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1.1
Opening of the meeting

The GERAN1 Chairman, Mr. Olof Liberg (Ericsson LM) opened the meeting; he welcomed all delegates to Kista, Sweden.

Mr. Olof Liberg (Ericsson LM), on behalf of Ericsson, kindly welcomed the delegates and informed about the meeting facilities.
Then IPRs obligations for 3GPP members were recalled to all Delegates.

The TSG GERAN WG1 Chairman made the following call for IPRs:

"I draw your attention to your obligations under the 3GPP Partner Organizations' IPR policies. Every Individual Member organization is obliged to declare to the Partner Organization or Organizations of which it is a member any IPR owned by the Individual Member or any other organization which is or is likely to become essential to the work of 3GPP." Therefore:

	“The attention of the delegates to the meeting of this Technical Specification Group was drawn to the fact that 3GPP Individual Members have the obligation under the IPR Policies of their respective Organizational Partners to inform their respective Organizational Partners of Essential IPRs they become aware of.
The delegates were asked to take note that they were thereby invited:

· to investigate whether their organization or any other organization owns IPRs which were, or were likely to become Essential in respect of the work of 3GPP. 

· to notify their respective Organizational Partners of all potential IPRs, e.g., for ETSI, by means of the IPR Information Statement and the Licensing declaration forms 

(http://www.etsi.org/WebSite/document/Legal/IPRforms.doc).


After the call for IPR, the acting Chairman made the following statement regarding antitrust and competition laws:

"I also draw your attention to the fact that 3GPP activities are subject to all applicable antitrust and competition laws and that compliance with said laws is therefore required of any participant of this ad-hoc meeting including the Chairman. In case of question I recommend that you contact your legal counsel.

The leadership shall conduct the present meeting with impartiality and in the interests of 3GPP.

Furthermore, I would like to remind you that timely submission of work items in advance of TSG/WG meetings is important to allow for full and fair consideration of such matters." Therefore:

"The attention of the delegates to the meeting was drawn to the fact that 3GPP activities were subject to all applicable antitrust and competition laws and that compliance with said laws was therefore required by any participant of the meeting, including the Chairman and were invited to seek any clarification needed with their legal counsel. The leadership would conduct the present meeting with impartiality and in the interests of 3GPP. Delegates were reminded that timely submission of work items in advance of meetings was important to allow for full and fair consideration of such matters."

Note (decision taken at SA#42).
"Noted": A document is "noted" to indicate that its content was made available to the meeting, but that the document itself was not agreed or endorsed by the meeting. Any agreements or actions resulting from discussion of the document are explicitly indicated in the meeting report.
The meeting was hosted by Ericsson, the TSG GERAN1 ad-hoc Secretary was Paolo Usai (ETSI MCC).
1.2
Approval of the agenda
Mr. Olof Liberg presented the Agenda, provided in TD GPC150307 Draft Agenda for TSG GERAN WG1 Adhoc#3 on FS_IoT_LC and Adhoc#1 on uPoD.
The Agenda was approved.
1.3
Letters / Reports from other groups
Mr. Siva Subramani presented TD GPC150341 Telco#11 meeting report, from Vodafone Group plc (Rapporteur). This document was also allocated to A.I. 2.3.
Comments/Questions: none.
Conclusion: the report was noted.

Mr. Olof Liberg presented TD GPC150385 LS on architecture for Clean Slate CIOT, from TSG RAN. This document was also allocated to A.I. 2.3.

As per recent PCG decision, TSG RAN expects to start a Work item on Clean Slate Cellular IOT in RAN #69. As part of that, RAN would like to ensure that the E-UTRAN based architecture is suitable for Clean Slate Cellular IOT. 
Consequently, RAN would like to kindly ask SA to deliver significant progress on FS_AE_CIoT by RAN #69, 
ACTION: RAN politely requests SA to ensure that SA 2 (and SA 3) have sufficient time to deliver significant progress by RAN #69.

More specifically, RAN politely asks SA to ask SA 2 to provide input by RAN #69 on the E-UTRAN architecture optimisation for clean slate CIoT within R13.
RAN politely requests SA to ask that SA3 provide feedback by RAN #69 on the feasibility and complexity of securing the Gb based solution for Clean Slate CIoT.
Comments/Questions: none.

Conclusion: the LS was noted.

Mr. Olof Liberg and Mr. Siva Subramani presented TD GPC150386 LS on considerations for clean slate CIoT for Rel‑13, from TSG SA. This document was also allocated to A.I. 2.3.

For Cellular IoT time to market is the key consideration to allow 3GPP mobile network operators to be able to deploy solutions quickly. As per recent PCG decision, TSG RAN expects to start a Work item on Clean Slate Cellular IOT in RAN #69. As part of that, to ensure that the E-UTRAN/EPS based architecture is suitable for Clean Slate Cellular IOT RAT, SA would like to kindly ask SA2 to progress work on FS_AE_CIoT (SP-150167) and provide initial result by SA#69 focusing on the following area - 

· To support highly efficient handling of infrequent small data transmissions (e.g. based on the traffic model in TR 45.820) with minimised overhead for system signalling without compromising e.g. security.
SA2 is asked to provide necessary time allocation (e.g. considering time allocation in SA2#110ah) to complete the above mentioned activities by SA#69 not risking approved exceptions.
In addition, independent of the above SA2 should analyse paging optimisations (for S1/Gb) for UEs requiring coverage enhancements.
ACTION: SA kindly asks SA2 to take the above into account.
Comments/Questions: none.

Conclusion: the LS was noted.

1.4
FS_IoT_LC

1.4.1
Simulation assumptions & Evaluation methodology
Mr. Chao Luo presented TD GPC150370 pCR 45.820 CIoT - Coexistence with GSM, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd.

Comments/Questions: Ericsson asked the average throughput and some additional % values be provided, likewise done for LTE. Ericsson asked also to clarify how the GSM data services were simulated (modelling). Huawei clarified that mapping with and without external interferences was adopted, trying to follow the same methodology as done in LTE.
Conclusion: the pCR was revised in TD GPC150524.
TD GPC150524 pCR 45.820 CIoT - Coexistence with GSM (revision of GPC150370) was agreed.
Mr. Stefan Eriksson Löwenmark presented TD GPC150455 pCR 45.820 – Clarification for MAR periodic traffic model, from Ericsson LM. This document was also allocated to A.I. 2.4.2.
Comments/Questions: none.

Conclusion: the pCR was agreed.

Mr. Chao Luo presented TD GPC150473 pCR 45.820 Evaluation Methodology for Software Update and Reconfiguration, from Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd. This document was also allocated to A.I. 2.4.2.
Comments/Questions: none.

Conclusion: the pCR was agreed.
Mr. Siva Subramani presented TD GPC150470 pCR 45.820 - Resolution of open issues in evaluation, from VODAFONE Group Plc. This document was also allocated to A.I. 2.4.2.
This document provided resolution of open issues in evaluation methodology. There is an editor's note in capacity analysis based on software update/reconfiguration model. Through the implementation of GP-150547 and agreed working assumptions GP-150545, the evaluation metric for software upgrade is defined as resource utilization, and UL Application layer ACK is sent immediately after MS successfully receives a DL application packet. It is therefore proposed that this editor note be removed.

Comments/Questions: the previous CR in TD GPC150473 covered this one.
Conclusion: the pCR was noted.

Mr. Siva Subramani presented TD GPC150469 pCR 45.820 - Resolution of open issues in objectives, from VODAFONE Group Plc. This document was also allocated to A.I. 2.4.2.

This document provided resolution of open issues in objectives. There is an editor's note in improved indoor coverage objectives to update the clause to include more details about the physical layer bit rate requirement to support 160 bps at the equivalent of the SNDCP layer. The proposed solutions EC GSM, NB M2M, NB OFDMA in their capacity and latency analysis have shown how they deliver the required 160 bps at the equivalent of the SNDCP layer. It is therefore proposed that this editor note be removed.

Comments/Questions: none.

Conclusion: the pCR was agreed.

Mr. Siva Subramani presented TD GPC150471 pCR 45.820 -Resolution of open issues in simulation assumptions on building penetration loss, from VODAFONE Group Plc.

This document provided resolution of open issues in simulation assumptions on building penetration loss. There is an editor's note in D.1 below Table D.3 if an inter-site correlation coefficient is required for the building penetration loss model and the value of the respective coefficient to use. Through the Table D.1 Number 17, two inter-site correlation coefficients will be used for simulations (0.5 and 0.75). It is therefore proposed that this editor note be removed.

Comments/Questions: none.

Conclusion: the pCR was agreed.

Mr. Stefan Eriksson Löwenmark presented TD GPC150625 pCR 45.820 - Alternative capacity metric for GSM evolution candidates, from Ericsson LM.
Comments/Questions: Huawei already provided capacity evaluations, and felt using an alternative metric (different from the one agreed at the beginning of the study) would not allow to compare the different solutions using the same "tool". 
Conclusion: the pCR was kept open. Then it was noted.

1.4.2
Candidate specific input
1.4.2.1
EC-GSM

TD GPC150434 EC-GSM, Coherent transmission and reception, from Ericsson LM was updated in TD GPC150500.
Mr. Stefan Eriksson Löwenmark presented TD GPC150500 EC-GSM, Coherent transmission and reception (update of GPC150434), from Ericsson LM, Intel, MediaTek Inc.

The current 3GPP TS 45.004 does not prohibit coherent transmission (including overlaid CDMA). A practical implementation has been proposed in which coherent transmission is achieved by continuously running the GMSK modulator across the guard period. Bit inversion can generate phase shifts of 180 degrees to accommodate for overlaid CDMA.

Phase coherency can be maintained by keeping the PLL running. The battery lifetime reduction for EC-GSM is minor. Power ramping up and down of the PA is not expected to cause coherency problems. 
Comments/Questions: Neul asked to clarify the blind (IQ) combining with not contiguous timeslots. Compatibility was also discussed.
Conclusion: the document was noted.

TD GPC150511 EC-GSM frequency tracking and phase requirement challenges, from Qualcomm Incorporated, Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, u-blox AG was updated in TD GPC150520.
Mr. Zhi-Zhong (John) Yu presented TD GPC150520 EC-GSM frequency tracking and phase requirement challenges, from Qualcomm Incorporated, Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, u-blox AG.

This contribution has highlighted the need for accurate phase alignment for EC-GSM to work well, due to the use of blind (IQ) combining and OL CDMA; however it is a challenging task to determine accurate CFO and phase from a burst in CC6 due to the negative SNR at high MCL.

EC-GSM phase requirements are very challenging. The practical achievable level of frequency tracking and coverage in noise dominated conditions (CC6, i.e. SNR<-5dB) is questionable and needs further study.

Due to the requirement to operate in very low SNR for each burst repetition, there are potential issues with blind combination of IQ samples in CC6, and this needs further study.

The approach for handling different CFO from CDMA co-users needs further study.

There are elements of CDMA OL phase code issue with the latest contribution (ref 2). Certain Fourier codes (ref 3) are found to be unachieved by the proposed method.

In noise dominated conditions, CIOT devices may have to re-sync their frequency reference to enable good CFO=N(0,10) for the desirable performance at the BTS. The battery life impact is FFS.

For burst repetitions (especially when non-contiguous), the start phase for each legacy GSM burst is unconstrained, as TS 45.004 states (i.e. the phase is not required to be deterministic between bursts).

Therefore, it is not clear that all legacy GPRS devices can support EC-GSM simply through a software upgrade.

In other words, this is an implementation issue that would require detailed analysis, and there is no guarantee that legacy devices can support the phase continuity across different bursts that is required by EC-GSM to achieve the coverage performance.

Comments/Questions: Ericsson commented on Slide 3 that Detection and compensation of frequency offset has been shown to be achievable. Ericsson commented on Slide 5 there was no need to maintain Tx and Rx coherency. Ericsson commented also on Slides 7, 9 and 10, claiming that legacy GPRS devices can support EC-GSM simply through a software upgrade. Qualcomm felt the simulations were carried out only on the baseline and then the phase continuity issue raised in the contribution would exist in real cases. The model used in slide 8 was asked to be clarified, whether complying with the agreed one in GP#65.
Conclusion: the document was noted.
Mr. Stefan Eriksson Löwenmark presented TD GPC150525 EC-GSM, Performance evaluation without coherent accumulation, from Ericsson LM.

The sourcing company does not agree with many of the statements in TD GPC150520, and this document provided a response to some of them.

Furthermore, the document evaluated EC-GSM according to the studies common objectives on performance, assuming no coherency between non-consecutive timeslots for the device transmitter. It should be noted that this performance evaluation, although not in line with the understanding of the sourcing company, is to show that EC-GSM would still provide close to optimum performance gain, even without the assumption on coherency between non-contiguous TSs.

A performance evaluation according to the TR framework for all UL channels have been performed, showing that even if coherency is not assumed between non-contiguous TS, the extended coverage achievable with EC-GSM is still at 163.6 dB.

Comments/Questions: Mr. Hans Kalveram and Huawei asked to clarify the case and the results when the assumption of coherency is not assumed. Huawei also commented on Tx/Rx switching and Neul raised the case of contiguous time slots, and asked general conclusions be distinguished from the specific cases considered in the contribution. Qualcomm pointed out frequency offset effects on customers. The current requirement on frequency accuracy of 0.1 ppm and frequency drifts were discussed.
Conclusion: the document was noted.
Mr. Mårten Sundberg presented TD GPC150435 EC-GSM, Alternative EC-SCH design, from Ericsson LM.
The paper has evaluated the alternative EC-SCH design. Simulations confirmed the improved link performance by using 28 instead of 14 repetitions. The use of only chase combining is also confirmed while managing to reach below 10% BLER at MCL=164 dB. Residual time and frequency offset have also been evaluated, which has been shown to be similar for both designs. The impact on latency due to the new design is evaluated separately. A pCR is introducing the alternative EC-SCH design in the TR.

Comments/Questions: Mr. Hans Kalveram felt the reuse of legacy SCH should be considered. Huawei felt performance evaluations would be needed if this new design is adopted (doubling the number of repetitions).
Conclusion: the document was noted.

TD GPC150436 pCR 45.820 – Alternative EC-SCH design, from Ericsson LM was revised in TD GPC150483.
Mr. Mårten Sundberg presented TD GPC150483 pCR 45.820 – Alternative EC-SCH design (revision of GPC150436), from Ericsson LM.

Comments/Questions: Telecom Italia S.p. A. asked to clarify whether there will be only one alternative in the spec in the end (positive, as regards the work item, but both could be part of the TR), the coverage extension was felt met. Qualcomm asked to clarify the train sequences for EC-SCH, felt to be defined during the work item phase. Huawei asked to clarify why an alternative design would be needed, since one design would be worse than the other.
Conclusion: the pCR was agreed.
Mr. Mårten Sundberg presented TD GPC150437 EC-GSM, Network synchronization with alternative EC-SCH design (update of GPC150198), from Ericsson LM.
Changed compared to GPC150198 are highlighted in blue. The main additions are as follows:

-
An alternative EC-SCH design is introduced and evaluated against the original design.

-
The EC-SCH has been fully integrated into the simulator to provide more reliable results. Previously EC-SCH performance was modelled by a BLER model.

-
Results for higher MS speeds were included.

This discussion paper has given an overview of the synchronization channels for EC-GSM. The legacy FCCH is used in conjunction with the EC-SCH channel. Two EC-SCH designs were evaluated, the original design in which the EC-SCH block is repeated 14 times across two 51-multiframes and an alternative design in which the EC-SCH block is repeated across four 51-multiframes.

The synchronization performance has been evaluated by simulations. At the MCL of 164 dB and a speed of 1.2 km/h, the average synchronization time is 521 ms for the original design and 577 ms for the alternative design.

At a coupling loss of 154 dB and a speed of 1.2 km/h, the average synchronization time is reduced to around 300 ms for both the original and alternative design. These values can be expected to decrease if the legacy SCH bursts are utilized in addition to the EC-SCH bursts.

At 30 km/h, the average synchronization times are similar.

The missed detection ratio was found to be approximately 0.2 % at 164 dB coupling loss and 0 (or close to) at 154 dB coupling loss.

Only one false detection was registered in 2000 synchronization attempts for both the original and alternative design.

Comments/Questions: Neul asked to clarify whether the results were obtained with the coherent accumulation (original design) and/or chase combining assumption (alternative design). Huawei expected an increase of the synch time significantly higher and asked to clarify this aspect. Neul asked to clarify the 2 dB difference seen in TD GPC150435 and the latency behaviour with the original and alternative designs.
Conclusion: the document was noted.

Mr. Stefan Eriksson Löwenmark presented TD GPC150438 pCR 45.820 – EC-GSM, Network synchronization with alternative EC-SCH design, from Ericsson LM.

Comments/Questions: Huawei asked to mention explicitly whether IQ accumulation or chase combining was used in the receiver. The analytical approach used for providing the results was clarified.
Conclusion: the pCR was revised in TD GPC150530.
TD GPC150530 pCR 45.820 – EC-GSM, Network synchronization with alternative EC-SCH design (revision of GPC150438) was agreed.
Mr. Mårten Sundberg presented TD GPC150439 EC-GSM, Timing Advance Performance, from Ericsson LM.

The Timing Advance (TA) performance for EC-RACH is evaluated by means of simulation.

The timing advance performance has been evaluated. Results show that timing advance is estimated perfectly for 96.46% of the EC-RACHs and that 99.97% of the EC-RACHs are within +/- 1 symbol of the true timing advance.

The specification requires the timing advance to be estimated under static propagation conditions, and to be rounded off to integer symbol periods. Considering that the TU channel will introduce offsets in the sync position due to a delay spread exceeding the symbol period in GSM, these results are considered more than sufficient for EC-RACH TA performance in extended coverage.
Comments/Questions: Huawei asked whether the timing advance performance has been evaluated with chase combining. The window size was clarified. Huawei asked to clarify the detection ratio. Huawei asked to provide further results with different number of repetitions / SNR operating point (not felt to be the case).
Conclusion: the document was noted.

Mr. Mårten Sundberg presented TD GPC150440 pCR 45.820 – EC-GSM Timing Advance Performance, from Ericsson LM.

Comments/Questions: none.

Conclusion: the pCR was agreed.
Mr. Mårten Sundberg presented TD GPC150444 EC-GSM, CCCH DL performance, from Ericsson LM.

In this contribution, the existing design proposed in the TR, is further investigated in terms of performance by using different assumptions on receiver implementation.

It can be seen that the optimum performance is achieved when assuming accumulation and frequency offset compensation over 16 bursts, but also that the performance can be maintained at 164 dB, with 0.4 dB negative margin, even if only 2 burst IQ accumulation is assumed.

Comments/Questions: Ericsson felt there was no need to redesign the CCCH DL.
Conclusion: the document was noted.

Mr. Mårten Sundberg presented TD GPC150449 EC-GSM, Throughput, delay and resource analysis (update of GP-150419), from Ericsson LM. 

The simulations in GP-150419 were mainly on the use of the ASAP procedure with the use of a Normal Burst format for the access attempt or, equivalently in the number of radio blocks to be transmitted, the Enhanced AB based access procedure. This update includes simulations for the One Phase access using the Access Burst format where the TLLI is included in each radio block until contention resolution is complete. Updates are marked in red.

In this contribution the delay, throughput and resource requirement for the different coupling loss values for EC-GSM have been shown using two different output power classes and assuming the use of either One Phase Access (AB based access) or Accelerated System Access Procedure.
Comments/Questions: none.

Conclusion: the document was noted.

Mr. Mårten Sundberg presented TD GPC150448 pCR 45.820 - EC-GSM, Performance evaluation – Update of coverage improvement target, from Ericsson LM.

Comments/Questions: this document was depending on TD GPC150460 -> TD GPC150584 in G2. Huawei asked to move text.
Conclusion: the pCR was revised in TD GPC150561.

TD GPC150561 pCR 45.820 - EC-GSM, Performance evaluation – Update of coverage improvement target (revision of GPC150448) was agreed.
Mr. Mårten Sundberg presented TD GPC150450 EC-GSM, Physical layer performance in mobility, from Ericsson LM.

This document evaluates the EC-GSM proposal with regards to the mobility scenario in the TR.
The performance of the different logical channels in EC-GSM has been simulated according to the agreed frameworks in the study. Although the study only requires "normal coverage" (i.e. fulfilling the GPRS baseline) in the case of mobility, it has been shown that also for the case of 30 km/h, all logical channels are expected to fulfil the 20 dB targeted extension. The conclusion is not as straight forward for the EC-RACH channel since system capacity simulations are not run, but even in a case of analyzing the link level performance, the performance is not negatively impacted by more than 1.5-2 dB.
Comments/Questions: Huawei commented on the curves and Neul asked why the EC-RACH was impacted negatively.
Conclusion: the document was noted.

Mr. Mårten Sundberg presented TD GPC150451 pCR 45.820 – EC-GSM, Physical layer performance in mobility, from Ericsson LM.

Comments/Questions: Neul asked a few clarifications on the EC-PACCH/D and EC-PACCH/U cases. Huawei commented on last change, asking for a different wording (TU30 channel, hopping and not hopping). Nokia Networks asked TU30 channel be added and asked to clarify a gap found in the tables, which was explained.
Conclusion: the pCR was revised in TD GPC150562.
TD GPC150562 pCR 45.820 – EC-GSM, Physical layer performance in mobility (revision of GPC150451) was agreed (without presentation).
Mr. Mårten Sundberg presented TD GPC150452 pCR 45.820 – EC-GSM, Correction on new packet control channel format description, from Ericsson LM.

Comments/Questions: none.

Conclusion: the pCR was agreed.
Mr. Mårten Sundberg presented TD GPC150453 pCR 45.820 – EC-GSM, Clarifying the Calculation of T1, from Ericsson LM.

Comments/Questions: none.

Conclusion: the pCR was agreed.
Mr. Mårten Sundberg presented TD GPC150454 pCR 45.820 – EC-GSM, Correction of EC-RACH Mapping, from Ericsson LM.

Comments/Questions: one editorial change was needed.
Conclusion: the pCR was revised in TD GPC150563.
TD GPC150563 pCR 45.820 – EC-GSM, Correction of EC-RACH Mapping (revision of GPC150454) was agreed (without presentation).
Mr. Nicklas Johansson presented TD GPC150461 pCR 45.820 – EC-GSM, Battery Lifetime Estimation, from Ericsson LM. This document was also allocated to A.I. 2.4.1.1.
Comments/Questions: it was pointed out there was a mismatch between this paper and the latency one. Neul asked to comment on the normal burst access. Samsung pointed out the target of 10 years would hold for 23 dBm but not for 33 dBm.
Conclusion: the pCR was revised in TD GPC150564.
TD GPC150564 pCR 45.820 – EC-GSM, Battery Lifetime Estimation (revision of GPC150461) was revised in TD GPC150585.
TD GPC150585 pCR 45.820 - EC-GSM, Battery Lifetime Estimation (revision of GPC150564) was revised in TD GPC150596.
TD GPC150596 pCR 45.820 - EC-GSM, Battery Lifetime Estimation (revision of GPC150585) was agreed.
Mr. Nicklas Johansson presented TD GPC150462 pCR 45.820 – EC-GSM, Exception Report Latency performance evaluation, from Ericsson LM. This document was also allocated to A.I. 2.4.1.1.
Comments/Questions: Huawei felt changes to existing Tables would be needed for the alternative.
Conclusion: the pCR was revised in TD GPC150565.
TD GPC150565 pCR 45.820 – EC-GSM, Exception Report Latency performance evaluation (revision of GPC150462) was agreed.
Mr. Mårten Sundberg presented TD GPC150447 On multislot output power requirements for GPRS MS, from Ericsson LM, Intel, MediaTek Inc.
This document first provided a brief overview of the GERAN requirements at multislot transmissions, and then presented a discussion around the applicability of these requirements on EC-GSM, and finally results of measurements on heat dissipation in a GSM device were given.
In this contribution, the discussions in GERAN regarding the feature output power reduction at multislot transmission is summarized, and its applicability on EC-GSM is elaborated upon.

