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1
Introduction

Proposed text for the introduction of paging co-ordination into the MBMS Stage 2.

6.
MBMS Procedures in GERAN

Note: 
This section should contain procedures and message flows for MBMS in GERAN.

6.1
Resource management procedures

6.1.1
Session start

6.1.1.1
General

Upon receiving an MBMS SESSION START REQUEST message from the SGSN, if the network controls cells in the MBMS service area the network creates an MBMS Service Context, and acknowledges the SGSN using an MBMS SESSION START RESPONSE message. The network initiates the MBMS channel establishment in each cell belonging to the MBMS service area. The channel establishment procedure consists of the notification of all MBMS users in the cell of the MBMS service which is starting a data transmission, followed by an optional counting procedure and a channel assignment message.  The type of channel assigned may depend on the number of users in the cell who respond to the notification in the counting procedure.  The notification and channel assignment information may be transmitted in a single message in the case of an MBMS broadcast service or an MBMS multicast service where counting is not required.

Note:
The contents of the MBMS SESSION START REQUEST message is FFS.

6.1.1.2
Notification of session start

If the network controls cells in the MBMS service area of a starting MBMS service, the network initiates the MBMS notification procedure on each of these cells. In these cells, the network includes an indication on all paging groups that the MBMS Notification Channel is active. All MBMS mobiles receiving this indication on their paging group start to monitor the MBMS Notification Channel. The MBMS Notification Channel is the same as the packet paging channel allocated in each cell; if the PCCCH is present in the cell, the MBMS Notification Channel is the Packet Paging Channel (PPCH), if the PCCCH is not present in the cell, the MBMS Notification Channel is the Paging Channel (PCH). 

The network transmits an MBMS Notification message on the allocated MBMS Notification Channel to the MBMS users.  The MBMS Notification message indicates to the mobiles whether the Initial Counting procedure should be used.  If the MBMS Notification Channel is the Packet Paging Channel (PPCH), the MBMS Notification message is the PACKET PAGING REQUEST message, if the MBMS Notification Channel is the Paging Channel (PCH), the MBMS Notification message is the PAGING REQUEST message.

The MBMS Notification message may include the uplink resource description for a PRACH dedicated to MBMS (MPRACH) and used only for the Initial Counting procedure. If a PRACH is allocated in the cell, and no MPRACH Control Parameters are included in the Notification message, the PRACH Control Parameters shall be used for the MPRACH. If the network wishes to allocate an MPRACH and no PRACH is allocated in the cell, the MBMS Notification message shall include the MPRACH Control Parameters. If present, MPRACH Control Parameters take precedence over PRACH Control Parameters.
The MPRACH Control Parameters shall be the same in all the MBMS Notification messages for a given MBMS session.

The MBMS Notification message may also include channel assignment information for the MBMS Session.
If a mobile station, which is receiving at least one MBMS session, receives an MBMS Notification message for an MBMS service that the mobile station has joined, which includes the channel assignment information for the commencing MBMS session and if it is within the capability of the mobile station to receive the session in addition to the session(s) currently being received, then the mobile station may start to receive the MBMS session in parallel to the session(s) already being received. If it is not within the capability of the mobile to receive from the allocation of the new session in parallel to the reception of the other ongoing session(s) then the mobile station may interrupt the reception of the other session(s) previously being received in order to receive the session for which the notification is being sent.  
Note:
It is FFS how the mobile station makes the decision whether to move to the new allocation or to stay receiving from the original MBMS session(s). This decision may be based on the concept that each session has an associated priority. 
6.1.1.3
Initial counting procedure

The mechanism in the requirements 11 and 12 in A.1.1 implies that an MBMS channel should not be established if no interested users are in the cell at the time of the notification of the MBMS session.  The network using such a mechanism would therefore wait for at least one response from an MBMS user in each cell before assigning the MBMS bearer.

Multicast only:  The notification message may optionally initiate a counting mechanism (i.e. to count up to an operator-defined user threshold > 0) to ascertain the interest of users in each cell.  This may be used in order to select the type of MBMS radio bearer to establish (i.e. using block repetitions or a feedback based retransmission strategy).  The counting instruction in the notification message can be enabled / disabled on a per-cell basis. 

When an MBMS mobile station in packet idle mode receives on the (P)PCH a (PACKET) PAGING REQUEST message including a notification for a session to which it has joined and for which counting is activated, the mobile station initiates packet access for counting.

