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1 Introduction 
This document discusses the timestamp issue in SYNC control frame for idle detection.
2 Discussion
When eNB receives no SYNC PDU for one schedule period, eNB needs to determine if this is due to service idle gap, or packet loss. If it is due to idle gap, the eNB can schedule other service data safely. Otherwise, the eNB should mute the affected subframes.

In current SYNC protocol, SYNC control frame, SYNC PDU type 0, is defined for idle and packet loss detection. The SYNC control frame is transmitted at the end of each SYNC burst. If there is no service data in one SYNC period, the total counter frame is also transmitted. For each SYNC period, control frames are transmitted several times to improve robustness.
This SYNC PDU type 0 is defined as following according to [1]:

	Bits


	Number of Octets

	7
	6
	5
	4
	3
	2
	1
	0
	

	PDU Type (=0)
	Spare
	1
	Frame Control Part

	Time Stamp
	2
	

	Packet Number
	2
	

	Elapsed Octet Counter
	4
	

	Total Number Of Packet
	3
	

	Total Number Of Octet
	5
	

	Header CRC
	Padding
	2
	Frame Check Sum Part



Figure 1. SYNC PDU Type 0 Format.

But, the specific usage of timestamp in this SYNC control frame is not clear yet.

In our understanding, the timestamp in this control frame should indicate the SYNC period to which it belongs. Or the eNB may not be able to tell whether one idle period is due to no services data or packet loss. Following figure show an example:
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Figure 2.SYNC control frame transmission
For first SYNC burst with timestamp T1, control frames are transmitted after SYNC burst with field of “packet number” and “Elapsed octet counter” set to the total packet number and total octet number of the first SYNC burst.

In SYNC period T2 and T3, there is no data to be transmitted from BMSC. According to SYNC protocol, control frames are still transmitted with “packet number” and “Elapsed octet counter” set to 0 at end of each SYNC period to help eNB detect these idle gaps.
When eNB receives these control frames, it can’t determine which control frame is transmitted for which SYNC period according to only the arriving time of these frames. It’s assumed the interval between arriving time of these frames varies due to delay jittering of transport network. 
So, if there is no other mapping information between control frames and the SYNC period, the eNB may not be able to determine for which SYNC period these control frames are transmitted respectively. One consequence is eNB regard the control frames of previous SYNC period as next one’s. 
So it’s proposed that each control frame should carries timestamp to indicate which SYNC period it indicates. When the eNB receives these control frames, it can determine exactly in which SYNC period there is no service data with the help of timestamp indicated. 

Proposal: The SYNC PDU type 0 is transmitted at end of each SYNC period with timestamp indicating the SYNC period it belongs to. 
3 Conclusion 
In this contribution we have demonstrated the problem without idle detection for MBMS content synchronization. We propose for RAN3 to agree on the proposed solution for idle detection in MBMS content synchronization.
Proposal: The SYNC PDU type 0 is transmitted at end of each SYNC period with timestamp indicating the SYNC period it belongs to.

4 Reference
[1] 3GPP TS25.446, MBMS synchronization protocol (SYNC)
[2] 3GPP TS25.346, Introduction of the Multimedia Broadcast Multicast Service (MBMS) in the Radio Access Network (RAN)
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