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EC-BCCH frame mapping
[bookmark: _Ref413203676]Introduction
At GERAN#67 a new work item named Extended Coverage GSM (EC-GSM) for support of Cellular Internet of Things (WI code: CIoT_EC_GSM) was approved, see [1].
CRs to 3GPP TS 45.002 introducing EC-EGPRS have been presented for the mapping of logical channels onto physical channels, see [2]. It has so far been proposed to extend the current functionality of using either a Normal mapping of the EC-BCCH or an Extended mapping, effectively doubling the bandwidth for EC-SI.
Considering that the acquisition time for EC-EGPRS can be up to 4 seconds per EC-SI block, and that coherency can be improved in the reception if mapped over two consecutive radio block periods, this is what is proposed in this paper.
Existing mapping
The existing EC-BCCH mapping is shown in Figure 1.


[bookmark: _Ref442364827]Figure 1: Existing mapping of EC-BCCH (normal above, extended below)
Each EC-BCCH block is repeated in cycles of sixteen 51 multiframes, and hence one block is transmitted over roughly 4 sec. 
New mapping
If instead always two EC-BCCH blocks would be used to carry EC-SI, the acquisition time would reduce by 50%, and the receiver would to a less extent have to rely on soft combining since the two EC-BCCH blocks could be combined with IQ accumulation to optimize the receiver processing gain. 
Furthermore, the MS would not have to detect the presence of the EC-BCCH extended which would involve block detection between two repeated EC-CCCH blocks and one EC-BCCH block in frame 11-14. Alternatively the use of EC-BCCH Ext could be signaled in the EC-SI on EC-BCCH Norm, but this would consume some EC-SI space, and also delay the Ec-SI acquisition (the first EC-SI block on BCCH Norm would have to be received before the MS starts monitoring EC-BCCH Ext).
[bookmark: _GoBack]The drawback of introducing the new mapping is a lower EC-CCCH capacity, going from 20 EC-AGCH blocks per 51 multiframe to 18 blocks. It can be noted that neither EC-PCH capacity (only using the last 16 EC-CCCH blocks of a 51 multiframe), or capacity for CC2, CC3, CC4, also only mapped to the last 16 EC-CCCH blocks of the multiframe would be impacted by the change, but it would mean a reduction in capacity for EC-AGCH blocks for CC1. In [3] the number EC-AGCH resource usage is presented for an access load of 6.8 user per second. In worst case each user consumes 2.7 bursts per second, i.e. in total ~10 CC1 EC-AGCH blocks per second. This is far from the maximum EC-AGCH capacity (~76 CC1 EC-AGCH blocks per second, assuming no resources are used for EC-PCH), which indicates that the mentioned reduction in EC-AGCH CC1 blocks should be in order. In addition EC-EGPRS supports a multiplexing of CC1 users on TS0 and TS1, meaning that CC1 can be offloaded to reduce the strain on the TS1 resources in case needed. The offloading can be done dynamically by for example setting the “RACH Access Control” bit in the EC-SCH in 30% of the EC-SCH blocks, offloading 30% of the EC-AGCH CC1 blocks to TS0. This further would facilitate the proposed introduction of a second BCCH block.
The new mapping is shown in Figure 2.


[bookmark: _Ref442386986]Figure 2: New mapping of EC-BCCH
Conclusion
The document is proposing to use a single EC-BCCH mapping for EC-EGPRS that simplifies system design and lowers the EC-SI acquisition time. 
Corresponding changes have also been made to [2].
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