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1 Introduction

In RAN #61 meeting, a new SI, group communication for LTE, was approved. The main objective of the SI is to evaluate the ability of LTE by using unicast\eMBMS\other mechanisms to meet the public safety requirements agreed in SA groups for both public safety and commercial communication cases [1].  
In this contribution, we first identify the prioritized items for group communication that RAN2 should focus on, and then we give our requirements on these items.
2 Discussion
In [2], RAN agreed to focus on the following prioritised items for GCSE:
· Group management, including group creation and membership control
· Group communication, including communications (and setup) in and out of coverage and roaming scenarios, priority/pre-emption, notification of communication start, Prose group communication aspects, etc.
· Service continuity, considering change between unicast and multicast
· Resource efficiency, including unicast/multicast handling

· User interaction, including interaction of users with the floor control function

However, RAN-related aspects of GCSE priorities are still to be clarified. From RAN2 point of view, these items can be classified into 4 categories: signalling transmission, various media support, mobility, and radio efficiency. Signalling transmission relates to the signalling of group management, priority/pre-emption, communication setup, user interaction, etc. Various media support provides the capability of various traffic transmissions to meet diverse application requirements of group communication. Mobility related issues include high UE speed support, HO between unicast cell and multicast cell, etc. Radio efficiency focuses on optimization of radio usage for multicast /unicast, as well as dynamical switch between the two modes to gain higher efficiency.

Besides, we think UE power consumption and scalability are also very important items. UE power consumption refers to UE transmitting/receiving group communication data in a power efficient way. Scalability is the ability of RAN side group communication solutions to accommodate multiple groups and multiple group numbers in one group.
In our opinion, the items mentioned above are not only suitable for public safety case, but also suitable for commercial case. 
Proposal 1: RAN2 is kindly asked to prioritise the following items for both public safety and commercial group communication cases, and the same requirement is met:

1. Signalling transmission, e.g. group management, priority/pre-emption
2. Various media support
3. Mobility, e.g. high UE speed support, HO between unicast cell and multicast cell
4. Radio efficiency, including optimization of radio usage for multicast /unicast, as well as dynamical switch between the two models to gain higher efficiency
5. UE power consumption
6. Scalability, e.g. supported number of groups and group members 
In the following sections, we will give further analysis on the requirements for each item listed above.
2.1 Signalling transmission
Group communication signalling includes unicast signalling and multicast signalling. For multicast signalling, such as notification of group creation/deletion, group communication start, group member addition/remove, and notification of identity of the member who is transmitting, they may be quite frequent and in small packet size, if the number of active group communication users in a cell are huge, these messages may lead to significant resource efficiency degradation, or even congestion. Thus, RAN2 should consider the probability of transmitting multicast signalling in a radio efficient way. Meanwhile, the reliability of signalling transmission should also be guaranteed. 
Proposal 2: RAN2 should consider the probability of the efficient and reliable transmission of multicast group communication signalling.
In [3], several performance requirements are defined for the group communication signalling transmission:
· End to End call setup delay: 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 should be less than or equal to 300ms
· End to End delay of joining in group communication: the time from when a UE requests to join an ongoing Group Communication to the time that it receives the Group Communication. It should be less than or equal to 300ms
The above SA2 requirements are mainly for delay sensitive communications, e.g. voice communication. And for delay insensitive communication, these requirements may not be met. In our understanding, it is beneficial to define a looser delay requirement for delay insensitive communication. As the requirements for delay sensitive communication may entailconsiderable effort in UE or network, which may burden UE and network unnecessarily too much if all the delay sensitive and delay insensitive communications follow the same strict requirement. Therefore, for delay insensitive communication, we think the delay requirements could be loosened, e.g. less than or equal to 1s, to avoid too much impact on UE and network. 
Proposal 3: For delay insensitive communications, the delay requirements for the end to end call setup delay, end to end delay of joining in group communication, could be loosened, e.g., less than or equal to 1s. 
2.2 Various media support
In SA1 requirements in [1], group communication should support various media such as conversational type communication (e.g. voice, video) or streaming (e.g. video) or data (e.g. messaging) or a combination of them. Besides, priority handling for the group communication should also be supported. From RAN2 perspective, we think RAN2 should provide mechanism to guarantee their QoS and to enable the handling of the priority of group communications, e.g. the access priority control between group communication and other type of services, the priority control of allocating radio resources for group communications and other services. 
Proposal 4: RAN should provide mechanism to guarantee the QoS of various media and enable the priority control among group communications, and between group communications and other services.

In addition, for some services, RAN2 should guarantee that members in a given area receive the content at the same time from user perception perspective. 
Proposal 5: For some services, RAN2 should guarantee that members in a given area receive the content at the same time from user perception perspective.