When an MBMS mobile station already listening to at least one MBMS session receives on the (P)PCH a (PACKET) PAGING REQUEST message including a notification for a session which it has joined and for which counting is activated, the mobile station may temporarily interrupt the reception of the ongoing MBMS session(s) and participate in the counting procedure associated with the MBMS Notification message. 
Note: It is FFS how the mobile station makes the decision whether to participate with the counting of the commencing MBMS session or to stay receiving from the original MBMS session(s) and ignore the notification. This decision may be based on the concept that each session has an associated priority.
If the Notification message contains the uplink resource description for an MPRACH, packet access for counting is initiated by the mobile station by sending on such MPRACH a PACKET CHANNEL REQUEST message with access cause “Single Block MBMS Access” (FFS) requesting a single uplink block. The mobile station enters non-DRX mode immediately after sending the first (PACKET) CHANNEL REQUEST message, and acts on any response sent by the network to that mobile station. If the Notification message does not contain any uplink resource description for an MPRACH, packet access for counting is initiated by the mobile station by sending a (PACKET) CHANNEL REQUEST message on the common (P)RACH, with access cause “Single Block MBMS Access” (FFS) requesting a single uplink block.
Upon reception by the network of a (PACKET) CHANNEL REQUEST message with access cause “Single Block MBMS Access”, the network sends an IMMEDIATE ASSIGNMENT message on AGCH (or a PACKET UPLINK ASSIGNMENT message on PAGCH) allocating one uplink block to the mobile station.

Upon reception by the mobile station of an IMMEDIATE ASSIGNMENT (respectively PACKET UPLINK ASSIGNMENT) message corresponding to one of its (PACKET) CHANNEL REQUEST messages and allocating one uplink radio block for MBMS access, the mobile station sends in this radio block an MBMS SERVICE REQUEST message (TBD) to the network including its TLLI, the TMGI and Session Id of the session, and goes back to (P)CCCH in non-DRX mode. In case the MBMS SERVICE REQUEST message is not correctly received on the network side, the network may repeat the IMMEDIATE ASSIGNMENT message on AGCH (or PACKET UPLINK ASSIGNMENT message on PAGCH), allowing the mobile station to re-send the MBMS SERVICE REQUEST message. The reception by the network of the MBMS SERVICE REQUEST message from a number of mobile stations allows the network to estimate in a given cell the number of mobile stations interested in a given session.
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This estimate may be used by the network to establish one (or more) point-to-multipoint channel(s) for a given session and select which of feedback based retransmission or block repetition is used on this channel for this session, or to notify the mobile stations that no point-to-multipoint channel will be established. 

In case feedback based retransmissions are used, addressing of mobile stations is required. This procedure is described in sub-clause 6.1.1.5. The network may address (i.e. distribute MS_ID identifiers to) only a subset of the counted mobile stations. In this case, mobile stations without an allocated MS_ID shall only listen to the MBMS p-t-m radio bearer and will not send any feedback.

6.1.1.4
MBMS bearer establishment

After the network has completed the Initial Counting procedure (see sub-clause 6.1.1.3), the network sends the MBMS ASSIGNMENT message (FFS) on (P)AGCH to all interested mobile stations in packet idle mode. The network either assigns one (or more) point-to-multipoint bearer(s) for the transmission of the MBMS session in a cell, or notifies the mobile stations that a p-t-m bearer will not be established in the cell. The decision of whether to allocate resources on a cell is implementation dependent.

An MBMS mobile station, which has temporarily interrupted the reception of an ongoing MBMS session to participate in the counting procedure, after receiving the MBMS ASSIGNMENT message including the point-to-multipoint bearer allocation may:

1) Move to the allocation of this MBMS session to start reception and stop the reception of the MBMS session(s) that the mobile had previously been receiving; or
2) Move to this allocation and start reception of this MBMS session as well as resume the reception of the MBMS session which the mobile has previously been receiving (depending on the capabilities of the mobile station); or

3) Resume the reception of the MBMS session(s) that the mobile had previously been receiving. 
Note: It is FFS how the mobile station makes the decision whether to move to the bearer of the new MBMS session or whether to resume the reception of the MBMS session(s), which the reception of the session was temporarily stopped. This decision may be based on the concept that each session has an associated priority.
The MBMS ASSIGNMENT message always includes the TMGI and the Session Id. If the p-t-m bearer is established in the cell, the MBMS_BEARER_ID and the p-t-m channel description are included in an optional structure of the message. If the p-t-m bearer is not established in the cell, the MBMS ASSIGNMENT message includes only the TMGI and the Session Id relevant to the session for which a p-t-m bearer is not established.

The MBMS ASSIGNMENT message may be repeated by the network, in order to overcome potential radio impairments on (P)AGCH.

The network may send the MBMS ASSIGNMENT message at any time during the counting procedure and before a maximum time limit after notification elapses (see Annex A.1.1). 

