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1 Introduction
In the last RAN3 meeting, RAN3 clarified that relation of SYNC sequence and SYNC period as below. This document studies the relation of SYNC sequence and scheduling period. 

-  ‘Synchronization sequence is a kind of MBMS data burst. All SYNC packets in one synchronization sequence related to a service have the same timestamp, and synchronization sequence length equals to multiples of TTI length. There may be one or more synchronization sequences to be transmitted within the synchronization period’.
2
Discussion
The SYNC sequence is configured by the BM-SC. The scheduling period is configured by the MCE. These two parameters are dependently, can not decide one parameter without considering/know the other parameter. Otherwise, there will be some problem. Below one example is given. 
Step 1: the BM-SC configure the SYNC sequence to the value of 100 ms. Since in one sequence, the Time Stamp is set to same, and the step of TS is 10*n ms. Assuming the SYNC period is 10 minutes. That is 600,000 ms. In one SYNC period, totally there are 6000 SYNC sequence.
Step 2: the MCE don’t know the SYNC sequence length and not considering the SYNC sequence value, the MCE configure the scheduling period with the value of 320 ms to the eNB. In one SYNC period, totally there are 1875 scheduling period.
Step 3: the eNB maps the data from the same SYNC sequence into the same scheduling period. Since the resource in one scheduling period is semi-static, it is beneficial that maps the same numbers of sequence into each scheduling period. That means the eNB maps the sequence to scheduling period equally. However, 6000 SYNC sequences can not be mapped to 1875 scheduling periods equally.
Proposal 1: SYNC sequence and scheduling period are configured dependently. 
Naturally, there are three possibilities of the relation of SYNC sequence and scheduling period.

SYNC sequence length > Scheduling period length
SYNC sequence length = Scheduling period length
SYNC sequence length < Scheduling period length). 
· Is SYNC sequence length > Scheduling period length possible?
If the data amount is one SYNC sequence is larger than the transmission capacity of one scheduling period, the data from one sequence is mapped to more than one scheduling period. As showed in the figure 1.

The disadvantage of this alternative is

( In case of consecutive packets loss, the data mute may cross more than one scheduling period.

(The Scheduling Period would start with half-packets of the specific service.
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Figure 1: SYNC sequence > Scheduling period
So this alternative is possible, but not recommended.
· Is SYNC sequence length = Scheduling period length possible?
In this alternative, one SYNC sequence is mapped to one scheduling period. Assuming the scheduling period is 320 ms, the SYNC sequence is 320 ms. The time stamp in the sequence 1 is set to 0, the time stamp in the sequence 2 is set to 32. The absolute starting time for each scheduling period = x + Time Stamp * 10 ms. X is the starting time of scheduling period 1. The time stamp indicates the absolute starting time of each scheduling period.

[image: image2.emf]SYNC Sequence 1

Scheduling Period 1

0 0 0 0

0 0 0 0

0  Time Stamp

Note :Sequence Length = 

Scheduling period length

Data with other header

BM-SC

eNB


Figure2: SYNC sequence = Scheduling period

So this alternative is possible and recommended.
· Is SYNC sequence length < Scheduling period length possible?
In this alternative, multiple SYNC sequences are mapped into one scheduling period. Figure 3 give one example. Here the scheduling period = 320 ms, SYNC sequence = 160 ms. The time stamp in the SYNC sequence 1 is 0, and the time stamp in the SYNC sequence 2 is set to 16. Two SYNC sequences are mapped to one scheduling period.
Compare to the alternative 2, alternative 3 uses two time stamps mapped to one scheduling period. This addition information doesn’t bring any advantage. According to the definition in the TS25.446, ‘the time stamp is indicates absolute time value for the starting time of certain transmission period in the air interface within the synchronisation period.’
In alternative 3, some time stamp doesn’t indicate the absolute starting time for the transmission period. Absolute staring time of transmission period = x + Time Stamp * 10ms (x is the absolute starting transmission time of scheduling period 1). TS = 0 indicate the absolute staring time of scheduling period 1. But the TS = 16, doesn’t means the eNB shall transmit the data at the absolution time of x + 160 ms, considering the service multiplexing. This is against the principle of time stamp.
So this alternative is against the principle of time stamp. So it is not recommended.
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Figure3: SYNC sequence < Scheduling period

We see no reason for the 2 periods to be different. The Scheduling Period will be configured related to channel switching demands. Assumption is that this will e.g. be 320-1.2s. With such a Scheduling Peiord, is there any reason not to use this period also for the SYNC Sequence? If we see no reason for that, then why introduce this flexibility?
Here coming the proposals:
Proposal 2: The time stamp is indicate the absolute starting time of scheduling period. 

Proposal 3: The SYNC sequence is configured as the same value of scheduling period. 
3
Proposals

In this document, we study the relation of SYNC sequence and scheduling period. We need to keep the time stamp principle in UMTS unchanged. The time stamp is also indicate the absolute starting time of scheduling period in LTE. We proposed three proposals in RAN3 and if the proposal is agreed, we are glad to provide corresponding CRs.
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