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1. Introduction

Priority handling issue has been discussed since RAN2 46-bis [1] 

 REF _Ref112036399 \r \h 
[2]. It has been agreed the principle that NAS will handle the ‘release’ of the non-MBMS services, while AS will handle the ‘release’ of MBMS services. It is not very clear about the procedures after ‘release’ of non-prioritized MBMS service. This document discusses the mechanism of handling a released MBMS service.
2. Discussion

The release of non-prioritized MBMS
The current understanding is that AS releases all the resources of a non-prioritized MBMS service and the recovery of a released MBMS service is initiated by NAS.
· Should the UE respond the messages on MCCH for a released MBMS service? 
There is no need for AS to respond the signaling because the activation of a released MBMS service is up to NAS. Furthermore the responding may affect the ongoing MBMS service and RNC’s policy, e.g. the accuracy of counting which may lead improper channel type switching. Another example is FLC. The released service may have a different PL, so if UE responds the message, UE may fail to receive the ongoing MBMS service.
· Should the UE monitor MCCH for the released MBMS service?
This mainly depends on the UE implementation to some extent. Generally monitoring the messages of released MBMS is preferred unless for the battery reasons. As specified in 25.304, AS has the responsibility of “Notify NAS of service availability” for a MBMS service. For example, after reconfiguration, the UE may have the capability again to receive the released MBMS service, so AS should report this to NAS in time. Otherwise the recovery of a released MBMS service may not be possible unless the higher priority service finishes.
· How to ignore the signaling for a released MBMS service at AS? 

It seems this question is just the internal implementation. However this may affect the air interface if not handled properly, may initiate unnecessary responding, such as counting. The problem is that for most of procedures the UE’s action is based on the variable MBMS_ACTIVATED_services. The current logic is that if a service is included in this variable, the UE should follow the signaling concerning this service. And if not, the UE does not need to take actions. Therefore the key point is how to maintain MBMS_ACTIVATED_services. 
Method 1
Let MBMS_ACTIVATED_services only contain the services, which the UE has capability to receive.

Advantages: 

· UE does not need to make additional judgement of the service state, compared to Method 2.



Drawbacks:

· Protocol corrections may involve both 25.304 and 25.331

· The original intention and the definition of this variable are changed. The variable name needs to be changed too.
Method 2
Add a description in MBMS_ACTIVATED_services to indicate the UE has capability to receive the MBMS service (whether the MBMS service has been released).

Advantages: 

· Keep the original intention and understanding of this variable.



Drawbacks:

· UE needs to make additional judgement on the service state.

Actually, there is not very much difference between the two methods. Generally, Method 2 is preferred because this method is effective and clearer. 

3. Conclusion
This document analyzed the handling the released MBMS service at AS issues. And two methods with regarding to the maintenance of the variable MBMS_ACTIVATED_services were proposed. The attached CR is based on method 2.
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3.1
Definitions

For the purposes of the present document, the terms and definitions given in [1] apply, together as:

MBMS activated services: the MBMS multicast services the UE has joined as well as the broadcast services the UE is interested in.

MCCH acquisition: the procedure for acquiring all MCCH information relevant for the UE ie. includes reception of the RB information for the UE’s MBMS activated services.

MBMS controlling cell: the cell from which the UE receives MCCH.

MBMS notification: a notification provided by UTRAN indicating a change in the provision of one or more MBMS services.

MBMS transmission: a possibly repeated session of an MBMS service. An MBMS transmission is uniquely identified by the combination of the MBMS service identity and the MBMS session identity.

Active MBMS service(s): an activated MBMS service that has not been released by AS, otherwise called Inactive MBMS service. An active MBMS service is indicated as “Active” in the variable MBMS_ACTIVATED_SERVICES.
<Cut until the next modification>
8.5.26
Service prioritisation

The UE may perform the Service prioritisation procedure whenever it detects that it becomes incapable of receiving all services it is interested in as well as whenever there are changes concerning the subset of services that it has selected to receive. This may occur upon state transitions, service start,  service stop, service reconfiguration eg. transfer mode change and preferred frequency layer changes.

