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Introduction
Whenever UE enters a new cell, it should newly establish MBMS RB. In case of ptm RB, UE needs to acquire the MBMS RB Information over MCCH [1], which requires some delay. Sometimes the UE may fail to acquire the message, e.g. because of deep fading, and then waits for repetition of the message. Thus, the UE would spend more time to configure MBMS RB after cell change. If some UEs frequently move among contiguous cells, the problem will be more significant. 

Such delay implies that UE may not receive some chunk of MBMS data. It is therefore beneficial to try to minimize such delay during cell change. In the past, a couple of solutions were proposed to cope with this task [2][3]. This document suggests an additional scheme.
UE storage of ptm RB Information
As one solution to delay reduction, it is proposed that the UE stores ptm RB information for cells where the UE has been before for an MBMS service. If the UE enters a cell for which it stores ptm RB information, it simply establishes the ptm RB by using the stored ptm RB information without receiving the MBMS RADIO BEARER INFORMATION message. Otherwise, the UE receives the MBMS RADIO BEARER INFORMATION message to configure the ptm RB for the cell. 
For this purpose, the UTRAN may signal the maximum number of ptm RB information stored in the UE. The UE stores ptm RB information for multiple cells during a session according to the given maximum number of ptm RB information. The UE may store ptm RB information of cells which are adjacent to the current cell. The UE removes all stored ptm RB information when the session stops.
If it is allowed that the UTRAN changes the ptm RB information during a session, the UTRAN includes update indicator of the ptm RB information for a cell in the MBMS SERVICE INFORMATION message. The UTRAN increases the value of the update indicator if it changes the ptm RB information. Therefore, if the UE is storing the ptm RB information for the cell and the stored update indicator was the same as the update indicator included in the MBMS SERVICE INFORMATION message, it establishes the ptm RB by using the stored ptm RB information without receiving the MBMS RADIO BEARER INFORMATION message. Otherwise, the UE receives the MBMS RADIO BEARER INFORMATION message to configure the ptm RB for the cell.
MBMS reception with the stored ptm RB information
1.1 In case ptm RB information cannot be changed during a session

If change of ptm RB information is NOT allowed during a session, the UE performs MBMS reception according to the proposed scheme as described below:
The UE shall:
-
if BCCH contains information regarding the MCCH in the new cell:

-
listen to the MCCH and receive the MBMS SERVICE INFORMATION message;

-
if the MBMS SERVICE INFORMATION message contains the interested MBMS service–id:

-
if MBMS SERVICE INFORMATION message indicates that the service is on ptm:

-
if ptm RB information corresponding to the new cell and the MBMS service-id was stored in the UE:
-
listen to the MTCH with the stored ptm RB information;
-
else:
-
receive the MBMS RADIO BEARER INFORMATION message and listen to the MTCH;

-
store ptm RB information included in the MBMS RADIO BEARER INFORMATION message;
-
else:

-
initiate RRC connection establishment procedure;

-
if the UE receive the MBMS RADIO BEARER INFORMATION message before the MBMS SERVICE INFORMATION message and;

-
if MBMS RADIO BEARER INFORMATION message contains the interested MBMS service id:

-
listen to the MTCH without the need of receiving the MBMS SERVICE INFORMATION message.
1.2 In case ptm RB information can be changed during a session
If change of ptm RB information is allowed during a session, the UE performs MBMS reception according to the proposed scheme as described below:
The UE shall:
-
if BCCH contains information regarding the MCCH in the new cell:

-
listen to the MCCH and receive the MBMS SERVICE INFORMATION message;

-
if the MBMS SERVICE INFORMATION message contains the interested MBMS service–id:

-
if MBMS SERVICE INFORMATION message indicates that the service is on ptm:

-
if ptm RB information and update indicator corresponding to the new cell and the MBMS service-id were stored in the UE, and if the stored update indicator is the same as the update indicator included the MBMS SERVICE INFORMATION message;
-
listen to the MTCH with the stored ptm RB information;
-
else:

-
receive the MBMS RADIO BEARER INFORMATION message and listen to the MTCH;

-
store the update indicator included the MBMS SERVICE INFORMATION message;
-
store ptm RB information included in the MBMS RADIO BEARER INFORMATION message;
-
else:

-
initiate RRC connection establishment procedure;

-
if the UE receive the MBMS RADIO BEARER INFORMATION message before the MBMS SERVICE INFORMATION message and;

