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Introduction

During the recent meetings, a lot of documents focus on the counting procedure of MBMS. It seems that the procedure is clear for CELL_DCH, CELL_FACH, CELL_PCH and idle mode UEs. An open issue that arises for URA_PCH UEs is the question that how they should be notified and counted.
This paper puts forward a method of notification procedure in order to perform accurate counting not only for idle mode UEs but also for URA_PCH UEs. 
Discussion

According to the MBMS specification, the need for counting is indicated in the notification, and achieved by requesting UEs, belonging to the same MBMS service group, to establish an RRC connection. The MBMS counting function includes a mechanism by which the UTRAN can prompt users interested in a given service to become RRC connected. This procedure is only applicable for UEs in idle mode and relies on the MBMS ACCESS INFORMATION transmitted on the MCCH.

Handling of URA_PCH UEs has been specified in the specification. That is: In case UTRAN applies counting to determine the most optimal transfer mode, it may first apply conventional paging to move UEs in URA_PCH to CELL_PCH state.

From above description we can see that counting indicator mainly focuses on the idle mode UEs. And additional paging procedure for URA_PCH UEs moving to CELL_PCH
This is a complicated procedure of counting procedure for URA_PCH UEs in the MBMS specification. 
This paper tries to solve the problem.
We proposed that counting indicator in notification shall refer to not only idle mode UEs, but also URA_PCH UEs. It can be complemented by counting with a cause field, the same as paging cause. For example, if the counting cause is “Idle”, then idle state UEs may initiate PMM connection establishment. If the counting cause is “Idle+URA”, then idle state and URA_PCH UEs may respond the counting indicator.

The following shows the principle to be used:

For counting when MBMS session starts:

· Upon receiving a session start indication from CN, UTRAN initiates the session start sequence to allocate radio resources to UEs for receiving the MBMS content. As part of this sequence, UTRAN may apply the counting procedure;
· UTRAN sets the counting indicator with the cause “IDLE+URA” in the MBMS notification and sends the MBMS ACCESS INFORMATION including service ID, and access probability on MCCH;
· Once Idle state UE detects that the counting procedure is on-going for the specific service it want to receive and counting cause includes “Idle”, it will attempt to set up an RRC connection based on the probability factor included in the MCCH.
· Once URA_PCH UE detects that the counting procedure is on-going for the specific service it want to receive and counting cause includes “URA”, it will attempt to perform CELL UPDATE based on the probability factor included in the MCCH. 
During a PTM MBMS session, UTRAN may perform re-counting to verify if PTM is still the optimal transfer mode. The purpose of re-counting procedure is to count the number of idle mode UEs and URA_PCH UEs that have joined a specific service.
For Re-counting when MBMS session is on-going:

· UTRAN sets the counting indicator with cause “IDLE+URA” and sends the MBMS ACCESS INFORMATION including service ID, and access probability on MCCH;
· Upon DRX wakeup, idle mode UE evaluates the counting indicator and counting cause. If set, read MCCH at the pre-defined time(s). Upon receiving the MBMS ACCESS INFORMATION including access probability, UE in idle mode for which the probability check passes, initiates RRC connection establishment. 
· Once URA_PCH UE detects that the recounting procedure is on-going for the specific service it want to receive and counting cause includes “URA”, it will attempt to perform CELL UPDATE based on the probability factor included in the MCCH. 
Conclusion
In this document, we discuss problematic situation with MBMS counting and recounting procedure. The problem lies in the following point:

· Additional paging procedure for URA_PCH UEs moving to CELL_PCH;
We proposed to adopt the following scheme to solve above problems and to make exact counting:

Counting in MBMS notification shall refer not only to idle mode UEs, but also to URA_PCH UEs. It can be implemented by counting with a cause field. For example,

	  Counting cause
	Responding UEs

	00
	Not counting

	01
	Idle

	10
	URA

	11
	Idle+URA


Proposal

It is kindly requested for RAN2 to capture the proposed text change below.

5.2.5
MBMS Counting

MBMS Counting is used to determine the optimum transmission mechanism for a given service.

1. The need for counting is indicated in the notification, and achieved by requesting UEs, belonging to the same MBMS service group, to establish an RRC connection. 