If the UE detects that it is incapable of receiving all services, the UE may:

1>
request upper layers to prioritise the services and to initiate release of non- prioritised services that may cause interruption in the reception of the prioritised services;

1>
if reception of the highest priority MBMS service is inhibited by one or more MBMS service(s) provided via a p-t-p radio bearer:

2>
request UTRAN to terminate these MBMS service(s) using the MBMS MODIFICATION REQUEST message as specified in subclause 8.7.6.
If there is MBMS service released during service prioritisation, the UE shall:
1> set the Service state of the released MBMS services to be “Inactive”.
NOTE 1:
The termination of MBMS services is performed by RRC procedures, while clearing of non- MBMS services is performed by upper layers.

NOTE 2:
When the upper layer indicates the reception of a previously released MBMS service, the Service state of the service shall be set to “Active”.
<Cut until the next modification>
8.5.27
MBMS frequency selection

The UE shall perform the MBMS frequency layer selection procedure upon receiving the IE "MBMS Preferred frequency information" or when specified explicitly e.g. as in subclause 8.6.9.2.

The UE shall:

1>
consider MBMS services, for which a preferred frequency layer is specified, to be available only on the concerned frequency;

1>
consider MBMS services, for which no preferred frequency layer is specified, to be available on all frequencies;

1>
consider that UTRAN will provide any non- MBMS services on all frequencies unless specified otherwise, i.e. as specified in subclause 8.6.9.2;

1>
if based on the above, the UE detects that it is incapable of receiving all services:

2>
perform the Service prioritisation procedure as specified in subclause 8.5.26.

2>
after having completed the release of non- prioritised services inhibiting reception of the prioritised service(s), if applicable, select the frequency corresponding with the service(s) prioritised by upper layers.

1>
otherwise:

2>
if only one preferred frequency layer applies for the Active MBMS services included in variable MBMS_ACTIVATED_SERVICES:

3>
select that preferred frequency.

2>
otherwise:

3>
select the currently used frequency.

1>
if the selected frequency is different from the currently used frequency:

2>
if the UE is in CELL_DCH:

3>
request UTRAN to be moved to the preferred frequency by means of the MBMS MODIFICATION REQUEST message as specified in subclause 8.7.6;

3>
upon receiving a request to move to the requested preferred frequency, store the frequency information of the frequency on which the UE was operating prior to cell-reselection to the preferred frequency in the variable MBMS_PREV_FREQUENCY_INFORMATION.

2>
otherwise:

3>
apply the cell-reselection procedure as described in [4], using the received "MBMS Preferred frequency information",

3>
if the UE re-selects to a cell on the indicated preferred frequency:

4>
if the UE is in CELL_FACH, CELL_PCH or URA_PCH:

5>
act according to subclause 8.3.1.2.

4>
store the frequency information of the frequency on which the UE was operating prior to cell-reselection to the preferred frequency in the variable MBMS_PREV_FREQUENCY_INFORMATION.

4>
apply the MCCH acquisition procedure, as specified in subclause 8.7.2.

<Cut until the next modification>
8.6.9
MBMS specific information elements

The UE shall perform the generic actions defined in this subclause only for the information elements corresponding with active MBMS services that are included in variable MBMS_ACTIVATED_SERVICES.

<Cut until the next modification>
8.7.2
MCCH acquisition
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Figure 8.7.2-1: MCCH acquisition, normal

8.7.2.1
General

The UE applies the MCCH acquisition procedure to determine the MBMS services available in the cell and to initiate reception of the services that the UE has joined. The procedure applies to all UEs supporting MBMS, irrespective of their state (idle, URA_PCH, CELL_PCH, CELL_FACH and CELL_DCH). The reception of the messages concerning an Inactive MBMS service depends on the UE implementation.
<Cut until the next modification>
8.7.2.4
Reception of the MBMS MODIFIED SERVICES INFORMATION and the MBMS UNMODIFIED SERVICES INFORMATION by the UE

Upon completing the reception of the MBMS MODIFIED SERVICES INFORMATION and the MBMS UNMODIFIED SERVICES INFORMATION messages, the UE shall

1>
act as follows for each of the services included in these messages provided that the service is included in variable MBMS_ACTIVATED_SERVICES with the Service state set to “Active” 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 subclause 8.6.9.4 for the service(s) that upper layers indicate to have highest priority.

1>
perform the service prioritisation procedure as specified in subclause 8.5.26;

1>
if the UE receives an MBMS service using a p-t-m radio bearer and the received messages do not contain an IE "MBMS required UE action" set to "Acquire PTM RB info" or set to "Acquire counting info– PTM RBs unmodified" for that service then the UE shall:

2>
stop receiving the concerned MBMS service and clear all service specific information applicable for the concerned service.