As to the communication delay, in [3], the end to end communication delay requirement is defined:
· End to End communication delay: the end to end delay for media transport for Group Communications. It should be less than or equal to 150 ms
And we think RAN2 should make effort to shorten RAN side communication delay to contribute to the 150ms end to end delay guarantee. 
Proposal 6: RAN2 should make effort to shorten RAN side communication delay to contribute to the 150 ms end to end delay guarantee.
2.3 Mobility

For group communication, group members may be walking, in a car or in a high-speed train. Therefore, group communication should support different UE speeds. We think the speed requirement for group communication is the same as that for LTE UE.
On the other hand, when group members move from cells to cells, it is possible that some of the cells provide group communication service via multicast, while the other cells provide group communication service via unicast, or no group communication. Therefore, when group members move among the multicast cells, i.e. between a multicast cell and a unicast cell, or between a multicast/unicast cell and a cell without group communication service, RAN2 should guarantee the service continuity. If the UE has normal traffic at the same time, RAN2 should also guarantee its service continuity. Furthermore, the service interruption time requirement should be at least the same as that for LTE MBMS.
Proposal 7: The UE speed support for group communication is the same as that for LTE UE. And RAN2 should guarantee the service continuity when UE moves among cells. The service interruption time requirement should be at least the same as that for LTE MBMS.
2.4 Radio efficiency

In some group communication cases, the number of active group communication users in one cell is small. In this situation, the transmission efficiency of multicast may be lower than unicast. But if the number of active group users is large in one cell, it is more efficient to transmit the content via multicast. As the number of active group users in a cell may change from time to time, the mechanism of dynamical switch between multicast and unicast is needed.
Proposal 8:RAN2 should provide mechanism to enable the dynamic switch between unicast and multicast based on their radio efficiency in specific scenario.
2.5 UE power consumption
For group communication, group members generally join in a group and involve in the group communication for a long time. Therefore, it is critical to keep the UE power consumption for group communication in a low level. UE power consumption for group communication may include the power consumption during the period that UE joins in a group but doesn’t transmit or receive data and the power consumption when the UE is transmitting or receiving data. In eMBMS, the UE power consumption is reduced by keeping UEs which are only interested in receiving multicast traffic in idle state. What needs to mention is that keeping UE in idle state to receive multicast traffic could also benefit the network, as the network does not need to store UE context, and perhaps handles less signalling, etc. As this is already supported by eMBMS, it is straight forward for group communication to support this feature. 
Proposal 9: RAN should be able to enable the multicast reception in idle state for group communication.
2.6 Scalability

Scalability here related to LTE capacity of groups and group capacity of UEs for group communication. The group communication by LTE should be able to meet the potential large number of group communication services, group members and groups. The RAN should provide flexible mechanism to accommodate them.
Proposal 10: RAN should provide flexible mechanism to accommodate the potential large number of group communication services, group members and groups in the future.
3 Conclusions
Based on the discussion, our proposals are provided as follows:
Proposal 1: RAN2 is kindly asked to prioritise the following items for both public safety and commercial group communication cases, and the same requirement is met:

1. Signalling transmission, e.g. group management, priority/pre-emption
2. Various media support

3. Mobility, e.g. high UE speed support, HO between unicast cell and multicast cell
4. Radio efficiency, including optimization of radio usage for multicast /unicast, as well as dynamical switch between the two models to gain higher efficiency
5. UE power consumption
6. Scalability, e.g. supported number of groups and group members
Proposal 2: RAN2 should consider the probability of the efficient and reliable transmission of multicast group communication signalling.
Proposal 3: For delay insensitive communications, the delay requirements for the end to end call setup delay, end to end delay of joining in group communication, could be loosened, e.g., less than or equal to 1s. 
Proposal 4: RAN should provide mechanism to guarantee the QoS of various media and enable the priority control among group communications, and between group communications and other services.

Proposal 5: For some services, RAN2 should guarantee that members in a given area receive the content at the same time from user perception perspective.

Proposal 6: RAN2 should make effort to shorten RAN side communication delay to contribute to the 150 ms end to end delay guarantee. 
Proposal 7: The UE speed support for group communication is the same as that for LTE UE. And RAN2 should guarantee the service continuity when UE moves among cells. The service interruption time requirement should be at least the same as that for LTE MBMS.
Proposal 8:RAN2 should provide mechanism to enable the dynamic switch between unicast and multicast based on their radio efficiency in specific scenario.
Proposal 9: RAN should be able to enable the multicast reception in idle state for group communication.
Proposal 10: RAN should provide flexible mechanism to accommodate the potential large number of group communication services, group members and groups in the future.
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