It is clarified that it is not expected that EC-GSM will need to utilize the option to backoff power, due to the limited data transfers foreseen for applications categorized to belong to low complexity, low throughput internet of things. It is also clarified that part of the discussion earlier in GERAN leading to the introduction of the power back-off functionality, was related to SAR (of long term effect that often occurs close to ear and body), which is not applicable for machine type communication. Furthermore, some device measurements have been carried out where devices were active for an hour, without observing temperature exceeding the normal range. In this context, an EC-GSM transfer is expected to be finished within a few seconds.
Comments/Questions: u-blox AG pointed out that peak power with multi-slot would be challenging in practice. Huawei reminded some contributions from operators and felt the form factor was of relevant importance. Huawei asked more details on the set-up be provided to allow other Companies to repeat the tests. The one hour call was referring to speech and not to data. Neul also felt the form factor was of relevant importance and pointed out the frequency drift of 150 Hz was quite an impressive figure. MediaTek Inc. put attention in providing the results given in the document.
Conclusion: the document was noted.

Mr. Johan Johansson presented TD GPC150387 EC-GSM UE Complexity assessment, from MediaTek Inc.

This document assessed the UE complexity with EC-GSM according to the principles outlined in §5.5.1 of the TR45.820 (v1.3.0).

The cost of a GSM modem today is very low and any cost savings could be considered in absolute terms as fairly marginal. As emphasized many times before by a number of UE vendors, the primary cost reduction factor is the one reached with economies of scale. It should be highlighted that the cost of a device is not only bound by the BOM of its individual components but includes other aspects e.g. sourcing costs, inventories etc. For instance it could very well be cheaper to make a single mode GSM device with a dual mode GSM/UMTS chipset (with UMTS deactivated) rather than using a distinct single-mode chipset. MediaTek would also like to stress that with the TCO of any particular IoT solution taken over its lifetime (one decade, possibly two) the one-time modem cost of the device becomes marginal compared to all other costs involved (incl. subscription, installation for instance). Any cost assessment of course ought to take the TCO into account. 

The contribution has shown that EC GSM can have significant module cost reduction compared to the GPRS benchmark for silicon area, RF, DSP, and memory aspects. Furthermore it is technically feasible to meet the coverage objectives with EC-GSM whilst achieving marginal power consumption offering multi-year lifetime, beyond the objectives of the study (limiting factor: battery itself), and meeting the other objectives of the study.

The sourcing company(ies) therefore strongly recommend EC-GSM proceed to normative work in Release 13.

Comments/Questions: u-blox AG commented on the evaluation methodology in place, on the equalization task and, in general, on the complex processing task (quite demanding for all chip manufacturers). Huawei pointed out there were no considerations about cost reductions in the contribution. Quantitative aspects (figures) were not put in the contribution on purpose, however cost reductions were certainly felt possible. Qualcomm felt time to market a relevant aspect and the new requirements quite demanding, and asked a quantitative analysis be provided (felt possible during the work item phase). Ericsson felt that EC GSM was an evolutionary path from GSM EGPRS. Samsung asked to clarify the benchmark and the 33 dBm coverage extension (felt not implementable with a significant complexity reduction).
Conclusion: the document was noted.

Dr. Yanzeng Fu presented TD GPC150480 EC-GSM Device Complexity Analysis, from Intel.

Usage scenarios of Cellular Internet of Things (C-IoT) require very cheap devices such that they can be deployed on a mass scale and possibly in a disposable manner. Therefore, the complexity analysis of the device implementation is an important part of this study. This discussion paper presented the study of complexity analysis of EC-GSM devices based on the methodology agreed.

Intel expect that EC-GSM device can reach lower cost than single band legacy GPRS device. EC-GSM device is able to fulfil battery life requirements with carefully designed RTC in SoC and corresponding power management updates to the legacy GPRS implementation. EC-GSM SoC architecture and device implementation can be further optimized if real time requirements of EC-GSM system are relaxed. This can be done during WI phase.

Comments/Questions: Huawei pointed out a change would be needed (RTC in SoC). Samsung pointed out DL was more critical than UL, and asked whether an external PA was needed (with extra complexity). Samsung also asked about the Overlaid CDMA impact on complexity. Neul asked to clarify the 60% area reduction. Telecom Italia S.p.A. also addressed the area reduction (the contributions from MediaTek and Intel were not aligned) and the frequency band.
Conclusion: the document was noted.

TD GPC150445 EC-GSM, Simulation Results for Coexistence with GSM, from Ericsson LM was updated in TD GPC150485.
Mr. Mårten Sundberg presented TD GPC150485 EC-GSM, Simulation Results for Coexistence with GSM (update of GPC150445), from Ericsson LM.

In this first revision of the contribution only results from an uncoordinated deployment is presented. Results from coordinated deployment will be added as soon as the results are available. Modelling of MCBTS third order intermodulation (IM3) products have also not been considered in this first set of results. So also the herein presented results will be updated once the simulations taking IM3 products into account are ready.

Comments/Questions: Huawei felt further clarifications would be necessary for GSM aggressor and results. In Table 2, ACS of 49 dB case was asked to be clarified (values in 45.005 are different).
Conclusion: the document was noted.

Mr. Mårten Sundberg presented TD GPC150446 pCR 45.820 - EC-GSM, Simulation Results for Coexistence with GSM, from Ericsson LM.

Comments/Questions: none.

Conclusion: the pCR was revised in TD GPC150568.
TD GPC150568 pCR 45.820 - EC-GSM, Simulation Results for Coexistence with GSM (revision of GPC150446) was agreed.
TD GPC150442 EC-GSM, Random access system capacity evaluation, from Ericsson LM was updated in TD GPC150491.
Mr. Mårten Sundberg presented TD GPC150491 EC-GSM, Random access system capacity evaluation (update of GP-150442), from Ericsson LM.

Some of the previous results have been updated to reflect minor modifications to the EC-RACH procedure as well as to introduce the EC-AGCH procedure.

Results include:

-
Non-ideal cell selection and coverage class estimation

-
Uplink interference from legacy users that increase system load and are not subject to additional building penetration loss

-
Impact on number of coverage classes allowed on EC-RACH

In all results, downlink interference from base station broadcasting on BCCH is modelled, together with the EC-AGCH performance.

Comments/Questions: Neul felt there could be a degradation when there are no interferences, due to the approach chosen (Ericsson pointed out there is overall benefit). The number of coverage classes and CDF were discussed.
Conclusion: the document was noted.

Mr. Mårten Sundberg presented TD GPC150443 pCR 45.820 - EC-GSM, Random access system capacity evaluation, from Ericsson LM.

Comments/Questions: Huawei felt the performance was overestimated (Ericsson felt there was underestimation) and the delay CDF was felt not complying with the TR definition (Ericsson felt there was value in their approach). Qualcomm asked to clarify the coherency aspects with legacy implementations, and asked whether new training sequences were envisaged (in this evaluation no different training sequences were used for different classes). The principle was explained (one training sequence per coverage class). TSCs for access burst and normal burst were discussed.

Conclusion: the pCR was left open. Then concern was expressed from Huawei how to define the delay (differences from the content of the TR were mentioned). Ericsson felt there was value to insert these results.
The pCR was revised in TD GPC150632.
TD GPC150632 pCR 45.820 - EC-GSM, Random access system capacity evaluation (revision of GPC150443) was noted.
Mr. Stefan Eriksson Löwenmark presented TD GPC150441 EC-GSM, Link modelling methodology for EC-PDTCH capacity evaluations (update of GPC150192), from Ericsson LM.

This contribution is an update of GPC150192. The main changes are the L2S model verification now includes both uplink and downlink, as well as blind transmissions.

This document has described and verified the link performance methodology used for EC-GSM PDTCH capacity simulations.

Both sensitivity and interference limited scenarios have been verified, as well as scenarios where a mix of single or multi interferer and noise is observed.

Both uplink and downlink have been verified with and without blind transmissions.

Good agreement in performance of less than 0.5 dB is seen in the majority of cases. In a few cases the difference is slightly above 1 dB.

Comments/Questions: Neul asked to clarify the blind repetition and SINR. Huawei asked to clarify the mapping, and felt the approach followed would overestimate the performance. Huawei felt that some assumptions needed to be justified, and the latency could not be evaluated with the current approach in the contribution. ARQ modelling and tables were also asked to be clarified.
Conclusion: the document was noted.

Mr. Sivanesan Kathiravetpillai presented TD GPC150476 GERAN CIoT Link-to-System Mapping Methodology, from Intel.

Link to system mapping is essential for efficiently capturing the performance of the underlying physical layer in the system level simulator (SLS). In this contribution Intel provided a novel method that can be used for link to system mapping in Cellular IoT systems. The end goal of the proposed method is to provide a BLER curve that is matched to the interference scenario observed in the SLS simulator. This document is an update of GPC-150227.

Since an EC-GSM system is assumed to have a frequency reuse 1/3, i.e., there exists a 600 KHz frequency separation between intra cell bands, intra-cell adjacent channel interference (intra-cell ACI) can be negligible. Since the observations on the downlink interference scenarios are also valid for the uplink, the proposed link to system mapping method can be reused to select the BLER curves for the observed interference scenarios in the UL.

Comments/Questions: Huawei asked to clarify the two-step approach, and felt the intra-cell adjacent channel interference (intra-cell ACI) would not be negligible.
Conclusion: the document was noted.

TD GPC150474 UL System Level Simulation Results of GERAN CIoT Solutions: EC-GSM, from Intel was updated in TD GPC150566.
Mr. Sivanesan Kathiravetpillai presented TD GPC150566 UL System Level Simulation Results of GERAN CIoT Solutions: EC-GSM (update of GPC150474), from Intel.
In this document, Intel presented some uplink system level simulation results for EC-GSM solution for GERAN CIoT systems. In this work, Intel considered 2 traffic models and accordingly evaluated the system throughput and the delays experienced by the transmitted reports.

The results indicate that under the worst case load, i.e., the full-buffer traffic, approximately 98% of the devices would be able to receive at least 200 bps MAC throughput with blind repetitions for the simulation framework assumed in the study when the number of simultaneous UEs in the system is less than 40. Hence, we conclude that EC-GSM can efficiently operate in the very challenging scenario of full-buffer traffic. In addition, under the MAR traffic model, the system is able to operate efficiently and satisfy the 10 second delay requirement for the MAR exception reporting for at least 150K reports/200KHz/Hour. Furthermore, for the MAR periodic reporting traffic scenario, the system is capable of handling 900K reports/200KHz/Hour within reasonable packet delays.

Comments/Questions: Huawei asked whether results at link level were available, and how the overlaid CDMA scenario was considered. Figure 4 was asked to be clarified. Repetitions were burst wise.
Conclusion: the document was noted.

TD GPC150475 DL System Level Simulation Results of GERAN CIoT Solutions: EC-GSM, from Intel was updated in TD GPC150567.
Mr. Balkan Kecicioglu presented TD GPC150567 DL System Level Simulation Results of GERAN CIoT Solutions: EC-GSM (update of GPC150475), from Intel.

In this document, Intel presented some downlink system level simulation results for EC-GSM solution for GERAN CIoT systems. The full-buffer traffic model is assumed to verify whether the requirement of 160 bps throughput at the equivalent of the SNDCP layer can be satisfied. Furthermore, the CIoT traffic model was employed in the simulations and system capacity and latency results were obtained.

The full buffer simulation results indicate that around 92% of the devices would be able to receive at least 200 bps MAC throughput for the case wherein penalization is applied whereas 98% of the devices were able to achieve a throughput of at least 200 bps without penalization, i.e., the 160 bps throughput at the equivalent of the SNDCP layer. We supported blind repetitions and scheduling enhancements in the study however, the percentage of devices employed blind repetitions in the downlink is around 2% with penalization and around 14% without penalization. In the realistic traffic model simulations, i.e., the 20% Network Command and 80% MAR periodic reporting traffic model, up to 900K reports/200KHz/Hour, more than 99% of the reports were delivered within 10 sec packet delay. Thus, EC-GSM systems satisfy the requirements put forward in the TR 45.820 with a huge margin in the downlink.

Comments/Questions: Samsung asked to clarify the frequency reuse (1/3 could be seen as the worst case scenario). Huawei asked how the coverage class was considered (threshold based selection), and asked that the no repetition no FH case be added (for comparison purposes). Further off-line discussions were invited to take place
Conclusion: the document was noted.

Mr. Mårten Sundberg presented TD GPC150529 pCR 45.820, Change of clause for EC-GSM GSM/EDGE BTS impact evaluation, from Ericsson LM.

Comments/Questions: none.

Conclusion: the document was agreed.
TD GPC150375 EC-GSM - MS Complexity Analysis, from HiSilicon Technologies Co. Ltd, Huawei Technologies Co., Ltd. was WITHDRAWN. MISSING.
TD GPC150376 EC-GSM - Impacts to Base Stations, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd. was WITHDRAWN. MISSING
TD GPC150457 Conclusion on EC-GSM candidate technique for SI “Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things”, from Ericsson LM was updated in TD GPC150496.
Mr. Mårten Sundberg presented TD GPC150496 Conclusion on EC-GSM candidate technique for SI “Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things” (update of GPC150457), from Ericsson LM.

This document summarized the outcome of the study for the proposed candidate technique EC-GSM, which is based on evolution of the GSM radio technology.
Based on the analysis it is proposed to update tables 9.1-1 and 9.1-2 in the TR 45.820, with the conclusions for EC-GSM as described in clause 6. It is also proposed to add the below conclusion for the GERAN Evolution solution EC-GSM to the Conclusions clause (clause 9.2) of the TR 45.820. A pCR with the proposed additions can be found.

"One of the candidate techniques that has been proposed for the FS_IoT_LC study is the GERAN Evolution solution Extended Coverage GSM (EC-GSM). The evaluation of the EC-GSM solution indicates that it fulfils the objectives of the study:

-
The performance evaluations show that EC-GSM achieves the maximum coupling loss (MCL) aimed at by the study, 164 dB, with an output power level of the device at 33 dBm. In case a 23 dBm device output power is used, the UL coverage on the data traffic channel is limited to 154 dB.

-
It has been shown that a massive number of low throughput devices can be supported by the EC-GSM technique.


Only 2.1 EC-PDTCH UL timeslots are needed on average per cell to support the CIoT traffic scenario with more than 50,000 devices per cell on a 12-reuse BCCH layer, for MS output power class 23 dBm and the worst BPL scenario. For the same traffic scenario with MS output power class 33 dBm and the worst BPL scenario only 1.3 EC-PDTCH UL timeslots are needed.


The random access procedure can well be catered for by the EC-GSM design with a low number (<0.05%) of failed system access attempts, and with a limited resource utilization, around 1-2 bursts for 33 dBm devices and 2-4 bursts for 23 dBm devices per system access attempt.

-
The device complexity can be reduced with significant memory reduction and possibility to adopt general downsizing. A silicon area reduction of around 40% is possible for EC-GSM compared to legacy GPRS SoC. A lower output power class is introduced to enable integration of the PA onto the chip. In addition, EC-GSM enables a limited development cost due to the possibility to re-use existing components (hardware, software and test equipment).

-
The improved power efficiency objective is fulfilled with the battery target of 10 years, for the 33 dBm output power class, being reached for all evaluation points, except for GPRS reference cases +20 dB with more frequent reporting, or with packet size of 200 byte, and GPRS reference cases +10 dB with packet size of 200 byte and more frequent reporting. For the 23 dBm output power class, EC-GSM reaches the battery target of 10 years for all evaluation points except for the GPRS reference cases +10 dB with more frequent reporting and a packet size of 200 byte.

-
EC-GSM fulfils the Co-existence objective by using the GSM physical layer. No regulatory impact on bodies outside of GERAN will thus be needed for EC-GSM.

-
The objective concerning the impact to base stations is fulfilled by the EC-GSM solution since there will be no impact on existing GSM radio units and EC-GSM can be deployed using software updates of existing digital units.

-
With the EC-GSM technology the devices can be deployed in legacy GPRS networks with full multiplexing of traffic channels. A clear benefit of EC-GSM is also that it fulfils being compatible with GPRS networks with no segregation of resources for traffic channels.

-
The EC-GSM solution can meet the 10 second latency target of delivering an exception report both at 33 and 23 dBm output power for the different investigated coverage conditions."

Comments/Questions: Neul raised their concern about the complexity evaluation, and on the software upgrade of legacy MSs. Huawei also raised their concern about the device complexity evaluation, on the delay, capacity and latency. Huawei observed inconsistencies when further assumptions are added for the simulations, and also the co-existence evaluation needed further testing. The RACH CDF, power consumption and coexistence were discussed.
Conclusion: the document was revised in TD GPC150569.

TD GPC150569 Conclusion on EC-GSM candidate technique for SI “Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things” (update of GPC150496) was sent to A.I. 1.6.
TD GPC150458 pCR 45.820 - Conclusion on EC-GSM candidate technique for SI “Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things”, from Ericsson LM was revised in TD GPC150497.
Mr. Mårten Sundberg presented TD GPC150497 pCR 45.820 - Conclusion on EC-GSM candidate technique for SI “Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things” (revision of GPC150458), from Ericsson LM.

Comments/Questions: Qualcomm felt the evaluations should be done properly (repetitions, train sequences in particular were felt of importance). Huawei pointed out that evaluations under interference limited scenarios should be provided. Ericsson clarified that legacy platforms could eventually not support EC-GSM. coherence and interference limited scenarios were discussed.
Conclusion: the pCR was revised in TD GPC150570.
TD GPC150570 pCR 45.820 - Conclusion on EC-GSM candidate technique for SI “Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things” (revision of GPC150497) was sent to A.I. 1.6.

TD GPC150456 New Work Item on Extended Coverage GSM (EC-GSM) for support of Cellular Internet of Things, from Ericsson LM, Intel, Gemalto N.V., MediaTek Inc., TeliaSonera AB, Sierra Wireless, S.A., Telit Communications S.p.A. was revised in TD GPC150528.
Mr. Mårten Sundberg presented TD GPC150528 New Work Item on Extended Coverage GSM (EC-GSM) for support of Cellular Internet of Things (revision of GPC150456), from Ericsson LM, Intel, Gemalto N.V., MediaTek Inc., TeliaSonera AB, Sierra Wireless, S.A., Telit Communications S.p.A., ORANGE. This document was also allocated to A. Is. 1.6, 2.4.1.1, 2.6.

Comments/Questions: Telecom Italia S.p.A. commented on the last item ["- Investigate support for extended coverage GSM deployment in a reduced spectrum allocation (BCCH frequency reuse tighter than 3/9)] that the item seemed to be more for a SI rather than for a work item. Huawei felt that such investigation should take place during the study phase.
Conclusion: the WID was left for the joint session in TD GPC150598 New Work Item on Extended Coverage GSM (EC-GSM) for support of Cellular Internet of Things (revision of GPC150528). See A. I. 1.6.
TD GPC150603 EC-GSM, Device complexity analysis, from Intel, MediaTek Inc., Sierra Wireless S.A., Ericsson LM was updated in TD GPC150630.
Mr. Rémi Lascoux presented TD GPC150630 EC-GSM, Device complexity analysis (update of GPC150603), from Intel, MediaTek Inc., Sierra Wireless S.A., Ericsson LM. This document was also allocated to A. I. 2.4.1.1.

The complexity reduction estimates from the analysis are provided in table 6.2.6.x-5 for the "Core functions" (RF Transceiver, CPU, Modem, associated RAM, etc.) according the complexity analysis defined in [6].

Table 6.2.6.x-5. Reduction estimates according to[6]

Function
Estimated reduction

Core function Silicone
15-20%

Note: RF transceiver complexity reduction (as part of SoC or as an external component) has not been quantified and would lead to additional reduction.

The primary cost reduction factor is the one reached with economies of scale, where GSM is by far the most widely deployed global cellular technology.

It should be also highlighted that the cost of a device is not only bound by the die size and the BOM of its individual components but includes other aspects e.g. sourcing costs, inventories etc. Furthermore, this is not EC-GSM specific but would apply to all candidate solutions in the technical report.

The protocol stack memory and the dynamic and static memory reduction for EC-GSM is shown in Table 6.2.6.x.3.2-1 to be around 35-40%. This saving is to a large extent dependent on the assumed memory required for the whole product, including the application layer and could be seen, in many cases, as marginal when the application embedded in the final product is requiring a lot of memory. This is not EC-GSM specific but would apply to all candidate solutions in the technical report.

It should be remembered that single mode GPRS MSs on the field today are very likely GSM/GPRS/EGPRS MSs with GSM CS (e.g. voice, data) and EGPRS functionalities implemented but disabled i.e. not pure GPRS MSs as such. EC-GSM concept could be implemented as a tailored software solution on such hardware to allow quick time-to-market. By using available hardware, not optimized for example for lower power consumption, the battery lifetime is likely not to be at the same level as a hardware/software solution tailored for EC-GSM, but would allow quick time-to-market while reaping all other benefits of EC-GSM. The indicated complexity reduction vs. a pure GPRS implementation in this document is therefore highly pessimistic compared to what is widely used in commercial products today.

Furthermore, enabling EC-GSM technology implies changes mainly to lower layers whereas upper layers remain unaffected. Therefore, the required delta between EC-GSM, an evolution of GPRS/EGPRS, and GPRS/EGPRS is lower than the delta between a clean-slate approach and GPRS/EGPRS. As a result, EC-GSM technology can significantly benefit from the economies of scale of GSM ecosystem today.

RF optimization due to single band use, either in term of SoC die reduction or in term of complete RF transceiver change (as an external component), is not done in this study but will also trigger a potential, not marginal, complexity reduction.

The use of internal PA for some devices categories (23 dBm output power class) can also provide a significant complexity reduction.

It should be noted that in this analysis total cost of ownership (TCO), is not considered, but that for any particular IoT solution taken over its lifetime (one decade, possibly two) the one-time modem cost of the device is only a part of other costs involved (incl. subscription, installation for instance).

Comments/Questions: Huawei felt the DSP processing could be more demanding. Details were given by Intel on the calculation made. The transceiver complexity was discussed. Synchronization was felt of relevance for Huawei.
Conclusion: the document was noted.
TD GPC150604 pCR 45.820 – EC-GSM, Device complexity analysis, from Intel, MediaTek Inc., Sierra Wireless S.A., Ericsson LM was revised in TD GPC150631.
Mr. Rémi Lascoux presented TD GPC150631 pCR 45.820 – EC-GSM, Device complexity analysis (revision of GPC150604), from Intel, MediaTek Inc., Sierra Wireless S.A., Ericsson LM. This document was also allocated to A. I. 2.4.1.1.

Comments/Questions: Qualcomm commented on the values in Table about the DSP cycles and synchronization. Huawei also felt improvement was needed.
Conclusion: the pCR was noted.
TD GPC150460 pCR 45.820 – EC-GSM, Enhanced AB based contention resolution was revised in TD GPC150584.
Mr. Mårten Sundberg presented TD GPC150584 pCR 45.820 – EC-GSM, Enhanced AB based contention resolution (revision of GPC150460) , from Ericsson LM.

Comments/Questions: none.

Conclusion: the pCR was agreed.
Mr. Stefan Eriksson Löwenmark presented TD GPC150622 EC-GSM, EC-PDTCH system capacity evaluation (update of GP-150436), from Ericsson LM.
In this contribution the system performance of EC-GSM data traffic channels has been investigated in a mixed traffic scenario (CIoT and legacy CS). Performance at the target CIoT traffic load of 6.8 users per cell and second is summarized in Table 4 and Table 5 above.

E.g., with an MS output power of CIoT devices of 33 dBm in BPL scenario 1 with correlation 0.5, without IP header compression, and with interfering CS users with a traffic load of 4 Erlang per cell:

-
The 95th percentile latency of MAR periodic reports is 1 second

-
Less than 0.01 % of the reports time out, with a timeout limit of 20 seconds

-
Only 0.8 EC-PDTCH UL and 0.7 EC-PDTCH DL timeslots per cell are needed on average to support the CIoT traffic

Comments/Questions: Huawei asked to clarify the fixed DL allocation (a mistake in Table 1). Huawei asked whether real CS service was simulated (the performance was not measured). Bandwidth and spectrum efficiency were felt not relevant.
Conclusion: the document was noted.
TD GPC150623 pCR 45.820 – EC-GSM, EC-PDTCH system capacity evaluation, from Ericsson LM was revised in TD GPC150629.
Mr. Stefan Eriksson Löwenmark presented TD GPC150629 pCR 45.820 – EC-GSM, EC-PDTCH system capacity evaluation (revision of GPC150623), from Ericsson LM.