<Cut until the next modification>
8.7.3
MBMS Notification
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Figure 8.7.3-1: MBMS notification on MCCH
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Figure 8.7.3-2: MBMS notification on DCCH

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 services available in a cell. Some types of MBMS service changes e.g. the establishment of a p-t-m radio bearer, involve a modification of MCCH messages other than the MBMS MODIFIED SERVICES INFORMATION message.

NOTE 1:
On MCCH, the MBMS MODIFIED SERVICES INFORMATION as well as the MBMS UNMODIFIED SERVICES INFORMATION messages are 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

8.7.3.3.1
Reception via MCCH

The UE may:

1>
if in idle mode, URA_PCH, CELL_PCH or CELL_FACH state; and

1>
if not receiving an MBMS service provided via a p-t-m radio bearer:

2>
monitor the MBMS notification Indicator Channel (MICH).

2>
if a notification on the MICH for one or more of the Active MBMS services included in the variable MBMS_ACTIVATED_SERVICES is detected:

3>
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 subclause 8.7.1.3;

3>
handle the MBMS MODIFIED SERVICES INFORMATION message as specified in subclause 8.7.3.4.

The UE shall:

1>
if in idle mode, URA_PCH, CELL_PCH or CELL_FACH state:

2>
if receiving an MBMS service that is provided via a p-t-m radio bearer; or
2>
if not receiving an MBMS service that is provided via a p-t-m radio bearer and not monitoring MICH:

3>
acquire the MBMS MODIFIED SERVICES INFORMATION message from MCCH at the start of every modification period, in accordance with subclause 8.7.1.3;

3>
handle the MBMS MODIFIED SERVICES INFORMATION message as specified in subclause 8.7.3.4.

<Cut until the next modification>
8.7.3.4
UE action upon receiving MBMS MODIFIED SERVICES INFORMATION message

Upon receiving the MBMS MODIFIED SERVICES INFORMATION message, the UE shall act as follows for each of the services included in this messages provided that the service is included in variable MBMS_ACTIVATED_SERVICES with the Service state set to “Active” and upper layers indicate that the session has not yet been received correctly (referred to as 'applicable services'):

1>
if the IE "MBMS all unmodified p-t-m services" is included in the MBMS MODIFIED SERVICES INFORMATION messages:

2>
for all services listed in the message UNMODIFIED SERVICES INFORMATION, provided that the service is included in variable MBMS_ACTIVATED_SERVICES, upper layers indicate that the session has not yet been received correctly (referred to as 'applicable services') and the IE "MBMS required UE action" in the message MBMS Unmodified services Information is set to "Acquire PTM RB info":
3>
continue acquiring the MBMS Unmodified services Information, MBMS COMMON P-T-M RB INFORMATION, MBMS CURRENT CELL P-T-M RB INFORMATION, and the MBMS NEIGHBOURING CELL P-T-M RB INFORMATION messages without delaying reading of MCCH until the next modification period and without stopping at the end of the modification period, in accordance with subclause 8.7.1.3;

3>
act upon the MBMS Unmodified services Information MBMS COMMON P-T-M RB INFORMATION, MBMS CURRENT CELL P-T-M RB INFORMATION and the MBMS NEIGHBOURING CELL P-T-M RB INFORMATION message, if received, in accordance with subclause 8.7.5.

2>
if the UE receives an MBMS service using a p-t-m radio bearer and the messages MBMS Unmodified services Information and MBMS MODIFIED SERVICES INFORMATION do not contain an IE "MBMS required action" set to "Acquire PTM RB info" for that service then the UE shall:

3>
stop receiving the concerned MBMS service and clear all service specific information applicable for the concerned service.

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

1>
if one or more preferred frequency applies for the applicable services:

2>
if the UE is in CELL_FACH state:
3>
acquire the MBMS GENERAL INFORMATION message;

3>
act as specified in subclause 8.6.9.2 upon the IE "MBMS PL Service Restriction information" for the corresponding preferred frequency, as received in the MBMS GENERAL INFORMATION message.
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 subclause 8.5.26;

1>
if applicable, use a single MBMS MODIFICATION REQUEST to request release of radio bearers corresponding with lower priority MBMS services provided p-t-p and/or to request a move to the preferred frequency as specified in subclause 8.5.26 and subclause 8.6.9.2 respectively;

1>
the procedure ends.

<Cut until the next modification>
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. In connected mode the procedure applies to the URA_PCH, Cell_PCH and/ or Cell_FACH states dependent upon the value of the IE "Connected mode counting scope".

