3GPP TSG-RAN WG2 Meeting #83b                                                              


R2-133447
Ljubljana, Slovenia, 7 - 11 Oct 2013
Agenda Item:


7.6
Source: 
Huawei, HiSilicon
Title: 
Discussion on group communication scenarios and requirements
Document for:
Discussion and decision
1 Introduction
Group communication has been agreed as a new WI in RAN #61 meeting [1], with the target to meet the requirements agreed in SA1 groups for group communication including PTT [2]. Group communication means that the same content is transmitted to multiple group members in a given area. In this contribution, the main scenarios and requirements are discussed.
2 Scenarios
SA1 has the following rules about the UE number in the group communication [2]:

	5.1.5
Scalability

The number of Receiver Group Members in any area may be unlimited
The system shall support multiple distinct Group Communications in parallel to any one UE that is capable of supporting that number of distinct Group Communications in parallel. The mechanisms defined shall allow future extension of the number of distinct Group Communications supported in parallel.
 Annex C (informative):
Description of usage of GCSE_LTE for public safety 

Based on real life scenarios, at least 36 simultaneous voice group communications involving a total of at least 2000 participating users in an area , with up to 500 users being able to participate in the same group could be expected.


According to what SA1 has captured,  there can be a lot of group communication members in one cell. SA1 did not indicate whether users involved in group communications could also be so widely distributed that even for a large group, there are only few users in every cell.a

[image: image1.emf]
Figure 1: Cells with dense and sparce distributions of users
From a resource efficiency point of view, point-to-multipoint transmissions might be needed for a dense user distribution while the point to point transmission is more appropriate for a sparse distribution of user. The UE number is an important factor to make the decision which transmission scheme to use.
In order to cover all requirements, RAN2 could consider group communications in 2 scenarios.
2.1 Dense scenario

In this scenario, there is a large number of UEs in one cell. The voice capacity in a 5 MHz LTE cell was evaluated to be up to 250 simultaneous voice calls when SPS is used [3]. If the voice capacity could scale up like the bandwidth, using point to point transmissions are used for a group 500 users located in the same cell would take half of the LTE voice capacity of a 20MHz cell.

RAN2 should consider whether this is acceptable to use existing point to point transmission for group communication with a high density of user.
Proposal 1: A dense user distribution scenario should be considered for group communications.
2.2 Sparse scenario

A technique like multi-cell SFN transmission as adopted for LTE MBMS may result in a significant amount of resources to be wasted when there are few or no users in many cells, when the full cell bandwidth in one subframe is much more than what is needed for the actual group communication data or when subframes reserved for SFN transmission are not used.
Therefore, it is necessary to consider whether the techniques considered for the dense user distribution scenario are also suitable in this case.

Proposal 2: A sparse user distribution scenario should be considered for group communications.
3 Requirements
3.1 Latency
For Group communication, the recommended time intervals from [2] specified below:
· The system should provide a mechanism to support a Group Communication end-to-end setup time less than or equal to 300ms.

· The time from when a UE requests to join an ongoing Group Communication to the time that it receives the Group Communication should be less than or equal to 300ms.

· The end to end delay for media transport for Group Communications should be less than or equal to 150 ms.
According to the Table 6.1-1 in [5], the maximum delay for backbone is 30ms. And according the Figure 6.1.7-1 in [4] the delay between a PCEF and a radio base station is 20ms. So we can assume the delay in RAN side should be 80ms to meet the latency requirement for end to end delay for media transport for Group Communications. 
3.2 Radio resources efficiency
The challenges of radio resource efficiency were highlighted above. If two different techniques are to be used for different user distribution scenarios, there would be the need to decide which technique to use for a group and whether there is a need to switch from one technique to the other for an already established group.

RAN should consider this aspect when discussing radio resource efficiency in the two above mentioned scenarios.
3.3 Service continuity and UE Mobility
When UEs are moving among cells during Group Communication, service continuity shall be supported. That is to say, RAN should provide support for service continuity with respect to mobility within the service area. When the UE receiving the group communication data from a cell moves to another cell, service continuity should be ensured,

3.4 Availability and reliability
While point-to-point transmission is designed to achieve reliable transmission everywhere, point-to-multipoint transmission as used for MBMS still relies on the possibility for UEs to use point-to-point transmission whenever SFN transmission does not have full coverage.

Also, group communications are typically used in rather critical situations where it is very important that every piece of voice is clearly received. RAN2 should consider this aspect when discussing the possible solutions.
4 Conclusion
Based on the discussion above, it is proposed:

Proposal 1: A dense user distribution scenario should be considered for group communications.
Proposal 2: A sparse user distribution scenario should be considered for group communications.
Proposal 3: Consider the above requirements for group communications.
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