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1 Introduction

During RAN2#58bis, question was raised on transmission mode for BCCH.

Two alternatives have been discussed:

· RLC TM, implying that RRC performs the segmentation of system information messages
· RLC UM, implying RLC segmentation of system information messages

In this document, we propose to adopt one of the alternatives.

2 Discussion
Today in UTRAN, segmentation is performed in RRC which makes the segmentation very BCCH specific.
In case of E-UTRAN, it still remains undecided if BCCH segmentation should be done in RRC or in RLC.

UTRAN RRC segmentation is implemented using a very simple segmentation solution: The solution is equipped with a very low segmentation overhead, where there are only four different segment types: First segment, Subsequent segment, Last segment and Complete. Subsequent segments are numbered, and the number of segments of a segmented block is indicated in the First segment, only.
LTE RLC UM would provide a segmentation solution for BCCH. However, RLC UM is equipped with a considerably higher overhead, because RLC UM has to provide support and header fields for more elaborate functions (e.g. a long sequence number) to support re-ordering with in-sequence delivery. 

Since HARQ is not supported for BCCH traffic, no support for reordering for BCCH is needed. In addition, it has been agreed that Scheduling Unit segments are scheduled in subsequent subframes, facilitating a tailored BCCH segmentation solution with particularly low overhead.

Due to these reasons, we propose that BCCH segmentation should be specified in RRC using the UTRAN RRC segmentation as the baseline. 

Unlike UTRAN, segmented blocks in LTE can be of variable sizes both due to bandwidth flexibility as well as available resources in a given TTI i.e. it has been decided to adopt dynamic scheduling scheme for system information. In that case, if segmentation is done in RRC, upon generating scheduling unit that may include multiple SIBs of same periodicity, RRC needs to perform segmentation according to maximum size of available transport block and/or add padding if required. 
In order to compare the overhead introduced in either alternative one has to look into the length of header for each of the alternatives.

In case a single SU is transmitted (it should be noted that RAN1 assumes a single transport block per TTI) in a TTI, minimum RRC header would require:

· fields to indicate the number of segment (the maximum number of segments will depend on the bandwidth size but it is unlikely that more than 6 bits is needed) and it can be limited to only indicating number of segments in the first segment assuming that all other segments are transmitted in subsequent subframes
· SU type (currently defined 5 SUs may increase in number but we could assume that 4 bits i.e. 16 SUs is more than enough). Since indication on SU type would most likely be needed independently of where segmentation is done we can assume that SU indication is not specific to RRC segmentation. Also, in case each SU has its own allocated RNTI, which has been proposed earlier in Ref[2], even an indication of SU type may be omitted 
To summarize, only overhead introduced by using RRC segmentation could be minimized to indication of number of segments in the first segment.

That leaves us with the header that is 6 bits long for all RRC segments, compared to the 16 bits (the size of RLC header is still an open issue but 16 bits is most likely value) for each segment. Thus, segmentation done in RRC is more efficient from an overhead point of view especially in case of smaller block either due to small cell bandwidths or due to small transport block sizes due to link budget.
3 Proposal
Based on the above, we propose that RLC TM is used for BCCH transmission which implies that RRC segmentation will be performed by RRC protocol.
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