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1. Introduction

This paper presents the signalling flows for handling IDLE mode UEs. 

The signalling flows are addressing the following cases: 

· Counting UEs in idle mode

· Establishing P-T-M channel to idle mode UEs.

· Establishing P-T-P channel to idle mode UEs.

2. Discussion

2.1. Signalling flows for Counting Idle Mode UEs

Figure 1 illustrates the signalling flow for counting the number of the idle mode UEs in the cell prior to performing  the P-T-P/P-T-M channel selection. It is assumed that the MBMS Notification solution used in idle and connected mode UEs is the same yet the behaviour of UEs after its reception is different (RRC handling principles are discussed in R2-022930). 
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Figure 1: Counting UE in IDLE

As part of the notification sent by UTRAN prior to a service/session transmission, if UTRAN wishes to count users (to perform the channel type selection), then it sends to UEs as part of the notification an indication for "counting".  The MBMS notification with parameter “counting” is sent continuously until the channel selection is done.  

The joined UE wakens up to listen the PICH channel based on its IMSI and retrieves the notification from the currently unused bits in PICH frame. UE does not listen to PICH continuously but rather wakes up to listen only to n consecutive PICH frames, depending on the defined structure of unused bits. The exact bit structure is FFS. In the case, that joined UE does not find any notification in PICH frame(s) corresponding to any of its joined services, it uses DRX to go back to “sleep” until the next time that it has to wake up based on its IMSI.

After the UE in idle mode receives the notification it sends the RRC: MBMS Group Membership Report message on CCCH mapped to RACH.  The sending moment is calculated from IMSI number of the subscriber so that RACH load is distributed over time. The exact calculation method is FFS. 

After the number of received MBMS Group Membership Report messages has reached the P-T-M channel selection threshold parameter, or the UTRAN internal timer expires, the UTRAN shall select usage of P-T-M or P-T-P channels and sent notification with parameter “counting stopped” to the given cell. It is FFS whether the notification with parameter “counting stopped” can be the same as the notification with parameter “PTM” or “PTP” as presented in sub-sections 2.2 and 2.3. 

The counting procedure can be bypassed in the case that number of the joined UEs in CELL_DCH, CELL_FACH and CELL_PCH is already over P-T-M channel selection threshold parameter in the given cell, i.e. P-T-M is used regardless of UEs the idle mode or in URA_PCH state. 

2.2. Signalling flows to establish P-T-M channel for Idle mode UEs
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Figure 2: To establish P-T-M channel 

Figure 2 presents the required signalling flow, when the P-T-M channel is selected by the UTRAN for a given cell. UTRAN shall sent notification with parameter “PTM” continuously  in the cell until the MBMS data transmission is ended so that UEs in Idle mode (or in URA_PCH state), coming to the cell during ongoing MBSM service on P-T-M channel, can obtain the information from MBMS data transmission. The joined UE wakens up to listen the PICH channel based on its IMSI to retrieve the notification as presented in previous sub-section.

After the UE in idle mode receives the notification message with P-T-M channel indication, it tunes itself to the correct physical channel based on RB information received from SIB. 
Signalling flow is applicable for UEs in IDLE mode and for RRC connected in the case that counting procedure presented in previous sub-section is bypassed. 

2.3. Signalling flows to establish P-T-P channel for Idle mode UEs
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Figure 3: To establish P-T-P channel

Figure 3 presents the required signalling, when the P-T-P channel is selected by the UTRAN for the given cell. After the UE in idle mode receives the notification with P-T-P channel indication it starts the RRC Connection Establishment procedure following Rel’99 specification. The notification is sent continuously in the cell until the MBMS data transmission is ended so that UEs in Idle mode (or in URA_PCH state), coming to the cell during ongoing MBSM service on P-T-P channel, can obtain the information from MBMS data transmission.
3. Proposal 

It is proposed that the following signalling flows are discussed in RAN2 and the result should be captured in TS25.346.
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