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1.0 Introduction

It has been decided to support selective combining at the RLC layer for R6 of MBMS. This paper discusses this issue and proposes to provide signalling support in RRC for this functionality.

2.0 RLC time diversity and synchronisation

It is interesting to note, that given an unsynchronised network, the pattern of RLC time diversity will resemble the figure shown below. In this diagram we show that the RLC entity in the network sending RLC frames to the different cells and, given the fact that the network is unsynchronised, the reception of the same RLC data is received within a maximum period of 2 TTIs.
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It can be deduced that, if the the RNC deliberately introduces even larger delays between the different cells (at the RLC level), then it is possible to recover from larger periods of loss of coverage (for example, when making measurements or during cell reselection) during selective combining.




In the following diagram we show where the network is putting in deliberate delay at the RLC layer in order to improve diversity in the system and thus improve system performance.
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NEC believe that the mobile is able to make use of relative delay information in order pick the radio links so as to be able to recover lost PDUs as appropriate.

For example:

· If the mobile has collected successfully upto RNC SQ  30 and receives from a cell which is delayed (by say 8 TTI so the RLC is transmitting at 30-8 22), here the mobile may find itself in an radio environment, for example, in an umbrella cell which is either delayed or in advance, either way the mobile can (if it knows this information) attempt to retrieve lost RLC PDUs from other neighbor cells.

If we would like to allow the mobile to do this, the mobile would require to be informed in which cells are in advance (in order to get information in advance of it’s RLC entity) or retarded (in order to get information it has lost). It is obvious that for the action of the mobile to be valid that relative advance and retard of each cell in the cell group is required.

As the mobile moves through the network it will get a picture (and may maintain it) of synchronisation of the cell and the delay of the RLC transmission in the system. One could allow the mobile to do this of its own accord, however, if the RLC delay information is not provided then there is an overhead for cell searching, and sychronisation at both layer 1 and RLC to perform this in the mobile.

By provisioning the RLC delay planning to the mobile, the mobile is able to:

· ignore synchronising to, or reception from, cells which are behind the mobiles internal RLC entity state (thus saving battery power and improving performance);

· concentrate on synchronising to and receiving RLC PDUs from those cells which are those best suited to the mobile’s internal RLC state and thus making the reception of MBMS data more efficient.

3.0 Network UM RLC Transmit window

The network is at liberty to put in as much delay at RLC level as it wants (upto a certain limit). What is clear is that if the mobile doesn’t receive an RLC PDU it will have to store other RLC PDUs until the missing PDU is received in order that the mobile can reassemble for presentation to PDCP. 

If the network signals to the mobile what the network has applied as a maximum transmit window size then the delay in detecting the need to flush the RLC buffers (i.e. deliver what has been received) will be reduced. Note: Without this information the default transmit window is half the UM RLC SN.

4.0 Conclusion
This paper shows that there are advantages in signalling to the mobile the delay planning of the RLC entity. This can increase the efficiency and performance of both the mobile and the network. RAN2 is asked to consider the benefits of such a scheme for Rel6 MBMS stage 3.
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