Comments/Questions: Huawei felt the results overoptimistic, and more time was felt needed to examine the results (still the curves were unclear how they were obtained). Link to system mapping was discussed.
Conclusion: the pCR was kept open. Then it was noted.
1.4.2.2
Narrowband Hybrid Modulation

Mr. Juergen Hoffman presented TD GPC150503 N-GSM: Design and Performance for N-SCH, from Nokia Networks.
In this contribution the N-SCH design is presented and the performance is assessed for sensitivity and network synchronisation time.

It is observed that the target MCL of 164 dB can be met at BLER of 10%.

For the FCCH synchronisation time one BCCH multiframe (=235 ms) is assumed to be required for all coupling loss scenarios.

Average N-SCH synchronisation time for MCL=164 dB condition is evaluated as 309 ms without considering the additional delay required to correct the frequency error based on FCCH bursts. N-SCH synchronisation time corresponding to 95 percentile for MCL=164 dB is evaluated as 807 ms.

Average N-SCH synchronisation time for MCL=154 dB condition is evaluated as 225 ms without considering the additional delay required to correct the frequency error based on FCCH bursts. N-SCH synchronisation time corresponding to 95 percentile for MCL=154 dB is evaluated as 350 ms.

The network synchronisation time taking into account FCCH + N-SCH synchronisation is depicted in Table 6 below.

Time metric
MCL=154 dB
MCL=164 dB

Average
460 ms
544 ms

95 percentile
585 ms
1042 ms

Table 6: Network synchronisation time (FCCH+N-SCH acquisition).
The missing ratio for N-SCH detection is expected to be negligible. The detailed investigation is FFS.

Robustness of N-SCH channel is also verified for other radio channel conditions and it is observed that performance was not compromised.

Nokia Networks proposed to include the network synchronisation and cell detection procedure described above and the reported coverage and synchronisation performance into the TR as contributed in the accompanied pseudo CR.
Comments/Questions: Mr. Hans Kalveram reiterated that, in his opinion, it would not be necessary to replace the legacy SCH (investigation results were requested). Ericsson asked to clarify the FCCH+N-SCH acquisition time assumptions and evaluations (Nokia Networks felt that 40 Hz was adequate). The timing error was also discussed.
Conclusion: the document was noted.
Mr. Juergen Hoffman presented TD GPC150504 pCR 45.820 – N-GSM, Network Synchronization, from Nokia Networks. 
Comments/Questions: Ericsson commented that timing error seemed not accurate, and simulations conducted by Ericsson produced different results. Ericsson asked evaluations be performed to validate the assumptions.
Conclusion: the pCR was revised in TD GPC150620.
TD GPC150620 pCR 45.820 – N-GSM, Network Synchronization (revision of GPC150504) was agreed.
Mr. Juergen Hoffman presented TD GPC150507 N-GSM: Design and Performance for N-BCCH, from Nokia Networks. This document was also allocated to A. I. 2.4.1.2.
This document contains a revision with updates highlighted in blue color.

The N-BCCH channel design presented in this document enables the CIoT device to decode the complete system information within 1.88 seconds in better coverage condition, within 3.77 s for coverage condition with MCL up to 162 dB, and within 5.65 s for target MCL coverage condition.
Comments/Questions: Ericsson commented that sufficient time is needed to review the technical content of documents.
Conclusion: the document was noted.
Mr. Juergen Hoffman presented TD GPC150505 N-GSM: Design and Performance for N-RACH, from Nokia Networks.
This contribution is a revision with updates marked in blue. It updates first the N-RACH message content, second the coverage performance according to the new N-RACH TSC and third the analytical model with modified access attempts number according to the traffic model.

-
Initial analytical system modelling based on path loss with 6 dB margin shows that RACH load in given system and traffic models for MAR and NC [1] can be served with random access collision probability of 1.3% for the first attempt.

-
Link simulations including study for capture thresholds with the same and different training sequences and partial collisions with chase combining are for further study.

-
Sections 2.3 and 2.4 are proposed to be included in TR 45.820, see accompanied text proposal.
Comments/Questions: none.

Conclusion: the document was noted.
Mr. Juergen Hoffman presented TD GPC150506 pCR 45.820 – N-GSM, Random Access, from Nokia Networks.
Comments/Questions: none.

Conclusion: the pCR was agreed.
Mr. Juergen Hoffman presented TD GPC150509 N-GSM: Design and Performance for N-PCH, from Nokia Networks. This document was also allocated to A. I. 2.4.1.2.
This document contained a revision with updates highlighted in blue color.
This contribution presented the N-PCH channel structure and the adaptive repetition procedure for the N-PCH channel.

Two paging messages are defined for N-GSM:

-
first message carries P-TMSI which is assumed to be majorly used. This message maps to 4 bursts for the paging request as the case for GPRS/EGPRS paging messages.

-
second message carries the IMSI as paging identifier and is mapped to 8 bursts for the paging request. It is assumed to be used only in special cases.

The adaptive repetition is controlled based on reception of the random access message for paging response which will be sent on N-RACH using a dedicated TSC. The positions of the repetitions are mapped to the paging group within the 51-multiframe so that the paging group corresponding to the N-RACH message can be identified and also collision among N-RACH messages for paging response can be avoided.

Compared to blind repetitions, the adaptive repetition of paging allows more efficient usage of paging resources. Moreover this mechanism does not require any information about the MS's coverage conditions from SGSN avoiding the need to update the coverage conditions from MS to SGSN.
Comments/Questions: Mr. Hans Kalveram felt there was no need for new channels. Nokia Networks observed that suitable scenarios for CIoT should be examined and adequate (possibly optimized) channels/signalling provided, since not always existing at a satisfactory performance level in legacy systems.
Conclusion: the document was noted.
Mr. Juergen Hoffman presented TD GPC150508 N-GSM: Design and Performance for N-AGCH, from Nokia Networks. This document was also allocated to A. I. 2.4.1.2.
This document contained a revision with updates highlighted in blue color.

Payload bits required for N-AGCH is estimated by analysing the largest message sent over this channel (N-Fixed Uplink Assignment message). The channel structure is derived based on this analysis and mapping of N-AGCH blocks in N-CCCH control frame is illustrated. The number of blind repetitions required for N-AGCH is derived based on the downlink Radio Quality indicator sent in the preceding N-RACH channel access message.

The coverage performance for N-AGCH indicates that for a device at target MCL=164 dB 5 transmissions are required, whilst 4 transmissions can be achieved for an MCL up to 162 dB, corresponding to message delay of 1177 ms and 942 ms, respectively.
Comments/Questions: none.

Conclusion: the document was noted.
Mr. Juergen Hoffman presented TD GPC150502 pCR 45.820 – N-GSM, Spectral Properties, from Nokia Networks.
Comments/Questions: none.

Conclusion: the pCR was agreed.
Mr. Juergen Hoffman presented TD GPC150501 pCR 45.820 – N-GSM, Coexistence with legacy GPRS users, from Nokia Networks.
Comments/Questions: Huawei and Ericsson commented that coexistence implied to check that two different systems could both work without causing issues to each other. Nokia Networks proposed to modify the pCR.
Conclusion: the pCR was revised in TD GPC150621.
TD GPC150621 pCR 45.820 - N-GSM, Performance Impact to / from legacy GPRS users (revision of GPC150501) was agreed.
Mr. Juergen Hoffman presented TD GPC150510 N-GSM: Impact to legacy GSM/EDGE Base Stations, from Nokia Networks.
This contribution has investigated the impact of the N-GSM candidate solution to GSM/EDGE base stations. The impact of the new functionality introduced in both uplink and downlink is analysed for hardware impacts, additional processing and memory requirements. Overall the impact to GSM/EDGE base stations from the N-GSM candidate solution is expected to be kept fairly low and hence the study item objective is considered fulfilled.
Comments/Questions: Ericsson asked a number of clarifications (new/modified blocks, Figure 2, the new Trellis equalizer from the complexity point of view, value 1.54 -> 1.44, various statements on comparison of combining with legacy cases).

Conclusion: the document was noted.
1.4.2.3
Narrowband M2M

Mr. Zheng Liu presented TD GPC150366 NB M2M - Downlink PAPR (update of GP-150479), from Huawei Technologies Co., Ltd., HiSilicon Technologies Co., Ltd.

This document presented some simulation results for the downlink PAPR of NB M2M.

This document is an update of GP-150479 with changes marked in red.

It can be seen that the downlink PAPR in the cases where one GSM carrier is re-farmed to NB M2M will not bring impact to linearity of the existing PA so ensuring the safe reuse of the PA component of the legacy GSM multi-carrier base station.

Comments/Questions: Ericsson felt useful to conduct the analysis with other cases of "n" carriers active, pCRs could be used to include in the TR the output from further investigations. Reuse factor was discussed.
Conclusion: the document was noted.

Mr. Zheng Liu presented TD GPC150367 pCR 45.820 NB M2M - Removal of an Editor's Note for Coverage Performance Evaluations, from Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.

Comments/Questions: Ericsson asked to keep the Editor's Note, despite some progress was reached. Huawei proposed to change from the text" Note 5: For PDSCH, no power reduction due to PAPR is assumed." to "Note 5: For PDSCH, no power reduction due to PAPR in case of 1/1 frequency reuse is assumed."

Conclusion: the pCR was kept open. Then Ericsson still preferred to keep the Note alive.

The pCR was noted.
Mr. Yubo Yang presented TD GPC150368 NB M2M - Impacts to Legacy Base Stations, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd.

In this document, the impacts of NB M2M to legacy base stations were analyzed. It can be seen that

-
The required computational complexity for NB M2M is trivial comparing with the support for LTE, and the required memory is less than that for LTE.

-
Comparing with one carrier in MCBTS, less computational complexity and 1.5 times more memory are required by NB M2M system.

-
The MCBTS and MSR radio units can be fully reused.

Comments/Questions: Ericsson would appreciate getting more info on the complexity estimation (a formula was asked to be elaborated) and the assumptions made. The analysis could be limited to the normal symbol rate (no level B). Turbo code in UL would increase complexity.
Conclusion: the document was updated in TD GPC150612.
TD GPC150612 NB M2M - Impacts to Legacy Base Stations (update of GPC150368) was still found by Ericsson needing a number of further modifications (memory requirements, decoding, complexity for iterations).
The document was kept open. Then it was noted.
Mr. Yubo Yang presented TD GPC150369 pCR 45.820 NB M2M - Impacts to Legacy Base Stations, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd.

Comments/Questions: symbol rate, coding schemes 
Conclusion: the pCR was revised in TD GPC150613.
TD GPC150613 pCR 45.820 NB M2M - Impacts to Legacy Base Stations (revision of GPC150369) was kept open. Then it was noted.
Mr. Zheng Liu presented TD GPC150365 pCR 45.820 NB M2M - Clarifications on Measurements in System Level Simulations, from Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.

Comments/Questions: accuracy and SNR were discussed. Ericsson asked to elaborate on the simulation made.
Conclusion: the pCR was revised in TD GPC150614.
TD GPC150614 pCR 45.820 NB M2M - Clarifications on Measurements in System Level Simulations (revision of GPC150365) was agreed.
Mr. Chao Luo presented TD GPC150371 pCR 45.820 NB M2M - Simulation Results for Coexistence with GSM, from Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.
Comments/Questions: Ericsson asked to clarify the assumptions and put values instead of % for the outage. The load of the system was also asked to be clarified (Huawei felt that the number of users dropped was sufficient information). The power control parameters and interferences were discussed.
Conclusion: the pCR was revised in TD GPC150615.
TD GPC150615 pCR 45.820 NB M2M - Simulation Results for Coexistence with GSM (revision of GPC150371) was revised in TD GPC150633.
TD GPC150633 pCR 45.820 NB M2M - Simulation Results for Coexistence with GSM (revision of GPC150615) was noted.
Mr. Chao Luo presented TD GPC150372 pCR 45.820 NB M2M - Simulation Results for Coexistence with UTRA, from Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.
Comments/Questions: Ericsson reminded the comments already made before on the subject. The wording could be improved. The model taken from RAN4 spec and put in the TR was complied with for their simulations, according to Huawei. The Chairman reminded that feedback from RAN4 was not received. 
Conclusion: the pCR was revised in TD GPC150616.
TD GPC150616 pCR 45.820 NB M2M - Simulation Results for Coexistence with UTRA (revision of GPC150372) was revised in TD GPC150634.
TD GPC150634 pCR 45.820 NB M2M - Simulation Results for Coexistence with UTRA (revision of GPC150616) was agreed.
Mr. Chao Luo presented TD GPC150373 pCR 45.820 NB M2M - Simulation Results for Coexistence with E-UTRA, from Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.
Comments/Questions: none.

Conclusion: the pCR was revised in TD GPC150617.
TD GPC150617 pCR 45.820 NB M2M - Simulation Results for Coexistence with E-UTRA (revision of GPC150373) was revised in TD GPC150635.
TD GPC150635 pCR 45.820 NB M2M - Simulation Results for Coexistence with E-UTRA (revision of GPC150617) was agreed. 

An LS will be sent to RAN 4 (at next meeting) informing of the coexistence work.
TD GPC150388 pCR 45.820 NB M2M - MS Complexity analysis, from Neul Limited, u-blox AG, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd was revised in TD GPC150611.
Mr. John Haine presented TD GPC150611 pCR 45.820 NB M2M - MS Complexity analysis (revision of GPC150388), from Neul Limited, u-blox AG, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd. This contribution was also allocated to A.I. 2.4.1.5.

Comments/Questions: there were no revision marks. Samsung felt the memory could be impacted in DL. Intel asked to clarify the PA and the reference point (felt useful). Size and bandwidth were discussed, figure of PA efficiency was questioned. An off-line session was proposed to further discuss this document.
Conclusion: the pCR was kept open. Then it was noted.
Mr. John Haine presented on Tuesday TD GPC150515 Additional information on GSM chip complexity, from u-blox AG. This contribution was also allocated to A.I. 1.4.2.5 and 2.4.1.5.

This document provided additional information on the actual chip area of a current GSM SoC used in an embedded module.

Methodology and result

A commercial embedded module was partially dismantled and the component surface ground down to expose the IC package contents. The module included 3 main integrated circuit components: a single-chip combined baseband and RF GSM SoC, fabricated in 65 nm CMOS; a memory device; and an RF FEM.

The size of the silicon die in the device that had been identified by its labelling as the GSM SoC was 4 x 4.5 mm, giving an area of 18 mm2. A reasonable assumption for the proportion of the area taken by the pad ring (based on analysis of micrographs of similar chips) is 10%, giving an active area of 16.2 mm2. This is in reasonable agreement with the estimate of 14.7 mm2 derived in [1, 2] for a device of equivalent functionality.

Comments/Questions: none.

Conclusion: the document was noted.

Mr. Peng Xue presented already TD GPC150316 Discussions of Forward Error Correction in CIoT, from Samsung Electronics Co., Ltd. This contribution was also allocated to A.I. 1.4.2.4 and 1.4.2.5.

This document provided the link-level performance of forward error correction (FEC) schemes - Turbo coding and low-density parity-check (LDPC) coding - for Cellular Internet of Things (CIoT).

The lowest code rate that Turbo code described in 3GPP TS 36.212 support by itself is 1/3. Repetition is used when lower-rate codes are required to achieve an extended coverage. Although the repetition leads to the diversity gain on fading channels, any coding gain cannot be obtained by repeated codewords. Thus, we may be able to improve the performance by designing a low-rate code without repetition.

An LDPC code is designed to support whole range of code block sizes (CBSs) and modulation/coding schemes (MCSs) with a single parity-check matrix. In this document, the link-level performance of the Turbo codes and that of the LDPC codes are compared under the GSM simulation environment.

In this document, the link-level performance of the Turbo code and that of the LDPC code are compared. It was shown that the well-designed LDPC code is a powerful option of FEC scheme to support low-rate transmission for CIoT solutions than the conventional Turbo code with repetition. The key conclusions are as follows:

-
The LDPC code performs better than the Turbo code with repetition especially for low-rate region (1/6~1/48). Compared to the Turbo code, the required signal power can be decreased by 0.4dB~1.1dB to achieve the same BLER 10-1.

-
For the same level of coverage in CIoT services, transmit energy consumption may be reduced by employing LDPC code instead of Turbo code. The power amplifier (PA) cost can also be reduced.

-
When the transmit power is fixed for the same level of coverage, PHY data rate can be improved due to coding gain of LDPC codes. This leads to the improvement on latency and energy consumption [8].

-
When the data rate and transmit power are fixed, the coverage is improved due to better error correction capability.

Proposal: Samsung proposed to use the LDPC code as an FEC in the candidate CIoT solutions.

Comments/Questions: none.

Conclusion: the document was noted.

Mr. Peng Xue presented already TD GPC150317 Performance Evaluations of Forward Error Correction, from Samsung Electronics Co., Ltd. This contribution was also allocated to A.I. 1.4.2.4 and 1.4.2.5.

In this document, the performance gain of the LDPC code in terms of both latency and energy consumption was considered. The key conclusions are as follow:

Observation: It is observed that LDPC coding scheme in the CIoT systems is beneficial in terms of latency and energy consumption.

Proposal: Samsung proposed to employ the LDPC coded modulation scheme in the candidate CIoT solutions.
Comments/Questions: none.

Conclusion: the document was noted.

Dr. Peng Xue presented TD GPC150318 pCR 45.820 NB M2M – Uplink Forward Error Correction, from Samsung Electronics Co., Ltd.
Comments/Questions: u-blox AG asked to clarify the repetitions (related to turbo codes). Huawei asked to check the benefit.
Conclusion: the pCR was kept open. Then it was noted.
TD GPC150321 Discussions of Grant-Free Multiple Access in CIoT (update of GP-150378), from Samsung Electronics Co., Ltd was also allocated to A.I. 1.4.2.5. It was updated in TD GPC150512.
Mr. Peng Xue presented already TD GPC150512 Discussions of Grant-Free Multiple Access in CIoT (update of GPC150321), from Samsung Electronics Co., Ltd. This document was also allocated to A. Is. 1.4.2.5, 2.4.1.3, 2.4.1.5.
In this contribution, the collision issues and the necessity of grant-free non-orthogonal multiple access was discussed. In addition, capacity evaluation was performed to show feasibility of the proposed grant-free non-orthogonal multiple access. Changes have been marked in blue.
Based on the discussion, Samsung pointed out the following observations and proposals:

Observation 1 : Encoded packet length becomes longer and longer (i.e. low MCS or large packet size etc.), a collision rate becomes higher and higher in a given frequency-time resource and inter arrival time.

Observation 2 : The total number of devices are getting larger and larger, a collision rate is becoming higher and higher.

Observation 3 : Low SNR devices may cause capacity degradation even if the number of low-SNR devices is very small compared to that of high-SNR devices in a grant-based multiple access.

Proposal 1: It is suggested that the proposed grant-free non-orthogonal multiple access is one of appropriate candidates to support a large number of CIoT devices despite a high collision rate.

Proposal 2: It is suggested to investigate grant-free non-orthogonal multiple access for resolving the collision issue, and hence provide capacity improvement.
Comments/Questions: none.

Conclusion: the document was noted.

TD GPC150322 pCR 45.820 NB M2M – Grant-Free Multiple Access for Uplink Transmission, from Samsung Electronics Co., Ltd was revised in TD GPC150513.
TD GPC150513 pCR 45.820 NB M2M – Grant-Free Multiple Access for Uplink Transmission (revision of GPC150322) was revised in TD GPC150522.
Dr. Peng Xue presented TD GPC150522 pCR 45.820 NB M2M – Grant-Free Multiple Access for Uplink Transmission (revision of GPC150513), from Samsung Electronics Co., Ltd. This document was also allocated to A. I. 2.4.1.3.
Comments/Questions: Huawei asked to justify the benefit of the proposal.
Conclusion: the pCR was revised in TD GPC150618.
Dr. Peng Xue presented TD GPC150618 pCR 45.820 NB M2M – Grant-Free Multiple Access for Uplink Transmission (revision of GPC150522). SIGFOX welcomed the new idea and supported this pCR. Huawei asked to justify the benefit of this proposal, felt not compatible with other proposals. Samsung Electronics asked technical evidence be brought up justifying to reject this proposal. The Chairman asked to justify the feasibility and fulfilment of objectives put in the TR.
The pCR was noted.
Mr. Chao Luo presented TD GPC150374 NB M2M - Proposed Conclusion for the Cellular IoT SI, from Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd. This document was also allocated to A. I. 2.4.1.3.
The NB M2M candidate solution has been shown to fulfil all performance and compatibility objectives of the CIoT SI. It is proposed to add the following in the Conclusions clause of the CIoT TR:

"The evaluations for NB M2M against the objectives of the study indicate that:


The target MCL of 164 dB can be met by all relevant channels, which implies a coverage extension of 20 dB compared with legacy GPRS. Furthermore, all data channels comfortably achieve the required throughput of 160 bps at the top of the (equivalent of) SNDCP layer.


The capacity of NB M2M is sufficient to support the target number of MSs per sector as specified in Annex E of the TR (with both BPL models, both BPL inter-site correlation coefficients, and with or without IP header compression).


The impact on system capacity due to software update/reconfiguration is very small (i.e. about 0.05% for the downlink capacity and less than 0.01% for the uplink capacity).


The overall die area for the core functions of the MS transceiver, including the cellular protocol stack, has been estimated assuming a 65nm CMOS process. The die area is estimated to be about half that of the equivalent core functionality for a legacy GPRS device, after scaling to the same process geometry.


A 10 year battery life is achievable with a reporting interval of one day for all coupling losses (i.e. up to 164 dB) with both 50 bytes and 200 bytes application payloads. A 10 year battery life is also achievable with a two hour reporting interval for a coupling loss of 144 dB with both 50 bytes and 200 bytes application payloads, and for a coupling loss of 154 dB with a 50 byte application payload.


The 10 second latency target for exception reporting can be achieved even with a coverage extension of 20 dB, for 90% and 99% confidence in successful delivery of the report.


The assumed RF system characteristics for NB M2M are sufficient for NB M2M to be deployed in coexistence with legacy GSM/UTRA/E-UTRA systems.


The MCBTS and MSR radio units can be fully reused considering the small PAPR increase when re-farming one of the 200 kHz carriers to NB M2M. The required computational complexity for NB M2M is trivial comparing with the support for LTE, and the required memory is only a small portion of that for LTE. The required computational complexity and memory for NB M2M is less than those to support a single carrier in MCBTS.

Furthermore, the objectives of the study are fulfilled with a system design that has the following attributes which are considered to be important for IoT devices and networks:

-
NB M2M meets the study objectives, including system capacity, with a minimum system bandwidth for the network of only 200 kHz (plus guard bands, if needed), i.e. the spectrum used by one GSM carrier. This provides flexible deployment options to operators, and efficient utilisation of spectral resources.


NB M2M meets the study objectives, including 20 dB coverage extension, with an MS transmit power of 23 dBm (200 mW). This power level gives the benefit of compatibility with a wider range of battery technologies that may be suitable for IoT devices due to the lower peak current drawn from the battery."

Comments/Questions: Ericsson felt some objectives were still open (BTS MCBTS complexity, bandwidth of 200 kHz + additional guardband). Coexistence with legacy GSM/UTRA/E-UTRA systems was discussed.
Conclusion: the document was revised in TD GPC150594.

TD GPC150594 NB M2M - Proposed Conclusion for the Cellular IoT SI (update of GPC374), from Huawei Technologies Co., Ltd., HiSilicon Technologies Co., Ltd was also allocated to A.I. 2.4.1.3.
The document was left for the Joint session (see A.I. 1.6).
Dr. Zheng Liu presented TD GPC150516 NB M2M - Summary of Coverage Performance (update of GP-150472), from Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd. 

This document provided a summary of coverage performance for all logical channels (or equivalent) that are relevant to the NB M2M solution, except those for network synchronisation and random access.

It is shown that the target MCL of 164 dB can be met by these channels, whilst achieving a data rate at the SAP to the SNDCP layer which is higher than the 160 bps objective for all data channels. Therefore, the objectives of the SI in terms of coverage performance are achieved.

