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1. Introduction

In order to achieve the SAE Bearer level content synchronization SYNC layer should indicate the eMBMS data packet transmission time [1]. Inheriting from R6 WCDMA, frame number can be used as one possible simple method to denote the time stamp information. The eMBMS-GW and eNB have their own frame number counter as the timing indicator and in SFN area all eNBs’ frame number can be alignment [2]. 
To determine the uniform transmission time for one MBMS data packet in eMBMS-GW SYNC layer, the time counter offset and the transmission delay between eMBMS-GW and eNB are needed. In this document we discuss how to obtain the time counter offset and the maximum transmission delay by eMBMS-GW eNB node synchronization procedure.
2. Discussion
2.1 Timing counters in LTE
The time counter parameters in eMBMS-GW and eNB can be inherited from R6 WCDMA.

BFN 
eNB Frame Number counter. Same as the R6 BFN definition [3], it is the eNB common frame number counter as the network synchronization reference. Range: 0..4095 frames.
AFN
eMBMS-GW Frame Number counter. It is the eMBMS-GW common frame number counter as the network synchronization reference. Range: 0..4095 frames.

The BFN and AFN are independence and self-counted after power on and finish system initialization in eNB and eMBMS-GW. They are severally used as the reference time counter in eNB and eMBMS-GW.

[image: image1.emf]eMBMS

-GW

eNB2

eNB1

AFN

BFN-1

BFN-2

4094 4095 0 1 2 3 4 5

147 149 150 151 152 153 154 155

147 149 150 151 152 153 154 155 148

148

Strictly aligned


Figure1: Timing counters in LTE SFN
In SFN area, with the physical layer frame timing synchronization the time of the frame boundary in each eNB is phased aligned and the frame number of eNBs can be alignment. The SYNC layer can use the frame number as the transmission time stamp. So it is enough to align the data sending of E-MBMS with a precision of one frame at the frame starting boundary time.
2.2 eMBMS-GW eNB node synchronization procedure
Inherited from the idea of R6 WCDMA RNC-NodeB node synchronization in [3], eMBMS-GW eNB node synchronization procedure is defined for E-MBMS to obtain the time counter offset (△) between eMBMS-GW and eNB, which is BFN= (AFN+△) mod 4096, and measure transmission delay (TD) on the route between eNB and eMBMS-GW. △ is an integer of frame number.
Proposal 1: The eMBMS-GW eNB node synchronization procedure is needed for E-MBMS to obtain the time counter offset and to measure the transmission delay between eMBMS-GW and eNB.
The detail of eMBMS-GW eNB node synchronization procedure is described below.

· Case of internal synchronization network architecture:

In this case, eMBMS-GW eNB node synchronization procedure may be same as the R6 WCDMA RNC-NodeB node synchronization [3].  
The eMBMS-GW sends a DL NODE SYNCHRONISATION control packet to each eNB in SFN area containing the sending time T1. Upon reception of a DL NODE SYNCHRONISATION control packet, each eNB shall respond with UL NODE SYNCHRONISATION control packet, indicating the receiving time T2 and response sending time T3, as well as T1 which was indicated in the initiating DL NODE SYNCHRONISATION control packet. The eMBMS-GW gets the UL NODE SYNCHRONISATION control frame and stamp the receiving time T4. The time precision of the T1, T2, T3 and T4 is similar with the R6 WCDMA definition, which may be the eighth of one frame.
According to the R6 WCDMA assumption the DL and UL has the equivalent delay, then for each eNB △ and TD can be computed as: 

