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	Expected Completion Date:
	June, 2017 (RAN#76)

	Service(s) impacted:
	Extended Coverage GSM for Cellular IoT feature

	Specification(s) affected:
	Core part: 3GPP TS 24.008, TS 43.064, TS 44.018, TS 44.060, TS 45.001, TS 45.002, TS 45.003, TS 45.008, TS 48.018 

Performance part: 3GPP TS 45.005, TS 51.021

	Task(s) within work which are not complete:
	Agreement on pending stage 3 CRs for uplink MCL improvement is needed. Few technical items are still being discussed targeting improvement of the feature. Radio performance requirements for MS and BTS needs to be agreed and BTS testing framework to be defined.

	Consequences if not included in Release 14:
	Radio interface enhancements for the Extended Coverage GSM IoT feature will not be specified.


Abstract of document:
The objective of the work is (as quoted from the WI description): 
For the Core part: to specify radio interface enhancements for EC-GSM-IoT, that allow 
· use of alternative mappings of blind physical layer transmissions for higher coverage classes of EC-PDTCH/EC-PACCH, 

· MCL improvement targeting at least 3 dB for low power devices (i.e. 23 dBm) on all uplink channels.
The work will consider/assess the following changes while avoiding any impacts to BTS hardware and significant impact to MS hardware as well as minimizing impacts to the battery life time:
· Defining alternative mappings for blind physical layer transmissions for EC-PDTCH and EC-PACCH using dual PDCH resource(s) considering the impact on delay and throughput performance of the alternative mappings. The following mappings are subject to be specified on downlink and uplink.

· CC2 with allocation in 2 consecutive PDCH (CC2-2TS),

· CC3 with allocation in 2 consecutive PDCHs (CC3-2TS),

· CC4 with allocation in 2 consecutive PDCHs (CC4-2TS),

-  
and further dual PDCH resource mappings, e.g., the use of Overlaid CDMA and compact burst mapping if need is identified.

· New coverage class for uplink channels to improve the coverage performance of low power devices including at least:

· 
design of new channel coding schemes for EC-PDTCH and EC-PACCH uplink channels with increased number of blind physical layer transmissions with allocation in 2 and 4 consecutive PDCHs.

· 
definition of an increased number of blind physical layer transmissions for 2TS EC-RACH, investigation on modified channel coding and alternative burst types with predefined longer synchronization sequences for improved coverage performance for EC-RACH channel.
For the Performance part: to specify the performance requirements for radio interface enhancements for EC-GSM-IoT.
The current status for the Core part is that:

· Stage 2 description of the feature has been approved.
· Stage 3 description of the feature has been majorly approved, in particular
· fully approved for alternative mappings of blind physical layer transmissions for higher coverage classes for EC-PDTCH/EC-PACCH (2 PDCHs mapping). 

· partially approved for uplink MCL improvement targeting at least 3 dB for low power devices. Almost complete set of working assumptions agreed for the detailed design of EC-PDTCH, EC-PACCH and EC-RACH channel using modified 2TS EC-RACH option for uplink coverage class CC5 to achieve the required UL MCL improvement forming the basis for stage 3 CRs. Set of stage 3 CRs provided including MS capability support indication (postponed to RAN6#4). Agreement of remaining stage 3 CRs envisaged for RAN6#4.
· Remaining discussion on items targeting improvement of the feature that need to be concluded by TSG RAN #76 are limited to:

· Indication of MS support of new uplink coverage class CC5 by means of additional length indicator in RLC data block or query to SGSN for the MS capability.
· Investigation of applicability of 2 PDCHs mapping on downlink/uplink for CC5.
· EC-RACH Design details needs to be concluded.

The current status for the Performance part is that:
· Performance evaluations have been contributed related to alternative mappings of blind physical layer transmissions for higher coverage classes for EC-PDTCH/EC-PACCH (2 PDCHs mapping) related to

· the agreed regular burst mapping for DL and 

· the agreed compact burst mapping for UL.

· Performance evaluations have been contributed for uplink MCL improvement for EC-PDTCH, EC-PACCH and EC-RACH. 
· Stage 3 CRs to TS 45.005 for alternative mappings of blind physical layer transmissions and for uplink MCL improvement including a template for performance requirements have been provided and are under discussion. Performance requirements for MS and BTS need to be agreed.

· The definition of the base station testing framework is pending, requiring agreement of TS 45.005.
Contentious Issues: -
