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1 Introduction

To position LTE as technology for critical communications such as public safety, group communication will be needed. A study item was agreed in RAN#61 to evaluate the ability of LTE to fulfil the group communication requirements agreed in TS 22.468. The study also includes the push to talk (PTT) applications. 
TS 22.468 collects the requirements for system enablers to support group communication over LTE for public safety and critical communication. TS 22.468 includes the requirements relevant to both EPC and E-UTRAN while some requirements are only applicable to GCSE_LTE at EPC and do not need to address them directly in evaluation of E-UTRAN for group communication. In this contribution we attempt to highlight the requirement aspects which are directly relevant and hence should be considered for E-UTRAN analysis for support of group communication.
2 Discussion

The study item has primary objective of evaluation of the ability of LTE to meet the group communication requirements. The evaluation should look into both use of unicast bearers and eMBMS bearers for transmission of the same content to many public safety capable UEs in a fast and efficient way. 
The operational requirements on group communication services are expected to be different for various types of user groups such as police or fire brigade. It is required to accommodate these different operation requirements in support of flexible group communication architecture. TS 22.468 has set out high-level requirements for a group communication system enabler taking into account the difference operation requirements of public safety community in section 5.1.1 of TS 22.468. These include the handling and authorisation of “receiver group members”, “transmitter group members”, use of various media for the communication, requirement on third party support of charging and authentication/authorisation. However these requirements are mainly applicable and can be fulfilled at the GCSE_LTE architecture design. 
Observation 1: Operation requirements on group handling, identification, authentication/authorisation and charging could be left out of RAN scope of study and address at the GCSE_LTE architecture design.

The dynamic creation, modification and deletion of GCSE groups should be provided by the system. The system shall also provide notification of the creation, deletion or modification of GSCE group to its group members. The information may be provided when requested by an authorised group user. An authorised user may also modify the member list in a GSCE group. 

A transmitter group member shall be able to transmit a group communication for a GCSE group without knowledge of the identities of other GCSE group members. A group member shall be able to request join or leave an established group communication. To address the above, the system shall provide mechanism to setup, release and modify a service taking into account QoS and priority of the service and also provide method of notifying any service updates of an ongoing group communication if requested by a group member. Thus a mechanism to permit a group member to request notification of updates shall be provided by the system. 

A group member shall be able to express interest to receive group communication. Also mechanism shall be provided for the group member to reject, accept or ignore a group communication. To address particular public safety requirement, the system shall provide a mechanism for a receiver group member to be required to accept the group communication. 

Additionally, during an on-going group communication requiring the ability to arbitrate who currently has the right to transmit, a group member shall be able to request the floor, and the system shall be able to arbitrate floor request. 

Group handling and group communication setup and management functions as described above can be addressed at the service layer. The mechanism can be designed transport technology agnostic and flexible to accommodate different operation requirements from various types of user groups (eg: police, fire brigade, ambulance). Therefore, above group handling and group communication setup requirements can be left out of group communication SI in RAN. 
Observation 2: requirements on group handling and group communication setup and management can be address at the service layer and can be left out of RAN scope.

While aspects related to group creation and management can be left out of RAN scope, the following technical requirements should be taken into account in the evaluation of LTE procedures for group communications.
SA1 has regarded the group communication use cases in identifying the requirements [TS 22.468]. While primary use of a group communication service to provide PTT voice functionality, the service should also allow flexible modes of operation considering support of voice, video, or more generally data communication. Also the UE may belong to more than one group at a time and communicates to several groups at the same time in parallel. 

Requirement 1: A user can be a member of more than one group and communicates to several groups at the same time in parallel.
Latency

Performance requirement described in section 5.1.2 of [TS 22.468] is directly applied to the evaluation of LTE procedures for group communication in E-UTRAN. The performance requirements are listed based on the three different latency requirements for group communication; end-to-end setup time, time for joining a ongoing group communication and end to end delay for media transport.