Upon reception of an MBMS ASSIGNMENT message including the MBMS_BEARER_ID and the p-t-m channel description for a given session, a mobile station that has joined this session does not perform any further access attempts (see sub-clause 6.1.1.3) and switches to the assigned p-t-m channel.

Upon reception of an MBMS ASSIGNMENT message not including the MBMS_BEARER_ID and the p-t-m channel description for a given session, all interested mobile stations in packet idle mode do not perform any (further) access attempts and return to DRX mode (if they were in DRX mode before receiving the notification).

NOTE:
If a p-t-m bearer is not established, the MBMS application in the mobile station may decide to request the service directly from the BM-SC.
6.1.1.5
Address assignment procedure

If a feedback based retransmission strategy is used for a given session on a point-to-multipoint channel in a given cell, the network needs to address part or all of the counted mobile stations for this session in this cell in order to later allow for receiving feedback from these mobile stations in this cell. 

The assignment of an MS_ID address to a counted mobile station is performed by the network sending an MBMS MS_ID ASSIGNMENT message (TBD) on the PACCH/D of the point-to-multipoint radio bearer addressed via the MBMS_BEARER_ID. On a given point-to-multipoint channel there is a one-to-one relationship between an (MBMS_BEARER_ID + MS_ID) and the TLLI of the mobile station. The MBMS MS_ID ASSIGNMENT message also includes the timing advance parameters for the addressed mobile station.

The network may request an addressed mobile station to acknowledge, with a PACKET CONTROL ACKNOWLEDGEMENT message, the reception of the MBMS MS_ID ASSIGNMENT message.

The mobile stations are identified with a global identifier (MBMS_BEARER_ID + MS_ID), which reuses the TFI field (the need for more bit(s) in the RLC/MAC header is FFS).

6.1.2
MBMS channel reconfiguration 

The p-t-m channel assignment can be modified for a given session using the PACKET DOWNLINK ASSIGNMENT message, including the MBMS_BEARER_ID addressing that session on the MBMS channel at the radio layer.
If a mobile is receiving from multiple MBMS bearers and any of these are reconfigured by the network in a way that it does not fall within the multislot capabilities of the mobile, then the mobile decides which MBMS bearer(s) to continue receiving.
Note: It is FFS how the mobile station makes the decision of which MBMS bearer to continue to receive. This decision may be based on the concept that each session has an associated priority and the mobile receives from the bearer with the highest associated priority and any other which then fall within the capabilities of the mobile station.
6.1.3
MBMS channel release

Note:
Add here any requirement for a channel to be released if there are no users in the cell.

At the end of the MBMS Session the network receives an MBMS SESSION STOP REQUEST message from the SGSN indicating that the MBMS session can be released.  The network acknowledges the request to end the MBMS Session by sending the MBMS SESSION STOP RESPONSE message to the SGSN.

During the MBMS session the network may decide that the bearer supporting the MBMS session is to be released. If the network decides to prematurely release the bearer, the network sends a PACKET TBF RELEASE message.
6.2
Mobility procedures

6.2.1
Distribution of MBMS Neighbouring Cell Information
If in a given cell an MBMS session is being sent on a p-t-m channel; and if in any neighbouring cell of that given cell, the same session is being sent on a p-t-m channel, the network may provide in that given cell for that MBMS session, information about the characteristics (frequency and timeslot allocation) of the MBMS p-t-m channel and the relevant MBMS_BEARER_ID of each of these neighbouring cells. The network shall not provide neighbouring cell information for sessions that are not being sent in that given cell.

This information is provided to mobile stations on the PACCH/D of the p-t-m channel using the MBMS NEIGHBOURING CELL INFORMATION message. An MBMS NEIGHBOURING CELL INFORMATION message is sent per each session, per neighbouring cell. This message also includes an indication of whether an uplink feedback channel associated to the MBMS p-t-m channel is established in the specific cell, and if so on which timeslot.

A mobile station on a p-t-m channel shall ignore any MBMS NEIGHBOURING CELL INFORMATION message for any session it is not acquiring on that p-t-m channel.

6.2.2
MBMS reception resumption after cell reselection

6.2.2.1
Default behaviour

If a mobile station receiving an MBMS session on a p-t-m channel reselects a new cell for which it does not have any information about an MBMS bearer being allocated in the cell for that MBMS session, the mobile station, after having acquired a consistent set of (packet) system information, shall request the MBMS service from the network using the following procedure, if MBMS is supported in the cell.
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1. / 2. 
The mobile station requests resources using a (PACKET) CHANNEL REQUEST message denoting “Single Block MBMS Access” and is allocated resources from the network. 

