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1. Introduction

In [1] it is shown that for some MBMS configuration options it is required to use Iur to coordinate the control plane (MCCH) between NodeB+. This document describes a solution for coordination of the S-CCPCH configurations between neighboring NodeB+. The solution enables support for soft combining (L1) in scenarios where the S-CCPCH used for a new MBMS sessions can not easily be predicted by a neighboring NodeB+.  A solution on how to coordinate MBMS logical channel, required for the configuration soft combining (L1) plus MAC multiplexing, is also described in this document.
2. Discussion

This chapter includes details on how to solve MBMS CP coordination over Iur using a new class 2 RNSAP procedure, MCCH Information Transfer.

2.1 Configuration of external neighbours
In each NodeB+ neighbor cells, controlled by another NodeB+ (external cells), are configured. At least the following configured information is needed for each external cell.
· Cell identity of the external cell to be used when communicating over Iur
· Identity of controlling NodeB+ and node address to use over Iur

· List of service area identities that are mapped to the external cell
· Supported functionality in terms of combining method (L1 and/or L2) and multiplexing method (MAC and/or L1) etc

· Preconfigured attributes as described in [1]
Also neighbor relation for the cells controlled by the current NodeB+ (own cells) have to be configured. The following information is needed for each own cell:

· Cell identity of the own cell to be used when communicating over Iur
· For each service area mapped to the own cell a list of NodeB+ that have defined this cell as a neighbour cell in the configuration
· Node address to use over Iur for the NodeB+ in the list

Note: a neighbor relation is only configured between cells that have at least one MBMS service area in common. 

2.2 Coordination of neighbor cell configuration
The RRC messages of the MCCH acquisition procedure [25.331] contains all required information a NodeB+ requires to be able to define and announce neighbor cells in the MCCH message MBMS Neighbouring Cell p-t-m rb Information. The only information besides the RRC messages of the MCCH acquisition procedure the NodeB+ need to have is the cell identity in which the MCCH acquisition procedure took place.
A new RNSAP class 2 procedure where the message contains the RRC messages of the acquisition procedure in [25.331] using RRC container(s) technique plus a cell identity, is sufficient to support the required coordination at MBMS session start.

Proposal: A new class 2 RNSAP procedure is introduced “MCCH Information Transfer”, defining a message MCCH INFORMATION TRANSFER that enables one NodeB+ to send the RRC messages of the MCCH acquisition procedure [25.331] in RRC container(s) to a neighbor NodeB+.
NodeB+ actions when receiving MBMS session start:
1. Setup the MBMS session in own cells in the same way as in classical architecture
2. Identify the own cells that are included in the MBMS service areas in which the MBMS session is setup 
3. Setup the MBMS session in these cells announcing the MBMS session on MCCH 
4. Identify for each cell identified in step 2, and for each service area in the cell, a list of NodeB+ that has configured this cell as external cell

5. Send the RNSAP MCCH INFORMATION TRANSFER message to all neighbor NodeB+ retrieved in step 4 containing a copy of the messages that was sent out over Uu on MCCH in step 3 in RRC container(s) plus  the cell identity of each cell where the MBMS session was setup. 
NodeB+ actions when receiving the MCCH INFORMATION TRANSFER message

1. Use the information in the RNSAP message and the RRC container(s) to identify valid neighbor cells for soft/selective combining in the NodeB+ that is sender of the message for each new MBMS session
2. Retrieve the S-CCPCH configuration in the neighbor cells identified in 1

3. Update MBMS COMMON P-T-M RB INFORMATION with the S-CCPCH configuration of step 2 and announce the neighbor cells with MBMS Neighbouring Cell p-t-m rb Information. Send the RRC messages on MCCH according to normal rules of [25.331].
2.3  MAC level coordination prior to MBMS session start
In [1] the MBMS configuration with Soft Combining plus MAC multiplexing is discussed. For this configuration the NodeB+ need to have knowledge of next MBMS logical channel to use prior to reception of an MBMS session start message.
This can be achieved with O&M configuration under the following limiting conditions:
· An external cell shall not be defined as a neighbor to own cell if the set of MBMS service areas mapped to the external cell differs from the set of MBMS service areas mapped to the own cell
· An external cell shall not be defined as a neighbor to own cell if the NodeB+ controlling the external cell is under a different SGSN. 

