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1 Introduction

The meeting RAN2#83bis [1] agreed that with unicast bearers it is possible to fulfil the requirements [2] for Group Communications. There was also the following agreement from the discussions on Group Communications [1]:

	Agreements
1
If GBR bearers are kept established during long idle periods of the PTT service, other GBR bearers (e.g. commercial Voice) may be rejected by admission control.

FFS: Can discuss further whether PTT Voice needs to be carried on a GBR bearer. Can also discuss whether establishment delay of a GBR bearer would be fast enough and if not, whether the offered QoS of default bearer is acceptable for delivery of PTT voice for the short period of time over the default bearer
 


In this paper we discuss the issue for FFS and argue for the group communication with non-GBR bearers should be allowed to increase the capacity of the system.
2 Discussion
The choice of type of bearer will primarily affect the number of possible users in a cell. A Guaranteed Bit Rate (GBR) bearer is a dedicated bearer with aim to fulfil certain requirements. In order to do so the system allocates resources needed for this purpose. Since neither radio access nor transport networks have only static resources but they are subject to various kinds of unforeseen fluctuations, the system needs to account for this when allocating resources for the GRB bearer. This is usually difficult to carry out without doing some kind of bandwidth and resource reservations. The GBR bearer has a certain amount of resources that is reserved by the network, and the bearer always consumes those resources regardless of whether they are used or not. GBR bearers should not experience packet loss on the radio link or the transport network due to congestion whereas non-GBR bearers do not have specific network bandwidth allocations. Therefore non-GBR bearers will experience packet loss when a network node is congested. A non-GBR bearer can also be a dedicated bearer; however, the default bearer is also a non-GBR bearer.

In a system there is typically some amount of the total resources available for GBR bearers while the rest of the resources are allocated for other bearers, e.g. the default bearer. It is reasonable to assume that the number of simultaneous GBR bearers that are admitted by an eNB cannot be arbitrarily large. When a UE moves from one eNB to another a GBR bearer can be prevented from doing a handover since the new cell does not have enough available resources to admit the (GBR) bearer. 
When designing a PTT bearer the average bit rate needs to be around 14 kb/s. This means that when the cell is fully loaded all GBR bearers will need to be able to provide 14 kb/s (the average rate for VoLTE with AMR 12.2) even if a message is broadcasted to all admitted connected users at the same time. In other words, the maximum number of GBR bearers is fixed and dependent on the total amount of resource available and the required data rate. Non-GBR bearer handling is different from that of GBR bearers in the sense that while there are resources new non-GBR bearers can be admitted because they do not require resource reservations. Accordingly, it is possible for the eNB to handle more non-GBR bearers than GBR bearers. For the group communication scenario there will periods of time when there is no traffic at all. It should be noted that GBR bearers typically require uplink resources as well even though for group communication the different UEs do not transmit in the uplink at the same time, i.e. there is never more than one user transmitting in the uplink. Therefore it is possible to admit very many users; more than for the GBR case. (While there is no traffic over the bearer, no resources are used). This could lead to that when a broadcast is sent to all UEs in the cell there is not enough resources for all to be able to receive the message. Since voice is usually sent over UDP, such heavy load would likely lead to packet losses on some of the links. The instantaneously high load could possibly be handled by the group communications server by spreading voice packets over time. A drawback with such a solution is that not all users receive the message at the same time but the difference in reception time is probably acceptable for most cases. 
Observation 1 There are advantages with non-GBR bearers for group communication. High number of connected users will be possible.

2.1.1 Can choice of bearer affect KPIs?
The important KPIs for group communication are time for setup, joining a group and end-to-end latency [2]. 
End to end setup time for group communication should be less than or equals to 300ms.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.
Time to join an ongoing group communication to the time it receives the group communication should be less than or equal to 300ms. 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.
End to end delay for media transport should be less than 150ms.

There is also a scenario describing the number of users to support (although it is not clear if all users are in the same cell). 
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 as large as [value; FFS] and the future extension flexibility of number of group communications supported in parallel, section 5.1.5 of 3GPP TS 22.468

Finally, there is a requirement on priority among groups and the possibility to pre-empt users or bearers.

The evaluation should take into account the different priority level of group communications and support of pre-emption of lower priority communication (ie: group communications and non-group communications), section 5.3.4 of 3GPP TS 22.468

The two first are, assuming a reasonably loaded system, met both with GBR bearers and non-GBR bearers.  Using non-GBR bearers is necessary to be able to handle as many simultaneous users as possible. The requirement on priority is not restricted to the choice of GBR vs non-GBR bearer. Even non-GBR bearers can have a QCI with priority as well as ARP settings.
Proposal 1 Push-to-talk group communication should not be limited to GBR bearers.
3 Conclusion

For delay sensitive traffic such as voice (VoLTE) it makes sense to use GBR bearers. For push to talk the use of GBR cannot be as easily motivated. The real-time aspect is to some extent lost. Further, the communication is (most likely) simplex rather than duplex so there is no unpleasant latency involved when waiting for a reply. There are actually non-GBR bearers with similar latency as the GBR voice bearers, should that be required. However, on very important reason for not using GBR bearers is the “cost” in terms of radio and core network resources.

In section 2 we made the following observations:
Observation 1
There are advantages with non-GBR bearers for group communication. High number of connected users will be possible.


Based on the discussion in section 2 we propose the following:
Proposal 1
Push-to-talk group communication should not be limited to GBR bearers.
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