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5.3.1
MBMS User Plane Protocol Stack Architecture
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Figure 1: Protocol Stack for MTCH

Figure 1 illustrates the protocol termination for MTCH in MBMS, which is used in p-t-m transmission.
PDCP sub-layer performs header compression/decompression for the MBMS traffic. 
PDCP sub-layer may operate with RFC 3095 header compression protocol. In that case, header compression should be performed under RFC 3095 U-mode.
In the UTRAN side, there is one PDCP entity per cell supporting MBMS or MBMS Cell Group for each MBMS service in each RNS. The shared PDCP entity in the UTRAN duplicates all PDCP PDUs to every RLC entity for every cell belonging to one MBMS Cell Group.
In the UTRAN, there is one RLC entity for each MBMS service in each cell or cell group in case of utilization of selective combining or soft combining in both FDD and TDD, and one MAC entity for each cell.

In the UE side, there is one PDCP and RLC entity for each MBMS service in each UE. In each UE there is one MAC entity per received cell when UE is performing the selective combining between these cells. In each UE there is one MAC entity for cells that are soft combined when UE is soft combining the cells. 

In case of p-t-p transmission, DTCH is used for MBMS transmission and the protocol termination for DTCH mapped on DCH and RACH/FACH are presented in [8].

5.4.2
MAC-c/sh/m architecture: UTRAN side
Figure 4 illustrates the MAC-m additions to the MAC-c/sh architecture in the UTRAN side, needed to transmit MBMS data over a common transport channel  (FACH).

MAC-c/sh/m is located in the controlling RNC. The following functionalities are covered:
· Scheduling / Buffering / Priority Handling: This function manages common transport resources between MBMS and non-MBMS data flow(s) according to their priority.
· TCTF MUX: This function handles insertion of the TCTF field in the MAC header and also the respective mapping between logical channels (i.e. MTCH and MCCH) and transport channels. The TCTF field indicates which type of logical channel (i.e. MTCH and MCCH) is used.

· Addition of MBMS-ID: For p-t-m type of logical channels, the MBMS-ID field in the MAC header is used to distinguish between MBMS services.

· TFC selection: Transport format combination selection is done for a common transport channel (FACH) mapped to MTCH and MCCH. 

· Soft combining scheduling: soft combining scheduling may be performed according to the soft combining scheduling parameters. 
There is one MAC-c/sh/m entity in the UTRAN for each cell.
6.2.4
Mapping between channels

Only in downlink, the following connections between logical channels and transport channels exist:

-
MCCH can be mapped to FACH

-
MTCH can be mapped to FACH 
 (Note that FACHs to be soft combined contain the same MTCHs.) 
The mappings as seen from the UE and UTRAN sides are shown in Figure 13 and Figure 14 respectively.
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Figure 6.2.4-1: Logical channels mapped onto transport channel, seen from the UE side
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Figure 6.2.4-2: Logical channels mapped onto transport channel, seen from the UTRAN side

7.1.2
Scheduling Based Soft Combining for MBMS P-T-M transmission

Soft combining for MBMS p-t-m transmission is transparent to the MAC layer, since the UE may combine the physical channel bits on the radio links at known time intervals.   The network indicates to the UE what radio frames may be combined through signalling on the MCCH or MSCH. The same combining is used for an entire TTI.  The TTIs to be combined will have the same transport format as well as the same information bits (i.e., transport channels to be soft combined contain the same logical channel(s)). However, the TFCS may be different between radio links, and so the TFCI may be different even though the transport format is the same. Hence the UE need not soft combine TFCI bits. During the period when a service that is not of interest to the UE is transmitted, the UE could DRX in order to save battery.   
Soft combining in the UE is possible if delay between MBMS p-t-m transmission streams does not exceed the soft-buffer size limit of the UE.  The RRM soft combining scheduling algorithm should have a maximum delay bound in order to faciliate the soft combining in the UE side.
The soft combining scheduling parameters are the start SFN, duration (in radio frames), and scheduling period. The scheduling period is the same for all cells.    
The UE should obtain all the information it needs to soft combine all radio links from the serving cell. The possibility of soft combining among the neighboring cells and its scheduled parameters will be periodically signalled to the UEs.

