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1
Introduction
At last RAN3 meeting the three options on the solution for case of loss of multiple GTP-u PDUs which genenerate the problem that RLC SN may not be synchronised [1]. 

As the conclusion, RAN3 has agreed that the problem could be solved by proposed options and agreed to select the distributed user plane solution. 

This contribution discuss about the solution and proposal on required change to TS25.346.
Agreed text in R3.021

Multiple Packets Loss recovery
In case multiple contiguous GTP-PDUs are lost in the NB+, the division of payload between the lost packets is not necessarily known by the NB+. Therefore the NB+ may use an incorrect RLC SN value when handling the first data packet received from GGSN after the multiple packet loss. In such a situation the radio interface transmission should be avoided until the NB+ is able to resynchronize its transport block creation with the neighbouring NB+s.
There are three alternatives to get the user data transmission in NB+ resynchronized in such a situation:

1) The payload lengths of each GTP PDU in the synchronization sequence are delivered to the NB+s similar manner as the Total Counters frame or as part of it. Based on this information the NB+ is able to model the RLC/MAC process of the lost packets and can continue the transmission when having the data for a full transport block.
2) The NB+ requests from a neighboring NB+ the relevant information, e.g. the RLC SN of the RLC SDU containing the last part of the payload in certain synchronization sequence, which is identified e.g. by the time stamp value of that synchronization sequence.
3)  The RLC SN is reset at the start of each synchronization sequence. The NB+s are able to notice the start of the synchronization sequence from the new time stamp value and the packet counter in the GTP PDU header

In the first two alternatives the NB+ resynchronization is depending on another network entity providing the missing information. The third alternative would allow an independent content resynchronization..

2 Proposal
2.1
Recovery in Soft Combining case
To let the NB+ to recover from the out-of-sync situation, the proposal has been to reset the RLC SN value at certain time points in all cells, e.g. at the start of the synchronization sequence. All the NB+ s will notice when the time stamp value changes in the header of received GTP-PDU packet. 

Proposal) RLC Reset Solution for soft combining case
2.3 Recovery in Selective Combining case

In case of selective combining the UE is using the RLC PDU SNs for combining the correct streams. Therefore the RLC SNs are important to keep aligned between the cells. 
The RLC PDU SN value reset may generate confusion in terminal reception, if the same RLC SN value falls within the selective combining window twice for different packets. 
Considering this, RLC Reset Solution is not proper as the solution for multiple packet loss in case of selective combining. 
The other two solutions (1) and (2) in Section 1 also helps the problem. 

The solution option 1 seems to be more complicated, because it will require from the GGSN that the seizes of different user data packets are stored for the time period of a synchronization sequence in GGSN so that the information about the payload sizes can be forwarded to the NB+s at the end of the synchronization sequence. In NB+ the reconstruction/simulation of the lost RLC PDUs will require also extra processing. In addition, in principle the GGSN does not know which combining scheme is used so that the solution can not be applied only for Selective combing, shall be applied for Softcombing which the solution is not suitable for Softcombing in [1].  
Therefore the alternative 2 is preferred for selective combining case, eventhough there is a certain risk that also the user data reception in the neighbouring NB+ is disturbed in case of multiple packet loss, if the neighbouring NB+s are configured to the same IP Multicast chain. However as a risk management the NB+ can send the request to all it’s neighbouring NB+s used for selective combining for that MBMS stream. Additionally the carefull network configuration can reduce the probability that also the neighbouring NB+s are loosing multiple MBMS user data packets at the same time with the NB+. 
Proposal) Solution on Resynchronisation of RLC SN with neighbouring RNC for Selective Combing case

Stage-3 issue for Resynchronisation Solution with neighbouring RNC
RLC SN to be resynchronised: 
The simplest solution is to ask the other NB+s to inform the NB+ the RLC SN for the first RLC PDU carrying the MBMS user data of the next synchronization sequence after the consecutive lost PDUs over Iu. 

NB+ informs the requested NB+ the RLC SN after reception of the last packet of the synchronisation sequence but if it can not provide the RLC SN since the NB+ itself has experienced the loss of multiple packets, it should inform the fact to the requesting NB+. In that case, the NB+ can send the request to other NB+s. And in case it does not receive the response from the other NB+ until the reception of the last packet, it can expect that it will receive the response with RLC SN for the first RLC PDU carrying the MBMS user data of next synchronisation sequence. 

Proposal) RLC SN for the first RLC PDU carrying the MBMS user data of next synchronisation sequence after consecutive lost PDU should be responsed. 
Proposal for RLC SN Resunchronisation:
This information is essential for the MBMS operation. And the information should be always sent after reception of the last packet so that the quickness of the procedure (exchanging the information) is not important.

Considering these, it is proposed to use C-plane solution, i.e RNSAP. 

At last RAN3 meetings, it has been identified that MCCH information needs to be exchanged between NB+s and the introduction of a new class 1 RNSAP procedure. 

The RNSAP procedure (MCCH Information Transfer) can be reutilized for the resynchronisation of RLC SN.

The name of the procedure should be widen to cover this, e.g. MBMS Information Transfer. 

Proposal) C-plane solution should be used for RLC SN resynchronisation with neighbouring NBs. 
3   Conclusion

This contribution further discusses about solution for the case on multiple packet loss
It is proposed RAN3 to agree to select 
· RLC SN Reset solution for soft combining and MBSFN case
· RLC SN Resynchronisation with neighbouring NB+ solution for selective combing case.
And it is proosed to agreed the following for selective combing case.

· RLC SN for the first RLC PDU carrying the MBMS user data of next synchronisation sequence (to sync sequence starts from indicated time stamp) after consecutive lost PDU is exchanged between RNCs for resynchronisation the RLC SN.
Reference: 

[1] R3-082145: User data flow recovery: Nokia Siemens Networks, Nokia
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7.1B.2.x
User Plane recovery in case of Multiple Packets Loss 

In case multiple contiguous Iu-UP PDUs are lost in the RNC, the division of payload between the lost packets is not necessarily known by the RNC. This may lead to an incorrect RLC SN value usage in the RNC, when handling the first data packet received from GGSN after the multiple packet loss. The RNC is able to notice the loss of multiple user data packets based on the ‘Packet Counter’ information delivered by the SYNC-protocol together with the user data packets. In such a situation the radio interface transmission should be avoided until the RNC is able to resynchronize its transport block creation with the neighbouring RNCs.

In case of soft combining and MBSFN mode the RNC resynchronization is supported by the RLC SN reset at the start of each synchronization sequence in all RNCs part of the IP Multicast distribution. The RNCs are able to notice the start of the synchronization sequence from the new time stamp value and the packet counter information received from GGSN.

In case of selective combining the RNC shall request from the neighbouring RNCs, which are used for selective combining for that particular MBMS stream, the correct RLC SN value to be used for the first RLC PDU of the next synchronization sequence.
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