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1 Introduction
Centric MBMS Architecture was identified as one possible solution to support the MBMS service over HSPA+. In this contribution, an example signalling procedure and main parameters for the centric MBMS Architecture is given, which indicates that MBMS service can be supported with the Centric MBMS Architecture over HSPA+. 
2 Discussion
2.1 Definition
M_NB+: Master Node B+, logical entity, located in legacy RNC or Node B+, with the functions of user plane establishment based on Iur IP multicast, ROHC function, transmission mode decision& co-coordination, RB configuration for S-NB. Master NB+ is configured by OAM.
S_NB+: Slave Node B+, logical entity, located in legacy RNC or Node B+, without the above functions. S_NB+ belongs to which M_NB is configured by OAM.
2.2  Example Scenario
The example scenario is shown in the following figure:
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Figure 1 Example Deployment Scenario
In Figure 1, cell 1,2,3 belong to Slave Node B+1, and cell 4,5,6 belong to Slave Node B+2, cell 7,8,9 are belong to Master Node B+.
It is assumed that counting threshold is 2, the cells that have more than 2 UEs will use PTM transmission mode, and these cells that have 1 or 2 UEs will use PTP transmission mode.  

To simplify the example procedure, counting and RB procedure is not drawn in section 2.3 for Master Node B+ cell.

2.3  The example signalling procedure:
The procedure based on the above example deployment scenario is shown in the following figure:
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Figure 2 Example Signaling Procedure

* Session Start 

The core network node (e.g. SGSN) sends MBMS Session Start Request message to all RNCs linked to this SGSN. Then the M-NB+ and S-NB+s respond with MBMS Session Start Response message respectively and differently. This session Start Procedure will reuse the Rel6/7 parameters.
Step 1: The core network node (e.g. SGSN) sends the MBMS Session Start Request message to M-NB+. M-NB+ responds with Session Start Response message and user plane bearer is established as this NB+ is configured as Master NodeB+.
Step 2: The Core network node (e.g. SGSN) sends MBMS Session Start Request message to S-NB+1). S-NB+1 responds with MBMS Session Start Response message with the parameter of "Successful MBMS Session Start - No Data Bearer Necessary" as if S-NB+1 has already received the session start message from another SGSN.
Step 3: The same procedure as in step 2 is executed between the S-NB+2 and CN node.
Note: It’s supported by current specifications as described in Annex.
* Counting and Transmission Mode Decision 
Step 4: All NB+s (including Master Node B+ and Slave Node B+) do counting procedure as in  Rel6/7 specification. 
Step 5: Slave NB+s decide the recommended transmission mode according to its own counting result. 

According to figure 1 scenario, PTM mode is suitable for cell 1,2,3  which controlled by S-NB+1 (shown in step 5a). And PTP mode is suitable for by cell 4,5 and PTM mode is suitable  for cell 6 (shown in step 5b). 
Step 6: S-NB+1 and S-NB+2 report the recommend transmission mode to M-NB+ (shown in step 6a& 6b)
Step 7: M-NB+ make the final transmission mode decision according to reports from S-NB+s and RRM/operator strategy, i.e., cell 4 transmission mode is changed to PTM due to its neighbor cells are PTM.
*RB Configuration Procedure

Step 8: M-NB+ decides the RB parameters (for PTM or MBSFN) of the MBMS services.   

Step 9: M-NB+ sends final transmission mode decision and RB parameters of the MBMS services to slave NB+s by MBMS Common Transport Channel Setup message, which includes cell list IE that indicates PTM  mode cell and Iur multicast IP address IE, TMGI, MBSFN or soft-combining indication etc.

