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1. Introduction

According to TS 25.331, it is not clear how UE act after RRC connection procedure with ‘MBMS reception’ cause ends unsuccessfully. We think that there is need for specifying UE action in that situation.

2. Discussion

In 25.331, MBMS RRC connection procedure unsuccessfully ends when timer T318 is expired, when cell reselection occurs, or when RRC CONNECTION REJECT message is received.
At present, if cell reselection occurs, the UE shall apply the MCCH acquisition procedure according to 8.7.2.2. However, in the case that T318 is expired or RRC CONNECTION REJECT message is received, there is no description of proper UE action in 25.331.

Meanwhile, in TS 25.346 Stage-2, it is stated that:

The UE will keep receiving the MBMS ACCESS INFORMATION at every access info period until UE becomes RRC connected or counting is no longer required. Whenever it receives new MBMS ACCESS INFORMATION the UE will update its probability factor with the new value.
Since UE sends RRC CONNECTION REQUEST message in response to ACCESS INFORMATION, if the RRC connection procedure ends unsuccessfully, the UE will receive again MCCH to check whether counting is required or not according to Stage-2. TS 25.331 covers a UE action after a cell re-selection. But, the other missing cases, e.g.. timer expiry, are not covered. 

In addition, reception of the RRC CONNECTION REJECT message has a point that needs to be considered. UTRAN may send the RRC CONNECTION REJECT message to a UE because the number of counted UEs is enough for point-to-multipoint transmission. Thus, the UE may not need to try to send the RRC CONNECTION REQUEST message again. However, the UE that received the RRC CONNECTION REJECT message also need to initiate the MBMS notification procedure to receive the concerned MBMS service probably provided on a point-to-multipoint RB. 
3. Conclusion

To be in line with Stage-2, it should be described in 25.331 that if RRC connection procedure ends unsuccessfully e.g. due to either expiry of T318 or reception of RRC CONNECTION REJECT, UE will initiate the MBMS Notification procedure to check whether to initiate the MBMS Counting procedure. It is because the UE should keep receiving the MBMS ACCESS INFORMATION until UE becomes RRC connected or counting is no longer required or receive a MBMS service that the UE has joined. Thus, it is suggested that the proposed CR below be taken into account.
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8.7.3
MBMS Notification
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Figure 8.7.3-1: MBMS notification including notification on MICH
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Figure 8.7.3-2: MBMS notification, dedicated

8.7.3.1
General

The MBMS notification procedure is used by the UE to respond to a notification provided by UTRAN, indicating a change applicable for one or more MBMS services the UE has joined. The procedure applies to all UEs supporting MBMS, irrespective of their state (idle and connected mode: URA_PCH, CELL_PCH, CELL_FACH and CELL_DCH). The actual notification mechanism to be used depends on the UE state.

8.7.3.2
Initiation

UTRAN initiates the notification procedure to inform UEs about a change applicable for one or more MBMS service available in a cell. Some types of MBMS services changes eg. the establishment of a p-t-m radio bearer involve a modification of MCCH messages other that the MBMS MODIFIED SERVICES INFORMATION message.
If the RRC connection procedure with the variable ESTABLISHMENT_CAUSE set to “MBMS reception” ends unsuccessfully, a UE shall apply the MBMS notification procedure.
NOTE 1:
On MCCH, the MBMS MODIFIED SERVICES INFORMATION as well as the MBMS UNMODIFIED SERVICES INFORMATION messages is signalled even if no services are contained in the message.

NOTE 2:
A service remains in the MBMS MODIFIED SERVICES INFORMATION message until it enters a ‘steady state’, upon which it moves to the MBMS UNMODIFIED SERVICES INFORMATION message. In case counting is used, the service remains in the MBMS MODIFIED SERVICES INFORMATION message through the moment UTRAN has decided the transfer mode.

8.7.3.3
Receiving the MBMS Notification information

This case applies when UTRAN provides a notification indication on the MICH for the corresponding MBMS service.

8.7.3.3.1 Reception in case of notification on the MICH

A UE in idle mode, URA_PCH, CELL_PCH and CELL_FACH state that is not receiving an MBMS service provided via a p-t-m radio bearer shall monitor the MBMS notification Indicator Channel (MICH) as specified in [4]. If the UE detects a notification for one or more of the MBMS services included in variable MBMS_ACTIVATED_SERVICES, the UE shall:

1> Acquire the MBMS MODIFIED SERVICES INFORMATION message with delaying the reading of MCCH until the next modification period and with stopping at the end of the modification period, in accordance with 8.7.1.3.
1> Handle the MBMS MODIFIED SERVICES INFORMATION message as specified in 8.7.3.4.

8.7.3.3.2 Reception when receiving an MBMS service provided p-t-m

A UE in idle mode, URA_PCH, CELL_PCH and CELL_FACH state that is receiving an MBMS service that is provided via a p-t-m radio bearer shall:

1> Acquire the MBMS MODIFIED SERVICES INFORMATION message from MCCH at the start of every modification period, in accordance with 8.7.1.3.
1> Handle the MBMS MODIFIED SERVICES INFORMATION message as specified in 8.7.3.4.