7.2
UE Capability

For FDD, the UE shall support selective combining and may support soft combining (signalling support will be needed). For TDD, the UE shall support both selective and maximum ratio combining.
7.3
MBMS Reception

The following descriptions add MBMS specific processes to be considered for each RRC State/Mode.

The BCCH contains information regarding the MCCH, while the latter contains information on the MTCH.

In the sub-sections below, how and when the UE reads the MCCH is not described as periodic MCCH transmission is described in 5.2.3. .

NOTE: reception of multiple MBMS services simultaneously is subject to UE capability; selection between these when needed is [FFS].
7.3.1
MBMS Reception in RRC Idle Mode

In idle mode, the UE shall:

- if the UE supports MBMS and

- if the UE has activated an MBMS service and there is an ongoing session for this service in the cell where the UE is situated, i.e. MTCH and MCCH are available

- act on RRC messages received on MCCH and:

- if the MBMS service requires the establishment of an RRC Connection 

- inform upper layers that the MBMS Service requires the establishment of an RRC Connection,

- if the MBMS service does not require the establishment of an RRC Connection :

- listen to the common transport channel on which the MTCH is mapped.

- if the UE determines that a neighbouring cell is suitable for selective combining and the UE has valid MBMS NEIGHBOURING CELL INFORMATION of that cell:

- performs selective combining of MTCH between the selected cell and the neighbouring cell.
- if the UE supports soft combining and determines that a neighbouring cell is suitable for soft combining and the UE has valid MBMS NEIGHBOURING CELL INFORMATION of that cell and valid MTCH SCHEDULING INFORMATION:

- performs soft combining of MTCH between the selected cell and the neighbouring cell.
7.3.2
MBMS Reception in RRC Connected Mode: URA_PCH state

In URA_PCH, the UE shall:

- if the UE supports MBMS and

- if the UE has activated an MBMS service and there is an ongoing session for this service in the URA where the UE is situated, i.e. MTCH and MCCH are available

- act on RRC messages received on MCCH,

- if on the MCCH is indicated that the MBMS service in the cell requires a cell update:

- initiate a cell update procedure. The cause to be used in the cell update procedure is defined in Stage 3.

- for each MBMS service that the UE has activated and where transmission on a MTCH is indicated in the MCCH, listen to the common transport channel on which the MTCH is mapped,

- if the UE determines that a neighbouring cell is suitable for selective combining the UE has valid MBMS NEIGHBOURING CELL INFORMATION  of that cell

- performs selective combining of MTCH between the selected cell and the neighbouring cell.
- if the UE supports soft combining and determines that a neighbouring cell is suitable for soft combining and the UE has valid MBMS NEIGHBOURING CELL INFORMATION of that cell and valid MTCH SCHEDULING INFORMATION:

- performs soft combining of MTCH between the selected cell and the neighbouring cell.

7.3.3
MBMS Reception in RRC Connected Mode: CELL_PCH state

In CELL_PCH, the UE shall:

- if the UE supports MBMS and

- if the UE has activated an MBMS service and there is an ongoing session for this service in the cell where the UE is situated, i.e. MTCH and MCCH are available

- act on RRC messages received on MCCH

- listen to the common transport channel on which the MTCH is mapped,

- if the UE determines that a neighbouring cell is suitable for selective combining the UE has valid MBMS NEIGHBOURING CELL INFORMATION  of that cell

- performs selective combining of MTCH between the selected cell and the neighbouring cell.
- if the UE supports soft combining and determines that a neighbouring cell is suitable for soft combining and the UE has valid MBMS NEIGHBOURING CELL INFORMATION of that cell and valid MTCH SCHEDULING INFORMATION:

- performs soft combining of MTCH between the selected cell and the neighbouring cell.