Furthermore, the MCL performance is achieved even with a UE transmit power of only +23 dBm. This UE transmit power is 10 dB lower than the maximum UE transmit power allowed by the study item of +33 dBm, but is considered to be more appropriate for the large majority of MTC devices due to the lower instantaneous current draw from the battery.
Comments/Questions: none.

Conclusion: the document was noted.

Dr. Zheng Liu presented TD GPC150517 pCR 45.820 NB M2M - Coverage Performance for Non-stationary Scenario, from Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd. 

Comments/Questions: none.

Conclusion: the pCR was agreed.

Mr. Chao Luo presented TD GPC150626 NB M2M - Simulation Results for Coexistence with E-UTRA Using Alternative ACLR and ACS Assumptions, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co., Ltd.

This document provided some simulation results for coexistence with E-UTRA using alternative ACLR and ACS assumptions.

Comments/Questions: none.

Conclusion: the document was noted.

TD GPC150627 pCR 45.820 NB M2M - Proposed Conclusion for the Cellular IoT SI, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co., Ltd was also allocated to A.I. 2.4.1.3.
The document was sent to A.I. 1.6.
1.4.2.4
Narrowband OFDMA

TD GPC150316 Discussions of Forward Error Correction in CIoT was noted (without presentation).
TD GPC150317 Performance Evaluations of Forward Error Correction was noted (without presentation).
Mr. Peng Xue presented TD GPC150319 pCR 45.820 NB-OFDMA – Uplink Forward Error Correction, from Samsung Electronics Co., Ltd.
Comments/Questions: none.

Conclusion: the pCR was kept open. Then it was noted.
1.4.2.5
Narrowband M2M UL & Narrowband OFDMA DL
Mr. Xiaofeng Wang presented TD GPC150407 NB-CIOT – Downlink physical layer design, from Qualcomm Incorporated, Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd. This contribution was also allocated to A.I. 2.4.1.5.

The downlink physical layer design for NB-CIoT is based on the principles of downlink physical layer for the NB OFDMA candidate solution. Changes include the modified frame and slot structure to align with the uplink slot structure of the NB M2M solution and other improvements and optimizations particularly for the cases without dynamic power allocation on the downlink. Compared to the NB-OFDMA solution, the main features of the NB-CIoT downlink physical layer are listed below.

-
The subcarrier bandwidth is 3.75 kHz, aligned with the symbol rate of an uplink subcarrier. The FFT length is 64 and among them 48 subcarriers can be used.

-
A frame is of duration 1.28 seconds, and consists of 8 sub-frames such that each sub-frame consists of 32 slots of duration 5 ms, which is aligned with the uplink slot duration.

-
The physical broadcasting channel has the same frequency reuse factor as the data and control channels.

-
The synchronization signal is still wideband, i.e., occupying 180 kHz bandwidth, but has been redesigned to allow lower transmit power while still supporting 164 dB MCL.

-
Downlink pilot signals are always transmitted regardless of whether the subcarrier is allocated with traffic. This provides always-available channel estimation, measurement, and fine time and frequency synchronization.

The sources proposed to add the downlink physical layer design to TR and a companion pCR is provided.

Comments/Questions: Ericsson asked to clarify the max number of PDCCH messages per user (2) and the optional FH.
Conclusion: the document was noted.
Mr. Xiaofeng Wang presented TD GPC150408 pCR to 45.820 – NB-CIOT – Downlink physical layer design, from Qualcomm Incorporated, Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd. This contribution was also allocated to A.I. 2.4.1.5.

Comments/Questions: the Chairman clarified that inclusion in the TR would require technical justification, implementability and consensus. Samsung felt some parts should be left out of the TR for the time being, since further analysis was felt needed (e.g. sentence on pilot starting symbol index was asked to be remove, frequency hopping were felt introducing a complication with no improvement). The rationale for the proposed physical layer design (e.g. coverage class, broadcast channel) was asked to be clarified by LG. Huawei felt variations should be possible, if worth. Changes were requested by Ericsson (FH, pilot).
Conclusion: the pCR was revised in TD GPC150571.
TD GPC150571 pCR to 45.820 - NB-CIOT - Downlink physical layer design (revision of GPC150408) was revised in TD GPC150605.
TD GPC150605 pCR to 45.820 - NB-CIOT - Downlink physical layer design (revision of GPC150571) was revised in TD GPC150582.
TD GPC150582 pCR to 45.820 – NB-CIOT – Downlink physical layer design (revision of GPC150605) was agreed.
Mr. Robert Young presented TD GPC150391 NB-CIoT – Uplink Physical Layer Design, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Neul Limited, Qualcomm Incorporated. This contribution was also allocated to A.I. 2.4.1.5.

This submission described the uplink physical layer design for the Narrowband Cellular IoT candidate solution (NB-CIoT), formed from the convergence of the NB M2M and NB-OFDM candidate solutions.

The uplink physical layer design for NB-CIoT is based closely on the uplink physical layer for the NB M2M candidate solution. For example, the subcarrier symbol rates, subcarrier spacing, modulation and coding are the same as for NB M2M. The main differences compared with NB M2M are as follows:

-
There has been some restructuring of the uplink physical layer description, and associated changes in terminology, in order to provide a coherent overall design when combined with the OFDMA downlink used in the NB-CIoT solution. The example, the slot duration is now 5ms and the uplink sub-channels are now referred to as subcarriers.

-
The GMSK modulation class is now defined as a mandatory modulation. The PSK modulation class remains an optional modulation class. To facilitate this change, and to avoid confusion with the Class-A and Class-B terminology used for NB M2M, the GMSK modulation mode is now referring to as Class-1, while the optional PSK modulation mode is referred to as Class-2.

-
The CBS tables have been replaced with a formulaic description, as this is more compact and also is helpful when considering implementation complexity.

Comments/Questions: Samsung asked to clarify the CBS indexing in Tables. Ericsson felt Turbo coding was impacting on the complexity and asked to clarify Table 4 and a number of pieces of text put in this contribution (it was clarified that the text was mostly taken from the TR).
Conclusion: the document was noted.
Mr. Robert Young presented TD GPC150392 pCR 45.820 NB-CIoT – Uplink Physical Layer Design, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Neul Limited, Qualcomm Incorporated. This contribution was also allocated to A.I. 2.4.1.5.

Comments/Questions: the MCS table was asked to be clarified. LG asked how the bonding and power control would work (equations were discussed, to be revisited in the work item phase). Intel asked to clarify the (optional in UL) FH (not used in the evaluations). Ericsson reiterated the comments on the previous contribution (in particular asked to remove the turbo coding part). Samsung asked to improve the readability of the text (at a later stage).
Conclusion: the pCR was revised in TD GPC150572.
TD GPC150572 pCR 45.820 NB-CIoT – Uplink Physical Layer Design (revision of GPC150392) was agreed.
Mr. Bonghoe Kim presented TD GPC150349 Considerations on channel coding for CIoT, from LG Electronics Inc.

LG discussed the several aspects of channel coding and rate matching. LG have the following consideration points:


CBRM should be considered as a rate matching possibility.


HARQ combining should be supported.


Different error requirement between ACK/NACK and UE payload can be considered assuming ACK/NACK is transmitted in the form of MAC PDU on PUSCH.


Another possibility to handle procedure of transmission and retransmission should be considered.
Comments/Questions: Qualcomm and Ericsson asked to justify the rate matching, the HARQ combining and retransmission (that would impact on legacy systems and complexity).
Conclusion: the document was noted.

Mr. Bonghoe Kim presented TD GPC150350 pCR to TR45.820, Channel coding for CIoT, from LG Electronics Inc.

Comments/Questions: Qualcomm asked to prove that rate matching without puncturing would work. Samsung questioned the puncturing pattern in the TR (performance evaluations were provided for the DL design). Huawei asked a more detailed design be provided, jointly with the corresponding performance evaluation.
Conclusion: the pCR was revised in TD GPC150573.
TD GPC150573 pCR to TR45.820, Channel coding for CIoT (revision of GPC150350) was agreed.
Mr. Peng Xue presented TD GPC150316 Discussions of Forward Error Correction in CIoT, from Samsung Electronics Co., Ltd. This contribution was also allocated to A.I. 1.4.2.4 and 1.4.2.5.

This document provided the link-level performance of forward error correction (FEC) schemes - Turbo coding and low-density parity-check (LDPC) coding - for Cellular Internet of Things (CIoT).

The lowest code rate that Turbo code described in 3GPP TS 36.212 support by itself is 1/3. Repetition is used when lower-rate codes are required to achieve an extended coverage. Although the repetition leads to the diversity gain on fading channels, any coding gain cannot be obtained by repeated codewords. Thus, we may be able to improve the performance by designing a low-rate code without repetition.

An LDPC code is designed to support whole range of code block sizes (CBSs) and modulation/coding schemes (MCSs) with a single parity-check matrix. In this document, the link-level performance of the Turbo codes and that of the LDPC codes are compared under the GSM simulation environment.

In this document, the link-level performance of the Turbo code and that of the LDPC code are compared. It was shown that the well-designed LDPC code is a powerful option of FEC scheme to support low-rate transmission for CIoT solutions than the conventional Turbo code with repetition. The key conclusions are as follows:

-
The LDPC code performs better than the Turbo code with repetition especially for low-rate region (1/6~1/48). Compared to the Turbo code, the required signal power can be decreased by 0.4dB~1.1dB to achieve the same BLER 10-1.

-
For the same level of coverage in CIoT services, transmit energy consumption may be reduced by employing LDPC code instead of Turbo code. The power amplifier (PA) cost can also be reduced.

-
When the transmit power is fixed for the same level of coverage, PHY data rate can be improved due to coding gain of LDPC codes. This leads to the improvement on latency and energy consumption [8].

-
When the data rate and transmit power are fixed, the coverage is improved due to better error correction capability.

Proposal: Samsung proposed to use the LDPC code as an FEC in the candidate CIoT solutions.

Comments/Questions: Qualcomm felt early termination was possible, in case of successful decoding; new implementations were felt needed and Qualcomm wondered whether such deployment was worth. Neul mentioned a few coding rates used for NB-CIoT.
Conclusion: the document was noted.

Mr. Peng Xue presented TD GPC150317 Performance Evaluations of Forward Error Correction, from Samsung Electronics Co., Ltd. This contribution was also allocated to A.I. 1.4.2.4 and 1.4.2.5.

In this document, the performance gain of the LDPC code in terms of both latency and energy consumption was considered. The key conclusions are as follow:

Observation: It is observed that LDPC coding scheme in the CIoT systems is beneficial in terms of latency and energy consumption.

Proposal: Samsung proposed to employ the LDPC coded modulation scheme in the candidate CIoT solutions.
Comments/Questions: Ericsson asked whether the proposal was for UL and DL and replacing the turbo code (for UL). In future meetings a more complete evaluation will be provided.
Conclusion: the document was noted.

Mr. Peng Xue presented TD GPC150320 pCR 45.820 NB-CIoT – Uplink Forward Error Correction, from Samsung Electronics Co., Ltd.
Comments/Questions: Huawei raised concern for this proposal, repetitions being better suitable. Gains were felt limited for low coding rates. Impact on base stations and complexity would need to be evaluated.
Conclusion: the pCR was revised in TD GPC150574.
TD GPC150574 pCR 45.820 NB-CIoT – Uplink Forward Error Correction (revision of GPC150320) was noted.
Mr. Xiaofeng Wang presented TD GPC150414 NB-CIoT – Coexistence evaluation methodology for GSM downlink as victim, from Qualcomm Incorporated.

This document described the coexistence methodology for Narrowband Cellular IoT (NB-CIoT) with GSM focusing on NB-CIoT BS as aggressor and GSM MS as victim. The coexistence methodology should be adapted based on static Monte Carlo approach. The impact of aggressor system on victim system is evaluated as the victim system performance losses versus ACIR (Adjacent Channel Interference Ratio) as it has been done for existing coexistence studies. In particular, the specific ACLR (Adjacent Channel Leakage power Ratio) model for the NB-CIoT BTS is discussed with assumptions that NB-CIoT system is deployed in adjacent band of several continues GSM bands with 100 KHz guard band.
Comments/Questions: none.

Conclusion: the document was noted.
Mr. Xiaofeng Wang presented TD GPC150415 NB-CIoT – Coexistence evaluation for GSM downlink as victim, from Qualcomm Incorporated.

This document provided the evaluation and simulation results for coexistence of NB-CIoT as aggressor with GSM as victim downlink. For coordinated deployment, the system outage of GSM system increases from 0.39% to 0.82% due to interference from NB-CIoT system. For uncoordinated deployment, the system outage increase from 0.39% to 1.92%. It indicates the interference impact from NB-CIoT BTS being deployed at cell edge of GSM cells is a bit larger than that from co-located NB-CIoT BTS in terms of system outage performance, which is reasonable because the system outage in principle reflects cell edge MS performance. Moreover, for both coordinated and uncoordinated deployments, the GSM system outage results are still acceptable.
Comments/Questions: Ericsson felt useful to get more interference curves (to see the distribution) and the impact on data services.
Conclusion: the document was noted.
Mr. Chao Luo presented TD GPC150377 pCR 45.820 NB-CIoT - Uplink Simulation Results for Coexistence with Legacy Systems, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd.

Comments/Questions: Ericsson commented on the results and the methodology implying UTRA and E-UTRAN (Huawei remarked that they followed the methodology included in the TR). Ericsson felt the blocking should be considered. Ericsson asked whether the ACLR values (41 dB and 53 dB) were considered sufficient. Also assumptions made for power control were asked to be clarified.
Conclusion: the pCR was revised in TD GPC150575.
TD GPC150575 pCR 45.820 NB-CIoT - Uplink Simulation Results for Coexistence with Legacy Systems (revision of GPC150377) was revised in TD GPC150597.
TD GPC150597 pCR 45.820 NB-CIoT - Uplink Simulation Results for Coexistence with Legacy Systems (revision of GPC150575) was noted.
Mr. John Haine presented TD GPC150397 NB-CIoT – MS Complexity Evaluation, from Neul Limited, u-blox AG, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Qualcomm Incorporated. This contribution was also allocated to A.I. 2.4.1.5.

This document provided an analysis of MS complexity for the NB-CIoT candidate solution for the Cellular IoT study item. It is closely based on the MS complexity analysis for the NB M2M solution presented in GP-150366 since many aspects of the MS implementation are common to both solutions.

This evaluation has described the architecture of a possible realisation of an NB-CIoT modem as a System-on-Chip (SoC), combining all core digital and RF functionality on a single die with the exception of the RF power amplifier, T/R switch and harmonic filter.

-
Estimates have been given for the silicon area, memory requirements for software and data, and processing rate and therefore clock speed for critical digital signal processing operations. The overall die area for the core functions has been estimated at 4.6 mm2.

-
Adding an on-chip PA would increase the area to ~5.4 mm2. There would probably be a small decrease in power efficiency.

-
A dual-MAC DSP core with a maximum clock speed of 50 MHz is likely to be comfortably sufficient for the receive signal processing. The clock speed requirements on the microcontroller are very relaxed.

-
Embedded flash memory will be required for code storage, and 512 kbytes should suffice for both processor cores. Static RAM will be required for DSP code (loaded from flash) and data, and 192 kbytes are estimated to be more than sufficient. MCU code would execute from flash, DSP from RAM for speed.

-
Some estimates have also been made for the comparable silicon die area for a legacy GPRS modem at the same process node, indicating that the die area for the core functionality would be at least double that for NB-CIoT. This comparison assumes a 65nm device that allows all memories and power management to be integrated onto the same die as the transceiver and which also supports very low standby power due to its low leakage characteristics.

Comments/Questions: Ericsson asked to clarify the load on the CPU. LG asked to explain the rationale for the clean slate solution, i.e. what are the functional blocks that would account for the reduction of complexity, comparing with GSM. The methodology to evaluate the complexity was agreed in GERAN#64 and was complied with for this analysis. Sierra Wireless questioned the overall die area and the flash memory values.
Conclusion: the document was noted.
Mr. John Haine presented TD GPC150515 Additional information on GSM chip complexity, from u-blox AG. This contribution was also allocated to A.I. 2.4.1.5.

This document provided additional information on the actual chip area of a current GSM SoC used in an embedded module.

Methodology and result

A commercial embedded module was partially dismantled and the component surface ground down to expose the IC package contents. The module included 3 main integrated circuit components: a single-chip combined baseband and RF GSM SoC, fabricated in 65 nm CMOS; a memory device; and an RF FEM.

The size of the silicon die in the device that had been identified by its labelling as the GSM SoC was 4 x 4.5 mm, giving an area of 18 mm2. A reasonable assumption for the proportion of the area taken by the pad ring (based on analysis of micrographs of similar chips) is 10%, giving an active area of 16.2 mm2. This is in reasonable agreement with the estimate of 14.7 mm2 for a device of equivalent functionality.

Comments/Questions: this document was presented together with TD GPC150397.
Conclusion: the document was noted.

Mr. John Haine presented TD GPC150398 pCR 45.820 NB-CIoT – MS Complexity Evaluation, from Neul Limited, u-blox AG, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Qualcomm Incorporated. This contribution was also allocated to A.I. 2.4.1.5.

Comments/Questions: off-line discussion were invited to revise the pCR.
Conclusion: the pCR was revised in TD GPC150576.
TD GPC150576 pCR 45.820 NB-CIoT – MS Complexity Evaluation (revision of GPC150398) was noted.
Mr. Xiaofeng Wang presented TD GPC150413 NB-CIOT - Analysis of PAPR and Impacts to legacy BTS, from Qualcomm Incorporated.

In this document, the impacts of the converged NB-CIoT to legacy base stations are analyzed. It can be seen that

-
The required computational complexity for NB-CIoT is trivial comparing to the support for LTE, and the required memory is only a small portion of that for LTE.

-
Comparing with one carrier in MCBTS, less computational complexity and less memory are required by NB-CIoT system.

-
The MCBTS and MSR radio units can be fully reused. 
Comments/Questions: Ericsson asked all carriers be used for the investigation. Ericsson also asked to elaborate on the conclusions.
Conclusion: the document was noted.
TD GPC150411 NB-CIOT – PSCH design and performance, from Qualcomm Incorporated, Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd was updated in TD GPC150494.
Mr. Xiaofeng Wang presented TD GPC150494 NB-CIOT – PSCH design and performance (update of GPC150411), from Qualcomm Incorporated, Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd.

In this contribution, the sources have presented a design for the NB-CIoT synchronization channel, PSCH, and studied the performance of PSCH channel for two cases: (a) initial cell acquisition, and (b) cell reconfirmation. For both cases, we took into account the inter-cell interference effect by simulating single-cell, 2-cell and 3-cell scenarios. For the multi-cell scenarios, we further considered two variations: synchronous and asynchronous deployments.

The study shows that 90% acquisition probability can be achieved within 1.28 seconds at 164 dB MCL using the worst case scenario. In the asynchronous deployment, the residual frequency offset estimation error is shown to be less than 45 Hz with higher than 95% and 90% confidence for 154 dB and 164 dB MCL, respectively. In the case of synchronous multi-cell, the residual frequency error is less than 45 Hz with higher than 90% and 85% probability for 154 dB and 164 dB MCL, respectively. The residual CFO can be further compensated using the available pilots in the downlink control and data channels, for example during reception of the Primary System Information.

It is proposed to add description of synchronisation mechanism to TR and a companion pCR for synchronisation description is provided and performance evaluation is provided as well.

Comments/Questions: Ericsson asked to clarify pulse shaping design and the receiver.
Conclusion: the document was noted.
Mr. Xiaofeng Wang presented TD GPC150412 pCR to 45.820 – NB-CIOT- PSCH design, from Qualcomm Incorporated, Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd.

Comments/Questions: Ericsson asked to include the pulse shaping filter coefficients. Samsung raised some concern.
Conclusion: the pCR was revised in TD GPC150578.
TD GPC150578 pCR to 45.820 – NB-CIOT- PSCH design (revision of GPC150412) was agreed.
TD GPC150430 pCR 45.820 - NB-CIOT- PSCH performance, from Qualcomm Incorporated, Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd was updated in TD GPC150495.
Mr. Xiaofeng Wang presented TD GPC150495 pCR 45.820 - NB-CIOT- PSCH performance (revision of GPC150430), from Qualcomm Incorporated.

Comments/Questions: Ericsson asked the same style be used as done for other inclusion in the TR on network synchronization.
Conclusion: the pCR was agreed.
Mr. Bonghoe Kim presented TD GPC150343 Some considerations on PBCH and PSCH, from LG Electronics Inc.

In last GERAN#66 meeting, the high level principle for a converged solution of NB OFDMA and NB M2M was presented and some details were presented in a teleconference. Regarding clean-slate solutions, overall three proposals are currently being discussed. This contribution mainly focuses on the suggested converged solution for synchronization signal and system information channel, and discusses a few points of potential enhancements.

The following proposals were made:

Proposal 1: To achieve time-diversity gain, PBCH carrying a system information would be repeated multiple times over a frame. The number of repetition N is FFS.

Proposal 2: Inter-cell interference randomization on PBCH frequency location is considered. Cell-ID based hopping pattern can be considered.

Proposal 3: Further investigation on synchronization signal design is necessary.

Proposal 4: Pilot pattern can be different per cell based on cell ID.

Comments/Questions: Neul commented on the frame structure terminology. The signalling overhead and the signalling unit were discussed. Samsung asked justification for the proposals.
Conclusion: the document was noted.

Mr. Bonghoe Kim presented TD GPC150344 pCR to TR45.820, PBCH design, from LG Electronics Inc.

Comments/Questions: Neul felt the terminology in use should not be modified. Huawei could not see the benefit of supporting this proposal.
Conclusion: the pCR was revised in TD GPC150579.
TD GPC150579 pCR to TR45.820, PBCH design (revision of GPC150344) was WITHDRAWN.
Mr. Bonghoe Kim presented TD GPC150345 Considerations on PDCCH structure of CIoT, from LG Electronics Inc.

In this contribution, LG discussed their views on CIoT PDCCH structure. The proposals based on the discussion are given as follows:

Proposal 1: Flexible PDCCH resource configuration need to be introduced for efficient downlink resource utilization.

Proposal 2: PI need to be located in the beginning of the possible PDCCH location for each coverage class.

Proposal 3: Other PDCCH location assignment method to mitigate DCI blocking probability can be considered.

Proposal 4: Transmission of A/N for UL transmission can be achieved via a common DCI carrying multiple A/N or based on NACK-only feedback.
Comments/Questions: Ericsson asked to use common acronyms and terminology. DCI, scheduling, PDCCH allocated resources, PI and complexity were discussed.
Conclusion: the document was noted.

Mr. Bonghoe Kim presented TD GPC150346 pCR to TR45.820, PDCCH structure of CIoT, from LG Electronics Inc.

Comments/Questions: Huawei felt the PDCCH design could impact the capacity. Neul asked WG2 should see this pCR. Ericsson felt restrictions would be put on the scheduler, and asked the coverage be evaluated.
Conclusion: the pCR was revised in TD GPC150580.
TD GPC150580 pCR to TR45.820, PDCCH structure of CIoT (revision of GPC150346) was WITHDRAWN.
TD GPC150347 Discussions on RACH design for CIoT, from LG Electronics Inc. was updated in TD GPC150527.
Mr. Bonghoe Kim presented TD GPC150527 Discussions on RACH design for CIoT, from LG Electronics Inc. This document was also allocated to A.I. 2.4.1.5.
LG discussed the several aspects of random access design. LG have the following consideration points:


Random access defer can be considered to handle congestion situation for a specific group of 
UEs (e.g., UEs belonging to the same coverage class).


Network can configure the random access procedure related parameters for each coverage class.


Preamble can be considered to mitigate the collision probability.

Comments/Questions: none.

Conclusion: the document was noted.

TD GPC150321 Discussions of Grant-Free Multiple Access in CIoT (update of GP-150378), from Samsung Electronics Co., Ltd was also allocated to A.I. 1.4.2.5. It was updated in TD GPC150512.

