3GPP TSG GERAN WG1 #69		Tdoc GP-160xxx
[bookmark: _Ref515183447]15th – 18th February, 2016		Agenda item 1.2
Source: Ericsson LM
3GPP TSG GERAN WG1 #69		Tdoc GP-160xxx
Multiple EC-CCCH 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]. When using multiple EC-CCCH channels, the mapping has been assumed to be extended from TS1 to TS3, TS5, or TS7 with the exception that EC-SCH is not used.
Considering the condense mapping of EC-SCH in EC-EGPRS compared to the spread out mapping of FCCH and SCH in the legacy mapping on TS0, there is a potential to increase EC-CCCH capacity when operating with multiple EC-CCCH channels.
Legacy mapping
The legacy mapping of multiple CCCH operation is shown in Figure 1.


[bookmark: _Ref442364827]Figure 1: Legacy mapping of multiple CCCH
The idle frames are highlighted in yellow showing that for TS other than TS0, the amount of idle TSs are increased since FCCH and SCH is not duplicated.
EC-mapping
Previous mapping
The previously assumed mapping for EC-EGPRS is shown in Figure 2.


[bookmark: _Ref442366137]Figure 2: Previously assumed mapping of multiple EC-CCCH
As can be seen in TS1, the EC-SCH bursts are consecutive over the multiframe and hence, so will the idle frames be in TS3, TS5 and TS7.
Furthermore, there is no need to repeat the BCCH mapping in TS3, TS5, and TS7 since it would always be transmitted in TS1. It is also not clear the usefulness of this functionality in legacy system, and the sourcing company encourages any clarification from GERAN on this aspect.
Updated mapping
[bookmark: _GoBack]If instead the idle frames and the EC-BCCH block are used to carry EC-CCCH blocks, the EC-CCCH capacity can be increased by 25% for BCCH Normal mapping and 37% for BCCH Extended mapping.
The mapping is shown in Figure 3.


[bookmark: _Ref442368511]Figure 3: Mapping of multiple EC-CCCH, maximizing EC-CCCH capacity.
Impact on Coverage class mapping
The mapping of different coverage classes on TS1 is shown in Figure 4. It can be noted that compared to the mapping at GERAN#68, CC2 is now using 8 repetitions of the blocks, spread over two 51 multiframes, see [4].


[bookmark: _Ref442370288]Figure 4: Current coverage class mapping for EC-CCCH, TS1
The corresponding mapping on TS3, TS5 or TS7 when using multiple EC-CCH is shown in Figure 5.

	
[bookmark: _Ref442370354]Figure 5: Coverage class mapping for EC-CCCH, TS3, TS5, TS7
As can be seen, the capacity for paging is unchanged, and aligned across the different TSs, and hence the determination of paging group is performed in the same way irrespective of the physical paging channel the MS is monitoring.
Conclusion
It is proposed to instead of replacing EC-SCH and EC-BCCH bursts in TS3, TS5 and TS7 when using multiple EC-CCCH mapping with idle frames, to expand the EC-AGCH capacity while keeping the EC-PCH capacity.
Corresponding changes have also been made to [3].
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