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1. Introduction

According to the characteristics of OFDM in LTE, RF combining can be used for MBMS in SFN area to improve the cell boundary performance especially in multi-cell transmission mode [1]. To obtain this RF combining target the transmission of MBMS service data in different eNBs of SFN area has some corresponding synchronization requirements. 
In this document we will discuss these synchronization requirements for MBMS RF combining in LTE SFN area.
2. Discussion
In order to do the correct and effective RF combining on air interface three layers synchronization requirements for the MBMS data transmission in LTE SFN need to be considered. 
Figure 1 shows an example. eNB1 and eNB2 are in the same SFN area. eNB and aGW have their own time counter respectively, which are BFN for eNB and AFN for aGW.
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Figure1: Three layers synchronization requirements for MBMS RF combining in LTE SFN
Note: BFN is eNB frame number counter as the network synchronization reference, which is range from 0 to 4095.
         AFN is aGW frame number counter as the network synchronization reference, which is range from 0 to 4095. 
· Physical layer frame timing synchronization: The physical frame timing of each eNB in SFN area should be strictly aligned at the start boundary of frame to guarantee the physical layer framing time synchronization, which is 
[image: image2.emf]1

in Figure 1. This is the L1 synchronization requirement. The precision requirement is in microsecond level [1]. The detailed physical layer frame timing synchronization solution is presented in [2].
· L2 content transmission synchronization: The same content of an MBMS service should be transmitted at the same time at each eNB in SFN area to guarantee that the same content is combined in time at UE, which is 
[image: image3.emf]2

in Figure 1. This is the L2 transmission synchronization requirement. The detailed L2 content transmission synchronization solution is proposed in [3].
· Resource block allocation synchronization: The physical resource block allocation pattern in each TTI of each eNB in SFN area should be coincident to guarantee that the same resource block is used for the same MBMS service data in different eNBs, which is 
[image: image4.emf]3

in Figure 1. This is the L3 service scheduling synchronization requirement.
3. Conclusion
In this contribution, the synchronization requirements for MBMS RF combining in LTE SFN are discussed. It has been shown that three aspects of synchronization for SFN transmission have to be considered. These aspects or requirements are physical layer frame timing synchronization, L2 content transmission synchronization and resource block allocation synchronization. All these requirements have to be met to allow for MBMS in LTE SFN to do the RF combining validly. 
We ask the group to discuss and to approve the mentioned proposals. It is also proposed to include the text proposal below into TR 25.813.
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Text Proposal for TR 25.813

------------------------------------------ The Beginning of Text Proposal --------------------------------------------
11.x
Synchronization requirements for MBMS

MBMS Multi-cell transmission in SFN area can use combining in air to improve the performance on cell boundary. For this purpose there exist three layers synchronization requirements.

1) Physical layer frame timing synchronization

The physical frame timing of each eNB in SFN area should be strictly aligned at the start boundary of each frame to guarantee the physical layer framing time synchronization. The precision requirement is in microsecond level.

2) L2 content transmission synchronization

The same content of an MBMS service should be transmitted at the same time by each eNB in SFN area to guarantee that the same content can be combined in time at the UE. 
3) Resource block allocation synchronization

The physical resource block allocation pattern in each TTI should be coincident for all eNBs in SFN area to guarantee that the same resource block is used for the same MBMS service data in different eNBs.
The following figure shows an example of these three layers synchronization requirements:
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Figure11.x: Three layers synchronization requirements for MBMS RF combining in LTE SFN
Note: BFN is eNB frame number counter as the network synchronization reference, which is range from 0 to 4095.
         AFN is aGW frame number counter as the network synchronization reference, which is range from 0 to 4095. 
------------------------------------------ The End of Text Proposal --------------------------------------------
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