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1
Introduction 

According to the agreement on SYNC protocol in last R
AN3#65 meeting [1], the SYNC protocol in TS25.446 [2] would be reused for LTE eMBMS rel9. But in current SYNC protocol for UMTS there are still some issues that need to be clarified and revised according to the characteristics of LTE eMBMS. In this contribution we first discuss these issues and propose some clarifications for the current SYNC protocol in order to make it more feasible for LTE eMBMS. All these revisions induce no change of current SYNC PDU format which can keep consistency with TS 25.446 used in UMTS MBMS. 
2 Discussion and clarification
2.1 Synchronization sequence, synchronization period, re-synchronization and scheduling period
According to the discussion in last RAN3#65 meeting [1] we got the clarification of the synchronization sequence as: 
“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.”
The synchronization period is defined in SYNC protocol to be used for the re-synchronization processing in order to recover the transmission synchronization for some de-synchronized eNBs. At the end of each synchronization period the eNB does the re-synchronization by clearing the RLC buffer and discarding all un-transmitted packets. And some counters in the SYCN PDU header would be reset to “0” to start again at the beginning of next synchronization period.
Synchronization period is a pure user plane concept used for SYNC protocol re-synchronization. The value of synchronization period defined in TS25.446 is ranged from 0 to 600s. According to our analysis in [3] the length of the synchronization period should be set to more than 10 seconds to get the lowest dropping probability and highest multiplexing gains. 
Scheduling period is a radio related concept used for eNB to do dynamic scheduling for eMBMS service transmission. In general, the length of scheduling period would be 320ms. And there should be no relationship among scheduling period, synchronization sequence and synchronization period. On the other hand, the termination point of SYNC protocol is located in BMSC and eNB. One should avoid any radio related concept in BMSC (CN node). So we suggest avoiding any radio related concept in SYNC protocol such as scheduling period. 
During last RAN3#65 meeting some companies suggested to modify the description of “unsuccessful operation” in current SYNC protocol as “muting until the next scheduling period”. We think it is not suitable to introduce the scheduling period into SYNC protocol and it is also not workable for re-synchronization unless the synchronization period equals to scheduling period. But it is clear that synchronization period and scheduling period are two different concepts and synchronization period would be much larger than scheduling period as shown in [3].
Proposal 1: Not introduce any radio related concept such as scheduling period into SYNC protocol which is terminated in BMSC a CN node and user plane protocol.
2.2 SYNC PDU Type 2 in LTE eMBMS SYNC Protocol
As we know for LTE eMBMS there would be no header compression. Besides, PDCP for eMBMS is so far agreed to be located only in BMSC [4]. So the SYNC PDU Type 2 in current TS25.446 is useless for LTE eMBMS. On the other hand it was agreed in last RAN3 meeting that for eMBMS service transfer to UTRAN and EUTRAN one should use the same MBMS bearer service and there was another agreement to have one SYNC entity per MBMS service [5]. That means if one MBMS service is to be deployed over UTRAN and EUTRAN it also can use the SYNC PDU Type 2 and the compressed IP header information to improve the efficiency in UMTS. But how to deal with in the EUTRAN eNB when it receives the SYNC PDU Type 2?
One simple solution in eNB is that it can replace the compressed IP header with the uncompressed IP header content in the SYNC PDU Type 2 header field “Uncompressed Payload IP header”. But it then requires the eNB to also have configured a light PDCP entity for eMBMS in order to replace the compressed IP header container contained in the SYNC PDU payload by the uncompressed IP header. As we know that according to current SA2 decision that for eMBMS the PDCP entity is located in BMSC. So if we want to do IP header replacement in the payload of SYNC PDU Type 2 then we should specify a light PDCP in eNB for eMBMS. If all companies go that path we need to make a stage 2 CR and inform SA2. 

Proposal 2: To support the SYNC PDU Type 2 in LTE eMBMS when the same MBMS bearer is used over UTRAN and EUTRAN one  should define a light PDCP in eNB for eMBMS to replace the compressed IP header container in the SYNC PDU payload by the uncompressed IP header.
2.3 Counters in SYNC PDU header
Currently in TS25.446 [2] there are 4 counters defined in SYNC PDU header which are:
- Packet Number: indicate the number of SYNC PDUs within the synchronization sequence, reset at the end of every synchronization period.
- Elapsed Octet Counter: indicate the number of elapsed cumulative octets cumulatively within one synchronization period, reset at the end of every synchronization period.
- Total Number of Packet: indicate cumulatively the number of packets for the MBMS service for an hour.
- Total Number of Octet: indicate cumulatively the number of octets for the MBMS service for an hour.
In last meeting some companies think that there are some confusion of these 4 counters definition which needs to be clarified and revised. 
For the Packet Number and Elapsed Octet Counter they are mainly used for the re-synchronization processing when the packet gets lost. The Packet Number indicates the number of SYNC PDUs in one synchronization period which can be used for the packet loss detection. The Elapsed Octet Counter indicates the number of the elapsed cumulative octets in one synchronization period which can be used for the calculation of octet number when there is packet loss. All these two counters will be reset at the end of the synchronization period for the restart at the next synchronization period and re-synchronization. So here we want to clarify that for the Packet Number definition it indicates the cumulative number of SYNC PDUs within one synchronization period.

