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1 Introduction

The non-contention based random access procedure agreed in [1] allocates dedicated RACH resources to one or multiple UEs.

A method for a common RACH preambles-based eMBMS counting procedures was described in [2], with further detailed procedures made available in [3].

In addition, the possible use of PRACH preambles for MBMS counting was acknowledged by RAN1 [4-5].
In this paper we discuss the accuracy of such a counting procedure by using power ramping on the RACH preambles.

2 Use of RACH for eMBMS Counting

The following is a short description of the counting method proposed in [2] that makes use of common RACH preambles (as opposed to a dedicated channel) to respond to a counting request signalled by the network in an MBSFN coverage area:

· A “dedicated access information” is signalled to the UEs together with a counting request message on MCCH for the eMBMS service ID for which counting is required: this information consists of a set of dedicated RACH preambles and channel resources that are available for counting of the eMBMS services

· Upon receiving a counting request from the network for an eMBMS service that a UE is receiving, a UE responds by sending a RACH preamble selected from the pool of RACH preambles allocated for that eMBMS service; the UE transmits the selected preamble on the assigned access slot (RACH channel time/frequency resource). Note: the total number of UEs that need to reply to the counting request may be controlled by an access probability factor

· No further signalling message is exchanged between the UE and the network (i.e. no RACH message 2 or 3). 

A benefit of this scheme is that it provides a simple common counting procedure for both idle and connected states UEs, with minimal higher layer signalling.

However, some concerns were highlighted during RAN2 discussions on this proposal [1]:

1. The reliability of detection of RACH preambles in one access slot, hence the reliability of the counting procedure, will be dependent on the capability to detect preambles within a range of delay spreads if a large number of UEs respond with the same preamble
2. The allocation of some RACH resources to counting procedures for eMBMS services will limit the amount of RACH resources available for other random access-based procedures

To address point 1., it is possible to increase the power level of the RACH preambles so that the proportion of transmitted preambles that are detected successfully by the network increases too; however, we also need to consider how to distinguish between multiple correlation peaks in one timeslot arising from multiple UEs transmitting, and multiple correlation peaks in one timeslot arising from the delay spread of the radio channel. One solution to this could be to repeat the preambles in a later timeslot with different power offsets (e.g. random power ramping), so that when multiple preambles are received, the network can distinguish between multiple preambles from different UEs and multiple preambles received as a result of multipath propagation: for that purpose, a randomisation probability factor may be used to change the power of some of the preambles but not others.

Thus two successive counting responses could be used:

· The first one where all RACH preambles are transmitted at the same power level, so that the network obtains a reference of both the counted number of preambles and of the energy level of adjacent correlation peaks;

· The second one to improve the reliability of the count, by transmitting the same RACH preambles at different power levels

The range of power offsets used in the second transmission may be either pre-determined or signalled to the UEs as part of the “dedicated access information”; each UE may select a value of power offset randomly.

To address point 2., it was already noted in [2] that accurate counting is only required around the threshold number of UEs at which the MBMS delivery mode would be changed. Accurate counting of larger numbers of UEs is not necessary. Therefore by allocating a number of preamble signature-timeslot combinations similar to or only a little greater than this threshold number, it is straightforward to derive the required information.  

As a result, it will be possible to limit the amount of RACH resources dedicated to counting eMBMS services, as it will not be required to allocate numerous access slots to the same eMBMS service in a bid to avoid collisions.

3 Conclusions

Our proposal is therefore to specify a counting mechanism for eMBMS services approximately as outlined in [2].

In particular:

· The access information message which triggers the counting should be able to indicate a number of RACH preamble signature-timeslot combinations similar to or only a little greater than the threshold number of UEs that is relevant for deciding the eMBMS delivery mode, and

· allow the possibility for the network to request two preambles to be transmitted by UEs which are being counted, with a power ramping step for the second preamble transmission
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