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1. Introduction

In the last RRC conferences meeting (Jan 25/2005) several issues were raised for discussion for MBMS user counting. In this paper, we analyze the problems and give the possible solutions. 

2. Analysis

2.1. “MBMS users should be counted only once during the modification period; i.e., if RRC Connection Request is unsuccessful, the UE will stop counting until next modification period”.

This is a simple and efficient solution for most of the exceptional case (T318 timer expired, RRC connection setup reject, etc). However, if this is applied, the counting procedure may not get the correct answer. 

Here is an example, given 7 users in the cell, assume the threshold is 6. If these are 2 users in the exceptional situation (say, timer expired), then there are total 5 users may be counted during this modification period. The current answer to this is that users can be counted again in next modification period. However, let us see what the network does. There are only 5 users in the cell. Therefore the network counting probability will quickly be raised to 1 which means all users are to be counted by the current basic multi-step counting procedure. Note that, the network should make p-t-p decisions when and only when probability is set to 1. Note that this small user counting process can be done in one modification period. Now the network will make decision for the p-t-p transmission before the end of this modification period. Then the problem occurs: those 2 users will never have chances to be counted. The network will provide p-t-p to 5 users and these 2 users will not get MBMS service (unless some other procedure is defined). 

From the above we can see that the current assumption works when number of users is large (much larger than threshold). When number of users is small, the problem may occur and some users may not get MBMS service.

Suggested solutions: For the users that are counted unsuccessfully (not rejected), the user should be continuously monitor the MCCH information for the next access information period (continuously be counted).  

2.2. If RRC connection reject is received, what the user should do?

In R2-050070, it was identified that when the number of counted users is enough, the UTRAN may send RRC connection reject to the redundant users. If this is the only scenario for the RRC connection reject during the counting (we do not see any other scenario; the uplink interference control is not an issue in this special case), it is better for the user to stop the counting for this MBMS service. Therefore, we suggest when the user receives RRC connection reject, the user will stop attempting to be counted for this MBMS service.     
2.3.  MBMS-specific PRACH persistence value

Here is the result for the average number of attempts vs. number of overall users. The simulation parameters are the same as [3].
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We can see that even for 10,000 users per cell, the average number of attempts to the RACH is less than 10. 

Now we give a simple approximate analysis here. Considering the RACH access interference, what we really care about is the preamble-caused noise rise in the receiver [since AICH NACKs can prevent message part interference]. Recalling that the SF for the preamble is 4096, let us consider how much noise rise is caused by simultaneous 10 preambles
.  Assume the voice SF is 128, and the Eb/N0 is the target SNR for the voice. The (open-loop power controlled) PRACH preamble could cost 3 dB higher SNR than (closed loop power controlled) voice. Therefore, the pessimistic target SNR for the preamble is 2*Eb/N0. Hence, 2*10/32=0.6250, which means 10 preamble-caused noise rise is about 60% of a single voice user. This basically is not a big issue for the receiver. Of course, if the number of preambles is much larger than the 10,000 user per sector case discussed here, the noise-rise may be increased significantly which can block the uplink.       

 Based on the above, it seems the RACH load is not an issue if we carefully set the current multi-step counting algorithm parameters.   

3. Conclusion 

In this paper, we discussed several counting issues and give our conclusions. We kindly request the RAN2 consider these analysis into the current counting work. 
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� Indeed, these 10 preambles also have their respective randomized function for a full access slot set.






