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1 Introduction 
This document provides clarification on idle detection with SYNC type 0 frames.
2 Discussion
In current SYNC protocol, SYNC control frame, SYNC PDU type 0, is transmitted at the end of each SYNC sequence, to improve synchronization recovery. 
First, we can check the definition of SYNC sequence, according to previous work in UMTS[2]:
MBMS user data shall be time-stamped based on separable synchronization sequences which are tied to multiples of the TTI length. Each synchronization sequence for each service is denoted by a single timestamp value working in such a manner that an increase of the timestamp value by one or more synchronisation sequence lengths shall be interpreted as an implicit start-of-a-new-synchronization-sequence-indicator, so that the RNC becomes aware that a new sequence is starting.
SYNC sequence is defined as a sequence of user data frames. The timestamp of neighboring SYNC sequences are increased by one or more synchronisation sequence lengths. The question is that are there still SYNC sequences for a period of idle time interval, in which there is no service data to be transmitted? 
The idle interval is from T2 to T4, or 2 SYNC sequence length long. Will BM-SC regard this idle interval as idle SYNC sequences, and still transmit SYNC type 0 frames in the interval? Figure 1
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Figure 1. Example of Idle Interval
In our understanding, BM-SC will construct SYNC sequence at fixed interval of SYNC sequence length long. For every interval, there is a corresponding SYNC sequence. 
If there is no service data to be transmitted in one interval, type 0 frames are needed to be transmitted. The parameters in these type 0 frames shall be set to, as follows:
· Packet Number: zero
· Elapsed Octet Counter: zero
· Timestamp: the timestamp of corresponding SYNC sequence.
When eNB receives these type 0 frames, it can recognize the corresponding SYNC sequence is empty. Then it can schedule the corresponding scheduling period safely without damage to MBSFN condition.
Otherwise, if BM-SC transmits nothing in the idle interval, eNB will have no indication to tell whether there is no service data in the idle interval or not, or the whole SYNC sequence may be lost. To avoid interference, the eNB may have to mute the whole corresponding scheduling period.
Based on the above consideration, we have the following proposals:
Proposal 1: BM-SC shall construct SYNC Sequence continuously, no matter whether there is service data to be transmitted in one SYNC Sequence or not.

Proposal 2: SYNC type 0 frames are transmitted with “Packet Number” and “Elapsed Octet Counter” to zero, when no SYNC data frames is in one SYNC sequence.
Proposal 3: If eNB receives neither SYNC data frames nor type 0 frame in a corresponding SYNC Sequence, it regards the whole SYNC sequence lost.
3 Conclusion 
In this contribution, we discussed the usage of type 0 frame for idle detection. If the proposals are agreed, we will be happy to prepare corresponding CR.
Proposal 1: BM-SC shall construct SYNC Sequence continuously, no matter whether there is service data to be transmitted in one SYNC Sequence or not.

Proposal 2: SYNC type 0 frames are transmitted with “Packet Number” and “Elapsed Octet Counter” to zero, when no SYNC data frames is in one SYNC sequence.

Proposal 3: If eNB receives neither SYNC data frames nor type 0 frame in a corresponding SYNC Sequence, it regards the whole SYNC sequence lost.
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