging) or a combination of them
	Conversational: Yes

Streaming: Yes

Data: Yes
	

	The system shall be able to uniquely identify a GCSE group
	No
	Temporary Mobile Group Identity (TMGI) is used for MBMS notification purpose. The BM-SC allocates a globally unique TMGI per MBMS bearer service [2]

Each group call instance may have multiple MBMS bearer services associated with it. Identification of a group call instance is distinct from identifying a GCSE group.

Therefore a new GCSE Group ID will need introducing, which could be exchanged between the BM_SC and the GCSE AS.

Probably doesn't need to be passed to E-UTRAN.

	The system shall be able to uniquely identify a member within a GCSE group
	No
	The BM-SC Membership function can provide user service level functions e.g. membership management.

No specific user ID is discussed in 3GPP documentation; a new individual user ID will need introducing for GCSE.

Probably a BM-SC function rather than E-UTRAN.

	The system shall provide a mechanism to send a Group Communication to all Receiver Group Members. 
	Yes
	

	Only Receiver Group Members of the GCSE Group shall be able to receive from that GCSE Group via Group Communication.
	Yes - with Multicast
	Would depend on restrictive distribution of MBMS security keys to restrict access to Group Members

	The system shall be able to authorise a Group Member to become a Transmitter Group Member.
	
	This function may be provided by the GCSE Application Server (AS).

	A Transmitter Group Member shall be able to transmit to a GCSE Group that it is a member of, with or without being a Receiver Group Member of that GCSE Group.
	Yes
	Could be Content Provider AND Receiver Group Member, or just Content Provider.
This function may be provided by the GCSE AS.

	The interface between the GCSE client on the UE and the network shall be an open interface. The interface should support charging and authentication/authorisation
	N/A
	GCI interface [8], not currently specified by 3GPP.

De-prioritized at recent Plenary meetings - out of scope for REL-12

	The system shall provide a mechanism for a Group Member that is not connected via a 3GPP network, to communicate in a Group Communication for a GCSE Group that it is a member of.
	N/A
	De-prioritized at recent Plenary meetings - out of scope for REL-12


Observation 1. The majority of high level requirements for GCSE are not the responsibility of E-UTRAN or are not required for REL-12 

Observation 2. It is possible that an individual user ID would need to be introduced to enable unique identification of a Group Member, and a GCSE Group ID to enable unique identification of a GCSE Group. Introducing these IDs would be the responsibility of SA2.
2.2 Performance

	Requirement
	Does MBMS provide this?
	Comments

	The system shall be optimized to minimize the time intervals related to the use of Group Communication.
	
	Vague - can't really be addressed.

	The system should provide a mechanism to support a Group Communication end-to-end setup time less than or equal to 300ms (uncontended network, no presence checking, no acknowledgement requested from Receiver Group Members).

The end-to-end setup time is defined as the time between when a Group Member initiates a Group Communication request on a UE and the point when this Group Member can start sending start sending a voice or data communication.
	
	End-to-end setup time would be dependent on the protocol used for Group Communication setup, which is out of scope for REL-12 (studied by 3GPP for UTRAN and OMA PoC in [9]).

Establishment of an MBMS session at Group Communication setup would not meet this requirement. It may be possible to pre-establish  MBMS bearers for Group Communication, which may exist for an extended period of time before a call is made.



	The time from when a UE requests to join an ongoing Group Communication to the time that it receives the Group Communication should be less than or equal to 300ms. 
	
	Dependant on the protocol used for Group Communication setup which is out of scope for REL-12




	The end to end delay for media transport for Group Communications should be less than or equal to 150 ms 
	
	Distribution delay to the furthest eNodeB from the BM-SC would need to be taken into account.

MCH scheduling information (MSI) is periodically provided by E-UTRAN for MBMS user data. The minimum MSI is 80ms. This may provide a lower bound to the delay and increase jitter.


Observation 3. Further study would be needed on performance potential if RAN2 decide to look into eMBMS for GCSE in more detail
2.3 Service Continuity, Resource Efficiency and Scalability
	Requirement
	Does MBMS provide this?
	Comments

	When UEs are moving among cells during Group Communication, service continuity shall be supported
	Some limited data loss may occur. This may be unacceptable for some Public Safety services.
	"Mobility between cells may cause limited MBMS data loss towards the UE. Therefore, MBMS user services should be able to cope with potential data loss caused by UE mobility" [2]

"Mobility procedures for MBMS reception allow the UE to start or continue receiving MBMS service(s) via MBSFN when changing cell(s). E-UTRAN procedures provide support for service continuity with respect to mobility within the same MBSFN area. Within the same geographic area, MBMS services can be provided on more than one frequency and the frequencies used to provide MBMS services may change from one geographic area to another within a PLMN" [4] Service continuity procedures allow an IDLE mode UE to select a desired frequency layer and a CONNECTED mode UE to indicate a preferred frequency layer.