With these limitations the order of MBMS sessions to be setup is normally predictable in NodeB+ neighbors.  The MBMS session stop will also be requested in the same pattern towards different NodeB+ neighbors. It will then be possible to define and configure an algorithm on to how pick next MBMS logical channel that will in the normal case ensure that the same logical channel is used by all neighbor NodeB+ for a MBMS session. A simple example is a rule that always pick the MBMS logical channel code point that has the lowest value of the unused code points.
Abnormal cases:

Recovery from abnormal cases has to be considered as with wrong neighbor cell configuration for soft/selective combining the reception of an MBMS session in a cell or group of cells may be completely corrupted.
The selection of MBMS logical channel id may be disturbed if a RANAP MBMS session start or stop message is delayed, (a subsequent MBMS session start arrives before the delayed one) or lost. There is a low risk for this to happen as the Iu transport path differs between the NodeB+. However if the RNSAP procedure “MCCH Information Transfer” is used in line with the description above a NodeB+ may, when receiving the MCCH INFORMATION TRANSFER message, first verify that the configuration of the cells of the sending NodeB+ is aligned and possible for soft combining,  i.e. that the MBMS logical channel id is aligned for all MBMS sessions. The NodeB+ will not accept the cell as neighbor cell if not aligned. The consequence of a mismatch is that the soft/selective combining gain is lost for this MBMS session, but as this abnormal condition only occurs rarely it is regarded as acceptable. Adding this check the NodeB+ actions when receiving the MCCH INFORMATION TRANSFER message are:
NodeB+ actions when receiving the MCCH INFORMATION TRANSFER message

1. Use the information in the RNSAP message and the RRC container(s) to identify valid neighbor cells for soft/selective combining in the NodeB+ that is sender of the message for each new MBMS session
2. Verify that the configuration of the neighbor cell retrieved in step 1 is appropriate for the selected combining type. 
3. If S-CCPCH configuration is not already known by configuration, retrieve the S-CCPCH configuration in the neighbor cells identified and verified in 1 and 2
4. Update MBMS COMMON P-T-M RB INFORMATION with the S-CCPCH configuration of step 3 and announce the neighbor cells (identified in step 1 and 2) with MBMS Neighbouring Cell p-t-m rb Information. Send the RRC messages on MCCH according to normal rules of [25.331].
3. Proposal

It is proposed to discuss and agree on the solution described in chapter 2 and approve the text proposal in the annex.
4.  References
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Annex:
6.2.3.1.XX
 
Control plane coordination at MBMS session start
6.2.3.1.XX.1 Configuration of external neighbours

In each NodeB+ neighbor cells, controlled by another NodeB+ (external cells), are configured. At least the following configured information is needed for each external cell.

· Cell identity of the external cell to be used when communicating over Iur
· Identity of controlling NodeB+ and node address to use over Iur

· List of service area identities that are mapped to the external cell

· Supported functionality in terms of combining method (L1 and/or L2) and multiplexing method (MAC and/or L1) etc

· Needed preconfigured attributes as described above
Also neighbor relation for the cells controlled by the current NodeB+ (own cells) have to be configured. The following information is needed for each own cell:

· Cell identity of the own cell to be used when communicating over Iur
· For each service area mapped to the own cell a list of NodeB+ that have defined this cell as a neighbour cell in the configuration

· Node address to use over Iur for the NodeB+ in the list

Note: a neighbor relation is only configured between cells that have at least one MBMS service area in common. 

6.2.3.1.XX.2 Coordination of neighbor cell configuration

The RRC messages of the MCCH acquisition procedure [25.331] contains all required information a NodeB+ requires to be able to define and announce neighbor cells in the MCCH message MBMS Neighbouring Cell p-t-m rb Information. The only information besides the RRC messages of the MCCH acquisition procedure the NodeB+ need to have is the cell identity in which the MCCH acquisition procedure took place.
A new RNSAP class 2 procedure where the message contains the RRC messages of the acquisition procedure in [25.331] using RRC container(s) technique plus a cell identity, is sufficient to support the required coordination at MBMS session start.

Proposal: A new class 2 RNSAP procedure is introduced “MCCH Information Transfer”, defining a message MCCH INFORMATION TRANSFER that enables one NodeB+ to send the RRC messages of the MCCH acquisition procedure [25.331] in RRC container(s) to a neighbor NodeB+.