TD GPC150512 Discussions of Grant-Free Multiple Access in CIoT (update of GPC150321), from Samsung Electronics Co., Ltd was updated in TD GPC150521.
Mr. Peng Xue presented TD GPC150521 Discussions of Grant-Free Multiple Access in CIoT (update of GPC150512), from Samsung Electronics Co., Ltd. This document was also allocated to A. Is. 1.4.2.5, 2.4.1.3, 2.4.1.5.
In this contribution, the collision issues and the necessity of grant-free non-orthogonal multiple access was discussed. In addition, capacity evaluation was performed to show feasibility of the proposed grant-free non-orthogonal multiple access. Changes have been marked in blue.

Based on the discussion, Samsung pointed out the following observations and proposal :

Observation 1 : Encoded packet length becomes longer and longer (i.e. low MCS or large packet size etc.), a collision rate becomes higher and higher in a given frequency-time resource and inter arrival time.

Observation 2 : The total number of devices are getting larger and larger, a collision rate is becoming higher and higher.

Observation 3 : Low SNR devices may cause capacity degradation even if the number of low-SNR devices is very small compared to that of high-SNR devices in a grant-based multiple access.

Proposal 1: It is suggested that the proposed grant-free non-orthogonal multiple access is one of appropriate candidates to support a large number of CIoT devices despite a high collision rate.

Proposal 2: It is suggested to investigate grant-free non-orthogonal multiple access for resolving the collision issue, and hence provide capacity improvement.

Comments/Questions: Huawei commented on the packet size, collisions, time difference and preamble. Ericsson asked to clarify Figure 4 (coverage classes).
Conclusion: the document was noted.

TD GPC150323 pCR 45.820 NB-CIoT – Grant-Free Multiple Access for Uplink Transmission, from Samsung Electronics Co., Ltd was revised in TD GPC150514.

TD GPC150514 pCR 45.820 NB-CIoT – Grant-Free Multiple Access for Uplink Transmission (revision of GPC150323) was revised in TD GPC150523.
Dr. Peng Xue presented TD GPC150523 pCR 45.820 NB-CIoT – Grant-Free Multiple Access for Uplink Transmission (revision of GPC150514), from Samsung Electronics Co., Ltd. this document was also allocated to A. I. 2.4.1.5.
Comments/Questions: Neul asked to clarify the modulation scheme and the assumptions for the evaluation that was performed. Huawei had difficulties to understand what is the problem with the current design of random access. Huawei felt the pCR did not justify the introduction of this proposal and asked to clarify the assumptions made. The simulations made were not fully aligned with the working assumptions put in the TR. The Chairman invited off-line discussions. 
Conclusion: the pCR was revised in TD GPC150619.
TD GPC150619 pCR 45.820 NB-CIoT – Grant-Free Multiple Access for Uplink Transmission (revision of GPC150523) was still felt not justified by Huawei. It was noted.
TD GPC150393 NB-CIoT – Uplink Coverage Evaluation, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Neul Limited was updated in TD GPC150518.
Mr. Zheng Liu presented TD GPC150518 NB-CIoT – Uplink Coverage Evaluation (update of GPC150393), from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Neul Limited.
This document is an update of GPC150393 with the addition of simulation results for the non-stationary scenario.
It has been shown that the target MCL of 164 dB can be met by the uplink data channels, which implies a coverage extension of 20 dB compared with legacy GPRS. Also, all data channels comfortably achieve the required throughput of 160 bps at the top of the (equivalent of) SNDCP layer. In addition, a very low false detection rate is ensured for random access requests.

Therefore, the objectives of the study in terms of coverage performance are achieved for uplink channels.

Furthermore, the required coverage performance is achieved with a MS transmit power of only +23 dBm. This MS transmit power is 10 dB lower than the maximum MS transmit power allowed by the study item of +33 dBm, but is considered to be more appropriate for the large majority of MSs due to the lower instantaneous current draw from the battery.

Comments/Questions: Ericsson asked to clarify Table 6 (class 1), and whether a specific algorithm was used for the receiver to improve the performance (receiving settings were optimized, the same setting was kept for TU 1Hz and TU 25Hz). Ericsson found different results (Table 9) that would impact on the latency evaluations.
Conclusion: the document was noted.

TD GPC150394 pCR 45.820 NB-CIoT – Uplink Coverage Evaluation, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Neul Limited was revised in TD GPC150519.
Mr. Zheng Liu presented TD GPC150519 pCR 45.820 NB-CIoT – Uplink Coverage Evaluation (revision of GPC150394), from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Neul Limited. 

Comments/Questions: Ericsson got differences in the results (left for off-line discussion of details).
Conclusion: the pCR was agreed.
TD GPC150409 NB-CIoT – Downlink coverage evaluation, from Qualcomm Incorporated was updated in TD GPC150488.
Mr. Xiaofeng Wang presented TD GPC150488 NB-CIOT – Downlink coverage evaluation (update of GPC150409), from Qualcomm Incorporated.
This document described the downlink coverage performance of the Narrowband Cellular IoT (NB-CIoT) solution, formed from the convergence of the NB M2M and NB-OFDMA solutions.

It has been shown that NB-CIoT downlink channels, PDSCH, PBCH and PDCCH, provide larger than 164 dB MCL. Qualcomm Incorporated proposed to add this downlink coverage evaluation to the TR and a companion pCR to the purpose was provided.

Comments/Questions: Ericsson asked to clarify the combining of repetitions (Table 5) and the impact on coverage.
Conclusion: the document was noted.

TD GPC150410 pCR to 45.820 – NB-CIOT- Downlink coverage evaluation, from Qualcomm Incorporated was updated in TD GPC150489.
Mr. Xiaofeng Wang presented TD GPC150489 pCR to 45.820 – NB-CIOT- Downlink coverage evaluation (update of GPC150410), from Qualcomm Incorporated.
Comments/Questions: Ericsson asked to add a note.
Conclusion: the pCR was revised in TD GPC150606.
TD GPC150606 pCR to 45.820 – NB-CIOT- Downlink coverage evaluation (revision of GPC150489) was agreed.
TD GPC150416 NB-CIoT – Downlink interference and L2S mapping, from Qualcomm Incorporated was updated in TD GPC150490.
Mr. Xiaofeng Wang presented TD GPC150490 NB-CIoT – Downlink interference and L2S mapping (update of GPC150416), from Qualcomm Incorporated.

In this paper, link-to-system mapping for NB-CIoT downlink was proposed. In NB-CIoT, there exist a variety of interference scenarios. In addition, interference scenarios often varies during the transmission of a data packet. A link-to-system mapping method is needed to provide an accurate and quick estimation of link performance under different interference scenarios. It is expected that interference modelling will be different due to use of OFDMA in NB-CIoT.

Both exponential effective SINR mapping (EESM) and mutual information effective SINR mapping (MIESM) have been shown to be quite accurate in mapping varying SNR values of a multi-state OFDMA channel onto an equivalent SNR value in AWGN channel so that the BLER can be quickly estimated. Both of the methods are based on some form of channel capacity approximation, the Chernoff bound in EESM and the mutual information in MIESM, with underlying assumption that AWGN is the only channel impairment.

A primary reason of the success of EESM and MIESM in OFDMA systems is that interference in these networks are often approximately Gaussian due to the fact that interference come from a large number of subcarriers and from different cells. There have been a great deal of study showing the effectiveness of EESM under realistic time-varying interference scenarios and under coloured interference of widely varying levels.
It's therefore sensible to use either EESM or MIESM in L2S mapping. Nevertheless, it is important to study the behavior under realistic NB-CIoT scenarios. Particularly, interference scenarios, if cannot be approximated as AWGN, need to be mapped to an equivalent SNR before invoking EESM or MIESM. For this reason, interference scenarios and their behavior as compared to AWGN are presented before the proposed L2S mapping.

Based on the identified interference scenarios and characteristics, it has been shown by simulations that interference in the downlink of NB-CIoT leads to BLER performance either better than or very close to that of thermal noise. Based on this, the L2S methodology for the downlink NB-CIoT has been proposed and verified by simulations.

Comments/Questions: Ericsson asked to clarify Figure 4 (one interferer may be dominant) and the meaning of markers in the figures.
Conclusion: the document was noted.
Mr. Xiaofeng Wang presented TD GPC150417 NB-CIoT Downlink System Level Simulation Results, from Qualcomm Incorporated. This contribution was also allocated to A.I. 2.4.1.5.

System level simulation results for the DL of NB-CIoT solution were presented. More specifically, DL resource utilization and latency for the application-layer DL ACKs associated with MAR periodic UL reports were provided. The results demonstrate that NB-CIoT solution exceeds by a wide margin the requirements.

Comments/Questions: Ericsson asked a more detailed description of the simulator. Ericsson asked to clarify Table 1 (18 dB should be the correct value, not 14).
Conclusion: the document was noted.
TD GPC150395 NB-CIoT – Energy Consumption Evaluation, from Neul Limited, u-blox AG, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Qualcomm Incorporated was updated in TD GPC150498.
Mr. Robert Young presented TD GPC150498 NB-CIoT – Energy Consumption Evaluation (update of GPC150395), from Neul Limited, u-blox AG, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Qualcomm Incorporated. This contribution was also allocated to A.I. 2.4.1.5. 
This document is an update of the document presented in Telco#12, with the main changes in red to reflect updated PSCH synchronisation times] and an improved PDCCH configuration. This revision incorporates further updated PSCH synchronisation times.

The achievable battery life for a MS using the NB-CIoT solution for Cellular IoT has been estimated as a function of reporting frequency and coupling loss.

It is important to note that these battery life estimates are achieved with a system design that has been intentionally constrained in two key respects:

-
The NB-CIoT solution has a frequency re-use assumption that is compatible with a stand-alone deployment in a minimum system bandwidth for the entire IoT network of just 200 kHz (FDD), plus guard bands if needed.

-
The NB-CIoT solution uses a MS transmit power of only +23 dBm (200 mW), resulting in a peak current requirement that is compatible with a wider range of battery technologies, whilst still achieving the 20 dB coverage extension objective.

The key conclusions are as follows:

-
For all coupling losses (so up to 20 dB coverage extension compared with legacy GPRS), a 10 year battery life is achievable with a reporting interval of one day for both 50 bytes and 200 bytes application payloads.

-
For a coupling loss of 144 dB (so equal to the MCL for legacy GPRS), a 10 year battery life is achievable with a two hour reporting interval for both 50 bytes and 200 bytes application payloads.

-
For a coupling loss of 154 dB, a 10 year battery life is achievable with a 2 hour reporting interval for a 50 byte application payload.

-
For a coupling loss of 154 dB with 200 byte application payload, or a coupling loss of 164 dB with 50 or 200 byte application payload, a 10 year battery life is not achievable for a 2 hour reporting interval. This is a consequence of the transmit energy per data bit (integrated over the number of repetitions) that is required to overcome the coupling loss and so provide an adequate SNR at the receiver.

-
Use of an integrated PA only has a small negative impact on battery life, based on the assumption of a 5% reduction in PA efficiency compared with an external PA.

Further improvements in battery life, especially for the case of high coupling loss, could be obtained if the common assumption that the downlink PSD must not exceed that of legacy GPRS was either relaxed to allow PSD boosting, or defined more precisely to allow adaptive power allocation with frequency hopping.

Comments/Questions: Ericsson found the values in table 2 different from other results. In table 3, the value of PHY burst size 9 bytes was questioned. The way used for averaging was asked to be clarified. Samsung also noticed that the updated results were substantially improved from the ones presented during the telco.
Conclusion: the document was noted.
TD GPC150396 pCR 45.820 NB-CIoT – Energy Consumption Evaluation, from Neul Limited, u-blox AG, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Qualcomm Incorporated was revised in TD GPC150499.
Mr. Robert Young presented TD GPC150499 pCR 45.820 NB-CIoT – Energy Consumption Evaluation (revision of GPC150396), from Neul Limited, u-blox AG, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Qualcomm Incorporated. This contribution was also allocated to A.I. 2.4.1.5.

Comments/Questions: Ericsson noticed an inconsistency (9 bytes). LG asked to elaborate on the figures and the common assumptions. Table 2 typo was noticed. Ericsson pointed out that there are cases where more than one PBCCH is allocated to the same user, which was considered in the latency evaluation.
Conclusion: the pCR was revised in TD GPC150608.
TD GPC150608 pCR 45.820 NB-CIoT – Energy Consumption Evaluation (revision of GPC150396, revision of GPC150499) was agreed.
TD GPC150401 NB-CIoT- Latency evaluation, from Qualcomm Incorporated, Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd. was updated in TD GPC150486.
Mr. Xiaofeng Wang presented TD GPC150486 NB-CIoT- Latency evaluation (update of GPC150401), from Qualcomm Incorporated, Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd. This contribution was also allocated to A.I. 2.4.1.5.

This document provided the latency evaluation for transmitting an exception report to the network. The calculations show that an exception report can be delivered to the network within 10 seconds, even for at the maximum coupling loss of 164 dB. The sources proposed to add the latency evaluation to the TR and a companion pCR was provided.

Comments/Questions: Ericsson asked to check some figures (off-line). LG asked to clarify the rationale for the latency analytical calculation (e.g. worst case, average) and pointed out that the effect of collisions was not captured in the latency analysis.
Conclusion: the document was updated in in TD GPC150609.
Mr. Xiaofeng Wang presented TD GPC150609 NB-CIoT- Latency evaluation (update of GPC150486).
Comments/Questions: none.

Conclusion: the document was noted (without presentation).
TD GPC150402 pCR to 45.820 – NB-CIOT- Latency evaluation, from Qualcomm Incorporated, Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd. was revised in TD GPC150487.
TD GPC150487 pCR to 45.820 – NB-CIOT- Latency evaluation (update of GPC150402), from Qualcomm Incorporated, Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd was revised in TD GPC150610. This contribution was also allocated to A.I. 2.4.1.5.

Mr. Xiaofeng Wang presented TD GPC150610 pCR to 45.820 – NB-CIOT- Latency evaluation (revision of GPC150487).

Comments/Questions: none.

Conclusion: the pCR was agreed.
Mr. Mungal Singh Dhanda presented TD GPC150481 NB-CIoT- Cell selection and reselection overview, from Qualcomm Incorporated, Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd. This contribution was also allocated to A.I. 2.4.1.5. 
Comments/Questions: none.

Conclusion: the document was noted.
TD GPC150482 pCR to 45.820 - NB-CIOT- Cell selection and reselection overview, from Qualcomm Incorporated, Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd was revised in TD GPC150558. This contribution was also allocated to A.I. 2.4.1.5. 

Mr. Mungal Singh Dhanda presented TD GPC150558 pCR to 45.820 - NB-CIOT- Cell selection and reselection overview (revision of GPC150482) was noted.
Mr. Robert Young presented TD GPC150389 NB-CIoT – Introduction, from Neul Limited, u-blox AG, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Qualcomm Incorporated. This contribution was also allocated to A.I. 2.4.1.5.

This submission provided an Introduction to the Narrowband Cellular IoT candidate solution (NB-CIoT), formed from the convergence of the NB M2M and NB-OFDMA candidate solutions. It is intended that this text will subsequently be submitted as a pCR so that is becomes the "General" clause for the NB-CIoT solution in the TR.

Note that this introductory text is intended to provide the reader with a better understanding of the motivation for the NB-CIoT solution and its key design principles. We believe that this is very important for the NB-CIoT solution because it is a clean-slate solution, not an evolution of existing GSM, so many readers of the TR will be unfamiliar with the design principles.

Comments/Questions: Ericsson asked to reword the text on design principles (remove "aligned").
Conclusion: the document was noted.
TD GPC150390 pCR 45.820 NB-CIoT – Introduction, from Neul Limited, u-blox AG, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Qualcomm Incorporated was revised in TD GPC150577.
Mr. Robert Young presented TD GPC150577 pCR 45.820 NB-CIoT – Introduction (revision of GPC150390), from Neul Limited, u-blox AG, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Qualcomm Incorporated. This contribution was also allocated to A.I. 2.4.1.5.

Comments/Questions: none.

Conclusion: the pCR was agreed.
1.4.2.6
Cooperative Ultra Narrowband

Mr. Benoit Ponsard presented TD GPC150602 C-UNB : Radio Resource Management (update of GPC150146), from SIGFOX. This contribution was also allocated to A. I. 2.4.1.6.

This contribution detailed some aspects of the radio resource management in C-UNB radio access technology. It showed how C-UNB can meet requirements from Cellular IoT with very limited complexity in the UE modems. It is a revision of GPC150146, where changes are in red.

Comments/Questions: none.

Conclusion: the document was noted.

Mr. Benoit Ponsard presented TD GPC150309 C-UNB Downlink Physical Design (revision of GPC150143), from SIGFOX.
This contribution detailed the DL physical layer design of the C-UNB technology and shows how this radio access technology can meet requirements from Cellular IoT with very limited complexity in the device modems.
Comments/Questions: u-blox AG pointed out that Doppler and slow fading effects would affect this U-UNB proposal and doubted that the SINR could be set at 9 dB. Simulations results were requested to show evidence in this respect. Also . Ericsson also doubted that MCL of 164 dB could be achieved. The power spectral density (PSD) and pulse shaping (Figure 2) were asked to be further elaborated, for other Companies to be able to run the simulations. Huawei also shared the same concerns, maximum transmit power of +34dBm in DL was pointed out not to be in line with the CIoT assumptions, frequency offset and error correction code were discussed.
Conclusion: the document was noted.

TD GPC150310 C-UNB Uplink Physical Design (update of GPC150144), from SIGFOX was updated in TD GPC150601.
Mr. Benoit Ponsard presented TD GPC150601 C-UNB Uplink Physical Design (revision of GPC150144), from SIGFOX.
This contribution detailed the design of the C-UNB uplink and showed how this radio access technology can meet requirements from Cellular IoT with very limited complexity in the device modems. It is a revision of GPC150310, where changes are marked in green.
Comments/Questions: Ericsson pointed out that the CIoT technology should be implementable in existing GSM base stations. The centre frequency and pulse shaping were requested to be further clarified and the need of simulations for error correction code (Reed-Solomon) was again brought up. u-blox AG pointed out that the same comments made for DL would hold for the UL as well. The implementability in legacy GSM base stations of the C-UNB system was questioned.
Conclusion: the document was noted.

Mr. Benoit Ponsard presented TD GPC150431 pCR : C-UNB Physical Design, from SIGFOX.
Comments/Questions: Huawei expressed concern for the transmission power in terms of coverage class, and asked to clarify capacity aspects, pulse shaping, frequency and transmission power behaviour when huge number of MSs would concur to demand CIoT service.
Conclusion: the pCR was noted.
TD GPC150311 C-UNB Link Layer Aspects (update of GPC150145) was updated in TD GPC150544.
Mr. Benoit Ponsard presented TD GPC150544 C-UNB Link Layer Aspects (update of GPC150311), from SIGFOX. This contribution was also allocated to A. I. 2.4.1.6.

This contribution detailed the link layer and MAC layer frame formats in C-UNB radio access technology and showed how they fulfil the requirements set by WI FS_IoT_LC.

Comments/Questions: Huawei expressed concern for the support of data rate at physical layer (no compression).
Conclusion: the document was noted.

Mr. Benoit Ponsard presented TD GPC150312 C-UNB Capacity evaluation, from SIGFOX. This contribution was also allocated to A. I. 2.4.1.6.

This contribution deals with capacity evaluation of the C-UNB radio access technology when loaded with MAR traffic. It shows that the required capacity (i.e. 52 547 MSs per sector) is exceeded when transmission over the air interface is optimized, that is to say, when protocol overhead are not transmitted over the air, but managed by the MS avatars located in the C-UNB server.
Comments/Questions: Huawei expressed concern for the full power and the dynamic behaviour of the MS, and asked simulation results be provided, rather than results obtained by calculations from analytical models. Ericsson shared the comments from Huawei, and pointed out that SIGFOX should be complying with the procedures agreed in GERAN by all CIoT proponents (i.e. perform simulations and provide results).
Conclusion: the document was noted.

Mr. Benoit Ponsard presented TD GPC150313 C-UNB Battery Life Evaluation, from SIGFOX. This contribution was also allocated to A. I. 2.4.1.6.

This document evaluated the battery life of C-UNB MSs. It is a revised extract of document GP-150059.
Comments/Questions: u-blox AG felt some values rather optimistic, and commented that the evaluations should follow the agreed assumptions. Ericsson asked to clarify Figure 1 and to give more details about the evaluation methodology.
Conclusion: the document was noted.

TD GPC150314 C-UNB Latency Evaluation, from SIGFOX was updated in TD GPC150546.
Mr. Benoit Ponsard presented TD GPC150546 C-UNB Latency Evaluation (update of GPC150314), from SIGFOX. This contribution was also allocated to A. I. 2.4.1.6.

This contribution dealt with latency evaluation of MAR exception reports. The C-UNB radio access technology delivers the MAR exception reports in less than 10s when the transmission over the air interface is optimized, that is to say, when protocol overhead is not transmitted over the air, but managed by the MS avatars located in the C-UNB server.

When compressed protocol header is transmitted over the air along with the application data, the latency for MAR exception reports is 10.9 to 12.5 seconds.

Comments/Questions: Huawei asked to provide simulations and commented on synchronization and ACK-NACK. SIGFOX felt there was no need to change the repetition time.
Conclusion: the document was noted.

TD GPC150433 pCR : Concept Evaluation, from SIGFOX was revised in TD GPC150547.
Mr. Benoit Ponsard presented TD GPC150547 pCR : Concept Evaluation (revision of GPC150433), from SIGFOX. This document was also allocated to A. I. 2.4.1.6.
Comments/Questions: Ericsson commented that the evaluations should follow the agreed assumptions.
Conclusion: the pCR was noted.
TD GPC150364 Cooperative Ultra Narrow Band for Cellular IoT - General description (revision of GPC150052), from SIGFOX was updated in TD GPC150543.

TD GPC150543 Cooperative Ultra Narrow Band for Cellular IoT - General description (update of GPC150364), from SIGFOX was updated in TD GPC150588.
Mr. Benoit Ponsard presented TD GPC150588 Cooperative Ultra Narrow Band for Cellular IoT - General description (update of GPC150364), from SIGFOX. This contribution was also allocated to A. I. 2.4.1.6.

This contribution presented the general principles of the C-UNB clean slate solution and explained how the lack of time and frequency synchronization, along with cooperative reception, helps achieving the requirements of low complexity and low power consumption.
Comments/Questions: Huawei expressed concern for the physical implementation and asked to clarify the network command. LG felt the system was rather complex and felt it was unclear how the synchronization would work in a real implementation (SIGFOX explained that the beacon channel works differently than the legacy systems). LG asked to clarify the evaluation of the coverage class.
Conclusion: the document was noted.

TD GPC150315 pCR C-UNB General Description, from SIGFOX was revised in TD GPC150607.

TD GPC150607 pCR C-UNB General Description (revision of GPC150315) was revised in TD GPC150592.
Mr. Benoit Ponsard presented TD GPC150592 pCR C-UNB General Description (revision of GPC150607), from SIGFOX. This contribution was also allocated to A. I. 2.4.1.6.
Comments/Questions: Ericsson felt the evaluation of the objectives set in the TR and the performance evaluation (in terms of capacity, battery life, etc.) would be required to be agreed before the general description of the concept is included in the TR.
Conclusion: the pCR was noted.
1.4.2.7
Combined Narrowband and Chirp Spread Spectrum

None.

1.4.3
Other technical input

None.

1.4.4
Void

None.

1.4.5
Updates to the technical report

Mr. Mårten Sundberg presented TD GPC150472 pCR 45.820 – Conclusion framework, from Ericsson LM. This document was also allocated to A. Is. 1.6, 2.4.4, 2.6.

Comments/Questions: Huawei reminded there are deployment scenario requirements in Annex A of the TR that should be recalled in the Conclusion. Ericsson felt some cases were not relevant for the objectives to be fulfilled. The Chairman pointed out that these cases were considered on a different basis.
Conclusion: the pCR was revised in TD GPC150526.
TD GPC150526 pCR 45.820 – Conclusion framework (revision of GPC150472) was asked by Huawei to mention also Annex A. The pCR was revised in TD GPC150628.
TD GPC150628 pCR 45.820 – Conclusion framework (revision of GPC150526) was agreed.
Mr. Siva Subramani presented TD GPC150340 Updates to the Technical Report TR 45.820, from VODAFONE Group Plc (Rapporteur). This document was also allocated to A. I. 2.4.4.

