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1 Introduction
In RAN3#56 meeting, MBMS support in the evolved HSPA network was discussed and some areas that need further study were listed in the TR. Apart from those, we think content synchronisation of the MBMS service between the legacy network and the evolved HSPA network needs to be considered to ensure the good user experience. So in this paper, we firstly discuss the requirement of the content synchronization, and then propose a possible solution.
2 Discussion
2.1 Requirement of MBMS Content Synchronization between Legacy Network and Evolved HSPA Network
With the evolved HSPA network deployment, it’s identified that the relocation between the legacy network and the evolved HSPA network, which is triggered by UE moving, load balance or CS service, will be frequent. In this sense, we think the content synchronization of the MBMS service between the legacy network and the evolved HSPA network shall be required to ensure the good user experience. Otherwise UE may experience large jitter in the MBMS service (or content) in the relocation case or cell-reselection case for idle UE. 
2.2 Necessity of Content Synchronization Mechanism 
In the legacy network, there is no specific synchronization mechanism between RNCs. The MBMS data packet received by the RNC does not include the information on the transmission time over the air interface. When RNC receives the packet, it just sets a proper CFN value in the Iub FP frame to adjust a little the transmission time only in RNC coverage, i.e. RNC doesn’t know the transmission time over the air interface in the coverage areas of other RNCs.
For the evolved HSPA network, in RAN3#56 meeting, the “inter-NodeB” soft-combining was considered and IP multicast was nominated as the method of MBMS user data delivery. Because of the difference of the routing and traffic status of IP multicast between eHSPA NodeBs, the node above the NB+ shall send out the MBMS data in advance to ensure every NB+ can get ready for sending the data over the air in time, NB+ shall have enough time to process and buffer the packet until the correct transmission time is arrived, i.e. NB+ will delay some time to transmit over the air since they receive MBMS data from upper node.
From the above description, it could be found that the process logics of the legacy network and the HSPA+ network are different, i.e. RNC doesn’t know MBMS packets transmission time over the air in the HSPA+ network, while eHSPA NodeB knows this information. So there is no mechanism that can ensure the content is synchronized between them. Considering the frequent moving or relocation cases between them, a synchronization mechanism will be needed to avoid the jitter and user’s bad service experience.
2.3 Content Synchronization Mechanism
2.3.1 Description 
To achieve the content synchronization, time synchronization between the legacy network and the evolved HSPA network is mandatory. MBMS data packet shall include the information on the transmission time over the air interface which can be stamped by GGSN, the information can be used to ensure the content synchronization between the legacy network and evolved HSPA network. 
When receiving the MBMS packet, the RNC calculates a proper CFN based on the information and the legacy NodeB just send the MBMS packet accordingly. As for the evolved HSPA NodeB, it just sends the MBMS packet according to the information, which is included in the MBMS packet to indicate the transmission time over air interface.  
The mechanism can be based on both UP architectures, i.e. IP multicast from GGSN to NB+/RNC mentioned in [3] and RNC forwarding to NB+ mentioned in [2][4].

This mechanism demands that information that indicates the transmission time over air interface should be set by GGSN and known by legacy RNC and evolved NodeB. And it will bring a little modification on legacy RNC inner processing way, i.e. mapping of transmission time over air interface to the CFN. 
Based on the content synchronization mechanism, we think soft-combing could be further easily implemented if needed.

2.3.2 Example  

The mapping method of transmission time over the air interface and the CFN is shown as below. 
Assumption: 

-  T_NOW:

the current time in the RNC

-  T_STAMP:

the time MBMS packet sending over the air

-  T_DIFFERENCE:
the difference between T_NOW and T_STAMP

-  CFN_TARGET:
the Iub frame CFN that RNC will set in the packet 

-  RFN_NOW: 

the current RFN in the RNC

Then

-  RNC can calculate the T_DIFFERENCE

T_DIFFERENCE = T_STAMP - T_NOW


<formula 1>
-  The period of a circle of RFN/BFN/SFN is 4096*10ms，so RNC can calculate the number (A) of circle RFN/BFN/SFN needed.
A = T_DIFFERENCE / 40960



<formula 2>
-  RNC can calculate the frame offset (B) based on the current RFN/BFN/SFN，

B = (T_DIFFERENCE % 40960) / 10



<formula 3>
-  RNC can calculate the CFN (CFN_TARGET) which will be set in the packet 

CFN_TARGET = (RFN_NOW + RFN_BFN_OFFSET + B– Frame offset) mod 256









<formula 4>
-  It could be considered to send the MBMS packet in the Iub in advance to avoid the transport jitter.
3 Conclusion

It can be concluded that:
Proposal 1: MBMS content synchronization between the legacy and evolved HSPA networks is needed.
And to achieve the content synchronization, the following points are proposed:

Proposal 2:  Time synchronization between legacy and HSPA+ network is needed.

Proposal 3: Legacy RNC and eHSPA NB should know the same transmission time over the air for each MBMS packet.
Proposal 4: RNCs buffer the MBMS packet and calculate a proper CFN value to the packet based on the transmission time over the air.
4 Proposal 

We propose to capture the proposals in the conclusion part and the agreements in the discussion part into the TR section 7.8.
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