In order to support service continuity when a UE has to switch from eMBMS reception to unicast reception there may need to be new MBSFN signal measurement procedure(s) to detect impending MBSFN signal loss and the ability to perform a make-before-break switch to a unicast DL bearer.

	The system shall provide a mechanism to efficiently distribute data for Group Communication.
	Yes
	

	The number of Receiver Group Members in any area may be unlimited
	
	Will be limited by the normal deployment constraints upon the number of UEs that can be supported per cell for supporting signalling and uplink bearers.

	The system shall support multiple distinct Group Communications in parallel to any one UE that is capable of supporting that number of distinct Group Communications in parallel. The mechanisms defined shall allow future extension of the number of distinct Group Communications supported in parallel.

Note:
This includes both multiple Group Communications within the same GCSE Group, and multiple Group Communications associated with multiple GCSE Groups. The actual number of such Group Communications achievable and desirable will depend on the type of media.
	Yes 


	One MBMS User Service may use several MBMS Bearer Services [2]

Assuming one MBMS session per bearer service, one MBSFN area can be configured to support up to 29 sessions (LCIDs) per PMCH and 15 PMCHs. Any cell can have up to 8 MBSFN Areas configured.


Observation 4. eMBMS fulfils all resource efficiency and scalability requirements, only limited by normal deployment constraints
Observation 5. Mobility between cells may cause limited data loss towards the UE, which may be unacceptable for some Public Safety services.
2.4 Security and Charging

	Requirement
	Does MBMS provide this?
	Comments

	The system shall support at least the same security level for Group Communication (e.g. for Authentication, Integrity, Confidentiality and Privacy) as a 3GPP LTE packet data bearer.
	Yes
	A requirement of a MBMS User Service is to be able to securely transmit data to a given set of users

MBMS security is specified to protect MBMS User Services, and it is independent on whether multicast or broadcast mode is used. 

Nearly all the security functionality for MBMS, except for the normal network bearer security, resides in either the BM-SC or the UE. [3]

	The system shall support the collection of resource and service usage information for Group Communication.
	Yes [2]


	MBMS architecture is required to support online and offline charging, including collecting charging information for the multicast mode and for MBMS services in visited networks.


Observation 6. Charging requirements for GCSE can be fulfilled by eMBMS. 
Observation 7. Security requirements for GCSE can be fulfilled by eMBMS but all security functionality is provided by the BM-SC; no functionality resides in E-UTRAN.
2.5 Roaming and Network Interworking, and High Availability

	Requirement
	Does MBMS provide this?
	Comments

	The system shall support the transmitting and/or receiving of Group Communication by Group Members that are roaming.
	
	A visited PLMN may offer to roaming users MBMS user services from their home PLMN.

Out of scope for E-UTRAN (SA2 responsibility)

	Subject to operator agreement, the system shall be able to support Group Communications where Group Members are attached to different PLMNs
	
	Out of scope for E-UTRAN (SA2 responsibility)

	An interface shall be provided to enable Group Communication interworking between a network offering GCSE-based Group Communication Services with either or both of:

-
another 3GPP network offering GCSE-based Group Communication Services,

-
a non-3GPP network offering group communication services.
	N/A
	De-prioritized at recent Plenary meeting. Out of scope for REL-12.

	The system shall be capable of achieving high levels of availability for Group Communications utilising GCSE_LTE, e.g. by seeking to avoid single points of failure in the GCSE_LTE architecture and/or by including recovery procedures from network failures.
	N/A
	De-prioritized at recent Plenary meeting. Out of scope for REL-12.


Observation 8. The roaming and network interworking, and high availability requirements are not the responsibility of E-UTRAN or are not required for REL-12 
3. Conclusion

It can be seen that MBMS fulfils the majority of the requirements for GCSE that are required in REL-12 although some minor modifications may be needed, for example enabling the system to uniquely identify a member within a GCSE group.
Observation 1. The majority of high level requirements for GCSE are not the responsibility of E-UTRAN or are not required for REL-12 

Observation 2. It is possible that an individual user ID would need to be introduced to enable unique identification of a Group Member, and a GCSE Group ID to enable unique identification of a GCSE Group. Introducing these IDs would be the responsibility of SA2.
Observation 3. Further study would be needed on performance potential if RAN2 decide to look into eMBMS for GCSE in more detail
Observation 4. eMBMS fulfils all resource efficiency and scalability requirements, only limited by normal deployment constraints

Observation 5. Mobility between cells may cause limited data loss towards the UE, which may be unacceptable for some Public Safety services.
Observation 6. Charging and security requirements for GCSE can be fulfilled by eMBMS. 

Observation 7. Security requirements for GCSE can be fulfilled by eMBMS but all security functionality is provided by the BM-SC; no functionality resides in E-UTRAN.
Observation 8. The roaming and network interworking, and high availability requirements are not the responsibility of E-UTRAN or are not required for REL-12 

Proposal 1. The viability of employing MBMS to provide Group Communication should be studied in more detail.
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