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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. One objective of the study item is to evaluate use of unicast bearer for distribution of the same content to many public safety capable UEs. In [R2-133519] it is shown that the latency requirement of group communication can be met under some assumptions. In this paper we discuss possible RAN impacts of support of group communication using unicast bearers as delivery method over the radio.
2 Discussion

Efficient delivery of group communication to a group of UEs can be achieved with use of multicast. Multicast bearer is defined only for the downlink thus multicast channel can be used for the delivery of media to a large number of receiving group members. Not only a large number of receiving group members, but also a large number of transmitting group members can be seen in some group communications. This contribution analyses the impact on RAN if a large number of transmitting UEs are located in a given area.

It is shown in R2-133519 that the group communication latency requirements; end to end setup time, time to join an ongoing group communication and media transport delay can be met with use of unicast bearer for delivery. PTT application is treated with the same QoS requirement as the conversational voice in the analysis in R2-133519. Therefore the establishment of QCI 1 bearer for the delivery of PTT traffic was considered. A dedicated bearer is established for PTT voice application upon the group communication setup request.
Unlike the conventional voice application, PTT application is controlled by the floor control and floor grant is given to one transmitting group member opportunity to transmit at a time. While one transmitting member is transmitting the data, other transmitting group member could release the dedicated bearer for VoIP or keep the VoIP bearer established. Either of the options have some drawbacks.

If the dedicated VoIP bearer was released at the time another member is granted the floor, the QCI 1 bearer is required to be re-established prior to the data transmission. This results in establishment-> release -> re-establishment signalling. If a large number of transmitting group members are located at the same area, every time a new member is given the floor, n number (n equals the number of group members) of QCI 1 bearer release signalling is resulted.  Moreover the end to end setup time calculation is R2-133519 shows that about 50% of the end to end time is required for the re-establishment of the PTT voice bearer. 
To reduce the end-to-end setup time and signalling, it is possible to keep a dedicated bearer for VoIP established throughout the group communication. If pre-established dedicated bearer for PTT voice is assumed to be used for the group communication, the total end to end setup time can be estimated as 55ms. 

Even though bearer establishment/release signalling is reduced and the end to end setup time is considerably reduced by keeping the dedicated bearer for VoIP established throughout the communication, the maintaining a large number of dedicated bearers for VoIP enforces an impacts on the RAN. It is likely only one transmitting group user is granted for data transmission at a time. However, if established VoIP bearer to be used, all transmitting group members should keep the dedicated bearer for VoIP in UL established all the time. The number of transmitting group members may take very large value in some user scenarios. QCI 1 is generally used for conversational voice application. If push to talk (in general public safety voice) applications are assumed to be delivered with the same level of quality of service requirement as for the conversational voice, QCI 1 bearer should be used for push to talk application. Considering that QCI 1 bearer is GBR bearer, the RAN needs to perform call admission control and guarantee the availability of radio resource for the delivery when establishing the dedicated bearer for VoIP.  Maintain a large number of GBR bearer in UL for support of group communication thus enforces the limits on how many users can be supported in a cell. In other words, keeping QCI 1 bearer established for a large number of UEs with intention to be used only now and then is not efficient in radio resource perspective.  

Also it needs to discuss when a dedicated bearer for VoIP can be established for the group communication. One possibility is that when the UE request the registration to the group communication, a QCI 1 bearer is established, if the communication involves voice session. Other possibility is that the establishment of QCI 1 bearer just prior to the session start or the establishment is triggered by data transmission request of the very first transmitting group member. 

Proposal 1: RAN2 to discuss the impacts on network performance if the dedicated bearer for VoIP is kept established throughout the group communication.

The push to talk application could be handled differently from that of conventional IMS VoIP application considering that the permission to transmit data by a transmitting group member is controlled by the PTT server with the floor control procedure. At the beginning of the data transmission, voice data may be delivered over the default bearer. The delivery of PTT voice using default bearer is temporary and only last until a dedicated bearer is established for VoIP with QCI 1. Without the define TFT (ie. Packet filter) for this bearer, all data transmission is mapped on to the default bearer. When the corresponding TFT is configured, the data is filtered to be transmitted over QCI 1 bearer. Figure 1 illustrates the signalling flow when default bearer is temporary used for the transmission of PTT VoIP application.

[image: image1.emf]Transmitting 

group 

member

eNB CN

GSCE_

AS

PTT

Service

1a) PTT Floor Request (Group ID, etc.)

1b) PT

T Floor 

Req

uest 

(UEID, G

roup ID, 

input IP

 address, 

et

c.)

eMBMS

2a) Decision 

to grant floor

3a) PTT Floor Grant 

(Group ID, 

UEID, Priority, 

etc.) )

3b) PTT Floor Grant 

(Group ID, UEID, Priority,IP Addr, etc.) )

PCRF

8) Begin establishing unicast voice bearer to the UE, if not established.

This example assumes it is not currently established.

12) Voice-over-Dedicated bearer(UEIdentity, Group ID, Voice Packet)

9a) SIP Invite

(QCI=1, ARP=xxx, …)

10) Unicast Voice Bearer establishment per 3GPP standards.

11) Begin establishing unicast voice bearers to other UEs 

in the group not on eMBMS. Zero or more Create Bearer 

requests to the PCRF may be needed.

9b) SIP Invite

(QCI=1, ARP=xxx, …)

9c) SIP 200 OK 9d) SIP 200 OK

Receiving 

group 

member

0) Assume a pre-established eMBMS bearer for the delivery to receiving group members.

6) eMBMS Session Activate Ack(TMGI)

4) eMBMS Session Activate (TMGI)

5) eMBMS adjusts the UE-viewable control 

information to indicate the group is active.

7) Voice-over-Default bearer(UEIdentity, Group ID, Voice Packet)


Figure 1: an example procedure for temporary use of default bearer for a group communication 
However for a short duration of time (eg: until a dedicated bearer for VoIP is established), the PTT voice is transmitted with QoS corresponding to the best effort traffic. Acceptability of PTT VoIP over the default bearer for a short period of time and whether the offered QoS with the default bearer is acceptable for PTT voice should be verified. 

Proposal 2: RAN2 to discuss whether the offered QoS of default bearer is acceptable for delivery of PTT voice for the short period of time over the default bearer.

3 Conclusions

In this paper we discussed possible RAN impacts of support of group communication using unicast bearers as delivery method over the radio. The following observations and proposals are made:

Proposal 1: RAN2 to discuss the impacts on radio efficiency if the dedicated bearer for VoIP is kept established throughout the group communication.

Proposal 2: RAN2 to discuss whether the offered QoS of default bearer is acceptable for delivery of PTT voice for the short period of time over the default bearer.
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