8.7.4.2
Initiation

The UE initiates the MBMS counting procedure for an MBMS transmission upon receiving an MBMS MODIFIED SERVICES message including IE "MBMS required UE action" with the value set to 'Acquire counting info' or set to "Acquire counting info– PTM RBs unmodified".

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 subclause 8.7.1.3. If the procedure the UE would apply to respond to counting (Idle mode: RRC connection establishment,  connected mode: Cell update) is ongoing, the UE may defer acquiring the MBMS ACCESS INFORMATION message until this procedure has completed.

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 one or more Active MBMS service(s) it has joined, the UE shall for each joined service:

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 the IE 'Access probability factor-Idle' for the concerned service:

3>
indicate to upper layers that establishment of an RRC connection is required to receive the concerned MBMS service, with the establishment cause set to 'MBMS reception';

3>
if the above condition applies for more than one service, initiate a single indication to upper layers;

3>
if the RRC connection establishment succeeds, the procedure ends.

2>
otherwise:

3>
if the message triggering the MBMS counting procedure included the IE "Continue MCCH reading" with a value set to TRUE:

4>
continue acquiring further MBMS ACCESS INFORMATION messages without delaying reading of MCCH until the next modification period and without stopping at the end of the modification period, in accordance with subclause 8.7.1.3.

3>
otherwise:

4>
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, Cell_PCH or Cell_FACH state and the IE "Connected mode counting scope" indicates that counting is applicable for this UE 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 the IE 'Access probability factor-connected' for the concerned service:

3>
if a cell update has not been successfully transmitted for this service in the current modification period:
4>
initiate the cell update procedure with 'Cell update cause' set to "MBMS reception", in accordance with subclause 8.3.1;

4>
if the above condition applies for more than one service, initiate a single cell update;

4>
if the cell update procedure succeeds, 

5>
the procedure ends.

2>
otherwise:

3>
if the message triggering the MBMS counting procedure included the IE "Continue MCCH reading" with a value set to TRUE:

4>
continue acquiring further MBMS ACCESS INFORMATION messages without delaying reading of MCCH until the next modification period and without stopping at the end of the modification period, in accordance with subclause 8.7.1.3.

3>
otherwise:

4>
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>
otherwise:

2>
the procedure ends;

Upon receiving the MBMS ACCESS INFORMATION message not including an MBMS service(s) the UE has joined:

1>
the procedure ends;

8.7.4.4
Termination of the MBMS counting procedure

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

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

1>
terminate the MBMS counting procedure.

<Cut until the next modification>
8.7.7
MBMS service scheduling
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Figure 8.7.7-1: MBMS service scheduling, normal

8.7.7.1
General

The MBMS service scheduling procedure is used by the UE that is receiving one or more MBMS services that the UE has joined to acquire the MBMS scheduling information for the MBMS services. The procedure applies to all UEs that are receiving an MBMS service provided via a p-t-m radio bearer, irrespective of their state (idle and connected mode: URA_PCH, CELL_PCH, CELL_FACH and CELL_DCH).

8.7.7.2
Initiation
The UE may initiate the MBMS service scheduling procedure for any scheduling period of the concerned MBMS service while receiving an SCCPCH carrying an MBMS service.

8.7.7.3
Reception of the MBMS scheduling information
Upon receiving the MBMS SCHEDULING INFORMATION message, the UE should:

1>
act as follows for each of the services included in these messages provided that the service is included in variable MBMS_ACTIVATED_SERVICES with the Service state set to “Active”;
1>
act upon all received information elements as specified in subclause 8.6, unless specified otherwise in the following.

The procedure ends.
<Cut until the next modification>
13.4.11c
MBMS_ACTIVATED_services

This variable stores the MBMS multicast services the UE has joined as well as the MBMS broadcast services the UE is interested to receive. Whenever the list of joined multicast services and/ or interested broadcast services changes, upper layers provide an indication upon which the UE shall update the variable accordingly. When a MBMS service is released during service prioritisation, the service state is set to “Inactive”. The default value of “Service state” of a newly joined service is “Active”.
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	Activated service list
	OP
	1 to <maxMBMS-Services>
	
	

	>Service ID
	MP
	
	
	

	>Service type
	
	Enumerated (Multicast, Broadcast)
	
	

	>Service state
	 MD
	Enumerated (Active, Inactive)
	
	The default value is ‘Active’
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