-
if MBMS RADIO BEARER INFORMATION message contains the interested MBMS service id:

-
listen to the MTCH without the need of receiving the MBMS SERVICE INFORMATION message.
Conclusion
In this document, we proposed the following points:
· The UE stores ptm RB information of cells where it has been.
· The UE establishes ptm RB by using the stored ptm RB information if ptm RB information for the current cell is stored in the UE.
· UTRAN may regulate the maximum number of ptm RB information stored in the UE.
This scheme may be also helpful for the soft combining or selective combining technique. Consequently, the text proposal below is suggested to be reflected in TS25.346.
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Text Proposal to TS25.346
8.2.2
MBMS Service Information
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Figure 24: MBMS service information signalling flow
This signalling flow is applicable for handling MBMS to UEs in PMM IDLE and CONNECTED mode. 
The purpose of the signalling flow is for RNC to inform UEs of all of MBMS services available in one cell.  The MBMS SERVICE INFORMATION message shall be transmitted periodically to support mobility in the MBMS service. 
The MBMS SERVICE INFORMATION message contains MBMS service ids, ptm indication, and update indicator of ptm RB information. The MBMS service ids indicate the MBMS services which are being served in the cell or the MBMS services which can be served if the UE requests it. Ptm indication indicates that the MBMS service is on ptm in the cell, thus it informs the UE of the need of reception of the MBMS RADIO BEARER INFORMATION message. The updated indicator of ptm RB information informs UEs of update of ptm RB information included in the MBMS RADIO BEARER INFORMATION message. More information may be included in the MBMS SERVICE INFORMATION message. [FFS]
10.2
UE Actions for Mobility
In CELL_FACH and in CELL_DCH state the RRC operation has priority over MBMS reception, thus UE performs the inter frequency and inter RAT measurements as configured by the SRNC. In Idle mode and in CELL_PCH, URA_PCH states the measurements are performed as configured by the network based on rel5. The MBMS specific measurement occasions to S-CCPCH for UEs in idle mode and in CELL_PCH, URA_PCH states are FFS

When the UE reselects the cell due to the mobility, the UE should check if the interested MBMS service is available in the new cell for the reception of the service. The service is available when the session has been already started and the service is being served on ptp/ptm in the cell, or the service can be served in the cell if the UE requests it. 

If the MBMS service is available in the cell, the UE will perform an action for the service reception in the cell. For example, if the service is on ptp, the idle mode UE will initiate RRC connection establishment procedure. Otherwise, the UE does not need to perform such an action in the cell. The UE, which moves to the new cell, will operate according to the RRC state/mode as follows.
Whenever the UE moves between p-t-m cells, UE shall receive an MBMS UCG-Id, which is included in the MBMS RADIO BEARER INFORMATION. If the MBMS UCG-Id received in a new cell is the same as the MBMS UCG-Id received in an old cell, then the UE receives MTCH without re-establishment of its PDCP as the new cell is processed by the same PDCP entity as the old cell. If the MBMS UCG-Ids differs between old on new cell, the UE re-establishes its PDCP entity according to the RADIO BEARER INFORMATION. UE shall be re-established RLC, MAC and physical layer protocol entities upon cell change.
The UE stores ptm RB information for a cell where an ptm RB is used for an interested MBMS service. The UE may store ptm RB information for multiple cells. If the UE stores ptm RB information for the current cell, it establishes the ptm RB without receiving the MBMS RADIO BEARER INFORMATION message. Otherwise, it establishes the ptm RB after receiving the MBMS RADIO BEARER INFORMATION message.
10.2.1
RRC idle mode

Idle mode UE shall:

-
if BCCH contains information regarding the MCCH in the new cell:

-
listen to the MCCH and receive the MBMS SERVICE INFORMATION message;

-
if the MBMS SERVICE INFORMATION message contains the interested MBMS service–id:

-
if MBMS SERVICE INFORMATION message indicates that the service is on ptm:

-
if ptm RB information and update indicator corresponding to the new cell and the MBMS service-id were stored in the UE, and if the stored update indicator is the same as the update indicator included the MBMS SERVICE INFORMATION message;

-
listen to the MTCH with the stored ptm RB information;

-
else:
-
receive the MBMS RADIO BEARER INFORMATION message and listen to the MTCH;
-
store the update indicator included the MBMS SERVICE INFORMATION message;
-
store ptm RB information included in the MBMS RADIO BEARER INFORMATION message;
-
else:

-
initiate RRC connection establishment procedure;

-
if the UE receive the MBMS RADIO BEARER INFORMATION message before the MBMS SERVICE INFORMATION message and;

-
if MBMS RADIO BEARER INFORMATION message contains the interested MBMS service id:

-
listen to the MTCH without the need of receiving the MBMS SERVICE INFORMATION message.

