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1. Introduction
At GERAN#62, it was agreed to hold a series of teleconferences to progress the work on Cellular IoT (FS_IoT_LC). This document summarises the outcome of the first teleconference held on 25th June 2014. 

2. Outcome of GERAN teleconference#1 discussions

The first GERAN teleconference on cellular IoT focussed on the possibility to evolve GERAN to meet the objectives of the study and also started the discussion on simulation assumptions for the evaluations in this study.

2.1 GERAN Evolution for Cellular IoT
A basic concept proposed in this meeting to extend GERAN coverage is through the use of repetitions of the transmitted signal. 

The main conclusions and observations on this technique are as follows:

1. It is feasible to combine a number of FCCH repetitions to improve the coverage of GPRS since FCCH repetition is already part of current GPRS designa and the information in the repetitions does nto change.
2. It does not seem straightforward to extend coverage of the SCH by repetitions since the contents are different with every frame. It is more likely that the SCH needs to be redesigned sent in non-BCCH timeslots to maintain backwards compatibility for legacy devices.
3. Using repetitions to acquire SI in extended coverage can take as long as 30s. It is not clear whether combination of SI repetitions is feasible since the SI may change over time. It was generally agreed the SI information needs to be significantly reduced and the minimum essential set should be investigated. 
4. For RACH coverage extension, Possibility of collisions makes it difficult to know how many repetitions are necessary and how to do retransmissions. It may also be difficult to achieve time alignment.

5. An issue was raised of how the repetitions of the Immediate Assignment Reject (IAR) will work since the subsequent transmissions may contain different UE Ids. It was observed that functionality similar to IAR is necessary for devices in extended coverage so that they do not keep coming back to the network.
6. Use of repetitions for the DL scheduling information may improve coverage but the impact on MS memory requirement, spectral (in)efficiency for sending a large number of repetitions for MS in good coverage (unless number of repetitions are allocated according to a coverage class or condition of the MS).

7. An MS transmit power of 23 dBm (rather than 33 dBm) might be necessary to allow integration of the PA into the SoC. This may significantly increase the number of UL repetitions (well beyond 16) required to achieve succesful transmission for an MTC device. If a non-MTC device is sharing the same PDTCH as the MTC device, it may suffer from resource starvation.
8. Since BTS cannot know how many uplink repetitions MS will need for a successful UL transmission, once scheduled on the DL, this may create ineffiency for the UL scheduling. This should be investigated further. 
9. The paging process may be delayed by repetitions. It was observed that segregation of devices in extended coverage and those in non-extended coverage might help but careful consideration has to be given to the CN impact and impact to legacy MSs.

2.2. Uplink Capacity increase by using CDMA

-A repetition scheme was proposed by Ericsson to provide coverage extension

-The proposed repetition scheme improves capacity by multiplexing multiple users on the same radio block. Orthogonality between multiplexed users is achieved through CDMA.

-More specifically each user repeats its blocks using an assigned orthogonal code. The use of the code implies either leaving the signal intact or applying a phase shift of 180(.

It was concluded that further investigation required to assess whether multiplexing scheme based on CDMA can be used on UL to increase capacity, especially with regards to cases where the power spread between users is large.

2.3 Traffic Model
The contribution from Huawei concluded that a Cellular IoT cell should be able to support in the order of 50000 devices. Ericsson also indicated that there are means to increase the TFI space if needed.  

2.4 Simulation Assumptions

A scenario was identified by Vodafone that would require a reporting at 2 hourly intervals to be supported. 
The conclusions on the detailed simulation assumptions can be found in the minutes of the meeting.

3. Conclusions

The contribution has summarised the main issues discussed in the first GERAN teleconference on cellular IoT. GERAN WG1 is kindly requested to use of conclusions and observations of the teleconference to progress the study on Cellular IoT. 
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