7.3.4
MBMS Reception in RRC Connected Mode: CELL_FACH state

In CELL_FACH, the UE shall:

- if the UE supports MBMS and

- if the UE has activated an MBMS service and there is an ongoing session for this service in the cell where the UE is situated, i.e. MTCH and MCCH are available

- act on RRC messages received on MCCH

- listen to the common transport channel on which the MTCH is mapped 

- if the UE determines that a neighbouring cell is suitable for selective combining the UE has valid MBMS NEIGHBOURING CELL INFORMATION  of that cell

- performs selective combining of MTCH between the selected cell and the neighbouring cell.
- if the UE supports soft combining and determines that a neighbouring cell is suitable for soft combining and the UE has valid MBMS NEIGHBOURING CELL INFORMATION of that cell and valid MTCH SCHEDULING INFORMATION:

- performs soft combining of MTCH between the selected cell and the neighbouring cell.

NOTE: For UEs in CELL_FACH, UTRAN may decide to send MBMS data over DTCH.

7.3.5
MBMS Reception in RRC Connected Mode: CELL_DCH state

In CELL_DCH, the UE shall,

- if the UE supports MBMS and

- if the UE has activated an MBMS service and there is an ongoing session for this service in the cell where the UE is situated, i.e. MTCH and MCCH are available and

- if the UE has the capabilities:

- act on RRC messages received on MCCH

- listen to the common transport channel on which the MTCH is mapped.

- if the UE determines that a neighbouring cell is suitable for selective combining the UE has valid MBMS NEIGHBOURING CELL INFORMATION  of that cell and UE has capability

- performs selective combining of MTCH between the selected cell and the neighbouring cell.
- if the UE supports soft combining and determines that a neighbouring cell is suitable for soft combining and the UE has valid MBMS NEIGHBOURING CELL INFORMATION of that cell and valid MTCH SCHEDULING INFORMATION:

- performs soft combining of MTCH between the selected cell and the neighbouring cell.

NOTE:
For UEs in CELL_DCH, UTRAN may decide to send MBMS data over DTCH
8.3.5
MBMS Neighbouring Cell Information
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Figure 1: MBMS Neighbouring Cell Information signalling flow

This signalling flow is applicable for handling MBMS to UEs in PMM IDLE and CONNECTED mode.

The purpose of the MBMS NEIGHBOURING CELL INFORMATION signalling flow is for the UTRAN to inform to UEs of the MTCH configuration of the neighbouring cells which are available for selective combining and soft combining. With MBMS NEIGHBOURING CELL INFORMATION the UE is able to receive MTCH transmission from neighbouring cell without reception of the MCCH of that cell. The MBMS NEIGHBOURING CELL INFORMATION shall be repeatedly transmitted on MCCH when selective combining or soft combining is utilized in the MBMS p-t-m transmission in the given cell group.

8.3.7
MTCH Scheduling Information
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Figure 2: MTCH scheduling information.

This signalling flow is applicable for handling MBMS to UEs in PMM IDLE and CONNECTED mode.
1. One purpose of the signalling flow is to enable the scheduling based soft combining. The UE may use the scheduling information for the same service among multiple cells to perform the soft combining if the maximum delay is within the UE’s buffer’ limit.  Another purpose of the signalling flow is to enable UEs to perform discontinuous reception of MTCH. The UE may discontinuously receive MTCH based on scheduling information indicated by the MTCH SCHEDULING INFORMATION. This signalling is transmitted on SCCPCH carrying MTCH or MCCH. The MTCH SCHEDULING INFORMATION is signalled at predetermined intervals. The scheduling information allows to cover different periods for different MBMS services. 
The MTCH SCHEDULING INFORMATION includes:
-
The beginning and duration for possible MBMS service transmissions on this SCCPCH or the SCCPCHs of the neighboring cell that carry the same service.
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