Step 10: After S-NB+ assigns the PTM OVSF code for the MBMS services and assigns the RB parameters for the cell that use the PTP transmission mode, S-NB+ responds with MBMS Common Channel Setup Response message to M-NB+. 
Step 11:  M-NB+ triggers the MBMS PTM information exchange procedure to ensure the NB+ can obtain the neighbor NB+ RB information  and transmit it to UE as MBMS Neighbouring Cell p-t-m RB Information described in 25.331 so that UE can do soft-combining correctly.
NOTE: If for soft combining, step 4-7 and step 11 are needed; while for MBSFN, they are not needed. 
* User Plane Establishment
Step 12: S-NB+s join the Iur multicast group and get ready to receive MBMS data packets from M-NB+.
Step 13: CN transmit data to M-NB+.
Step 14: M-NB+ does the ROHC and RLC processing and transfers the data packets to Iur IP multicast group. The CFN information is inserted into the Iur packets to indicate Node B+ at which time this packet will be sent over the air interface. The content synchronization solution is kept by the algorithm based on the CFN.
Step 15: S-NB+ does MAC and L1 layer processing, and then transmit packet according to CFN value and RB parameters. And UE receive MBMS packet according to MCCH information.
3 Conclusion and Proposal
This paper shows the example C-Plane and U-plane signaling procedure based on the centric MBMS Architecture, which indicates that MBMS service can be supported with the Centric MBMS Architecture over HSPA+.. 

It is proposed RAN3 to agree the centric architecture as one candidate solution.
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5 Annex
- From the text from TS23.246 section 8.3, it can be seen that: SGSN will send the MBMS session start message to all RNCs: 

TS23.246 section 8.3

“3. The SGSN sends an MBMS Session Start Request message including the session attributes (TMGI, QoS, MBMS service Area, Session identifier, estimated session duration, broadcast/multicast, time to MBMS data transfer, list of RAs …) to each BSC and/or each RNC that is connected to this SGSN…………”
- In fact, one RNC may link to several SGSNs, that is, one RNC will receive more than one session start message, to avoid multi-user bearer plane linking, RNC will only establish one RAB to a SGSN, as stated in TS 23.246 section 8.3 and TS 25.413 section 8.36.2:

TS 23.246 section 8.3

“3 ……. A BSC in Gb mode which does not serve the MBMS Service Area need not store the session attributes. A BSC/RNC receiving multiple MBMS Session Start Request messages establishes only one bearer plane with one SGSN”
TS 25.413 section 8.36.2
“If the RNC receives from several CN nodes for a certain MBMS Bearer Service the MBMS SESSION START message and all the MBMS SESSION START messages include the RA List of Idle Mode UEs IE, the RNC shall, if supported, maintain an MBMS Iu signalling connection towards all the CN nodes and inform them accordingly i.e. with MBMS SESSION START RESPONSE message and cause value "Successful MBMS Session Start - No Data Bearer Necessary" to all the CN nodes except the one, if any, towards which the RNC confirmed the successful MBMS RAB establishment.”
Conclusion: in current specification, RNC may receive MBMS Session Start messages from several CN nodes ( e.g SGSN). RNC will establishes only one bearer plane with one SGSN, for other SGSN, the “message of No data Bearer necessary” will be replied.

















































































































































































































































































































































































































































































Controlled by S-NB+2





Controlled by M-NB+





Controlled by S-NB+1
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3: Session start &response (No data bearer established)





2: Session start &response (No data bearer established)





1: Session start &response





13: MBMS data packet





14: ROHC/RLC process





6





12: Joining Iur multicast group





11b: MBMS information exchange





11a: MBMS information exchange





10b: MBMS common transport channel setup response (ovsf code)








10a: MBMS common transport channel setup response (ovsf code)
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5a: Mode decision (e.g. cell 1, 2 ,3: PtM )





4: Counting procedure as rel6/7
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5b: Mode decision. (e.g. cell 6:PtM ;cell 4,5: PtP)





9b: MBMS common transport channel setup (cell list, RB parameters)








9a: MBMS common transport channel setup (cell list, RB parameters)








8: Decision PtM RB parameters





7: Make decision (e.g. cell 1,2,3,4,6:PtM ;cell 5: PtP)





6b: Report transmission mode mode





6a: Report transmission mode mode





IP router
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