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1 Introduction

It’s already clear that the maximum sessions, from protocol perspective, can be supported by MBMS in one cell is 3480. However, due to the lack of knowledge about how many groups\sessions need to be served in one cell, currently, whether or not MBMS can meet the group communication requirement is unclear. In this contribution, we try to provide the requirement based the real trunked network situation during the 2008 Olympic Games held in Beijing. And then we analyse the scalability of MBMS.
2 Discussion 

As known, one typical use case of group communication is public safety, which usually matters only when big events (e.g. Olympic Games, European Cup, mass rally, earth quake) occur. Thus, group communication should aim to meet the requirement of these cases. In the light of that, we will take the 2008 Olympic Games for example during the following discussion.
During the 2008 Olympic Games, there was over 85,000 group communication users in nearly 6000 groups from more than 200 units, including Beijing Olympic committee, municipal government, police, city administration, fire brigade, ambulance services, disease control, utilities, etc. Such a big number of users were served by one network: Beijing Government Shared TETRA Network, which is the biggest trunked network in Asia. Nearly 290 base stations (more than 280 base stations and nearly 10 mobile stations), and the capacity of the network is 90,000 users. To meet the requirement in the around 1700m*1700m Olympic central area (where the Bird's Nest and the Water Cube locate), 26 base stations were used for this area. 13 base stations were for Olympic committee, and the left 13 base stations were for government users [1]. 
In the following discussion, we will analyse the number of groups and sessions required to support by one cell based on the above information. The analysis focuses on the Olympic central area. We first calculate the number of group users in the Olympic central area, based on which, we get the number of groups in that area and the number of group members in one group. Then we assume the number of MBSFN cells in this area and the distribution of group members of one group among the cells, so we can get the average number of groups in one cell. After getting the number of groups in one cell, we further assume the number of service in one group, and then we can get the number of sessions required to support in one cell:
Number of group communication users in Olympic central area: the capacity of one base station of Beijing Government Shared TETRA Network can be roughly calculated as 90000(users)/290(base stations) = 310 users/station. Therefore, the capacity of the 26 base stations in the Olympic central area is 310 * 26 = 8060 users. 
Number of groups in Olympic central area and number of group members in one group: for simplicity, let’s assume that the number of groups is in direct proportion to the number of users. As there are 6000 groups in 85,000 users, so the groups in 8060 users would be 8060*6000/85000=570. Generally, one user may belong to 2~3 groups, so the users in one group would be 8060/570*(2 ~ 3) = 28 ~ 42. 
Number of groups in one MBSFN cell: If MBSFN is deployed for the Olympic central area, and assuming the inter site distance (ISD) is 500m, then there will be around 30 cells in the area. If two or more group users are in the same cell, it is possible to use MBMS for the group service to improve radio efficiency. Therefore, if at worst, every two of the group members are located in a separate cell, 14~21 cells corresponding to 28~42 group members would be required to broadcast the service of that group. That is, nearly 50% to 70% of the area’ cells need to be configured for the MBMS transmission of one service. Therefore, the load of one cell would be about 570*(50%~70%)=285~400 groups. Besides, it is also possible to configure all the cells in the Olympic central area as the same the MBSFN area in order to get better cell edge spectrum efficiency as well as service continuity. In that case, the groups in one cell would be 570. 
Number of sessions in one MBSFN cell: For each group, there were at least 5 basic services in one group, i.e. voice, video, messaging, location, status service. But for expendability in the future, the maximum 10 services in one group may need to support. If the pre-established bearers are used for MBMS to meet the control plane latency, there would always be 10 services in one group. The table below shows whether the current specification meets the requirements of these cases:
Table 1 Cases and the required sessions to support in one cell 

	Services in one group
	Groups in one cell
	Sessions required in one cell
	Sessions supported in one cell
	Whether the current specification meets the requirement?

	5
	285
	1425
	3480
	Y

	
	400
	2000
	3480
	Y

	
	570
	2850
	3480
	Y

	10
	285
	2750
	3480
	Y

	
	400
	4000
	3480
	N

	
	570
	5700
	3480
	N


Proposal 1: RAN2 is kindly asked to capture the table to the TR.
Proposal 2: RAN2 is kindly asked whether the maximum 400 (or 570) groups supported by one cell is appropriate.
Proposal 3: RAN2 is kindly asked whether the maximum 10 or more services in one group is appropriate.
From the table, we can see that if there are 400~570 groups in one cell and 10 services in one group, the current specification cannot satisfy the requirement.
Proposal 4: If the maximum 400 (or 570) groups in one cell and 10 or more services in one group is agreed, the current specification cannot satisfy the requirement, and enhancement is required.

3 Conclusions
Based on the discussion, our proposals are provided as follows:
Proposal 1: RAN2 is kindly asked to capture the table to the TR.
Proposal 2: RAN2 is kindly asked whether the maximum 400 (or 570) groups supported by one cell is appropriate.
Proposal 3: RAN2 is kindly asked whether the maximum 10 or more services in one group is appropriate.
Proposal 4: If the maximum 400 (or 570) groups in one cell and 10 or more services in one group is agreed, the current specification cannot satisfy the requirement, and enhancement is required.
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