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1
Introduction
During the last RAN2 meetings it has been discussed in which cases users with activated multicast services need to be counted/tracked within UTRAN. In this contribution we want to clarify the counting and tracking requirement for MBMS.

2 Discussion

It has been agreed that multicast services are provided either by p-t-p or p-t-m channels, according to the needs for efficient utilization of radio resources. The main criteria for the decision is the number of users present in a cell. The MBMS service context and a number of RNC procedures (tracking procedures) supports the decision between p-t-p or p-t-m configuration in a cell. However, there might be also specific cells where it is most likely that always a large number of MBMS users are present (shopping center, football stadium) where counting of users is not necessary. Currently, it is not clear in which situation tracking and/or counting is needed and how this information is provided to the UTRAN. 

2.1
Tracking and Counting

Tracking is the mechanism where the multicast users are constantly traced on cell level (per service) within the whole MBMS service area (or even a subset) in order to provide assistant information for immediate decisions on the bearer type when data is about to be transmit. In case tracking is needed in the service area, the UEs are kept in connected mode where current RRC mobility procedures (e.g. CELL_UPDATE) are used to determine the presence of the multicast users. Based on this procedures the MBMS service contexts in the RNCs are constantly updated by corresponding RNC procedures via Iur (MBMS ATTACH/DETACH). 

Counting is the mechanism where the RNC evaluates the number of multicast users in a cell in order to decide on the most efficient bearer type for multicast transmissions. In case counting is needed in a cell, it can be supported by tracking, but also other mechanisms would be possible [1].

It has been shown that in principle the two different mechanisms are rather independent. Depending on the MBMS service scenario the following combinations of tracking and counting are possible:

1. Tracking and Counting
2. Tracking and No-Counting
3. No-Tracking and Counting
4. No-Tracking and No-Counting
In the following table all existing options are explained for a user with only multicast services:
	Tracking
	No-Tracking

	Counting
	No-Counting
	Counting
	No-Counting

	Connected Mode
	Connected Mode
	Idle Mode and/or Connected Mode
	Idle Mode

	p-t-p or p-t-m configuration
	p-t-m configuration
	p-t-m or p-t-p configuration
	p-t-m configuration

	If a rather limited number of users within the whole service area are interested in a multicast service and where a p-t-p or p-t-m configuration will be used based on the number of users in a specific cell. 
	If a rather limited number of users within the whole service area are interested in a multicast service but there is a specific cell (hotspot area where a large number of users is expected) where only a p-t-m configuration is used. Information about the number of users is not taken into account. 
	If an unknown/variable number of users within the whole service area (e.g. users constantly switching between UTRAN and GERAN) are interested in a multicast service and where a p-t-p or p-t-m configuration will be used based on the number of users in a specific cell.
	If an unknown/variable number of users within the whole service area are interested in a multicast service but there is a specific cell (hotspot area where a large number of users is expected) where only a p-t-m configuration is used, independent of the number of users.


In order to realise option 3, a procedure which allows the discovery of idle mode users in a cell (counting of idle mode UEs, at least up to an given threshold) has been proposed in [1].

2.2
Usage of Tracking and Counting

It has been clearly outlined that counting is a mechanism, which depends on the type of a cell (hotspot, non-hotspot), regardless of other cells in the service area. By using counting it is possible to decide on the most efficient type of the multicast RB (p-t-m or p-t-p) according to the current situation in the cell. For counting the UEs don’t necessarily have to be in connected mode. 
Tracking is an additional mechanism on top, where only connected mode UEs with activated multicast services are considered. This mechanism relies on current mobility procedures in order to provide assistant information to the RNCs and to support the decision on the bearer type (counting).

In cases where hotspot cells (no-counting) are part of a service area where tracking of all multicast users is required the assistant information would not be evaluated (option 2). As a consequence it would be better to separate areas where tracking/counting is needed from areas where tracking/counting is not needed. This would result in a system concept for MBMS where only option 1 and 4 is supported [2]. However, if the number of users increase in an area where tracking is required, this area would need to be redefined (non-tracking) at a certain point in order to provide the service efficiently. Further, this “static” configuration doesn’t cope well with a varying number of multicast users, especially if they switch between UTRAN and GERAN. 
In order to overcome this limitations we consider a system concept for MBMS which combines option 1, 3 and 4. Here, we still have the opportunity to track and count all connected mode UEs but additionally we would have the possibility to count the UEs also in areas where tracking of all multicast users is not needed (option 3). It might be enough to track only those UEs, which are in connected mode for user specific services. This would especially be beneficial in cases where a lot users have activated multicast services but the number of users varies heavily from cell to cell and a high signalling load and a large number of Iu connections cannot be tolerated (e.g. constant switching between UTRAN and GERAN). This system concept provides a higher flexibility and is able to deliver the multicast services in a more efficient manner. 

3
Conclusion

In this contribution we’ve discussed the counting and tracking requirement for MBMS. We propose to agree on supporting also counting of idle mode UEs. It is proposed to capture this requirement.
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