End to end setup delay and time for joining an ongoing group communication requirements are defined based on the requirement for legacy TETRA mission critical voice systems. The requirements are set for the delay sensitive traffic in particular for half duplex voice communication. For delay insensitive traffic e.g. transmission of a large document these requirements may not be met. 
Latency requirement 1: end-to-end setup time
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 a voice or data communication. It is also assumed that there is no acknowledgement from receiver group members before it is allowed to proceed with the communication. The system should support end-to-end setup time less than or equal to 300ms.
Latency requirement 2: time for joining a ongoing group communication

The time for joining an ongoing group communication is defined as the time from when a UE requests to join an ongoing group communication to the time that it receives the group communication. The time for joining an ongoing group communication should be less than or equal to 300ms.

Latency requirement 3: end to end delay for media transport

The end to end delay for media transport for group communication should be less than or equal to 150ms. 
Requirement 2: the group communication procedure should support the following performance requirements

· End to end setup time for group communication should be less than or equals to 300ms with the assumption that the acknowledgement from the reception group members are not required.

· Time to join an ongoing group communication to the time it receives the group communication should be less than or equal to 300ms

· End to end delay for media transport should be less than 150ms.

Scalability

The system shall support scalability of the group communication taking into account that the number of receiver group members in any area may be unlimited. Further the system should provide the support of multiple distinct group communications in parallel. The defined mechanism should not limit the future extension of the number of group communications supported in parallel.

Requirement 3: the evaluation in E-UTRAN should take into account the scalability support of the group communication taking into account that the number of receiver group members in any area may be unlimited and the future extension flexibility of number of group communications supported in parallel.

Service continuity

Looking at the use cases for support of group communications for public safety users, the receiving or transmitting users move among cells while the group communication is ongoing. Therefore service continuity shall be supported when UEs moving among cells during group communication. 

Requirement 4: Service continuity shall be supported when the participating UEs moving among cells during group communication.

Resource efficiency

Considering that the possibility of having a large number of group members in an area and the possibility of having a large number of group communications in parallel, efficient radio resource utilisation should be taken into account in the evaluation of LTE procedure for support of group communication. The system shall provide a mechanism to efficiently distribute data for group communication

Requirement 5: the evaluation should take into account radio efficiency in support of data distribution for group communication.

Priority and pre-emption 

Group communication could have different priority and also the relative priority of a group communication may change for example due to an establishment of another group communication. Thus, the system shall provide a mechanism for support of different priority levels for group communication as well as a mechanism to reassign a group communication priority level. The allocated priority is to be used for pre-emption of lower priority group communications and non-group communications in case of need of pre-emption. The network operators shall be able to configure each group communication priority levels with the ability to pre-empt lower priority group communications and non-group communication. Thus the system shall provide a mechanism to allow pre-emption of lower priority communications.

Even within a GSCE group, it is possible to have group members having different priorities from each other.

Requirement 6: the evaluation should take into account the different priority level f group communications and support of pre-emption of lower priority communication (ie: group communications and non-group communications)

3 Conclusions

This contribution discusses requirements set out for group communication in general and the more specific requirement which should be focused in the evaluation of LTE procedures for support of group communication in RAN. The following requirements are identified to be considered and directly applicable to the study in RAN:

Requirement 1: A user can be a member of more than one group and communicates to several groups at the same time in parallel.

Requirement 2: the group communication procedure should support the following performance requirements

· End to end setup time for group communication should be less than or equals to 300ms with the assumption that the acknowledgement from the reception group members are not required.

· Time to join an ongoing group communication to the time it receives the group communication should be less than or equal to 300ms

· End to end delay for media transport should be less than 150ms.

Requirement 3: the evaluation in E-UTRAN should take into account the scalability support of the group communication taking into account that the number of receiver group members in any area may be unlimited and the future extension flexibility of number of group communications supported in parallel.

Requirement 4: Service continuity shall be supported when the participating UEs moving among cells during group communication.

Requirement 5: the evaluation should take into account radio efficiency in support of data distribution for group communication.

Requirement 6: the evaluation should take into account the different priority level f group communications and support of pre-emption of lower priority communication (ie: group communications and non-group communications)

It is proposed to capture the above requirements to be considered and applicable to the RAN study on group communication in the Technical Report.
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