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1 Introduction

The purpose of the introduction of the Multimedia Broadcast and Multicast service is to enable better utilisation of the radio resources. MBMS achieves this by utilising a multipoint channel to deliver a service to multiple users. The utilisation of the multicast channel is dependant on the number of users that actively want to receive the multicast service in a cell, and there should be some ability to determine the most efficient way to deliver services to subscribers. Vodafone sees that the counting of users for p-t-p and p-t-m decisions has a close relationship to actual tracking of users (i.e providing service continuity between cells).
2 Requirement for counting idle mode MBMS users

A number of proposals have assumed that the decision of transmitting an MBMS service p-t-p or p-t-m could be based purely on the number of connected mode users in the cell who wish to receive this service. However, it cannot always be assumed that the majority of MBMS users will already be in connected mode, and it should not be necessary to put users into connected mode to receive MBMS; which would cause extra RNC processing to be required due to the increased signalling.

Therefore if there were a large number of MBMS users in idle mode, only basing the p-t-m/p-t-p decision on connected mode users would lead to inefficient operation. Therefore, Vodafone believe that there is a strong requirement for:

The decision process for p-t-p or p-t-m transmission should take into account the MBMS subscribers in idle mode in the MBMS service area.

3 Mechanism for enabling idle mode counting

3.1 General

1) Before we discuss different signalling mechanisms over the air interface it is firstly necessary to look at the scenarios where the UTRAN would need to know about a change in the number of MBMS users in its cells. The following mechanisms are example of how this capability could  be provided: 
Note: There are a number of hybrid solutions that can be derived from the proposals below that may not require the absolute number of MBMS subscribers in a service area to be known, and hence a trade off could be reached between the level of signalling and the performance (in radio efficiency) of the solution. Additionally, in some cell change scenarios that UTRAN may already have up to date information about the some users in the cell.

3.2 Periodic Paging in MBMS service area

3.2.1 Description

This mechanism utilises periodic group (based on MBMS service) paging towards a UE/MS in an MBMS service area to trigger responses from MBMS subscribers that wish to listen to receive the MBMS service. When the UE receives an MBMS page, it may1 be required to send a RACH access to the UTRAN. The UTRAN will then count the responses to assess whether it should transmit with MBMS p-t-p or p-t-m in the cell. During the MBMS service activation process, MBMS users which have not yet responded to the page but have already received the MBMS Bearer Allocation signalling would no longer be required to notify the UTRAN of their existence. 

In order to maintain the knowledge of how many subscribers are in the cell, the group paging message would be sent periodically within the MBMS service area. When the MBMS user is already actively receiving an MBMS service and is paged, it may1 still have to  respond. In this way the RNC can keep track of whether there are enough MBMS users in the cell to transmit p-t-p or p-t-m. 

1A mechanism is probably required to regulate the volume of responses from MBMS users, depending upon the popularity of the service,. This can be achieve through a number of mechanisms:

1) Specific timing offset

The timing of the UE responses could be offset and a second page could be sent to UEs indicating a STOP reporting command once the UTRAN has collected responses from enough users to enable a p-t-m transmission.

2) Control of proportions of users that the MBMS page applies to:

2.1) Access Class Regulation: An additional indication can be provided with the page that indicates the number of access classes that should respond. Therefore, with a uniform distribution of users across the population, the service can be restricted to a granularity of 1/10th (0-9 access classes).

2.2)
Random draw check: Alternatively, a value can be passed with the page, and the mobile will then perform a random draw test to decide as to whether it should respond.

3.2.2 Benefits/Drawbacks 

Benefits:

1) This mechanism is simple, and could be based on paging procedures already required for activating MBMS. 

2) A level of accuracy in RRM decisions (i.e. p-t-m or p-t-p) can be achieved while minimising the incremental impact on the signalling load in the cell.

Drawbacks: 

1) There would need to be a trade-off between periodic signalling load on the uplink/downlink and the accuracy of the  process where the RNC decides between p-t-p and p-t-m transmission. 

3.3 Mechanism 2: MBMS user initiated signalling on change

3.3.1 Description

In this mechanism, the initial MBMS activation can be the same as in mechanism 1. However, as the MBMS user moves from CELL-1 to CELL-2, it would send something analogous to the CELL UPDATE message to the UTRAN/GERAN to notify it of its entry into CELL-2 and its wish to receive the MBMS service. In order for the network to know that the UE has just left CELL-1, the same signalling could also be used for the MBMS user to inform the UTRAN/GERAN that there is one less MBMS user in CELL-1. This would enable the UTRAN to have accurate information about how many MBMS users are active in a cell at any given time.

3.3.2 Benefits/Drawbacks: 

Benefits:

1) The UTRAN always has the most up-to-date knowledge of the number of active MBMS users in each cell.

2) Similar procedures would probably be required in some cases of cell change in idle mode.

Drawbacks: 

1) In the inter-RNC/RAT cell-change, there would be additional signalling required over the Iur and Iu/A/Gb interfaces in the user informing the UTRAN about the cell it has just left. 
4 Proposal

It is proposed that the requirement in section 2 is added to the Requirements section of the TR. 

It is also proposed that the benefits and drawbacks of these and any further candidate mechanisms are discussed further.