2. The exact number of UEs that need to be brought to RRC connected mode is an RRM issue.

3. Since it is desirable in a specific cell, to avoid bringing a large number of UEs for counting purposes to RRC connected mode at the same time (RACH load, etc), RRM may control the load due to the RRC connection establishment requests, by setting an access "probability factor".

4. Following counting, the number of subscribers that need to be maintained in RRC connected mode or for which the RNC releases their connection, is also an RRM issue. 

5. For a given MBMS service, the counting indication in the notification may have a cause field in which different causes indicate to different state UEs, on per-cell basis. 
6. The RNC may use notification to indicate counting during an ongoing MBMS session (term used is re-counting). 

7. The RNC receives via Iu from CN information (MBMS service ID) about UEs who are in RRC Connected mode, and have joined the MBMS service. This information may be used for counting purposes.
8.1.1
Session start

Upon receiving a session start indication from CN, UTRAN initiates the session start sequence to allocate radio resources to UEs for receiving the MBMS content. As part of this sequence, UTRAN may apply the counting procedure (counting the number of idle mode UEs) to decide whether to use the p-t-m or p-t-p transfer mode.

The Figure 1 shows an example of a possible session start sequence.
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Figure 1: Session start
In general, the session start sequence involves the following steps:

· In case UTRAN applies counting to determine the most optimal transfer mode, the following steps are performed:

· UTRAN sets the correct MBMS Notification Indicator (NI) and sends the MBMS ACCESS INFORMATIONincluding service ID, and access probability on MCCH. 

· Upon DRX wakeup, UEs in idle mode as well as UEs in CELL_PCH, URA_PCH and CELL _FACH not receiving an MBMS service provided in p-t-m transfer mode evaluate the MBMS NI and if set, read MCCH at the pre- defined time(s). Upon receiving the MBMS ACCESS INFORMATIONincluding access probability, UEs in idle mode for which the probability check passes, initiate RRC connection establishment to move PMM CONNECTED. . UEs in URA_PCH may perform CELL UPDATE based on the access probability included in MCCH. Other RRC Connected mode UEs ignore the MBMS ACCESS INFORMATION. 
· In case a pre- defined threshold is reached, UTRAN applies the p-t-m RB establishment procedure specified below. Otherwise, UTRAN may repeat the MBMS ACCESS INFORMATIONa number of times, using different probability values. If the threshold is not reached, UTRAN applies the p-t-p RB establishment procedure
8.1.3
Recounting

During a p-t-m MBMS session, UTRAN may perform re- counting to verify if p-t-m is still the optimal transfer mode. The purpose of the re- counting procedure is to count the number of idle mode UEs and URA_PCH UEs that have joined a specific service. As a result of this procedure, UTRAN may decide to change the transfer mode from p-t-m to p-t-p. This change of transfer mode is outside the scope of this sequence (to be covered by a seperate sequence).

The Figure 2 shows an example of a possible recounting sequence.
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Figure 2: Recounting with continuation of p-t-m
In case UTRAN applies re- counting to determine the most optimal transfer mode, the following steps are performed:

· UTRAN sets the correct MBMS NI and sends the MBMS ACCESS INFORMATIONincluding service ID, and access probability on MCCH

· Upon DRX wakeup, UEs in idle mode as well as NI- detecting connected mode UEs evaluate the MBMS NI and if set, read MCCH at the pre- defined time(s). Upon receiving the MBMS ACCESS INFORMATION including access probability, UEs in idle mode for which the probability check passes, initiate RRC connection establishment. Connected mode UEs ignore the MBMS ACCESS INFORMATION.
· Once URA_PCH UE detects that the recounting procedure is on-going for the specific service it wants to receive and counting cause includes “URA”, it may attempt to perform CELL UPDATE 
· UTRAN counts the UEs interested in the MBMS service using UE linking from CN

· In case a pre- defined threshold is reached, UTRAN continues using the p-t-m transfer mode. Otherwise, UTRAN may repeat the MBMS ACCESS INFORMATION a number of times, using different probability values. If the threshold is not reached, UTRAN switches transfer mode from p-t-m to p-t-p

In case UTRAN continues using the p-t-m transfer mode, it may return UEs that responded to counting back to idle mode by releasing the RRC connection.
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