10.2.2
URA_PCH State

URA_PCH state UE shall:

-
perform URA update procedure if needed;

-
if BCCH contains information regarding the MCCH in the new cell:

-
listen to the MCCH and receive the MBMS SERVICE INFORMATION message;

-
if MBMS SERVICE INFORMATION message contains the interested MBMS service id:

-
if MBMS SERVICE INFORMATION message indicates that the service is on ptm:
-
if ptm RB information and update indicator corresponding to the new cell and the MBMS service-id were stored in the UE, and if the stored update indicator is the same as the update indicator included the MBMS SERVICE INFORMATION message;

-
listen to the MTCH with the stored ptm RB information;

-
else:

-
receive the MBMS RADIO BEARER INFORMATION message and listen to the MTCH;
-
store the update indicator included the MBMS SERVICE INFORMATION message;
-
store ptm RB information included in the MBMS RADIO BEARER INFORMATION message;
-
else:

-
initiate cell update procedure

-
if the UE receive the MBMS RADIO BEARER INFORMATION message before MBMS SERVICE INFORMATION message and;

-
if MBMS RADIO BEARER INFORMATION message contains the interested MBMS service id:

-
listen to the MTCH without the need of receiving the MBMS SERVICE INFORMATION message.

10.2.3
CELL_PCH

CELL_PCH state UE shall:

-
perform cell update procedure;

-
if cell update confirm message contains MBMS radio bearer information:

-
listen to the MBMS radio bearer;

-
else:

-
if BCCH contains information regarding the MCCH in the new cell:

-
listen to the MCCH and receive the MBMS SERVICE INFORMATION message;

-
if MBMS SERVICE INFORMATION message contains the interested MBMS service id and;

-
if MBMS SERVICE INFORMATION message indicates that the service is on ptm:

-
if ptm RB information and update indicator corresponding to the new cell and the MBMS service-id were stored in the UE, and if the stored update indicator is the same as the update indicator included the MBMS SERVICE INFORMATION message;

-
listen to the MTCH with the stored ptm RB information;

-
else:
-
receive the MBMS RADIO BEARER INFORMATION message and listen to the MTCH;
-
store the update indicator included the MBMS SERVICE INFORMATION message;
-
store ptm RB information included in the MBMS RADIO BEARER INFORMATION message;
-
if the UE receive the MBMS RADIO BEARER INFORMATION message before the MBMS SERVICE INFORMATION message and;

-
if MBMS RADIO BEARER INFORMATION message contains the interested MBMS service id:

-
listen to the MTCH without the need of receiving the MBMS SERVICE INFORMATION message.

10.2.4
CELL_FACH

CELL_FACH state UE shall, depending on UE capability:

-
perform cell update procedure

-
if cell update confirm message contains MBMS radio bearer information:

-
listen to the MBMS radio bearer;

-
else:

-
if BCCH contains information regarding the MCCH in the new cell:

-
listen to the MCCH and receive the MBMS SERVICE INFORMATION message;

-
if MBMS SERVICE INFORMATION message contains the interested MBMS service id and;

-
if MBMS SERVICE INFORMATION message indicates that the service is on ptm:

-
if ptm RB information and update indicator corresponding to the new cell and the MBMS service-id were stored in the UE, and if the stored update indicator is the same as the update indicator included the MBMS SERVICE INFORMATION message;

-
listen to the MTCH with the stored ptm RB information;

-
else:
-
receive the MBMS RADIO BEARER INFORMATION message and listen to the MTCH;
-
store the update indicator included the MBMS SERVICE INFORMATION message;

-
store ptm RB information included in the MBMS RADIO BEARER INFORMATION message;
-
if the UE receive the MBMS RADIO BEARER INFORMATION message before the MBMS SERVICE INFORMATION message and;

-
if MBMS RADIO BEARER INFORMATION message contains the interested MBMS service id:

-
listen to the MTCH without the need of receiving the MBMS SERVICE INFORMATION message.

10.2.5
CELL_DCH State

CELL_DCH state UE shall:

-
act on the RRC message received on DCCH in handover.
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