 - Packet Number: indicate the cumulative number of SYNC PDUs within the one synchronization sequence period, reset at the end of every synchronization period.

For the “Total Number of Packet” and “Total Number of Octet” according to our understanding they are unrelated to the content synchronization processing. Maybe they are defined for some other statistical purpose. Otherwise, in SYNC protocol these two counters are useless. We should check the original discussion record in the previous meeting to find the reason why these two counters are defined in the current SYNC protocol. 
So we suggest keeping the abovementioned 4 counters definition in current SYNC protocol right now and clarifying the Packet Number definition as abovementioned.
Proposal 3: Keep the 4 counters definition in current SYNC protocol right now and clarify the Packet Number definition as “indicate the cumulative number of SYNC PDUs within the one synchronization sequence period, reset at the end of every synchronization period.”.
2.4 Re-synchronization issue after consecutive packets loss
In current TS25.446 the re-synchronization issue after the consecutive packets loss is described in the unsuccessful operation as “cease to provide user data to the radio interface protocol entities and wait until the next synchronization period”. In the last RAN3#65 meeting we have analyzed the impact on the user experience and MBMS service QoS if we mute the whole synchronization period after the consecutive packets loss [6] and it appeared as the common understanding that muting the whole synchronization period is unacceptable which is harmful to the MBMS service QoS especially for those correctly received services that are multiplexed together. 
In last RAN3#65 meeting some companies suggest muting one scheduling period for re-synchronization of consecutive packets loss. But according to our understanding muting the scheduling period after the consecutive packets loss also can not resolve the de-synchronization problem. Because the traffic of MBMS services can be variable and one can not guarantee that one synchronization sequence would be transmitted within the appropriate scheduling period, some synchronization sequence can potentially spread across different scheduling periods and propagate the de-synchronization to the following scheduling period, unless it would be dropped at each scheduling period for those un-transmitted packets. It is not reasonable to drop the packet at end of each scheduling period if there is un-transmitted in this scheduling period. It will lead to a lot of packets dropping and impact on the service QoS. Under this instance muting whole scheduling period also can not resolve the de-synchronization after consecutive packet loss happen. 
In UMTS SYNC protocol there is no good method to resolve this problem but just mute until the next synchronization period to get the re-synchronization. But in LTE we have the chance to get the information of exactly packet number and octet counter of consecutive packets loss. So eNB can mute accurately byte length of packet loss impacting MAC PDUs if we specify the RLC header for eMBMS with “one LI per SDU” which would greatly reduce the degradation of the service transmission QoS and keep the re-synchronization for the subsequent data transmission. 
So we suggest re-thinking the processing of consecutive packets loss re-synchronization problem for LTE case and find the most optimized solution for LTE.

Proposal 4: Discuss more about the re-synchronization solution after the consecutive packets loss to find the most optimized solution for LTE which would impact the MBMS service QoS at least but not just define the muting operation for one scheduling period or synchronization period. 
3
 Conclusions
In this contribution we discuss and analyse some critical issues in SYNC protocol which would impact the detailed mechanism design of content synchronization and re-synchronization processing. We suggest RAN3 to discuss these issues and agree on the following proposals.

Proposal 1: Not introduce any radio related concept such as scheduling period into SYNC protocol which is terminated in BMSC a CN node and user plane protocol.
Proposal 2: To support the SYNC PDU Type 2 in LTE eMBMS when the same MBMS bearer is used over UTRAN and EUTRAN one should define a light PDCP in eNB for eMBMS to replace the compressed IP header container in the SYNC PDU payload by the uncompressed IP header.
Proposal 3: Keep the 4 counters definition in current SYNC protocol right now and clarify the Packet Number definition as “indicate the cumulative number of SYNC PDUs within the one synchronization sequence period, reset at the end of every synchronization period.”.

Proposal 4: Discuss more about the re-synchronization solution after the consecutive packets loss to find the most optimized solution for LTE which would impact the MBMS service QoS at least but not just define the muting operation for one scheduling period or synchronization period.
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