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Counting Requirements in MBMS

1 Introduction

At the GERAN MBMS adhoc in Espoo there was a significant discussion on the need for counting, the situations in which it would be needed and the mechanisms that would be used. 

2 Justification for counting

The need for counting has still not been proven.  However, evidence has been presented in [1] showing that with the additional overhead provided on the p-t-m link there may be situations in which it is more efficient to send data on a p-t-p bearer.  The p-t-p bearer allows for power control to be used, and also for a higher MCS to be used when compared with the ptm channel [2]. 

Since the ptm channel in MBMS will use RLC UM, there is a need to provide an additional redundancy on this channel than there is for the ptp channel.  The form of this redundancy is still not known, but a number of proposals have been put forward, from blind retransmission in the RAN to some form of soft combing and IR at the application layer.  Regardless of the mechanism used, this redundancy will provide an additional overhead which is not required for the ptp delivery.

As stated in the GERAN requirements for MBMS captured in the draft TS [3], it is required to provide a mechanism for efficient radio resource usage.  One mechanism for this is to provide a mechanism for distinguishing between ptp and ptm delivery based upon the number of users in a cell.  

In no way should a counting procedure be mandated for network operators or manufacturers.  However, in order for counting to work, all MBMS capable MS are required to respond in the correct way in order to give a correct count.

Hence, counting can be provided as part of the MBMS service as part of an operators deployment strategy, and network vendors are not required to provide it as a part of their BSC offerings.

2.1 Different approaches to MBMS

It has become apparent that there are two different philosophies on the deployment of MBMS.  The so called “stadium case” and the “dynamic case”.

2.1.1 Static MBMS (the stadium case)

The stadium case, or static case considers the approach where MBMS is only used in fixced locations where it is known that there are a significant number of users subscribed to a service.  For example

· Formula 1 race, replays are sent to subscribers

· Music festival, exclusive songs/interviews sent to subscribers.

· Airport flight notifications sent to passengers

In all of these cases there are a large number of users known to be subscribed to the service in a very small area.  Hence, it is not necessary to count simply the number of users since it is known that the sending of these services will cause significant congestion.  

However, it may be useful to determine the approximate distribution of the users in the cell, such that the ptm channel can be sent with the lowest possible power.  This is described below in section 2.4.

Mobility issues may be less of a concern in this case, since the people at the event are by there nature static, and will probably not have the problem of cell change interruption during the service. 

It was noted that this scenario is covers approximately 0.5% of the network usage, and provides significant gains in throughput.

2.1.2 Dynamic MBMS

Dynamic MBMS is more geared to services where a large number of users spread across an entire PLMN are registered for the same service.  In this scenario, the gain from using a ptm bearer or a number of ptp bearers in a cell is not as great as that in the static case, but when evaluated across the whole network the gain is significant.  

Also, since each cell has a lower number of users and higher level of mobility per user, it is likely that the optimisations described above will be of lower use in this general MBMS scenario.

This scenario is expected to occur in 5-10% of the network and provide some efficiency gains per cell. 

2.2 Counting to 1 or higher.

It has been proposed that it is not necessary to count more than one user interested in the cell before providing a ptm bearer for MBMS.  Regardless of the efficiencies of this mechanism, it is considered a limitation to fix the threshold value for the establishment of a ptm bearer at 1.  Also, given that a procedure to count this one user will be required in this proposal, it is considered trivial to increase this number to 2, 3 or higher.

· It is proposed that no specification of the threshold for delivery of ptm services be applied in GERAN

2.3 Recounting / Concatenation of MBMS sessions

It has been proposed a number of times to recount the number of MS interested in an MBMS session in a cell/sector and the re-assign either a ptp or ptm bearer based upon the results.  A number of issues were raised in Espoo regarding this, namely the following:

· recounting during an MBMS session will require interrupting the MBMS session

· there is a signalling overhead of counting and re-assigning the resources which needs to be taken into account

· recounting will provide only minimal benefits for short download times

· The synchronisation of ptp and ptm is non trivial, and constant switching between them may cause interruptions 

· counting during an ongoing MBMS session may reduce the number of downlink channels that may be received by the MS

Due to the problems highlighted above, it was proposed that recounting of users only be performed between MBMS sessions.  For more discussion of this topic see [4]
For streaming services over MBMS it was proposed to segment the stream into short duration chunks which could be treated as individual download and play data.  This would allow for a continuous recounting in between each of the segments, but would require an additional level of buffering in the MS in order to hide the recounting process from the user.