3.
The mobile station sends an MBMS SERVICE REQUEST message including its TLLI, the TMGI and the session ID of the requested MBMS service. In case the MBMS SERVICE REQUEST message is not correctly received on the network side, the network may repeat the IMMEDIATE ASSIGNMENT message on AGCH (or PACKET UPLINK ASSIGNMENT message on PAGCH), allowing the mobile station to re-send the MBMS SERVICE REQUEST message.
4.
Upon receiving the MBMS SERVICE REQUEST message the network can either:

-
Instruct the mobile station to move to an MBMS point-to-multipoint bearer (MBMS ASSIGNMENT message including the MBMS_BEARER_ID and the p-t-m channel description); or

-
Notify the mobile station that no p-t-m bearer will be available (MBMS ASSIGNMENT message not including the MBMS_BEARER_ID and the p-t-m channel description). 

If the network is adopting a feedback based retransmission strategy, and if there are further MS_ID identifiers available, after sending the MBMS ASSIGNMENT message on (P)AGCH, the network may decide to send an MBMS MS_ID ASSIGNMENT message on PACCH to perform the addressing procedure (see sub-clause 6.1.1.5). 

The network may send a single assignment message on the (P)AGCH including not only the TMGI, the Session Id, the MBMS_BEARER_ID and the p-t-m channel description, but also the TLLI, the MS_ID and the timing advance parameters in the MBMS ASSIGNMENT message. 

If the network is adopting a feedback based retransmission strategy and there are no more MS_ID identifiers available, the network may:

-
Adopt a block repetition strategy on the already established MBMS p-t-m radio bearer; or

-
Allocate an additional MBMS p-t-m radio bearer; or 

· Decide not to address the new mobile station and still continue with a feedback based retransmission strategy.  In this case, the mobile station shall only listen to the MBMS p-t-m radio bearer and will not send any feedback. 
6.2.2.2
Fast Reception Resumption

If a mobile station receiving an MBMS session on a p-t-m channel reselects a new cell for which it has received information about an MBMS bearer being allocated for that session (as described in sub-clause 6.2.1), the mobile station shall immediately switch to this MBMS bearer and continue receiving that MBMS session without waiting to receive a consistent set of (packet) system information messages on (P)BCCH in that cell. If the mobile station also has information about an uplink feedback channel being established in the cell, the mobile station shall initiate the address assignment procedure as described below, otherwise the mobile shall not perform any access to the network. 
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1. / 2. 
The mobile station requests resources using a (PACKET) CHANNEL REQUEST message denoting “Single Block MBMS Access” and is allocated resources from the network. 

3.
The mobile station sends an MBMS SERVICE REQUEST message including its TLLI, the TMGI and the session ID of the requested MBMS service.

4.
Upon receiving the MBMS SERVICE REQUEST message, if there are still MS_ID identifiers available, the network may send a MBMS ASSIGNMENT on the (P)AGCH including not only the TMGI, the Session Id, the MBMS_BEARER_ID and the p-t-m channel description, but also the TLLI, the MS_ID and the timing advance parameters. If there are no more MS_ID identifiers available, the network shall answer with an MBMS ASSIGNMENT containing no valid MS_ID, to inform the mobile station to stop the address assignment procedure. 

After receiving the MS_ID, the mobile station shall – upon polling - start sending feedback messages on the uplink feedback channel.

NOTE: The decision regarding to which cell the mobile station should reselect is performed using the existing procedures (see 3GPP TS 45.008).
6.2.2.3
Reception of Parallel MBMS bearers

If in the source cell the mobile receives the MBMS Neighbour cell information for the highest priority MBMS session and possibly MBMS Neighbour cell information for other sessions, then the mobile moves to the target cell and performs the fast reception resumption procedures for the highest priority MBMS session and if the MS capabilities allows other MBMS sessions where bearer information is known from the source cell.
If in the source cell the mobile does not receive the MBMS Neighbour cell information for the highest priority MBMS session, then the mobile performs fast reception resumption without performing accesses for the session where the MBMS Neighbour cell information has been received and when possible the mobile performs normal access in the target cell for the highest priority MBMS Session. After being informed of the bearer allocation of the highest priority MBMS session, the mobile may perform the access part of the fast reception resumption (for pdan) for the sessions that fall within the MS capabilities of the mobile. The mobile stops reception of sessions that do not fall within the MS capabilities of the mobile w.r.t. priority i.e. stops reception of lower priority sessions. The mobile shall not perform access for the MBMS sessions where the mobile does not know the MBMS Neighbour Cell Information of the lower priority MBMS sessions.

In the case where the bearer for the highest priority MBMS session is not allocated in the target cell then the mobile attempts Option 2 with the next highest priority MBMS session and stops this process when a bearer is allocated. 
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