8.7.3.3.3 Reception via DCCH

Notification via DCCH is used to notify the UE about the start of a session for which a PL applies, to notify the UE about the establishment of a p-t-m radio bearer for a service for which a PL does not apply and to request a UE in PMM_idle state to establish a PMM connection to enable reception of a service provided via a p-t-p radio bearer.

Upon receiving the MBMS MODIFIED SERVICES INFORMATION message via DCCH, a UE in CELL_DCH shall:

1> Handle the MBMS MODIFIED SERVICES INFORMATION message as specified in 8.7.3.4.

8.7.3.4
UE action upon receiving MBMS MODIFIED SERVICES INFORMATION message

Upon receiving the MBMS MODIFIED SERVICES INFORMATION message, the UE shall:

1> act as follows for each of the services included in this messages provided that the service is included in variable MBMS_ACTIVATED_SERVICES and upper layers indicate that the session has not yet been received correctly (referred to as ‘applicable services’):

1> Act upon all received information elements as specified in subclause 8.6, unless specified otherwise in the following

1> If more than one preferred frequency applies for the applicable services:

2> delay acting upon the "MBMS Preferred frequency information" until after completing the MCCH acquisition

2> Act upon the "MBMS Preferred frequency information" as specified in 8.6.9.2 for the service(s) that upper layers indicate to have highest priority

1> Perform the service prioritisation procedure as specified in 8.5.26;

1> If applicable, use a single MBMS MODIFICATION REQUEST to request termination of lower priority MBMS services and to request a move to the preferred frequency as specified in 8.5.26 and 8.6.9.2 respectively;

1>
The procedure ends.

8.7.3.5
UE fails to receive MBMS Notification information

If the UE fails to receive the MBMS MODIFIED SERVICES INFORMATION message within the current modification period,  the UE shall:

1>
Acquire the MBMS MODIFIED SERVICES INFORMATION and the MBMS UNMODIFIED SERVICES INFORMATION messages without delaying reading of MCCH until the next modification period and with stopping at the end of the modification period, in accordance with 8.7.1.3

8.7.4 MBMS counting
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Figure 8.7.4-1: MBMS counting, normal

8.7.4.1
General

The MBMS counting procedure is used by the UE to inform UTRAN about its interest to receive an MBMS transmission. The procedure applies to UEs supporting MBMS that are in idle mode or in connected mode, URA_PCH state.

8.7.4.2
Initiation

The UE initiates the MBMS counting procedure for an MBMS transmission upon receiving an MBMS MODIFIED SERVICES or MBMS UNMODIFIED SERVICES message including IE “MBMS required UE action” with the value set to ‘Acquire counting info’.
8.7.4.3
Reception of the MBMS ACCESS INFORMATION

The UE shall acquire the MBMS ACCESS INFORMATION message without delaying reading of MCCH until the next modification period in accordance with 8.7.1.3. The UE shall stop acquiring the MBMS ACCESS INFORMATION message at the end of the modification period, unless the message triggering the MBMS counting procedure included the IE “Continue MCCH reading” with a value set to TRUE.

The UE behaviour upon receiving an MBMS ACCESS INFORMATION message that is contained in more than one TTI is not specified.

Upon receiving the MBMS ACCESS INFORMATION message including an MBMS service it has joined, the UE shall:

1>
If the UE is in idle mode:

2>
Draw a random number, "rand", uniformly distributed in the range: 0 ≤ rand < 1

2>
If ‘rand’ is lower than the value indicated by IE ‘Access probability factor-Idle’:

3>
Indicate to upper layers that action is required to receive the concerned MBMS service;

3>
The procedure ends;

2>
Otherwise:

3>
Continue acquiring further MBMS ACCESS INFORMATION messages without delaying reading of MCCH until the next modification period and with stopping at the end of the modification period, in accordance with subclause 8.7.1.3;

1>
If the UE is in URA_PCH state:

2>
Draw a random number, "rand", uniformly distributed in the range: 0 ≤ rand < 1

2>
If ‘rand’ is lower than the value indicated by IE ‘Access probability factor-URA_PCH’:

3>
Initiate the cell update procedure with ‘Cell update cause’ set to “MBMS reception”, in accordance with subclause 8.3.1;

3>
The procedure ends;

2>
Otherwise:

3>
Continue acquiring further MBMS ACCESS INFORMATION messages in the same manner as specified in the previous;

8.7.4.4
Termination of the MBMS counting procedure

If the UE detects that the MBMS ACCESS INFORMATION message is not provided at the first TTI of an access info period; OR

If the UE receives an MBMS ACCESS INFORMATION message not including an MBMS service the UE has joined modification period, the UE shall:

1> terminate the MBMS counting procedure
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