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1
Introduction
At RAN#61 meeting, a new Study Item “Group Communication for LTE” [1] was approved. The intention is to evaluate the ability of E-UTRA to meet the public safety requirements agreed in SA groups for Group communication, including PTT.

In [3], several GCSE requirements were specified. In this contribution, we will analyze whether Unicast could fulfil the GCSE requirements.
2
Discussion
2.1
Radio resource efficiency
With the unicast delivery, the group communication data will be delivered to a particular group member via resources dedicated to that group member, as shown in Figure 1.
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Figure 1: Unicast delivery

It is apparently that the unicast delivery is not efficient for group communication, especially when the group communication media is of high-data-rate, e.g. video. The radio resources will be unnecessarily wasted, and in the worst case radio resources of the whole cell might be exhausted.
Observation 1: Unicast couldn’t satisfy the GCSE requirement on radio resource efficiency.

2.2
Delay
In Annex B of TR 36.912 [2], the C-plane latency and U-plane latency for Rel-8 LTE were extensively analyzed. 
For the C-plane latency, the analysis illustrates that the state transition from IDLE to CONNECTED can be achieved within an average of 80ms (FDD). Apart from the latency for the RRC connection establishment for the Transmitter Group Member (assuming the UE is in RRC_IDLE), additional latency that needs to be considered is the latency for the application layer signalling exchange between UE and GCSE application server for group communication setup and the latency for the establishment of another dedicated bearer for group communication data (100ms in total should be sufficient). We can find that the overall C-plane latency is less than 300ms which could fulfil the requirement for group communication end-to-end setup time [3] (assuming no presence checking and no acknowledgements requested from Receiver Group Members). 
For the U-plane latency, the analysis illustrates that the one way latency is about 4.8ms (FDD). Apart from the latency for the transmission of the group communication data by the Transmitter Group Member (one way U-plane latency), additional latency that needs to be considered is the backhaul latency (generally less than 30ms, depends on the real operator deployment) and the latency required for the reception of group communication data by Receiver Group Members (one way U-plane latency + SPS interval, about 25ms). We can find that the overall U-plane latency is less than 150ms which could fulfil the requirement for group communication end-to-end delay for media transport [3].
Observation 2: Unicast could satisfy the GCSE requirement on both group communication setup delay and media transport delay.
2.3
Service continuity
With the unicast delivery, the service continuity for group communication could be guaranteed by intra E-UTRAN PS handover.

Observation 3: Unicast could satisfy the GCSE requirement on service continuity.
2.4
Scalability
For group communication over unicast, the system might configure one DRB for each group communication. When a group communication requires different media type (e.g. voice and video), different DRBs might be configured for each media type for the same group. The maximum number of DRBs allowed towards one UE is 11. However, considering that multiple group communications with similar priority level as well as different media types with similar QoS could share the same DRB, there should no limitation on the number of distinct Group Communications supported in parallel.
With the unicast delivery, there might be a limitation on the number of Receiver Group Members in a cell. This is because all the Receiver Group Members need to connect to the network and establish one or more dedicated bearers for group communication data reception.

In section of 16.4.2 of TR 36.912 [2], the number of supported VoIP users for Rel-8 LTE is evaluated through extensive simulations. The analysis illustrates that for urban macro environment, the VoIP capacity is about 68 User/MHz/Cell, which couldn't satisfy the GCSE requirements, as it is indicated in [3] that group communications might involve 2000 participating users in an area on real life scenarios. Depend on the type of media, e.g. for multimedia content (video and/or picture), the supported number of Receiver Group Members in a cell will be further limited.
Observation 4: Unicast couldn’t satisfy the GCSE requirement on the supported number of Receiver Group Members in a cell.
2.5
QoS (priority and pre-emption)
By the QoS parameters for E-RAB( e.g. QCI, ARP and GBR), the system could support assignment and reassignment of group communication priority level. During the exceptional situation of resource limitation, the system could allow higher priority group communications to pre-empt lower priority group communications and non-group communications traffics.
Observation 5: Unicast could satisfy the GCSE requirement on QoS (priority and pre-emption).
2.6
Summary
For the Unicast, the fulfilment status for each GCSE requirement is summarized in Table 1 below.
Table 1: Summary of GCSE requirements fulfilment
	GCSE requirements
	Fulfilment

	Radio resource efficiency
	No

	Delay
	Yes

	Service continuity
	Yes

	Scalability
	No

	QoS (priority and pre-emption)
	Yes


3
Conclusion
In this contribution, we analyzed whether unicast could fulfil the GCSE requirements, and we had the following observations:

Observation 1: Unicast couldn’t satisfy the GCSE requirement on radio resource efficiency.

Observation 2: Unicast could satisfy the GCSE requirement on both group communication setup delay and media transport delay.
Observation 3: Unicast could satisfy the GCSE requirement on service continuity.
Observation 4: Unicast couldn’t satisfy the GCSE requirement on the supported number of Receiver Group Members in a cell.
Observation 5: Unicast could satisfy the GCSE requirement on QoS (priority and pre-emption).
Based on the above observations, we have the following proposals:

Proposal 1: Capture the analysis in this contribution into the RAN2 TR.
Proposal 2: Not consider unicast as a GCSE solution.
RAN2 is respectfully asked to discuss and agree on the above proposals.
4
References
[1] RP-131382, New SI proposal: Group Communication for LTE; Alcatel-Lucent
[2] 36.912, Feasibility study for Further Advancements for E-UTRA (LTE-Advanced); V11.0.0
[3] 22.468, Group Communication System Enablers for LTE; V12.0.0















































































































































































































































































































3GPP


