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1 Introduction

During the RAN3#55 meeting document R3-070079 was presented.  This document proposed an architecture layout approach for distribution of L2 functionalities in LTE MBMS.  
The following contribution is aimed at providing improvements to the original contribution that would make it more robust and suitable for implementation in LTE MBMS.
2 Scenario Presentation
The scenario considered is that presented in R3-070079, where time stamping is done in a UP central node (here named MBMS GW-UP) and the segmentation/concatenation of IP traffic is done at the eNB:s.  In case of use of PDCP, the IP traffic will be converted in PDCP frames.  However, in this paper it is assumed that the input traffic to RLC/MAC is IP.
2.1 Segmentation, Concatenation and Time Stamping

The improvements proposed to R3-070079 for time stamping consist of the following: 

the MBMS GW-UP performs time stamping of packets on a per-scheduling period basis, i.e. a time stamp will have to be inserted in a predefined number of packets occurring at the beginning of a scheduling period.  A scheduling period is considered to be a burst of service data transmitted from the MBMS GW-UP to the eNB:s.  

The time stamping value will be the same for each packet in this subset.  This will allow for recovery from losses of packets carrying the timestamp.  Such timestamp will allow the eNB to start transmission at the TTI at or after the indicated time in the time stamp. 
The time stamping information will be accompanied by other information such as: 
1. Last IP packet forming the scheduling period, assigned to the last packet of the data burst and allowing eNB:s to realise whether packets forming a scheduling period did not occupy all the resources allocated to such scheduling period; 
2. Elapsed byte, assigned to each packet forming the data burst and allowing to detect amount of data lost.
3. Packet Counter, assigned to each packet forming the data burst and assisting in detecting loss of single or multiple packets

It is assumed that the packet counter information will allow for detection of the first packet in the scheduling period.

The segmentation and concatenation of IP packet, needed to form transport blocks (TB:s), is performed at the eNB and it is based on the O&M relevant MCS&RR configuration  (as described in [R3.018]).  The MBMS GW-UP also has an indication on the size of the scheduling period and to time stamping the right amount of traffic for each scheduling period before forwarding the IP packets to the eNB:s.
Figure 1 shows a stream of packets sent by the MBMS GW-UP and forming a scheduling period.
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Figure 1: MBMS GW-UP generated packets forming a scheduling period.  The three first packets of the scheduling period are time stamped. 
Figure 2 shows the reference architecture under use in this discussion. 
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Figure 2: Allocation of radio resources and creation of a scheduling period

2.2 Resilience to Data Loss

The solution proposed in R3-070079 shall be improved with solutions addressing efficient recovery from data losses.  

From the analysis presented in R3-070588 it can be derived that an eNB shall be able to determine the exact size of the RLC/MAC header virtually assigned to a lost packet if full loss recovery and reestablishment of SFN mode wants to be achieved.
Lack of an accurate estimation of the overall RLC/MAC data corresponding to one or multiple lost packets would necessarily derive in muting the entire remaining scheduling period.

The solution to this problem shall consist of the MAC header size to be determined only on the basis of the amount of data fed to the MAC layer without any variability due to how upper layers SDUs fit into MAC PDUs. 
3 Conclusions

In this paper improvements to the solution described in R3-070079 are presented.

It is proposed that such improvements are incorporated in R3-070079 and that the resulting solution is approved and captured in R3 TR and stage2 TS.
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