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Discussion and decision
1 Introduction

This document assesses whether it is possible to re-use of the SYNC protocol as defined in 25.446 in E-UTRA and/ or if any changes are needed. In this paper we assume the SYNC protocol should support synchronisation of content on the Uu for succesful cases and well as failure cases, but excluding the case of multiple consecutive packet losses. 

2 Overview
2.1 Starting points
The sync protocol, which runs between the BM-SC and eNB (see [1]), was originally designed to ensure synchronised transfer of MBMS user data employing the multi-cell transmission mode.

The BM-SC forwards the MBMS user data, packets, after assigning the appropriate control fields defined in the SYNC protocol. The protocol applies the concept of a synchronisation period

The eNB buffers the MBMS user data corresponding to schedurling period and re-orders the packets so that data concerning to one service is transmitted consecutively. In case there are more packets received than can be fitted in an schedurling period, the eNBs discard any packets the packets that would end up beyond the scheduling period.
The following figure illustrates the transfer on the radio interface of a number of packets, with different colour indicating different MBMS services (or MTCH logical channels). It should be noted that the subframes indicated in the figure may not be entirely consecutive; i.e. they are subsequent subframes out of the subset allocated to the PMCH the MBMS service is mapped on to.
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Figure 1: Transmission of packets on Uu interface
The eNB multiplex the services in one SYNC period according to a pre-configured configuration. The SYNC period could be as low as what is needed to cope with the transfer dealy. In the eNB, the data is scheduled according the the scheduling period. The scheduling period is corresponding with what the eNB has to buffer and how often a UE gets scheduling info. The scheduling period has the same length of the SYNC period. 
Proposa 1: The SYNC period in BM-SC is same as the scheduling period in the eNB.

The BM-SC does not do any discarding; in case of 'overflow'. The eNB is assumed to always discard packets of the service that is scheduled last in the scheduling period. 

2.2 UTRA SYNC Protocol- some change expected
Some basic characteristics of the SYNC protocol specified in TS 25.446 are as follows:

The protocol applies one instance per bearer

The protocol employs the following messages:
· PDU type 0: Sync info without payload, which includes the following fields: time stamp, packet numer, elapsed octet counter, total number of packets, total number of octets

· PDU type 1: User data with uncompressed header, which includes the following fields: time stamp, packet numer, elapsed octet counter, payload

· PDU type 2: User data with compressed header, which includes the following fields: time stamp, packet numer, elapsed octet counter, PDCP information, uncompressed payload IP header, payload

The (more relevant) fields are used to indicate the following:
Time stamp: indicates an absolute time for the start of transmission at the radio interface

Packet number(EPC): a SYNC PDU number that is unique within the scope of a sync period

Elapsed Octet Counter (EOC): Indicates the number of octets within this sync period that have occurred prior to the first octet of the payload included in this message

Total number of Octet (TOC): Indicates the number of octets for the concerned MBMS service during the last hour

Total number of Packet (TPC): Indicates the number of packets for the concerned MBMS service during the last hour
The following sequence illustrates a typical message sequence for one sync period. 
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Figure 2: Typical message sequence
After the data transfer phase in which PDU type 1 packets are transferred, there is a conclusion phase in which PDU type 0 packets are transferred (i.e. repetition may be used to improve reliability). The Elapsed Octet Counter (EOC) in the PDU Type 0 is the counter per SYNC period. 
In the PDU Type 0, Packet number and Elapsed Octet Counter indicate the total packet number and total elapsed octet counter for one service in each SYNC period. From these two parameters, the eNB can make synchronization in each SYNC period. If it is synchronization is achieved in each SYNC period, then the synchronization is achieved in the whole session. PDU Type 0 is repeted to ensure the eNB receives this PDU. 

We don’t see the usage of the Total number of Octet (TOC) and Total number of Packet (TPC). They are referred to the total packet number/total octet number in the last one hour. In order to use this parameter, the eNB need to record not only the total packet number/octet in each sync period, but also the total packet number/octet in each hour. This brings complexity to the eNB, because the hour boundary may in the middle of one SYNC period. Do we really need these parameters in eMBMS to be as one hour level? Or it is better to define the TOC and TPC as the total number of octet/packet in one SYNC period?
Proposal 2: It is proposed to analysis if the TOC and TPC is indicating the total octet/packet for one SYNC period.
2.3 Use of 25.446 for eMBMS user data

The time stamp is calculate by BM-SC as TS= TRcv + Delay + Sync Period.

Figure 3 gives an example configuration. Assuming a sync period is 640ms. Delay is 320ms
· The BM-SC receives the first packet for service 3 at 10:00:00:000 (hh:mm:ss:ms) and all the service 3 packet will be set it's TS 1= 10:00:00:960.

