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Introduction

The current MBMS standard foresees that services can be sent on PtM bearers, i.e. S-CCPCH channels. In order to adapt the configurations of the S-CCPCH to the service requirements of the services it is possible to change the configuration of the radio bearer of the service and the configuration of the S-CCPCH at session start, during the session or at session stop.

Scenario

Currently the assumption seems to be that changes of configurations on PtM in MBMS are always aligned with the boundaries of the modification period of the MCCH. However this causes some impacts on the UE behaviour as shown in Figure 1, where a UE is listening to the MCCH of the NodeB A and the MTCH of NodeB A and B. The UE wants to receive the Service A. In general the Modification periods are assumed to be not aligned between neighbouring cells.
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Figure 1: Reconfiguration in current and neighbouring cell

Problems

There are several unclear points:

A) Current cell:
In the serving cell the S-CCPCH on which MCCH and the S-CCPCH on which MTCH is transmitted can be different. In this case it is not clear which frame of the S-CCPCH carrying MTCH is linked to which modification period, because the S-CCPCH for MCCH and the S-CCPCH of MTCH can have different “Timing Offset” (i.e. “FDD SCCPCH Offset”):

Alternative A1
Specify that the frames of the S-CCPCH carrying MTCH are always related to the modification period of the S-CCPCH carrying MCCH of the same cell such that the frames / TTIs carrying MTCH are always at the same time or later then the frames / TTIs carrying MCCH.
According to this description in Figure 2 the frame 0 of the S-CCPCH carrying MCCH would be linked to the same modification period as frame 0 of the S-CCPCH carrying MTCH and so on.

Alternative A2
Specify that the frames / TTIs carrying MCCH and the frames / TTIs carrying MTCH that relate to the same modification period shall always be related to the same SFN, i.e. the frames / TTIs carrying MTCH and the MCCH that relate to the same modification period can be earlier or later, depending on the Timing Offset (i.e. Tcell).
According to this description in Figure 2 the frame 0 of the S-CCPCH carrying MCCH would be linked to the same modification period as frame 1 of the S-CCPCH carrying MTCH and so on.
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Figure 2: Timing of S-CCPCH related to P-CCPCH

B) Current cell:
It is not clear whether the configuration of the PtM bearer for one service that is broadcast in one modification period is already valid in this modification period or not. We would suggest the following clarification / enhancements:

Clarifiation B1
In the case that a service is listed in the message “MBMS Modified services Information” (Modification period A1 in Figure 1) the configurations of the current cell broadcast for this service on MCCH in a given modification period shall only be used from the next modification period on. Consequently the UE should continue to use a formerly received configuration until the end of the modification period A1.
If a service is listed in the message “MBMS Unmodified services Information” the configuration can be considered valid and the UE can start reception as soon as the UE has received all necessary information.

Clarifiation B2
If “Clarifiation B1” is agreed this means that UEs that are switched on / move into a cell in which a reconfiguration is ongoing and that have not yet received the configuration shall not start reception on the current cell in the case the service they want to receive is listed in the message “MBMS Modified services Information”.

Enhancement B3
Consider the order of the received information in order to decide whether the configuration is new or not, i.e. consider that the configurations sent after the message “MBMS Unmodified services Information” have not changed for any service. This would mean that although a service is listed in the message “MBMS Modified services Information” the configurations for this service that are listed after the message “MBMS Unmodified services Information” at each repetition period are considered to be valid at the moment they are read and the UE starts to use these configuration immediately.

C) Neighbouring cell:
In the case the configuration of a service is changed in a neighbouring cell it is currently not clear how the UE can be aware of the exact timing of the changes in the neighbouring cell. Because the timing of the modification periods between neighbouring cells is not aligned, and the new configuration on NodeB B is supposed to be aligned with the modification period on NodeB B, there is no “right” modification period on NodeB A to send information on the new configuration. In order to prevent the UE from using a wrong configuration there are several possibilities:

Alternative C1
In the case that a service is listed in the message “MBMS Modified services Information” (Modification period A1 in Figure 1) the UE should use a new configuration on a neighbouring cell only in the second modification period (i.e. A3) from the modification period where the information has been received.
The UE should continue to use a formerly received configuration for the transmission on NodeB B until the end of the modification period A1. This means that the UE would need to stop reception on the neighbouring cells during the period A2.
If a service is listed in the message “MBMS Unmodified services Information” (e.g. A2) the configuration is considered valid from the next modification period on (i.e. A3), because there might have been a reconfiguration before.

Alternative C2
Broadcast the modification periods of MCCH of the NodeB B on the MCCH of NodeB A such that the UE can “activate” the configuration at the Modification period border of the NodeB B.
In the case that a service is listed in the message “MBMS Modified services Information” (Modification period A1 in Figure 1) the UE should use the new configuration on a neighbouring cell only from the beginning of the modification period on NodeB B after the end of the modification period on NodeB A in which the configuration has been received, i.e. B2.
The UE uses a configuration formerly received on this cell until beginning of the next modification period on NodeB B after the end of the modification period where the new configuration has been received (i.e. end of B1)
If a service is listed in the message “MBMS Unmodified services Information” (e.g. A2) the configuration broadcast is considered valid from the beginning of the modification period in NodeB B during the modification period in which it has been received in NodeB A (i.e. B2), because there might have been a reconfiguration before.

Alternative C3
For each neighbouring cell that is reconfigured indicate the SFN (on the NodeB A, or NodeB B) from which / up to which the configuration will be valid.

Enhancement C4
Consider the order of the received information in order to decide whether the configuration is new or not, i.e. consider that the configurations sent after the message “MBMS Unmodified services Information” not to have changed for any service. This would mean that although a service is listed in the message “MBMS Modified services Information” the configurations for this service that are listed after the message “MBMS Unmodified services Information” at each repetition period are considered to be valid at the moment they are read / at the start of the next modification period of NodeB B after the end of the modification period in NodeB A (i.e. Alternative C2) where the information has been read / from the second modification period on NodeB A (Alternative C1).

Proposal

It is proposed to clarify the unclear points above, and to capture the agreements in 25.331.

For point A we propose to agree on alternative A2.

For point B we propose to agree on clarification B1, B2 and enhancement B3.

For point C we propose to agree on alternative C2 and enhancement C4.

LGE is happy to provide a draft CR in order to clarify the different points and to allow the discussion on the detailed impact.
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