· It is proposed that no recounting mechanism during the MBMS session be used

· It is proposed that the feasibility of segmenting streaming services be considered
2.4 Restricted radius

The restricted radius proposal was discussed briefly at the MBMS adhoc, and is an extension to the counting procedure.  Essentially, the ptm channel would be established for the majority of users with a reduction in the power level, with anybody outside of a given area being provided information on a ptp channel. 

This has the benefit of providing the minimum interference to neighbouring cells/channels while providing ptm data delivery to a large number of users.  How this would be done is ffs, but a scenario can be envisaged where the majority of users are close to the cell centre and will be served with a low power ptm channel and any other users outside of a given radius will be served using a ptp channel.

· It is proposed that restricted radius ptm be considered for MBMS as an optional feature in the network, and mandatory in the MS

3 Mechanisms for counting

A number of mechanisms for counting have been proposed, and the counting procedure can be broken down into a number of stages.  The principles are described below.

3.1 Count indication

In order to initiate the count, an indication for all MS interested in a given service needs to be sent.  This could be in a notification message, or a pre-notification message specifically designed to count the users.

It has been clearly stated by some operators that there are certain situations where they do not want to count users (see the stadium scenario above).  This would lead to the logical conclusion that counting be indicated by either an explicit message which is optionally sent as part of the notification procedure, or is indicated by a new bit in the notification message.

Obviously for counting to have any relevance to a solution it should be mandatory for all MS to respond to a count indication and also must be introduced in the initial release of MBMS, otherwise only a fraction of the users will respond. 

· Counting should be an optional part of the notification procedure, but when counting is indicated, it is mandatory for the MS to respond

3.2 Count response 

A proposal for a counting response is proposed in [5].  In this case the MS responding to a count would send an UL access burst on the (P)RACH or proposed MRACH.  This would allow the BSC to get a quick response indicating the number of users which are interested in the service.  

The MRACH is preferred to the (P)RACH since it would not interfere with legacy access burst, provides a full 11 (or 8) bits for signalling, and is operator assignable.  It also has a higher capacity since it is possible to assign multiple timeslots for the MRACH, which increases the number of users which can be counted. 

· The MRACH should be included as the channel on which the counting is performed

3.3 Exponential backoff

Concerns were raised on the impact of a counting mechanism on the (P)RACH or MRACH channels, specifically that the backoff mechanisms were not designed for a large number of MS moving attempting to access the RACH at once.  

Hence in [6] a new backoff algorithm was proposed which increases the initial delay for accessing the RACH giving the network more opportunity to correctly receive the RACH accesses.  No formal evaluation of this proposal was done however, and it’s benefits are largely unproven

· Investigate the benefit of exponential backoff algorithm for MBMS RACH access.

3.4 Security

At GERAN 14 concern was raised that the MRACH may be used by a malicious or badly designed MS to perform an attack on the BSC, flooding the BSC with accesses and misinforming it about the number of users in the cell, thus fooling the efficiency algorithm in the BSC.

Although this is a valid concern, it raises the issue of current (P)RACH access attacks which could be more serious.  For example, if a malicious or badly implemented MS were to send a series of emergency call access burst, this would trigger the BSS to continually assign resources to this fake MS.

It is ffs whether this is any more than a theoretical threat, and discussion with SA3 on the seriousness of this may be worthwhile. 

4. Conclusions

Following the discussion in Espoo it is proposed that the following points be captured in the TS as working assumption.

· A counting mechanism is needed, and no fixed threshold should be applied

· Counting of users shall be performed at the beginning of an MBMS session only

· Counting should be optional for the network and mandatory for the MS
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