· The BM-SC receives the packet for service 1 in the same sync period at 10:00:00:010 (hh:mm:ss:ms) and all the packet for the service 1 will be set it’s TS2=10:00:00:970.
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Figure 3: Packet handling timeline for example, nowdays solution
The packet with Sync header is transmitted to the eNB.The eNB performs the following actions:

· The eNB is configured with SFN range and transmission period. For example, it is configured that the one scheduling period starts in the radio frame with SFN=320, ends at SFN = 384. Each SFN naturely has corresponding absolute time. The absolute time for SFN 320 is 10:00:00:600. The absolute time for SFN 384 is 10:00:01:240. The absulte time for this scheduling period is [10:00:00:600 to 10:00:01:240]. 
· The eNB receives the Service 3 packet with TS1 = 10:00:00:960. TS1 indicates fall into the range of above mentioned scheduling period. The eNB shall schedule the packet in this scheduling period. And transmit the packet based on the aboulte time of this scheduling period. According to the configuration of multiplexing, the eNB placed the service 3 packet into the tail part of the scheduling period. Alough the TS1 indicate the early time compared to the TS2.
· The eNB receives the Service 1 packet with TS2 = 10:00:00:970, according to the configuration, the eNB placed this packet into the first part of scheduling period.
The eNB map the TS to the scheduling period. E.g. TS value for MTCH3 is early than TS value for MTCH1. But the MTCH3 is transmitted after the MTCH1. That means the TS value doesn’t indicate an exact timing of radio frame. It just indicates the scheduling period. For achieving a simplied method, it is better to set the Time Stamp to reflect the scheduling period. E.g. just 1 bit is enough to indicate the scheduling period.
Proposal 3: It is proposed to analysis if the Time Stamp is really needed to be set to the absolute value, is it possible to Set the Time Stamp to reflect the scheduling period, e.g. using 1 bit TS.
2.4 MCCH Termination
RAN2 identified two possible options for MCCH termination: 

· Terminate the MCCH in the eNB. In this case RAN3 would define appropriate M2 PDUs to convey the signalling information to the eNB. 

· Terminate the MCCH in the MCE. In this case MCE could generate the MCCH RRC message, and the RRC message itself is transported to the eNB.

In option 1, the M2 interface becomes more complex. Lot of information need to be sent to the eNB, then eNB can code the MCCH. The information including
· MCCH configuration. Note this information is also need for option 2
· RRC message carrying on the MCCH

· The transmission sequence of RRC message on the MCCH

· Active time for the RRC message. The eNBs in the SFN area need to modify the MCCH at the same time. This is information is also need for terminate in the MCE.

All the eNB in the same SFN are need to coding the same message. The labour spend on the coding is higher than option 2.
The advantage of option 1 is the specification handling is easier. Otherwise RAN2 and RAN3 have to stay aligned very closely. Tipcially, RAN2 and RAN3 have somewhat different approaches for the message extension.

In option 2, the MCE can send the MCCH to the eNB when the MCCH is changed. If the repetition is needed in one modification period, the eNB can do the repetition. Some method is applied to ensure the eNB receive the message from the MCE. E.g. MCE repetitly send the message to the eNB or the eNB send a response message to the MCE. 
Proposal 4: MCCH is terminated at the MCE. The repetition is done at the eNB.
 
2.5 Synchronisation in the M2
RAN2 agreed that the MCCH will have an MCCH modification period. In one modification period, the MCCH content would be same. The MCE configure the MCCH modification of the eNBs in the SFN area. As long as the MCE send the new MCCH information to the eNB, the MCE tells the eNB in which modification period the MCCH transmit. The eNB schedule the same MCCH information in the synchronized modification period. If it is just one modified MCCH info is transmitted by the MCE in one modification period, the eNB will naturally knows this MCCH will be transmitted in the next modifcatin period. But considering the repetition and transfer delay, it is more reliable for indicating the modification period for the MCCH info.
Propose 5: The signalling synchronisation is achieved by notifying of modification period.
3 Conclusion & recommendation
This paper includes the following proposals, that RAN3 is requested to conclude:

Proposal 1
The SYNC period in BM-SC is same as the scheduling period in the eNB.

Proposal 2: It is proposed to analysis if the TOC and TPC is really necessary.
Proposal 3: It is proposed to analysis if the TS is really needed to be set to the absolute value, is it possible to Set the Time Stamp to reflect the scheduling period, e.g. using 1 bit TS.
Proposal 4: MCCH is terminated at the MCE. The repetition is done at the eNB.
Propose 5: The signalling synchronisation is achieved by notifying of modification period.
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PDU type 1: User data uncompressed
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PDU type 0: Sync info without payload
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