Comments/Questions: Huawei commented on the complexity analysis, that should be put in the performance evaluation part (e.g. in sub-clause 6.2.6.x). A pCR will be produced to the purpose, and implemented in next version of the TR.
Conclusion: the document was noted.

1.5
uPoD
TD GPC150384 pCR for Event-triggered Neighbour Cell Measurement, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd. was revised in TD GPC150540.
Ms. Lei Liu presented TD GPC150540 pCR for Event-triggered Neighbour Cell Measurement (revision of GPC150384), from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd. This document was also allocated to A. I. 2.5.2.
Comments/Questions: none.

Conclusion: the pCR was agreed.
TD GPC150541 pCR 45.869 - Resolution of the Remaining FFS in the uPoD Study Item, from Ericsson LM was revised in TD GPC150587. This document was also allocated to A. I. 2.5.3.
Mr. John Diachina presented TD GPC150587 pCR 45.869 - Resolution of the Remaining FFS in the uPoD Study Item (revision of GPC150541).
Comments/Questions: none.

Conclusion: the document was agreed.

Mr. John Diachina presented TD GPC150464 Conclusion of the uPoD Study Item, from Ericsson LM.

Comments/Questions: none.

Conclusion: the document was agreed.

TD GPC150463 New Work Item on Extended DRX (eDRX) for GSM was revised in TD GPC150484.

TD GPC150484 New Work Item on Extended DRX (eDRX) for GSM was revised in TD GPC150542.
Mr. John Diachina presented TD GPC150542 New Work Item on Extended DRX (eDRX) for GSM, from Ericsson LM, Sierra Wireless, S.A., Telit Communications S.p.A., MediaTek Inc., Gemalto N.V. This document was also allocated to A. Is. 1.6, 2.5.2, 2.6.

Comments/Questions: none.

Conclusion: the WID was revised in TD GPC150624.
TD GPC150624 New Work Item on Extended DRX (eDRX) for GSM (revision of GPC150542) was agreed.

1.6
Matters to be dealt with in a joint G1 & G2 session (WID, joint LS, Workplan, etc.)
TD GPC150624 New Work Item on Extended DRX (eDRX) for GSM (revision of GPC150542), from Ericsson LM, Sierra Wireless, S.A., Telit Communications S.p.A., MediaTek Inc., Gemalto N.V. was approved.
Mr. Mårten Sundberg presented TD GPC150569 Conclusion on EC-GSM candidate technique for SI “Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things” (update of GPC150496), from Ericsson LM.
Comments/Questions: none.

Conclusion: the document was noted.
Mr. Mårten Sundberg presented TD GPC150570 pCR 45.820 - Conclusion on EC-GSM candidate technique for SI “Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things” (revision of GPC150497), from Ericsson LM.
Comments/Questions: Huawei asked some new statements on power reduction for consecutive time slots, on the link level performance in interference limited scenarios, on the link to system mapping, on complexity, on a suitable metric, and, in general, more details would be welcomed about the approach followed for the simulations. Also the coexistence with legacy systems, the implementation of new and limitations of legacy MSs would need more elaboration, in Huawei's view. Telia Sonera and ORANGE supported the pCR. Security requirements were discussed. MediaTek felt the concerns were properly addressed. Samsung felt some objectives (battery life) were still to be achieved. Qualcomm felt more time was needed to evaluate the new recent proposals. Huawei re-iterated that some points are still under discussion.
Conclusion: the pCR was noted.
Mr. Mårten Sundberg presented TD GPC150598 New Work Item on Extended Coverage GSM (EC-GSM) for support of Cellular Internet of Things (revision of GPC150528), from Ericsson LM, Intel, Gemalto N.V., MediaTek Inc., TeliaSonera AB, Sierra Wireless, S.A., Telit Communications S.p.A., ORANGE
Comments/Questions: Huawei re-iterated the comments made at the previous meeting (the FS should be completed showing the objectives in the TR are fulfilled). Ericsson felt there were no major concerns expressed. Vodafone asked was would happen for the GSM evolution (multiple WIDs ?). Deutsche Telecom AG felt fragmentation should be avoided. MediaTek felt the SI should continue and the WI could start. Qualcomm felt multiple solutions should be avoided. Huawei responded to Ericsson that concerns were well raised, about the Conclusion of the EC-GSM part of the TR. Huawei observed that the maturity level of some other candidate solutions was similar to EC-GSM in terms of evaluations captured in the TR, and asked whether agreeing the EC-GSM WI means no further improvements on evaluations are needed also for those candidate solutions and so the proponents of those candidate solutions can simply wait until August and propose a WID. Huawei observed that the maturity level of some other candidate solutions was similar to EC-GSM in terms of evaluations captured in the TR, and asked whether agreeing the EC-GSM WI means no further improvements on evaluations are needed also for those candidate solutions and so the proponents of those candidate solutions can simply wait until August and propose a WID.
Conclusion: Huawei formally objected the approval of this WI. The document was noted.

TD GPC150594 NB M2M - Proposed Conclusion for the Cellular IoT SI (update of GPC150374), from Huawei Technologies Co., Ltd., HiSilicon Technologies Co., Ltd was WITHDRAWN.
TD GPC150627 pCR 45.820 NB M2M - Proposed Conclusion for the Cellular IoT SI, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co., Ltd. was WITHDRAWN.
Mr. Chris Pudney presented TD GPC150342 Proposed Workplan for Cellular IoT (FS_IoT_LC), from VODAFONE Group Plc (Rapporteur).

Comments/Questions: a telco was proposed to take place on Wednesday 29th July, 2015, 9 to 12:00 h CEST, which was agreed.
TD GPC150342 Proposed Workplan for Cellular IoT (FS_IoT_LC) was revised in TD GPC150599.
TD GPC150599 Proposed Workplan for Cellular IoT (FS_IoT_LC) (revision of GPC150342) was agreed.
TD GPC150359 Draft WID proposal for clean slate for RAN TSG, from VODAFONE Group Plc was noted (without presentation).
TD GPC150360 Potential Meeting Schedule for Normative Work following FS_IoT_LC, from VODAFONE Group Plc was noted (without presentation).
TD GPC150361 Architecture aspects of clean slate CIoT, from VODAFONE Group Plc was noted (without presentation).
TD GPC150362 Potential impact of clean slate CIoT on TSG SA, from VODAFONE Group Plc was noted (without presentation).
TD GPC150363 Potential impact of clean slate CIoT on TST CT, from VODAFONE Group Plc was noted (without presentation).
The 3GPP Work Plan, from MCC, is available at

http://www.3gpp.org/ftp/Information/WORK_PLAN/
1.7
Letters to other groups

LSs sourced TSG GERAN WG1: 
None.
1.8
Any other business
None.
1.9
Close of meeting
The TSG GERAN1 Chairman thanked Ericsson for hosting the GERAN1 ad-hoc meeting on CIoT #3, for the social event on Wednesday and for the excellent facilities that allowed a smooth running of the meeting. 
The TSG GERAN1 Chairman thanked the Secretary and all the delegates for their hard work.
The meeting was then closed.
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1.2
Approval of the agenda

1.3
Letters / Reports from other groups
1.4
FS_IoT_LC

1.4.1
Simulation assumptions & Evaluation methodology


1.4.2
Candidate specific input



1.4.2.1 
EC GSM



1.4.2.2 
N-GSM



1.4.2.3 
Narrowband M2M




1.4.2.4 
Narrowband OFDMA



1.4.2.5 
Narrowband M2M UL & Narrowband OFDMA DL




1.4.2.6
Cooperative Ultra Narrowband




1.4.2.7
Combined Narrowband and Chirp Spread Spectrum


1.4.3 
Other technical input

1.4.5 
Updates to the technical report

1.5 
uPoD

1.6
Matters to be dealt with in a joint G1 & G2 session (WID, joint LS, Workplan, etc.)
1.7
Letters to other groups
1.8
Any other business

1.9
Close of meeting

ANNEX B:
List of documents

Ad-hoc_GERAN1-GERAN2_CIoT#3 Document List



29 June - 2 July 2015
	TD number
	Title
	Source
	Agenda Item

	GPC150307
	Draft Agenda for TSG GERAN WG1 Adhoc#3 on FS_IoT_LC in Kista, Sweden
	GERAN1 Chairman
	1.2

	GPC150308
	Draft Agenda for TSG GERAN WG2 Adhoc#3 on FS_IoT_LC in Kista, Sweden
	G2 Chairperson
	2.2

	GPC150309
	C-UNB Downlink Physical Design (revision of GPC150143)
	SIGFOX
	1.4.2.6

	GPC150310
	C-UNB Uplink Physical Design (update of GPC150144, updated in GPC150601)
	SIGFOX
	1.4.2.6

	GPC150311
	C-UNB Link Layer Aspects (update of GPC150145, updated in GPC150544)
	SIGFOX
	2.4.1.6

	GPC150312
	C-UNB Capacity evaluation
	SIGFOX
	1.4.2.6, 2.4.1.6

	GPC150313
	C-UNB Battery Life Evaluation
	SIGFOX
	1.4.2.6, 2.4.1.6

	GPC150314
	C-UNB Latency Evaluation (updated in GPC150546)
	SIGFOX
	1.4.2.6, 2.4.1.6

	GPC150315
	pCR C-UNB General Description (revised in GPC150607)
	SIGFOX
	1.4.2.6, 2.4.1.6

	GPC150316
	Discussions of Forward Error Correction in CIoT
	Samsung Electronics Co., Ltd
	1.4.2.3, 1.4.2.4, 1.4.2.5

	GPC150317
	Performance Evaluations of Forward Error Correction
	Samsung Electronics Co., Ltd
	1.4.2.3, 1.4.2.4, 1.4.2.5

	GPC150318
	pCR 45.820 NB M2M – Uplink Forward Error Correction
	Samsung Electronics Co., Ltd
	1.4.2.3

	GPC150319
	pCR 45.820 NB-OFDMA – Uplink Forward Error Correction
	Samsung Electronics Co., Ltd
	1.4.2.4

	GPC150320
	pCR 45.820 NB-CIoT – Uplink Forward Error Correction (revised in GPC150574)
	Samsung Electronics Co., Ltd
	1.4.2.5

	GPC150321
	Discussions of Grant-Free Multiple Access in CIoT (Update of GP-150378, updated in GPC150512)
	Samsung Electronics Co., Ltd
	1.4.2.3, 1.4.2.5

	GPC150322
	pCR 45.820 NB M2M – Grant-Free Multiple Access for Uplink Transmission (revised in GPC150513)
	Samsung Electronics Co., Ltd
	1.4.2.3

	GPC150323
	pCR 45.820 NB-CIoT – Grant-Free Multiple Access for Uplink Transmission (revised in GPC150514)
	Samsung Electronics Co., Ltd
	1.4.2.5

	GPC150324
	Discussions of Semi-Persistent Scheduling in CIoT
	Samsung Electronics Co., Ltd
	2.4.1.3, 2.4.1.4, 2.4.1.5

	GPC150325
	pCR 45.820 NB M2M – Semi-Persistent Scheduling
	Samsung Electronics Co., Ltd
	2.4.1.3

	GPC150326
	pCR 45.820 NB-OFDMA – Semi-Persistent Scheduling
	Samsung Electronics Co., Ltd
	2.4.1.4

	GPC150327
	pCR 45.820 NB-CIoT – Semi-Persistent Scheduling
	Samsung Electronics Co., Ltd
	2.4.1.5

	GPC150328
	NB M2M – Discussions of Random Access Reject
	Samsung Electronics Co., Ltd
	2.4.1.3

	GPC150329
	pCR 45.820 NB M2M – Random Access Reject (revised in GPC150591)
	Samsung Electronics Co., Ltd
	2.4.1.3

	GPC150330
	Discussions on Coverage Class Supports
	Samsung Electronics Co., Ltd
	2.4.1.3, 2.4.1.4, 2.4.1.5

	GPC150331
	pCR 45.820 NB M2M – Considerations for load balancing among coverage classes (revised in GPC150532)
	Samsung Electronics Co., Ltd
	2.4.1.3

	GPC150332
	pCR 45.820 NB-OFDMA – Considerations for load balancing among coverage classes (revised in GPC150535)
	Samsung Electronics Co., Ltd
	2.4.1.4

	GPC150333
	pCR 45.820 NB-CIoT – Considerations for load balancing among coverage classes (revised in GPC150559)
	Samsung Electronics Co., Ltd
	2.4.1.5

	GPC150334
	Discussions on Mobility Support
	Samsung Electronics Co., Ltd
	2.4.1.3, 2.4.1.4, 2.4.1.5

	GPC150335
	pCR 45.820 NB M2M – Further considerations of mobility support (revised in GPC150533)
	Samsung Electronics Co., Ltd
	2.4.1.3

	GPC150336
	pCR 45.820 NB-OFDMA – Further considerations of mobility support (revised in GPC150536)
	Samsung Electronics Co., Ltd
	2.4.1.4

	GPC150337
	pCR 45.820 NB-CIoT – Further considerations of mobility support (revised in GPC150560)
	Samsung Electronics Co., Ltd
	2.4.1.5

	GPC150338
	Discussions on downlink control channel based coverage class update
	Samsung Electronics Co., Ltd
	2.4.1.3

	GPC150339
	pCR 45.820 NB M2M – Considerations on downlink control channel based coverage class update (revised in GPC150534)
	Samsung Electronics Co., Ltd
	2.4.1.3

	GPC150340
	Updates to the Technical Report TR 45.820
	VODAFONE Group Plc (Rapporteur)
	1.4.5, 2.4.4

	GPC150341
	Telco#11 meeting report
	VODAFONE Group Plc (Rapporteur)
	1.3, 2.3

	GPC150342
	Proposed Workplan for Cellular IoT (FS_IoT_LC) (revised in GPC150599)
	VODAFONE Group Plc (Rapporteur)
	1.6, 2.6

	GPC150343
	Some considerations on PBCH and PSCH
	LG Electronics Inc.
	1.4.2.5

	GPC150344
	pCR to TR45.820, PBCH design (revised in GPC150579)
	LG Electronics Inc.
	1.4.2.5

	GPC150345
	Considerations on PDCCH structure of CIoT
	LG Electronics Inc.
	1.4.2.5, 2.4.1.5

	GPC150346
	pCR to TR45.820, PDCCH structure of CIoT (revised in GPC150580)
	LG Electronics Inc.
	1.4.2.5, 2.4.1.5

	GPC150347
	Discussions on RACH design for CIoT (updated in GPC150527)
	LG Electronics Inc.
	1.4.2.5

	GPC150348
	pCR to TR45.820, RACH design for CIoT (revised in GPC150581)
	LG Electronics Inc.
	2.4.1.5

	GPC150349
	Considerations on channel coding for CIoT
	LG Electronics Inc.
	1.4.2.5

	GPC150350
	pCR to TR45.820, Channel coding for CIoT (revised in GPC150573)
	LG Electronics Inc.
	1.4.2.5

	GPC150351
	Idle mode mobility
	LG Electronics Inc.
	2.4.1.5

	GPC150352
	pCR to TR45.820, Idle mode mobility
	LG Electronics Inc.
	2.4.1.5

	GPC150353
	Access control
	LG Electronics Inc.
	2.4.1.5

	GPC150354
	pCR to TR45.820, Access control
	LG Electronics Inc.
	2.4.1.5

	GPC150355
	Considerations on coverage class
	LG Electronics Inc.
	2.4.1.5

	GPC150356
	pCR to TR45.820, Considerations on coverage class
	LG Electronics Inc.
	2.4.1.5

	GPC150357
	Paging procedure for CIoT
	LG Electronics Inc.
	2.4.1.5

	GPC150358
	pCR to TR45.820, Paging procedure for CIoT
	LG Electronics Inc.
	2.4.1.5

	GPC150359
	Draft WID proposal for clean slate for RAN TSG
	VODAFONE Group Plc
	1.6, 2.6

	GPC150360
	Potential Meeting Schedule for Normative Work following FS_IoT_LC
	VODAFONE Group Plc
	1.6, 2.6

	GPC150361
	Architecture aspects of clean slate CIoT
	VODAFONE Group Plc
	1.6, 2.6

	GPC150362
	Potential impact of clean slate CIoT on TSG SA
	VODAFONE Group Plc
	1.6, 2.6

	GPC150363
	Potential impact of clean slate CIoT on TST CT
	VODAFONE Group Plc
	1.6, 2.6

	GPC150364
	Cooperative Ultra Narrow Band for Cellular IoT - General description (update of GPC150052, updated in GPC150543)
	SIGFOX
	1.4.2.6, 2.4.1.6

	GPC150365
	pCR 45.820 NB M2M - Clarifications on Measurements in System Level Simulations (revised in GPC150614)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	1.4.2.3

	GPC150366
	NB M2M - Downlink PAPR (update of GP-150479)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	1.4.2.3

	GPC150367
	pCR 45.820 NB M2M - Removal of an Editor's Note for Coverage Performance Evaluations
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	1.4.2.3

	GPC150368
	NB M2M - Impacts to Legacy Base Stations (updated in GPC150612)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	1.4.2.3

	GPC150369
	pCR 45.820 NB M2M - Impacts to Legacy Base Stations (revised in GPC150613)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	1.4.2.3

	GPC150370
	pCR 45.820 CIoT - Coexistence with GSM (revised in GPC150524)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	1.4.1

	GPC150371
	pCR 45.820 NB M2M - Simulation Results for Coexistence with GSM (revised in GPC150615)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	1.4.2.3

	GPC150372
	pCR 45.820 NB M2M - Simulation Results for Coexistence with UTRA (revised in GPC150616)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	1.4.2.3

	GPC150373
	pCR 45.820 NB M2M - Simulation Results for Coexistence with E-UTRA (revised in GPC150617)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	1.4.2.3

	GPC150374
	NB M2M - Proposed Conclusion for the Cellular IoT SI (updated in GCP150594)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	1.4.2.3, 2.4.1.3

	GPC150375
	EC-GSM - MS Complexity Analysis WITHDRAWN MISSING
	HiSilicon Technologies Co. Ltd, Huawei Technologies Co., Ltd.
	1.4.2.1, 2.4.1.1

	GPC150376
	EC-GSM - Impacts to Base Stations WITHDRAWN MISSING
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	1.4.2.1, 2.4.1.1

	GPC150377
	pCR 45.820 NB-CIoT - Uplink Simulation Results for Coexistence with Legacy Systems (revised in GPC150575)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	1.4.2.5

	GPC150378
	NB-CIoT - MAC PDU Structure and Segmentation/Re-assembly
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Neul Limited, Qualcomm Incorporated
	2.4.1.5

	GPC150379
	pCR 45.820 NB-CIoT - MAC PDU Structure and Segmentation/Re-assembly
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Neul Limited, Qualcomm Incorporated
	2.4.1.5

	GPC150380
	NB-CIoT - Coverage Class of MAC Layer
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Neul Limited, Qualcomm Incorporated
	2.4.1.5

	GPC150381
	pCR 45.820 NB-CIoT - Coverage Class of MAC Layer (revised in GPC150551)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Neul Limited, Qualcomm Incorporated
	2.4.1.5

	GPC150382
	NB-CIoT - Scheduling Mechanism (updated in GPC150492)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Neul Limited, Qualcomm Incorporated
	2.4.1.5

	GPC150383
	pCR 45.820 NB-CIoT - Scheduling Mechanism (revised in GPC150493)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Neul Limited, Qualcomm Incorporated
	2.4.1.5

	GPC150384
	pCR for Event-triggered Neighbour Cell Measurement (revised in GPC150540)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	1.5, 2.5.2

	GPC150385
	LS on architecture for Clean Slate CIOT
	TSG RAN
	1.3, 2.3

	GPC150386
	LS on considerations for clean slate CIoT for Rel‑13
	TSG SA
	1.3, 2.3

	GPC150387
	EC-GSM UE Complexity assessment
	MediaTek Inc.
	1.4.2.1, 2.4.1.1

	GPC150388
	pCR 45.820 NB M2M - MS Complexity analysis (revised in GPC150611)
	Neul Limited, u-blox AG, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	1.4.2.3, 2.4.1.5

	GPC150389
	NB-CIoT – Introduction
	Neul Limited, u-blox AG, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Qualcomm Incorporated
	1.4.2.5, 2.4.1.5

	GPC150390
	pCR 45.820 NB-CIoT – Introduction (revised in GPC150577)
	Neul Limited, u-blox AG, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Qualcomm Incorporated
	1.4.2.5, 2.4.1.5

	GPC150391
	NB-CIoT – Uplink Physical Layer Design
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Neul Limited, Qualcomm Incorporated
	1.4.2.5, 2.4.1.5

	GPC150392
	pCR 45.820 NB-CIoT – Uplink Physical Layer Design (revised in GPC150572)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Neul Limited, Qualcomm Incorporated
	1.4.2.5, 2.4.1.5

	GPC150393
	NB-CIoT – Uplink Coverage Evaluation (updated in GPC150518)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Neul Limited
	1.4.2.5

	GPC150394
	pCR 45.820 NB-CIoT – Uplink Coverage Evaluation (revised in GPC150519)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Neul Limited
	1.4.2.5

	GPC150395
	NB-CIoT – Energy Consumption Evaluation (updated in GPC150498)
	Neul Limited, u-blox AG, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Qualcomm Incorporated
	1.4.2.5, 2.4.1.5

	GPC150396
	pCR 45.820 NB-CIoT – Energy Consumption Evaluation (revised in GPC150499)
	Neul Limited, u-blox AG, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Qualcomm Incorporated
	1.4.2.5, 2.4.1.5

	GPC150397
	NB-CIoT – MS Complexity Evaluation
	Neul Limited, u-blox AG, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Qualcomm Incorporated
	1.4.2.5, 2.4.1.5

	GPC150398
	pCR 45.820 NB-CIoT – MS Complexity Evaluation (revised in GPC150576)
	Neul Limited, u-blox AG, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Qualcomm Incorporated
	1.4.2.5, 2.4.1.5

	GPC150399
	NB-CIoT- MAC control message design
	Qualcomm Incorporated, Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	2.4.1.5

	GPC150400
	pCR to 45.820 – NB-CIOT- MAC control message design (revised in GPC150552)
	Qualcomm Incorporated, Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	2.4.1.5

	GPC150401
	NB-CIoT- Latency evaluation (updated in GPC150486)
	Qualcomm Incorporated, Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	1.4.2.5, 2.4.1.5

	GPC150402
	pCR to 45.820 – NB-CIOT- Latency evaluation (revised in GPC150487)
	Qualcomm Incorporated, Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	1.4.2.5, 2.4.1.5

	GPC150403
	N B-CIOT – System information design
	Qualcomm Incorporated, Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	2.4.1.5

	GPC150404
	pCR to 45.820 – NB-CIOT – System information design (revised in GPC150553)
	Qualcomm Incorporated, Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	2.4.1.5

	GPC150405
	NB-CIOT – Paging mechanism
	Qualcomm Incorporated, Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	2.4.1.5

	GPC150406
	pCR to 45.820 – NB-CIOT – Paging mechanism (revised in GPC150554)
	Qualcomm Incorporated, Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	2.4.1.5

	GPC150407
	NB-CIOT – Downlink physical layer design
	Qualcomm Incorporated, Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	1.4.2.5, 2.4.1.5

	GPC150408
	pCR to 45.820 – NB-CIOT – Downlink physical layer design (revised in GPC150571)
	Qualcomm Incorporated, Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	1.4.2.5, 2.4.1.5

	GPC150409
	NB-CIoT – Downlink coverage evaluation (updated in GPC150488)
	Qualcomm Incorporated
	1.4.2.5

	GPC150410
	pCR to 45.820 – NB-CIOT- Downlink coverage evaluation (revised in GPC150489)
	Qualcomm Incorporated
	1.4.2.5

	GPC150411
	NB-CIOT – PSCH design and performance (updated in GPC150494)
	Qualcomm Incorporated, Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	1.4.2.5

	GPC150412
	pCR to 45.820 – NB-CIOT- PSCH design (revised in GPC150578)
	Qualcomm Incorporated, Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	1.4.2.5

	GPC150413
	NB-CIOT - Analysis of PAPR and Impacts to legacy BTS
	Qualcomm Incorporated
	1.4.2.5