NodeB+ actions when receiving MBMS session start:

1. Setup the MBMS session in own cells in the same way as in classical architecture

2. Identify the own cells that are included in the MBMS service areas in which the MBMS session is setup 

3. Setup the MBMS session in these cells announcing the MBMS session on MCCH 

4. Identify for each cell identified in step 2, and for each service area in the cell, a list of NodeB+ that has configured this cell as external cell

5. Send the RNSAP MCCH INFORMATION TRANSFER message to all neighbor NodeB+ retrieved in step 4 containing a copy of the messages that was sent out over Uu on MCCH in step 3 in RRC container(s) plus  the cell identity of each cell where the MBMS session was setup. 

NodeB+ actions when receiving the MCCH INFORMATION TRANSFER message

1. Use the information in the RNSAP message and the RRC container(s) to identify valid neighbor cells for soft/selective combining in the NodeB+ that is sender of the message for each new MBMS session

2. Retrieve the S-CCPCH configuration in the neighbor cells identified in 1

3. Update MBMS COMMON P-T-M RB INFORMATION with the S-CCPCH configuration of step 2 and announce the neighbor cells with MBMS Neighbouring Cell p-t-m rb Information. Send the RRC messages on MCCH according to normal rules of [25.331].
6.2.3.1.XX.3  MAC level coordination prior to MBMS session start

For MBMS configuration with Soft Combining plus MAC multiplexing the NodeB+ must have knowledge of next MBMS logical channel to use prior to reception of an MBMS session start message.

This can be achieved with O&M configuration under the following limiting conditions:

· An external cell shall not be defined as a neighbor to own cell if the set of MBMS service areas mapped to the external cell differs from the set of MBMS service areas mapped to the own cell

· An external cell shall not be defined as a neighbor to own cell if the NodeB+ controlling the external cell is under a different SGSN. 

With these limitations the order of MBMS sessions to be setup is normally predictable in NodeB+ neighbors.  The MBMS session stop will also be requested in the same pattern towards different NodeB+ neighbors. It will then be possible to define and configure an algorithm on to how pick next MBMS logical channel that will in the normal case ensure that the same logical channel is used by all neighbor NodeB+ for a MBMS session. A simple example is a rule that always pick the MBMS logical channel code point that has the lowest value of the unused code points.

Abnormal cases:

Recovery from abnormal cases has to be considered as with wrong neighbor cell configuration for soft/selective combining the reception of an MBMS session in a cell or group of cells may be completely corrupted.

The selection of MBMS logical channel id may be disturbed if a RANAP MBMS session start or stop message is delayed, (a subsequent MBMS session start arrives before the delayed one) or lost. There is a low risk for this to happen as the Iu transport path differs between the NodeB+. However if the RNSAP procedure “MCCH Information Transfer” is used in line with the description above a NodeB+ may, when receiving the MCCH INFORMATION TRANSFER message, first verify that the configuration of the cells of the sending NodeB+ is aligned and possible for soft combining,  i.e. that the MBMS logical channel id is aligned for all MBMS sessions. The NodeB+ will not accept the cell as neighbor cell if not aligned. The consequence of a mismatch is that the soft/selective combining gain is lost for this MBMS session, but as this abnormal condition only occurs rarely it is regarded as acceptable. Adding this check the NodeB+ actions when receiving the MCCH INFORMATION TRANSFER message are:

NodeB+ actions when receiving the MCCH INFORMATION TRANSFER message

1. Use the information in the RNSAP message and the RRC container(s) to identify valid neighbor cells for soft/selective combining in the NodeB+ that is sender of the message for each new MBMS session

2. Verify that the configuration of the neighbor cell retrieved in step 1 is appropriate for the selected combining type. 

3. If S-CCPCH configuration is not already known by configuration, retrieve the S-CCPCH configuration in the neighbor cells identified and verified in 1 and 2

4. Update MBMS COMMON P-T-M RB INFORMATION with the S-CCPCH configuration of step 3 and announce the neighbor cells (identified in step 1 and 2) with MBMS Neighbouring Cell p-t-m rb Information. Send the RRC messages on MCCH according to normal rules of [25.331].
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