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Count, re-count and late arrival in GERAN MBMS

1. Introduction

MBMS services are a new type of radio services in GERAN and UTRAN. One of the main differences with “classical” services is that the service should be offered and used by mobile users as well in connected mode as in idle mode, means without explicit radio connection with the GERAN. For users in connected mode a ptp connection may be used to transmit the MBMS service, whenever the possibility that they use the ptm connection too is still open, see [1], [2]. For users in idle mode the service may use a point to multi-point (ptm) connection to save radio resources when the number of users is above a certain threshold.

Because the mobiles are kept in idle mode in order to save radio resources the GERAN is not aware of the number of users in a given cell which are using the ptm connection. In the case a few (tbd, possibly one only) users only are present in the cell the ptm connection should be switched to a point to point (ptp) connection in order to save radio resources. In the case no users is present in the cell the bearer may be switched off for the same reason.

The challenge is therefore threefold:

1. Evaluate at the bearer establishment the number of users (or rather evaluate whether the number of users is above a certain operator or system specific threshold)  in idle mode in the cell using the services in order to optimize the usage of the radio resources (“counting”) even they have no explicit radio connection with the radio network.

2. Re-evaluate periodically the number of users in idle mode in the cell using the service (“re-counting”) in order to possibly re-optimize the usage of the radio resources (transition to a few ptp connection or release of the radio resource, or even establishment of the bearer if enough users are present).

3. Offer to the mobiles in idle mode having subscribed and joined the service but not having received the first bearer assignment the possibility to connect them to the service without using a ptp connection to the radio network (“late arrival”). This is typically the case of mobiles arriving in the cell after a cell reselection.

2. Requirement to the counting/re-counting function

1. The accuracy of the counting function may be limited. The aim is to check whether the number of users in idle mode exceeds the threshold where a ptm connection is more advantageous. Whenever this threshold is not fixed yet it is anticipated that it is low. Therefore the accuracy of the counting function is challenged only in the case of low numbers.

2. It may be switched off by the GERAN: In some cases the network may be sure that enough users are present in the cell (e. g. cell covering the stadion during a football game).

3. The counting has to be made in a relatively short period of time to give a reliable information.

4. The counting should consume as few resources as possible in order to be efficient. The resources saved by the counting must be more (however this “more” is measured) than the resources consumed by the counting.

3. Proposal

To solve the problem of counting and of late arrival the proposal is twofold:

1. to use a unique new MBMS paging message containing the at least the 3 following information elements:

· The TGMI characterizing the service

· A count flag “yes/no”

· Possibly some parameters to control the access to the contention channel, see [5]

Other information elements like CLI are ffs. 

2. to send a unique message on the uplink contention-based control channel to inform the network that the mobile station is responding to the MBMS paging from the network and is not performing the usual access procedure
3.1. MBMS Paging message

The usage of the various information elements of the new MBMS paging message is as follows:

· During the joining phase each mobile is allocated the so called TMGI which characterizes the service the mobile user wants to be connected. The presence of the TMGI in the message allows to address all MS in the given paging group and only these which desire to use the given MBMS service or are using it.

· The count flag set to the value “yes” specifies whether a MS receiving the paging message is assigned to access the random access channel (RACH or PRACH or MRACH, see [3]) with a access reason “MBMS” (see next section). On this way the radio network is able to perform the count function and to evaluate whether the ptm MBMS bearer should be further sent of whether a radio resource saving measure has to be taken. In  the case the radio network is sure that enough users are present in the cell (e. g. in a cell covering a stadium during a football game) the radio network can set the flag to the value “no” in order to save resources on the contention channel (e. g. RACH).

· The parameters to control the access to the contention channel are described more in detail in [5]. 

The main advantages of the present MBMS paging are:

· With one message the two problems of the counting/recounting and of the late joining are solved, the network does not need to distinguish between the two cases.