	GPC150414
	NB-CIoT – Coexistence evaluation methodology for GSM downlink as victim
	Qualcomm Incorporated
	1.4.2.5

	GPC150415
	NB-CIoT – Coexistence evaluation for GSM downlink as victim
	Qualcomm Incorporated
	1.4.2.5

	GPC150416
	NB-CIoT – Downlink interference and L2S mapping (updated in GPC150490)
	Qualcomm Incorporated
	1.4.2.5

	GPC150417
	NB-CIoT Downlink System Level Simulation Results
	Qualcomm Incorporated
	1.4.2.5, 2.4.1.5

	GPC150418
	NB-CIoT – Link Layer Overview
	Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Qualcomm Incorporated
	2.4.1.5

	GPC150419
	pCR 45.820 NB-CIoT – Link Layer Overview (revised in GPC150549)
	Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Qualcomm Incorporated
	2.4.1.5

	GPC150420
	NB-CIoT – MS Operating Modes
	Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Qualcomm Incorporated
	2.4.1.5

	GPC150421
	pCR 45.820 NB-CIoT – MS Operating Modes
	Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Qualcomm Incorporated
	2.4.1.5

	GPC150422
	NB-CIoT – Radio Protocol Structure and Channel Mapping
	Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Qualcomm Incorporated
	2.4.1.5

	GPC150423
	pCR 45.820 NB-CIoT – Radio Protocol Structure and Channel Mapping (revised in GPC150548)
	Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Qualcomm Incorporated
	2.4.1.5

	GPC150424
	NB-CIoT – RACH Procedures
	Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Qualcomm Incorporated
	2.4.1.5

	GPC150425
	pCR 45.820 NB-CIoT – RACH Procedures (revised in GPC150555)
	Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Qualcomm Incorporated
	2.4.1.5

	GPC150426
	NB-CIoT – Data Transfer Procedure - Overview
	Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Qualcomm Incorporated
	2.4.1.5

	GPC150427
	pCR 45.820 NB-CIoT – Data Transfer Procedure - Overview (revised in GPC150556)
	Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Qualcomm Incorporated
	2.4.1.5

	GPC150428
	NB-CIoT – Data Transfer - Transmission and Retransmission Procedures
	Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Qualcomm Incorporated
	2.4.1.5

	GPC150429
	pCR 45.820 NB-CIoT – Data Transfer - Transmission and Retransmission Procedures (revised in GPC150557)
	Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Qualcomm Incorporated
	2.4.1.5

	GPC150430
	pCR 45.820 - NB-CIOT- PSCH performance (revised in GPC150495)
	Qualcomm Incorporated, Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	1.4.2.5

	GPC150431
	pCR : C-UNB Physical Design
	SIGFOX
	1.4.2.6

	GPC150432
	pCR : C-UNB Link Layer Aspects (revised in GPC150545)
	SIGFOX
	2.4.1.6

	GPC150433
	pCR : Concept Evaluation (revised in GPC150547)
	SIGFOX
	1.4.2.6, 2.4.1.6

	GPC150434
	EC-GSM, Coherent transmission and reception (updated in GPC150500)
	Ericsson LM
	1.4.2.1

	GPC150435
	EC-GSM, Alternative EC-SCH design
	Ericsson LM
	1.4.2.1

	GPC150436
	pCR 45.820 – Alternative EC-SCH design (revised in GPC150483)
	Ericsson LM
	1.4.2.1

	GPC150437
	EC-GSM, Network synchronization with alternative EC-SCH design (update of GPC150198)
	Ericsson LM
	1.4.2.1

	GPC150438
	pCR 45.820 – EC-GSM, Network synchronization with alternative EC-SCH design (revised in GPC150530)
	Ericsson LM
	1.4.2.1

	GPC150439
	EC-GSM, Timing Advance Performance
	Ericsson LM
	1.4.2.1

	GPC150440
	pCR 45.820 – EC-GSM Timing Advance Performance
	Ericsson LM
	1.4.2.1

	GPC150441
	EC-GSM, Link modelling methodology for EC-PDTCH capacity evaluations (update of GPC150192)
	Ericsson LM
	1.4.2.1

	GPC150442
	EC-GSM, Random access system capacity evaluation (updated in GP-150491)
	Ericsson LM
	1.4.2.1

	GPC150443
	pCR 45.820 - EC-GSM, Random access system capacity evaluation (revised in GPC150632)
	Ericsson LM
	1.4.2.1

	GPC150444
	EC-GSM, CCCH DL performance
	Ericsson LM
	1.4.2.1

	GPC150445
	EC-GSM, Simulation Results for Coexistence with GSM (updated in GPC150485)
	Ericsson LM
	1.4.2.1

	GPC150446
	pCR 45.820 - EC-GSM, Simulation Results for Coexistence with GSM (revised in TD GPC150568)
	Ericsson LM
	1.4.2.1

	GPC150447
	On multislot output power requirements for GPRS MS
	Ericsson LM, Intel, MediaTek Inc.
	1.4.2.1

	GPC150448
	pCR 45.820 - EC-GSM, Performance evaluation – Update of coverage improvement target (revised in TD GPC150561)
	Ericsson LM
	1.4.2.1

	GPC150449
	EC-GSM, Throughput, delay and resource analysis (update of GP-150419)
	Ericsson LM
	1.4.2.1

	GPC150450
	EC-GSM, Physical layer performance in mobility
	Ericsson LM
	1.4.2.1

	GPC150451
	pCR 45.820 – EC-GSM, Physical layer performance in mobility (revised in GPC150562)
	Ericsson LM
	1.4.2.1

	GPC150452
	pCR 45.820 – EC-GSM, Correction on new packet control channel format description
	Ericsson LM
	1.4.2.1

	GPC150453
	pCR 45.820 – EC-GSM, Clarifying the Calculation of T1
	Ericsson LM
	1.4.2.1

	GPC150454
	pCR 45.820 – EC-GSM, Correction of EC-RACH Mapping (revised in GPC150563)
	Ericsson LM
	1.4.2.1

	GPC150455
	pCR 45.820 – Clarification for MAR periodic traffic model
	Ericsson LM
	1.4.1, 2.4.2

	GPC150456
	New Work Item on Extended Coverage GSM (EC-GSM) for support of Cellular Internet of Things (revised in GPC150528)
	Ericsson LM, Intel, Gemalto N.V., MediaTek Inc., TeliaSonera AB, Sierra Wireless, S.A., Telit Communications S.p.A.
	1.4.2.1, 1.6, 2.4.1.1, 2.6

	GPC150457
	Conclusion on EC-GSM candidate technique for SI “Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things” (updated in GPC150496)
	Ericsson LM
	1.4.2.1, 2.4.1.1

	GPC150458
	pCR 45.820 - Conclusion on EC-GSM candidate technique for SI “Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things” (revised in GPC150497)
	Ericsson LM
	1.4.2.1, 2.4.1.1

	GPC150459
	EC-GSM, Enhanced AB based contention resolution
	Ericsson LM
	2.4.1.1

	GPC150460
	pCR 45.820 – EC-GSM, Enhanced AB based contention resolution (revised in GPC150584)
	Ericsson LM
	2.4.1.1

	GPC150461
	pCR 45.820 – EC-GSM, Battery Lifetime Estimation (revised in GPC150564)
	Ericsson LM
	1.4.2.1, 2.4.1.1

	GPC150462
	pCR 45.820 – EC-GSM, Exception Report Latency performance evaluation (revised in GPC150565)
	Ericsson LM
	1.4.2.1, 2.4.1.1

	GPC150463
	New Work Item on Extended DRX (eDRX) for GSM (revised in GPC150484)
	Ericsson LM, Sierra Wireless, S.A., Telit Communications S.p.A., MediaTek Inc., Gemalto N.V.
	1.5, 1.6, 2.5.2, 2.6

	GPC150464
	Conclusion of the uPoD Study Item
	Ericsson LM
	1.5, 2.5.3

	GPC150465
	Architecture evaluation criteria
	VODAFONE Group Plc
	2.4.3

	GPC150466
	Resolution of open issues in Network Architecture section 8 (updated in GPC150537)
	VODAFONE Group Plc
	2.4.2

	GPC150467
	Resolution of open issues in Annex F “Link Layer design” of TR 45.820 (updated in GPC150538)
	VODAFONE Group Plc
	2.4.2

	GPC150468
	Migration from CIoT “launch” Core Network to “lightweight core network”(updated in GPC150539)
	VODAFONE Group Plc
	2.4.2

	GPC150469
	pCR 45.820 - Resolution of open issues in objectives
	VODAFONE Group Plc
	1.4.1, 2.4.2

	GPC150470
	pCR 45.820 - Resolution of open issues in evaluation
	VODAFONE Group Plc
	1.4.1, 2.4.2

	GPC150471
	pCR 45.820 - Resolution of open issues in simulation assumptions on building penetration loss
	VODAFONE Group Plc
	1.4.1

	GPC150472
	pCR 45.820 – Conclusion framework (revised in GPC150526)
	Ericsson LM
	1.4.5, 1.6, 2.4.4, 2.6

	GPC150473
	pCR 45.820 Evaluation Methodology for Software Update and Reconfiguration
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	1.4.1, 2.4.2

	GPC150474
	UL System Level Simulation Results of GERAN CIoT Solutions: EC-GSM (updated in GPC150566)
	Intel
	1.4.2.1

	GPC150475
	DL System Level Simulation Results of GERAN CIoT Solutions: EC-GSM (updated in GPC150567)
	Intel
	1.4.2.1

	GPC150476
	GERAN CIoT Link-to-System Mapping Methodology
	Intel
	1.4.2.1

	GPC150477
	Ready State DRX for Cellular IoT     
	Intel
	2.4.1.1

	GPC150478
	pCR TR 45.820 – EC-GSM, Ready State DRX for Cellular IoT
	Intel
	2.4.1.1

	GPC150479
	Paging Cancellation in case of Unsynchronized Cells in a Routing Area with eDRX
	Intel
	2.4.1.1

	GPC150480
	EC-GSM Device Complexity Analysis
	Intel
	1.4.2.1, 2.4.1.1

	GPC150481
	NB-CIoT- Cell selection and reselection overview
	Qualcomm Incorporated, Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	1.4.2.5, 2.4.1.5

	GPC150482
	pCR to 45.820 - NB-CIOT- Cell selection and reselection overview (revised in GPC150558)
	Qualcomm Incorporated, Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	1.4.2.5, 2.4.1.5

	GPC150483
	pCR 45.820 – Alternative EC-SCH design (revision of GPC150436)
	Ericsson LM
	1.4.2.1

	GPC150484
	New Work Item on Extended DRX (eDRX) for GSM (revised in GPC150542)
	Ericsson LM, Sierra Wireless, S.A., Telit Communications S.p.A., MediaTek Inc., Gemalto N.V.
	1.5, 1.6, 2.5.2, 2.6

	GPC150485
	EC-GSM, Simulation Results for Coexistence with GSM (update of GPC150445)
	Ericsson LM
	1.4.2.1

	GPC150486
	NB-CIoT- Latency evaluation (update of GPC150401, updated in GPC150609)
	Qualcomm Incorporated, Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	1.4.2.5, 2.4.1.5

	GPC150487
	pCR to 45.820 – NB-CIOT- Latency evaluation (revision of GPC150402, revised in GPC150610)
	Qualcomm Incorporated, Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	1.4.2.5, 2.4.1.5

	GPC150488
	NB-CIOT – Downlink coverage evaluation (update of GPC150409)
	Qualcomm Incorporated
	1.4.2.5

	GPC150489
	pCR to 45.820 – NB-CIOT- Downlink coverage evaluation (revision of GPC150410, revised in GPC150606)
	Qualcomm Incorporated
	1.4.2.5

	GPC150490
	NB-CIoT – Downlink interference and L2S mapping (update of GPC150416)
	Qualcomm Incorporated
	1.4.2.5

	GPC150491
	EC-GSM, Random access system capacity evaluation (update of GP-150442)
	Ericsson LM
	1.4.2.1

	GPC150492
	NB-CIoT - Scheduling Mechanism (update of GPC150382)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Neul Limited, Qualcomm Incorporated
	2.4.1.5

	GPC150493
	pCR 45.820 NB-CIoT - Scheduling Mechanism (revision of GPC150383, revised in GPC150550)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Neul Limited, Qualcomm Incorporated
	2.4.1.5

	GPC150494
	NB-CIOT – PSCH design and performance (update of GPC150411)
	Qualcomm Incorporated, Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	1.4.2.5

	GPC150495
	pCR 45.820 - NB-CIOT- PSCH performance (revision of GPC150430)
	Qualcomm Incorporated, Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	1.4.2.5

	GPC150496
	Conclusion on EC-GSM candidate technique for SI “Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things” (update of GPC150457, updated in GPC150569)
	Ericsson LM
	1.4.2.1, 1.6, 2.4.1.1, 2.6

	GPC150497
	pCR 45.820 - Conclusion on EC-GSM candidate technique for SI “Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things” (revision of GPC150458, revised in GPC150570)
	Ericsson LM
	1.4.2.1, 1.6, 2.4.1.1, 2.6

	GPC150498
	NB-CIoT – Energy Consumption Evaluation (update of GPC150395)
	Neul Limited, u-blox AG, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Qualcomm Incorporated
	1.4.2.5, 2.4.1.5

	GPC150499
	pCR 45.820 NB-CIoT – Energy Consumption Evaluation (revision of GPC150396, revised in GPC150608)
	Neul Limited, u-blox AG, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Qualcomm Incorporated
	1.4.2.5, 2.4.1.5

	GPC150500
	EC-GSM, Coherent transmission and reception (update of GPC150434)
	Ericsson LM, Intel, MediaTek Inc.
	1.4.2.1

	GPC150501
	pCR 45.820 – N-GSM, Coexistence with legacy GPRS users (revised in GPC150621)
	Nokia Networks
	1.4.2.2

	GPC150502
	pCR 45.820 – N-GSM, Spectral Properties
	Nokia Networks
	1.4.2.2

	GPC150503
	N-GSM: Design and Performance for N-SCH
	Nokia Networks
	1.4.2.2

	GPC150504
	pCR 45.820 – N-GSM, Network Synchronization (revised in GPC150620)
	Nokia Networks
	1.4.2.2

	GPC150505
	N-GSM: Design and Performance for N-RACH
	Nokia Networks
	1.4.2.2

	GPC150506
	pCR 45.820 – N-GSM, Random Access
	Nokia Networks
	1.4.2.2

	GPC150507
	N-GSM: Design and Performance for N-BCCH
	Nokia Networks
	1.4.2.2, 2.4.1.2

	GPC150508
	N-GSM: Design and Performance for N-AGCH
	Nokia Networks
	1.4.2.2, 2.4.1.2

	GPC150509
	N-GSM: Design and Performance for N-PCH
	Nokia Networks
	1.4.2.2, 2.4.1.2

	GPC150510
	N-GSM: Impact to legacy GSM/EDGE Base Stations
	Nokia Networks
	1.4.2.2

	GPC150511
	EC-GSM frequency tracking and phase requirement challenges (updated in GPC150520)
	Qualcomm Incorporated, Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, u-blox AG
	1.4.2.1

	GPC150512
	Discussions of Grant-Free Multiple Access in CIoT (update of GPC150321, updated in GPC150521)
	Samsung Electronics Co., Ltd
	1.4.2.3, 1.4.2.5, 2.4.1.3, 2.4.1.5

	GPC150513
	pCR 45.820 NB M2M – Grant-Free Multiple Access for Uplink Transmission (revision of GPC150322, revised in GPC150522)
	Samsung Electronics Co., Ltd
	1.4.2.3, 2.4.1.3

	GPC150514
	pCR 45.820 NB-CIoT – Grant-Free Multiple Access for Uplink Transmission (revision of GPC150323, revised in GPC150523)
	Samsung Electronics Co., Ltd
	1.4.2.5, 2.4.1.5

	GPC150515
	Additional information on GSM chip complexity
	u-blox AG
	1.4.2.3, 1.4.2.5, 2.4.1.5

	GPC150516
	NB M2M - Summary of Coverage Performance (update of GP-150472)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co., Ltd
	1.4.2.3

	GPC150517
	pCR 45.820 NB M2M - Coverage Performance for Non-stationary Scenario
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co., Ltd
	1.4.2.3

	GPC150518
	NB-CIoT – Uplink Coverage Evaluation (update of GPC150393)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Neul Limited
	1.4.2.5

	GPC150519
	pCR 45.820 NB-CIoT – Uplink Coverage Evaluation (revision of GPC150394)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Neul Limited
	1.4.2.5

	GPC150520
	EC-GSM frequency tracking and phase requirement challenges (update of GPC150511)
	Qualcomm Incorporated, Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, u-blox AG
	1.4.2.1

	GPC150521
	Discussions of Grant-Free Multiple Access in CIoT (update of GPC150512)
	Samsung Electronics Co., Ltd.
	1.4.2.3, 1.4.2.5, 2.4.1.3, 2.4.1.5

	GPC150522
	pCR 45.820 NB M2M – Grant-Free Multiple Access for Uplink Transmission (revision of GPC150513, revised in GPC150618)
	Samsung Electronics Co., Ltd.
	1.4.2.3, 2.4.1.3

	GPC150523
	pCR 45.820 NB-CIoT – Grant-Free Multiple Access for Uplink Transmission (revision of GPC150514, revised in GPC150619)
	Samsung Electronics Co., Ltd.
	1.4.2.5, 2.4.1.5

	GPC150524
	pCR 45.820 CIoT - Coexistence with GSM (revision of GPC150370)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	1.4.1

	GPC150525
	EC-GSM, Performance evaluation without coherent accumulation
	Ericsson LM
	1.4.2.1

	GPC150526
	pCR 45.820 – Conclusion framework (revision of GPC150472, revised in GPC150628)
	Ericsson LM
	1.4.5, 1.6, 2.4.4, 2.6

	GPC150527
	Discussions on RACH design for CIoT (update of GPC150347)
	LG Electronics Inc.
	1.4.2.5, 2.4.1.5

	GPC150528
	New Work Item on Extended Coverage GSM (EC-GSM) for support of Cellular Internet of Things (revision of GPC150456, revised in GPC150598)
	Ericsson LM, Intel, Gemalto N.V., MediaTek Inc., TeliaSonera AB, Sierra Wireless, S.A., Telit Communications S.p.A., ORANGE
	1.4.2.1, 1.6, 2.4.1.1, 2.6

	GPC150529
	pCR 45.820, Change of clause for EC-GSM GSM/EDGE BTS impact evaluation
	Ericsson LM
	1.4.2.1

	GPC150530
	pCR 45.820 – EC-GSM, Network synchronization with alternative EC-SCH design (revision of GPC150438)
	Ericsson LM
	1.4.2.1

	GPC150531
	DRAFT LS on access control for CIoT (To: SA1, Cc: RAN2, SA2, CT1) WITHDRAWN MISSING
	G2
	5

	GPC150532
	pCR 45.820 NB M2M – Considerations for load balancing among coverage classes (revision of GPC150331)
	Samsung Electronics Co., Ltd
	2.4.1.3

	GPC150533
	pCR 45.820 NB M2M – Further considerations of mobility support (revision of GPC150335)
	Samsung Electronics Co., Ltd
	2.4.1.3

	GPC150534
	pCR 45.820 NB M2M – Considerations on downlink control channel based coverage class update (revision of GPC150339)
	Samsung Electronics Co., Ltd
	2.4.1.3

	GPC150535
	pCR 45.820 NB-OFDMA – Considerations for load balancing among coverage classes (revision of GPC150332)
	Samsung Electronics Co., Ltd
	2.4.1.4

	GPC150536
	pCR 45.820 NB-OFDMA – Further considerations of mobility support (revision of GPC150336)
	Samsung Electronics Co., Ltd
	2.4.1.4

	GPC150537
	Resolution of open issues in Network Architecture section 8 (update of GPC150466)
	VODAFONE Group Plc
	2.4.2

	GPC150538
	Resolution of open issues in Annex F “Link Layer design” of TR 45.820 (update of GPC150467, updated in GPC150583)
	VODAFONE Group Plc
	2.4.2

	GPC150539
	Migration from CIoT “launch” Core Network to “lightweight core network” (update of GPC150468, updated in GPC150590)
	Vodafone Group plc
	2.4.2

	GPC150540
	pCR for Event-triggered Neighbour Cell Measurement (revision of GPC150384)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	1.5, 2.5.2

	GPC150541
	pCR 45.869 - Resolution of the Remaining FFS in the uPoD Study Item (revised in GPC150587)
	Ericsson LM
	1.5, 2.5.3

	GPC150542
	New Work Item on Extended DRX (eDRX) for GSM (revision of GPC150484, revised in GPC150624)
	Ericsson LM, Sierra Wireless, S.A., Telit Communications S.p.A., MediaTek Inc., Gemalto N.V.
	1.5, 1.6, 2.5.2, 2.6

	GPC150543
	Cooperative Ultra Narrow Band for Cellular IoT - General description (update of GPC150364, updated in GPC150588)
	SIGFOX
	1.4.2.6, 2.4.1.6

	GPC150544
	C-UNB Link Layer Aspects (update of GPC150311)
	SIGFOX
	1.4.2.6, 2.4.1.6

	GPC150545
	pCR : C-UNB Link Layer Aspects (revision of GPC150432, revised in GPC150589)
	SIGFOX
	2.4.1.6

	GPC150546
	C-UNB Latency Evaluation (update of GPC150314)
	SIGFOX
	1.4.2.6, 2.4.1.6

	GPC150547
	pCR : Concept Evaluation (revision of GPC150433)
	SIGFOX
	1.4.2.6, 2.4.1.6

	GPC150548
	pCR 45.820 NB-CIoT – Radio Protocol Structure and Channel Mapping (revision of GPC150423)
	Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Qualcomm Incorporated
	2.4.1.5

	GPC150549
	pCR 45.820 NB-CIoT – Link Layer Overview (revision of GPC150419)
	Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Qualcomm Incorporated
	2.4.1.5

	GPC150550
	pCR 45.820 NB-CIoT - Scheduling Mechanism (revision of GPC150493)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Neul Limited, Qualcomm Incorporated
	2.4.1.5

	GPC150551
	pCR 45.820 NB-CIoT - Coverage Class of MAC Layer (revision of GPC150381)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Neul Limited, Qualcomm Incorporated
	2.4.1.5

	GPC150552
	pCR to 45.820 – NB-CIOT- MAC control message design (revision of GPC150400)
	Qualcomm Incorporated, Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	2.4.1.5

	GPC150553
	pCR to 45.820 – NB-CIOT – System information design (revision of GPC150404)
	Qualcomm Incorporated, Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	2.4.1.5

	GPC150554
	pCR to 45.820 – NB-CIOT – Paging mechanism (revision of GPC150406, revised in GPC150586)
	Qualcomm Incorporated, Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	2.4.1.5

	GPC150555
	pCR 45.820 NB-CIoT – RACH Procedures (revision of GPC150425)
	Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Qualcomm Incorporated
	2.4.1.5

	GPC150556
	pCR 45.820 NB-CIoT – Data Transfer Procedure - Overview (revision of GPC150427)
	Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Qualcomm Incorporated
	2.4.1.5

	GPC150557
	pCR 45.820 NB-CIoT – Data Transfer - Transmission and Retransmission Procedures (revision of GPC150429)
	Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Qualcomm Incorporated
	2.4.1.5

	GPC150558
	pCR to 45.820 - NB-CIOT- Cell selection and reselection overview (revision of GPC150482)
	Qualcomm Incorporated, Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	1.4.2.5, 2.4.1.5

	GPC150559
	pCR 45.820 NB-CIoT – Considerations for load balancing among coverage classes (revision of GPC150333, revised in GPC150593)
	Samsung Electronics Co., Ltd
	2.4.1.5

	GPC150560
	pCR 45.820 NB-CIoT – Further considerations of mobility support (revision of GPC150337)
	Samsung Electronics Co., Ltd
	2.4.1.5

	GPC150561
	pCR 45.820 - EC-GSM, Performance evaluation – Update of coverage improvement target (revision of GPC150448)
	Ericsson LM
	1.4.2.1

	GPC150562
	pCR 45.820 – EC-GSM, Physical layer performance in mobility (revision of GPC150451)
	Ericsson LM
	1.4.2.1