△=Round [((T2-T1+T3-T4) mod 4096)/2] 
and 

TD=Ceil [((T2-T1+T4-T3) mod 4096)/2] 
Figure 2 shows an example. 
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Figure2: eMBMS-GW eNB Node synchronization in case of internal synchronization network architecture
· Case of external synchronization network architecture: 
In this case, all eNBs and eMBMS-GW have the common external time reference source such as GNSS and are synchronized by it. 
The eMBMS-GW and eNB still have their own frame number as time benchmark, AFN for eMBMS-GW and BFN for eNB. Despite the relative independence of these frame number counter they have the common GNSS time reference and the frame start boundary is strictly aligned. The eMBMS-GW and eNB know itself frame number counter offset to that common GNSS time reference after power on and finish system initialization, which are AFNoffset for eMBMS-GW and BFNoffset for eNB. The timing relation of eNBs in SFN is shown in Figure3.
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Figure3: Time relation for external synchronization architecture in SFN
The mapping relation between AFN and BFN can be directly deduced from AFNoffset and BFNoffset and it is fixed and accurate.
The eMBMS-GW eNB node synchronization in this case has some differences with the internal synchronization case. T1 and T2 in the eMBMS-GW eNB node synchronization can be transformed into the absolute GNSS time according to correlative AFNoffset and BFNoffset. Because we only concern the DL transmission delay and it can be directly calculated by these absolute times, T3 in the UL NODE SYNCHRONISATION is useless. 
Another factor of BFN offset to the common reference time, i.e. BFNoffset of each eNB, should be sent to eMBMS-GW within the node synchronization procedure for obtaining the △ and TD. The feedback information in UL NODE SYNCHRONISATION control packet needs including BFNoffset information. 
No assumption of equivalent delay on DL/UL is needed, and then for each eNB △ and TD can be computed as: 

△i= Round ((AFNoffset – BFNoffset-i) mod 4096) 
and 

TD=Ceil [(((T2 + BFNoffset) mod 4096)–((T1+ AFNoffset) mod 4096)) mod 4096] 
Figure 4 shows an example.
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Figure4: eMBMS-GW-eNB Node synchronization in case of external synchronization network architecture
Because of the IP multicast transmission between eMBMS-GW and eNBs the transmission delay measurement may have the jitter error on the T2 in eMBMS-GW eNB node synchronization procedure, which will impact the veracity of TD measurement. To reduce this impacting the eMBMS-GW eNB node synchronization procedure can be performed several times, for example 5 to 10 times, and average all obtained TDs for this eNB to improve the accuracy of TD measurement. This method is a nature idea to proportion the jitter error in different measurement and get much more accuracy result.
2.3 Frequency of eMBMS-GW eNB node synchronization
Because eMBMS-GW and eNBs have their own clock deviation, the frame offset △ between AFN and BFN can change along with the time. According to [4], the minimum requirement of frequency error accuracy for BS is 0.1ppm. We can calculate the clock deviation of eNB and eMBMS-GW in one day is:


3600*24*0.1*10-6=8.64ms. 
This corresponds to almost one frame deviation a day in eNB or eMBMS-GW. So the maximum deviation between eMBMS-GW and eNB may be 2*8.64ms a day. It is almost 2 frames deviation a day. Because the content synchronization precision requirement is one frame, so in order to overcome the clock deviation impact eMBMS-GW eNB node synchronization needs to be performed twice a day.
Proposal 2: The eMBMS-GW eNB node synchronization procedure needs to be performed twice a day in order to overcome the clock deviation impact for guarantee the synchronization precision requirement. 
3. Conclusion
In this contribution, the eMBMS-GW eNB node synchronization procedure for E-MBMS is defined to obtain the time counter offset and to measure the transmission delay between eMBMS-GW and eNB for content synchronization time stamp setting. The relative content of time counter offset and transmission delay calculation and performing frequency is also discussed. We hope the above mentioned proposals can be discussed and approved.
References
1. R3-070708 Text proposal for MBMS content synchronization, 2007-03
2. R3-070645 Inter E-NodeB Frame Number Alignment in LTE MBMS, 2007-03
3. 3GPP TS 25.402 V7.0.0, “Synchronization in UTRAN Stage2”, 2006-03.

4. 3GPP TS 25.104 V7.4.0, “Base Station (BS) radio transmission and reception (FDD)”, 2006-06






PAGE  
1

_1237269223.vsd
文本�

�

�


_1237269357.vsd
拖动侧边手柄可更改文本块的宽度。�

文本�


_1237269450.vsd
文本�

�


_1237269163.vsd
拖动侧边手柄可更改文本块的宽度。�


