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1 Introduction 
This document addresses a specific aspect of the RLC layer design for MBMS over LTE: how idle gaps are handled by eNBs. 

Idle gaps are necessary for rate matching, i.e. flexibility, over a packet routed network. Concretely, as the MBMS data may be bursty, there might be idle gaps between bursts of packets transmitted from the MCE to the eNBs. 

So idle gaps are generated above RLC, but their correct handling impacts RLC. This issue was already addressed in the scope of MBMS discussions for LTE Rel-8, see e.g. [1]. We remind here the terms of the discussion and propose an optimized solution.  

2 Discussion
2.1 Reminder of main assumptions
In this section we remind main current assumptions for the RLC design, some of them have been concluded in the last RAN2 meeting based mainly on [2]. 

· RLC-UM needs to be modified for MTCH transmission
· RLC-UM for MTCH needs to apply exactly one RLC Length Indicator (LI) per RLC SDU.
· The eNodeBs produce RLC PDUs of a fixed, known size per service session, which map to transmit opportunities.
· a byte counter information is associated to each RLC SDU, counting the number of elapsed octets cumulatively.

· in case of packet loss over S1, the corresponding eNB is not allowed to transmit the affected packets (in order to avoid interference). 
2.2   Idle gaps 

Idle gaps are necessary for rate matching, i.e. flexibility, over a packet routed network. Concretely, as the MBMS data may be bursty, there might be idle gaps between bursts of packets transmitted from the MCE to the eNBs. 
As stated above, in case of packet loss over S1, the corresponding eNB is not allowed to transmit the affected packets (in order to avoid interference), but in case of idle gaps, the eNBs can transmit the partially filled PDU without any damage. So, in order for the eNB to distinguish between lost packets and idle gaps, it has been proposed in [1] that the MCE could send dummy packets as shown on the figure below. 
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Figure 3
In this figure, the first row shows the Byte Counter associated with each RLC SDU or dummy packet, the second row shows the RLC SDU’s or dummy packets, and the third row shows RLC PDU’s. 

These regularly transmitted dummy packets contain only the “header” consisting of the information needed to increase the byte counter (i.e. they do not contain a data part). 
Proposal 1: Re-confirm that there should be a mechanism for the eNBs to be able to distinguish between idle gaps and lost packets on S1 (in order to know if partially filled PDU can be sent on the radio or not). 
The problem with this scheme is that there is still a chance that part of the gap actually includes one or several lost packets and it is therefore not guaranteed that it is right for the eNodeB to transmit a partially filled PDU. As a graphical example, the eNB would handle the case represented in Figure 3 exactly in the same way as the case represented in Figure 4 below. In the latter case, there is a lost packet (SDU #i+1) between the last dummy packet and the next non lost packet (SDU #i+2), and the eNB is not aware of it. But inversely to what happens in figure 3, the eNB must not send the last Transport Block on the radio, because the beginning of it should not be padding. 
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Figure 4
The structure of the dummy  PDU can be enhanced to cope with this problem. The dummy PDU would be the same as a normal PDU but with its payload (what should be the packet or RLC SDU) replaced with a length indicator set to the size the payload should be (the virtual size of the dummy packet). This is shown in the figure below. 


[image: image3]Figure 5
The byte counter is still set as with proper PDUs, except that the offset of any packet following a dummy PDU (whether itself dummy or not) is incremented by the virtual size of the previous packet, not its actual size. The dummy PDUs are distinguished from normal PDUs by their actual size as the size required for a length indicator is smaller than the minimum packet size.
With this modification, the eNB can know how whether any packets were lost following dummy packets, and thus refrain from sending the corresponding TB on the radio. 


In summary, in order to enhance the mechanism of dummy packet, the following proposal is made:  

Proposal 2: The dummy packet has a payload, and the payload is a length indicator set to the size the payload should be (the virtual size of the dummy packet).

3 Conclusion
The proposals of this document are summarized hereafter, 
Proposal 1: Re-confirm that there should be a mechanism for the eNBs to be able to distinguish between idle gaps and lost packets on S1 (in order to know if partially filled PDU can be sent on the radio or not). 
Proposal 2: The dummy packet has a payload, and the payload is a length indicator set to the size the payload should be (the virtual size of the dummy packet).
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