	GPC150563
	pCR 45.820 – EC-GSM, Correction of EC-RACH Mapping (revision of GPC150454)
	Ericsson LM
	1.4.2.1

	GPC150564
	pCR 45.820 – EC-GSM, Battery Lifetime Estimation (revision of GPC150461, revised in GPC150585)
	Ericsson LM
	1.4.2.1, 2.4.1.1

	GPC150565
	pCR 45.820 – EC-GSM, Exception Report Latency performance evaluation (revision of GPC150462)
	Ericsson LM
	1.4.2.1, 2.4.1.1

	GPC150566
	UL System Level Simulation Results of GERAN CIoT Solutions: EC-GSM (update of GPC150474)
	Intel
	1.4.2.1

	GPC150567
	DL System Level Simulation Results of GERAN CIoT Solutions: EC-GSM (update of GPC150475)
	Intel
	1.4.2.1

	GPC150568
	pCR 45.820 - EC-GSM, Simulation Results for Coexistence with GSM (revision of GPC150446)
	Ericsson LM
	1.4.2.1

	GPC150569
	Conclusion on EC-GSM candidate technique for SI “Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things” (update of GPC150496)
	Ericsson LM
	1.4.2.1, 2.4.1.1

	GPC150570
	pCR 45.820 - Conclusion on EC-GSM candidate technique for SI “Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things” (revision of GPC150497)
	Ericsson LM
	1.4.2.1, 2.4.1.1

	GPC150571
	pCR to 45.820 – NB-CIOT – Downlink physical layer design (revision of GPC150408, revised in GPC150605)
	Qualcomm Incorporated, Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	1.4.2.5, 2.4.1.5

	GPC150572
	pCR 45.820 NB-CIoT – Uplink Physical Layer Design (revision of GPC150392)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Neul Limited, Qualcomm Incorporated
	1.4.2.5, 2.4.1.5

	GPC150573
	pCR to TR45.820, Channel coding for CIoT (revision of GPC150350)
	LG Electronics Inc.
	1.4.2.5

	GPC150574
	pCR 45.820 NB-CIoT – Uplink Forward Error Correction (revision of GPC150320)
	Samsung Electronics Co., Ltd
	1.4.2.5

	GPC150575
	pCR 45.820 NB-CIoT - Uplink Simulation Results for Coexistence with Legacy Systems (revision of GPC150377, revised in GPC150597)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	1.4.2.5

	GPC150576
	pCR 45.820 NB-CIoT – MS Complexity Evaluation (revision of GPC150398)
	Neul Limited, u-blox AG, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Qualcomm Incorporated
	1.4.2.5, 2.4.1.5

	GPC150577
	pCR 45.820 NB-CIoT – Introduction (revision of GPC150390)
	Neul Limited, u-blox AG, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Qualcomm Incorporated
	1.4.2.5, 2.4.1.5

	GPC150578
	pCR to 45.820 – NB-CIOT- PSCH design (revision of GPC150412)
	Qualcomm Incorporated, Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	1.4.2.5

	GPC150579
	pCR to TR45.820, PBCH design (revision of GPC150344) WITHDRAWN MISSING
	LG Electronics Inc.
	1.4.2.5

	GPC150580
	pCR to TR45.820, PDCCH structure of CIoT (revision of GPC150346) WITHDRAWN MISSING
	LG Electronics Inc.
	1.4.2.5

	GPC150581
	pCR to TR45.820, RACH design for CIoT (revision of GPC150348) WITHDRAWN MISSING
	LG Electronics Inc.
	2.4.1.5

	GPC150582
	pCR to 45.820 – NB-CIOT – Downlink physical layer design (revision of GPC150605)
	Qualcomm Incorporated, Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	1.4.2.5, 2.4.1.5

	GPC150583
	Resolution of open issues in Annex F "Link Layer design" of TR 45.820 (update of GPC150538)
	VODAFONE Group Plc
	2.4.2

	GPC150584
	pCR 45.820 – EC-GSM, Enhanced AB based contention resolution (revision of GPC150460)
	Ericsson LM
	1.4.2.1, 2.4.1.1

	GPC150585
	pCR 45.820 - EC-GSM, Battery Lifetime Estimation (revision of GPC150564, revised in GPC150596)
	Ericsson LM
	1.4.2.1, 2.4.1.1

	GPC150586
	pCR to 45.820 - NB-CIOT - Paging mechanism (revision of GPC150554)
	Qualcomm Incorporated, Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	2.4.1.5

	GPC150587
	pCR 45.869 - Resolution of the Remaining FFS in the uPoD Study Item (revision of GPC150541)
	Ericsson LM
	1.5, 1.6, 2.5.3, 2.6

	GPC150588
	Cooperative Ultra Narrow Band for Cellular IoT - General description (update of GPC150543)
	SIGFOX
	1.4.2.6, 2.4.1.6

	GPC150589
	pCR : C-UNB Link Layer Aspects (revision of GPC150545)
	SIGFOX
	2.4.1.6

	GPC150590
	Migration from CIoT "launch" Core Network to "lightweight core network" (update of GPC150539)
	Vodafone Group plc
	2.4.2

	GPC150591
	pCR 45.820 NB M2M - Random Access Reject  (revision of GPC150329)
	Samsung Electronics Co., Ltd
	2.4.1.3

	GPC150592
	pCR C-UNB General Description (revision of GPC150607)
	SIGFOX
	1.4.2.6, 2.4.1.6

	GPC150593
	pCR 45.820 NB-CIoT - Considerations for load balancing among coverage classes (revision of GPC150559)
	Samsung Electronics Co., Ltd
	2.4.1.5

	GPC150594
	NB M2M - Proposed Conclusion for the Cellular IoT SI (update of GPC150374) WITHDRAWN MISSING
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	1.4.2.3, 2.4.1.3

	GPC150595
	Operator requirements on network sharing, cell barring and access control for "clean slate CIoT" systems
	Deutsche Telekom AG
	2.4.2

	GPC150596
	pCR 45.820 - EC-GSM, Battery Lifetime Estimation (revision of GPC150585)
	Ericsson LM
	1.4.2.1, 2.4.1.1

	GPC150597
	pCR 45.820 NB-CIoT - Uplink Simulation Results for Coexistence with Legacy Systems (revision of GPC150575)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	1.4.2.5

	GPC150598
	New Work Item on Extended Coverage GSM (EC-GSM) for support of Cellular Internet of Things (revision of GPC150528)
	Ericsson LM, Intel, Gemalto N.V., MediaTek Inc., TeliaSonera AB, Sierra Wireless, S.A., Telit Communications S.p.A., ORANGE
	1.6, 2.6

	GPC150599
	Proposed Workplan for Cellular IoT (FS_IoT_LC) (revision of GPC150342)
	VODAFONE Group Plc (Rapporteur)
	1.6, 2.6

	GPC150600
	Adhoc#3 G2 meeting report
	MCC
	

	GPC150601
	C-UNB : UL Physical Layer Design (update of GPC150310)
	SIGFOX
	1.4.2.6

	GPC150602
	C-UNB : Radio Resource Management (update of GPC150146)
	SIGFOX
	1.4.2.6, 2.4.1.6

	GPC150603
	EC-GSM, Device complexity analysis (updated in GPC150630)
	Intel, MediaTek Inc., Sierra Wireless S.A., Ericsson LM
	1.4.2.1, 2.4.1.1

	GPC150604
	pCR 45.820 – EC-GSM, Device complexity analysis (revised in GPC150631)
	Intel, MediaTek Inc., Sierra Wireless S.A., Ericsson LM
	1.4.2.1, 2.4.1.1

	GPC150605
	pCR to 45.820 – NB-CIOT – Downlink physical layer design (revision of GPC150571, revised in GPC150582)
	Qualcomm Incorporated, Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	1.4.2.5, 2.4.1.5

	GPC150606
	pCR to 45.820 – NB-CIOT- Downlink coverage evaluation (revision of GPC150489)
	Qualcomm Incorporated
	1.4.2.5

	GPC150607
	pCR C-UNB General Description (revision of GPC150315, revised in GPC150592)
	SIGFOX
	1.4.2.6, 2.4.1.6

	GPC150608
	pCR 45.820 NB-CIoT – Energy Consumption Evaluation (revision of GPC150499)
	Neul Limited, u-blox AG, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Qualcomm Incorporated
	1.4.2.5, 2.4.1.5

	GPC150609
	NB-CIoT- Latency evaluation (update of GPC150486)
	Qualcomm Incorporated, Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	1.4.2.5, 2.4.1.5

	GPC150610
	pCR to 45.820 – NB-CIOT- Latency evaluation (revision of GPC150487)
	Qualcomm Incorporated, Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	1.4.2.5, 2.4.1.5

	GPC150611
	pCR 45.820 NB M2M - MS Complexity analysis (revision of GPC150388)
	Neul Limited, u-blox AG, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	1.4.2.3, 2.4.1.5

	GPC150612
	NB M2M - Impacts to Legacy Base Stations (update of GPC150368)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	1.4.2.3

	GPC150613
	pCR 45.820 NB M2M - Impacts to Legacy Base Stations (revision of GPC150369)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	1.4.2.3

	GPC150614
	pCR 45.820 NB M2M - Clarifications on Measurements in System Level Simulations (revision of GPC150365)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	1.4.2.3

	GPC150615
	pCR 45.820 NB M2M - Simulation Results for Coexistence with GSM (revision of GPC150371, revised in GPC150633)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	1.4.2.3

	GPC150616
	pCR 45.820 NB M2M - Simulation Results for Coexistence with UTRA (revision of GPC150372, revised in GPC150634)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	1.4.2.3

	GPC150617
	pCR 45.820 NB M2M - Simulation Results for Coexistence with E-UTRA (revision of GPC150373, revised in GPC150635)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	1.4.2.3

	GPC150618
	pCR 45.820 NB M2M – Grant-Free Multiple Access for Uplink Transmission (revision of GPC150522)
	Samsung Electronics Co., Ltd.
	1.4.2.3, 2.4.1.3

	GPC150619
	pCR 45.820 NB-CIoT – Grant-Free Multiple Access for Uplink Transmission (revision of GPC150523)
	Samsung Electronics Co., Ltd.
	1.4.2.5, 2.4.1.5

	GPC150620
	pCR 45.820 – N-GSM, Network Synchronization (revision of GPC150504)
	Nokia Networks
	1.4.2.2

	GPC150621
	pCR 45.820 –N-GSM, Performance Impact to / from legacy GPRS users (revision of GPC150501)
	Nokia Networks
	1.4.2.2

	GPC150622
	EC-GSM, EC-PDTCH system capacity evaluation (update of GP-150436)
	Ericsson LM
	1.4.2.1

	GPC150623
	pCR 45.820 – EC-GSM, EC-PDTCH system capacity evaluation (revised in GPC150629)
	Ericsson LM
	1.4.2.1

	GPC150624
	New Work Item on Extended DRX (eDRX) for GSM (revision of GPC150542)
	Ericsson LM, Sierra Wireless, S.A., Telit Communications S.p.A., MediaTek Inc., Gemalto N.V.
	1.5, 1.6, 2.5.2, 2.6

	GPC150625
	pCR 45.820 - Alternative capacity metric for GSM evolution candidates
	Ericsson LM
	1.4.1

	GPC150626
	NB M2M - Simulation Results for Coexistence with E-UTRA Using Alternative ACLR and ACS Assumptions
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co., Ltd
	1.4.2.3

	GPC150627
	pCR 45.820 NB M2M - Proposed Conclusion for the Cellular IoT SI WITHDRAWN MISSING
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co., Ltd
	1.4.2.3, 1.6, 2.4.1.3, 2.6

	GPC150628
	pCR 45.820 – Conclusion framework (revision of GPC150526)
	Ericsson LM
	1.4.5, 2.4.4

	GPC150629
	pCR 45.820 – EC-GSM, EC-PDTCH system capacity evaluation (revision of GPC150623)
	Ericsson LM
	1.4.2.1

	GPC150630
	EC-GSM, Device complexity analysis (update of GPC150603)
	Intel, MediaTek Inc., Sierra Wireless S.A., Ericsson LM
	1.4.2.1, 2.4.1.1

	GPC150631
	pCR 45.820 – EC-GSM, Device complexity analysis (revision of GPC150604)
	Intel, MediaTek Inc., Sierra Wireless S.A., Ericsson LM
	1.4.2.1, 2.4.1.1

	GPC150632
	pCR 45.820 - EC-GSM, Random access system capacity evaluation (revision of GPC150443)
	Ericsson LM
	1.4.2.1

	GPC150633
	pCR 45.820 NB M2M - Simulation Results for Coexistence with GSM (revision of GPC150615)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	1.4.2.3

	GPC150634
	pCR 45.820 NB M2M - Simulation Results for Coexistence with UTRA (revision of GPC150616)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	1.4.2.3

	GPC150635
	pCR 45.820 NB M2M - Simulation Results for Coexistence with E-UTRA (revision of GPC150617)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	1.4.2.3

	GPC150636
	Draft Report of Ad-hoc GERAN1 meeting CIoT#3, version 0.0.1
	GERAN WG1 Secretary
	


ANNEX C:
List of participants
GERAN1 Ad-hoc CIoT#3

	 
	Name
	Representing
	Status-Partner
	Ctry
	Ph
	Mob Ph
	Email
	Attended

	Mr.
	Aboualmal, Abdulhadi
	ETISALAT
	3GPPMEMBER (ETSI)
	AE
	+97165043564
	+971501818540
	aalmal@etisalat.ae
	No

	Mr.
	Almquist, Gustav
	Ericsson LM
	3GPPMEMBER (ETSI)
	SE
	+46107146595
	
	gustav.almquist@ericsson.com
	No

	Mr.
	Bergqvist, Jens
	Ericsson Japan K.K.
	3GPPMEMBER (ARIB)
	SE
	+46 10 7114456
	
	jens.bergqvist@ericsson.com
	No

	Mr.
	Cheng, Matthew
	BROADCOM CORPORATION
	3GPPMEMBER (ETSI)
	US
	+1-858-521-6111
	+14085050189
	matthewc@broadcom.com
	Yes

	Dr.
	Dhanda, Mungal Singh
	Qualcomm Korea
	3GPPMEMBER (TTA)
	GB
	+44 (0)1252363253
	 
	mdhanda@qualcomm.com
	Yes

	Mr.
	Diachina, John
	Ericsson Inc.
	3GPPMEMBER (ATIS)
	US
	+1-919-472-7156
	 
	john.diachina@ericsson.com
	Yes

	Mr.
	Drude, Stefan
	NXP Semiconductors Netherlands
	3GPPMEMBER (ETSI)
	NL
	+31402728117
	
	stefan.drude@nxp.com
	Yes

	Mr.
	Eriksson Löwenmark, Stefan
	Ericsson LM
	3GPPMEMBER (ETSI)
	SE
	+46 8 585 318 38
	+46 70 267 18 04
	stefan.g.eriksson@ericsson.com
	Yes

	Dr.
	Florén, Fredrik
	TeliaSonera AB
	3GPPMEMBER (ETSI)
	DK
	+45 28270837
	+45 28270837
	fredrik.floren@teliasonera.com
	Yes

	Dr.
	Fu, Yanzeng
	Intel Corporation (UK) Ltd
	3GPPMEMBER (ETSI)
	CN
	+862988769715
	
	yanzeng.fu@intel.com
	Yes

	Dr.
	Haine, John
	u-blox AG
	3GPPMEMBER (ETSI)
	GB
	+44 1763 262477
	44 7841 322831
	john.haine@u-blox.com
	Yes

	Mr.
	Hofmann, Juergen
	Nokia Networks
	3GPPMEMBER (ETSI)
	DE
	+49 89 5159-38196
	+49 170 7869957
	juergen.hofmann@nokia.com
	Yes

	Mr.
	Johansson, Johan
	MediaTek Inc.
	3GPPMEMBER (ETSI)
	TW
	+46737353663
	
	johan.johansson@mediatek.com
	Yes

	Dr.
	Johansson, Nicklas
	Ericsson France S.A.S
	3GPPMEMBER (ETSI)
	SE
	+46107157145
	
	nicklas.johansson@ericsson.com
	Yes

	Mr.
	Kaikkonen, Jorma
	Nokia Networks Japan
	3GPPMEMBER (ARIB)
	FI
	
	+358 21800 8000
	jorma.kaikkonen@nokia.com
	Yes

	Mr.
	Kalveram, Hans
	Friedrich-Alex-Universität
	3GPPMEMBER (ETSI)
	DE
	+49 172 8347631
	+49 172 8347631
	hans.kalveram@com-research.de
	Yes

	Dr.
	Kathiravetpillai, Sivanesan
	Intel
	3GPPMEMBER (ATIS)
	US
	+15037126850
	
	kathiravetpillai.sivanesan@intel.com
	Yes

	Mr.
	Kecicioglu, Balkan
	Intel Deutschland GmbH
	3GPPMEMBER (ETSI)
	US
	+1 971 4009519
	
	balkan.kecicioglu@intel.com
	Yes

	Mr. 
	Kim, Bonghoe
	LG Electronics Inc.
	3GPPMEMBER (TTA)
	KR
	+82-10-752-40229
	
	Bonghoe.kim@lge.com
	Yes

	Mr.
	Klatt, Axel
	Deutsche Telekom AG
	3GPPMEMBER (ETSI)
	DE
	+4922818118015
	+491715229937
	axel.klatt@telekom.de
	Yes

	Mr.
	Lascoux, Rémi
	Sierra Wireless, S.A.
	3GPPMEMBER (ETSI)
	FR
	+33 1 46 29 41 24
	+33 6 18 64 00 92
	rlascoux@sierrawireless.com
	Yes

	Mr.
	Lee, Juho
	Samsung Electronics Co., Ltd
	3GPPMEMBER (TTA)
	KR
	+82-31-279-5120
	+82-10-9530-5115
	juho95.lee@samsung.com
	Yes

	Mr.
	Liberg, Olof
	Ericsson LM
	3GPPMEMBER (ETSI)
	SE
	+46 107141263
	
	olof.liberg@ericsson.com
	Yes

	Ms.
	Liu, Lei
	Huawei Tech.(UK) Co., Ltd
	3GPPMEMBER (ETSI)
	CN
	+8602138902990
	
	emmy.liulei@huawei.com
	Yes

	Dr. 
	Liu, Zheng
	Huawei Technologies France
	3GPPMEMBER (ETSI)
	CN
	+867138902976
	
	liuzheng5@huawei.com
	Yes

	Miss
	Lu, Sylvia
	u-blox AG
	3GPPMEMBER (ETSI)
	GB
	+44 1763 269 740
	+44 7738 943 379
	sylvia.lu@u-blox.com
	Yes

	Mr.
	Luo, Chao
	Huawei Technologies Sweden AB
	3GPPMEMBER (ETSI)
	CN
	+86 21 3890 2992
	
	chluo@huawei.com
	Yes

	Dr.
	Palenius, Torgny
	Ericsson LM
	3GPPMEMBER (ETSI)
	SE
	+46107151420
	
	torgny.palenius@ericsson.com
	Yes

	Mr.
	Ponsard, Benoit
	SIGFOX
	3GPPMEMBER (ETSI)
	FR
	+33 6 84 74 70 71
	+33 6 84 74 70 71
	benoit.ponsard@sigfox.com
	Yes

	Mr.
	Pudney, Chris
	VODAFONE Group Plc
	3GPPMEMBER (ETSI)
	GB
	
	+44 7748 111 999
	chris.pudney@vodafone.com
	Yes

	Mr. 
	Robert, Michel
	Alcatel-Lucent
	3GPPMEMBER (ATIS)
	FR
	+33 1 30 77 52 08
	
	michel.robert@alcatel-lucent.com
	Yes

	Mr.
	Schwoerer, Jean
	ORANGE
	3GPPMEMBER (ETSI)
	FR
	+33 4 76 76 44 83
	+33 6 30 78 39 77
	jean.schwoerer@orange.com
	Yes

	Mr.
	Skold, Johan
	Ericsson LM
	3GPPMEMBER (ETSI)
	SE
	+46 10 717 23 92
	
	Johan.skold@ericsson.com
	Yes

	Mr.
	Sorbara, Davide
	TELECOM ITALIA S.p.A.
	3GPPMEMBER (ETSI)
	IT
	+ 39 011 228 5446
	+ 39 335 766 9680
	davide.sorbara@telecomitalia.it
	Yes

	Mr.
	Subramani, Siva
	Vodafone Ireland Plc
	3GPPMEMBER (ETSI)
	GB
	+447726618088
	
	siva.subramani@vodafone.com
	Yes

	Mr.
	Sui, Yutao
	Ericsson-LG Co., LTD
	3GPPMEMBER (TTA)
	SE
	+46107138934
	
	yutao.sui@ericsson.com
	Yes

	Mr.
	Sundberg, Mårten
	Ericsson GmbH, Eurolab
	3GPPMEMBER (ETSI)
	SE
	+46107147742
	 
	marten.sundberg@ericsson.com
	Yes

	Mr.
	Taponen, Miikka
	Nokia Solution&Networks Korea
	3GPPMEMBER (TTA)
	FI
	+358 503642644
	
	miikka.taponen@nokia.com
	No

	Mr.
	Tie, Xiaolei
	HiSilicon Technologies Co. Ltd
	3GPPMEMBER (CCSA)
	CN
	+86-21-61755939
	
	tiexiaolei@huawei.com
	No

	Dr.
	Usai, Paolo
	Mobile Competence Centre
	3GPPORG_REP (ETSI)
	FR
	+33 4 92 94 42 36
	+33 6 74 40 83 73
	paolo.usai@etsi.org
	Yes

	Mr.
	Wang, Xiaofeng
	Qualcomm Incorporated
	3GPPMEMBER (ATIS)
	US
	+18588455084
	+18582305721
	wangxiao@qti.qualcomm.com
	Yes

	Dr. 
	Webb, Matthew
	Huawei Tech.(UK) Co., Ltd
	3GPPMEMBER (ETSI)
	GB
	
	
	Matthew.webb@huawei.com
	Yes

	Dr.
	Wu, Gengshi
	HuaWei Technologies Co., Ltd
	3GPPMEMBER (CCSA)
	CN
	+8621-68810115- 4213
	
	gswu@huawei.com 
	Yes

	Mr.
	Wu, Jian (Jim) Jun
	Samsung R&D Institute UK
	3GPPMEMBER (ETSI)
	GB
	+44 7786662622
	+44 7740748250
	jianjun.wu@samsung.com
	Yes

	Mr.
	Wu, Yiling
	HUAWEI TECHNOLOGIES Co. Ltd.
	3GPPMEMBER (ETSI)
	CN
	+86 755 287 87897
	
	wuyiling@huawei.com
	Yes

	Dr.
	Xue, Peng
	Samsung Electronics Co., Ltd
	3GPPMEMBER (TTA)
	KR
	+82312798652
	+821031072322
	peng.xue@samsung.com
	Yes

	Dr.
	Yang, Yubo
	Huawei Technologies France
	3GPPMEMBER (ETSI)
	CN
	+862138902957
	+8615021608863
	yangyubo1@huawei.com
	Yes

	Dr.
	Yi, Yunjung
	LG Electronics Inc.
	3GPPMEMBER (TTA)
	KR
	+82 10 249 9316
	
	yunjung.yi@lge.com
	Yes

	Mr.
	Young, Robert
	Neul Limited
	3GPPMEMBER (ETSI)
	GB
	+44 1223 755400
	
	robert.young@neul.com
	Yes

	Mr.
	Yu, Zhi Zhong
	Qualcomm Incorporated
	3GPPMEMBER (ATIS)
	GB
	+441252363219
	+44 7990556781
	zyu@qti.qualcomm.com
	Yes

	Mr.
	Zhang, Weiliang
	HuaWei Technologies Co., Ltd
	3GPPMEMBER (CCSA)
	CN
	+8618601002719
	
	david.zhangweiliang@huawei.com
	Yes

	Mr.
	Zhe, Jin
	HUAWEI TECHNOLOGIES Co. Ltd.
	3GPPMEMBER (ETSI)
	CN
	+8613520801002
	
	Jinzhe.jinzhe@huawei.com
	Yes


Yes = the delegate attended the meeting

No = registered but not attended the meeting

No = attended the meeting, but not signed the participant list
ETSI

3GPP
Page 53 of 79
TSG GERAN