· The count flag allows to save considerable resources on the contention channel, e. g. RACH whenever possible, and of course the corresponding power in the MS.

· The solution is very resource saving, only a few additional bits are needed in the paging channel.

3.2. MBMS Access

3.2.1. Existing solution in current system

Currently, in order for the network to count the number of user responses as described e. g. in [4], each mobile station would have to perform a standard access request (PACKET CHANNEL REQUEST message) on an individual basis and be assigned resources (PACKET UPLINK ASSIGNMENT message) to send the necessary “response” message on the assigned radio resources. 

This access procedure always involves identifying the mobile station, as the access is performed on a contention based channel.  The identification procedure consists of sending on the assigned resource either a mobile station identifier in the subsequent PACKET RESOURCE REQUEST message or a mobile station identifier in the subsequent user data blocks. 

The standard access procedure (resource request, assignment and user identification) incurs a minimum of 1.5 round trip delays across the radio interface and also uses up radio resources which could be better used granting access to users wishing to perform normal uplink data transmission. This scenario does not require identification of every user wishing to respond to the MBMS notification, so this part of the procedure is also unnecessary.

Hence a faster and more (radio resource) efficient solution is sought.

3.2.2. Proposed solution

It is proposed to modify the contents of the legacy CHANNEL REQUEST, PACKET CHANNEL REQUEST and EGPRS PACKET CHANNEL REQUEST messages by adding a cause “MBMS access” in order to distinguish the MBMS response from a normal access procedure.

The concept is for the mobile station to send a unique message on the uplink contention-based control channel to inform the network that the mobile station is responding to the MBMS notification/paging from the network and is not performing the usual access procedure.  Mobile stations which send this type of response will not be expecting resources to be assigned. In this way the conventional access procedure is circumvented and advantages are gained in reduced signalling delay and reduced resource usage.
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This diagram shows the difference between the normal access procedure used by mobiles wishing to initiate uplink data transfer and a shortened access procedure for indicating an MBMS response.

Through this procedure the network can count up to a threshold number of mobile stations in a cell which respond to the MBMS notification/paging message.  The network can manage the “response gathering” time by transmitting an acknowledgement to terminate this period, or by re-sending the notification message to ask for user to repeat their responses.

It should be noted that this extension is only possible in the case of the 11 bits access. In the case of a 8 bits contention channel the legacy procedure may be used as fall back solution.

3.2.3. Access persistence control mechanism

In GPRS today, mobile stations on a contention-based uplink control channel (e.g. RACH or PRACH) must wait for a random (uniformly distributed) delay period before attempting to retransmit. For a mobile station requesting uplink data transmission, this delay period is calculated by the network according to the acceptable delays that can be tolerated in general by uplink data transmissions.

Currently there is no consideration given to an uplink message on the contention channel, e. g. RACH which is not for the reason of initiating an uplink data transmission as it was not a realistic scenario prior to the introduction of MBMS. 

It is proposed that the access persistence control mechanism be modified to enable this counting process to be completed whilst reducing the probability that the common uplink control channel will experience overload from retransmissions of the mobile stations’ MBMS response messages.  This proposal is more detailed in  [5].

4. Conclusions

The present document presents a solution to solve the problem of the counting / re-counting, of the late arrival and of the access for MBMS services, consisting of a new MBMS Paging message and a new “MBMS Access” cause in the legacy messages on the contention channels.

The advantages are:

· With one message the two problems of the counting/recounting and of the late joining are solved, the network does not need to distinguish between the two cases

· The solution is very resource saving in the DL, only a few additional bits are needed in the paging channel

· The count flag allows to save considerable resources on the contention channel whenever possible, and of course the corresponding power in the MS
· The new “MBMS Access” cause allows to solve the counting with only one message on the contention channel in the UL, saving one DL and one UL message regarding the legacy flows.

· A new access persistence mechanism is tailored for an efficient counting
The proposal should be discussed and the conclusions included in the GERAN MBMS stage 2 TS.
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