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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 Sophia Antipolis, France.

Mr. Paolo Usai, on behalf of ETSI, 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 ETSI, 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 GPC150133 Draft Agenda for TSG GERAN WG1 during TSG GERAN Adhoc#2 on FS_IoT_LC in Sophia-Antipolis, France.
The Agenda was approved.
1.3
Letters / Reports from other groups
Mr. Chris Pudney presented TD GPC150250 Response to Reply LS on paging for MTC, from TSG SA WG2.
Subsequent to RAN 1's original LS in R1-145454/S2-150019, SA 2 thanks RAN 1 and GERAN for the above mentioned replies to the questions SA 2 raised in the outgoing SA 2 LS in S2-150697.

SA 2 anticipates responses to S2-150697 from RAN 2 and RAN 3, but in the meantime would like to provide the following considerations:

a)
A common approach for all RATs is desirable.

b)
Related to RAN 1's and GERAN's answer to SA 2's Q1 and Q2 (storage of 'coverage' situation in the CN): SA2 are concerned that radio conditions might not be stable. Solutions should be designed to avoid significant signalling load on the core network.

c)
Related to GERAN's answer to SA 2's Q3 (e.g. limiting the 'extended coverage' paging to only one or a small number of cells): this may require additional Core Network node functionality and/or RAN functionality and this may need careful specification in order to maintain the capability for multi-vendor RAN-CN operation.

An alternative of keeping the UE in connected mode/Ready state for long periods might interact poorly with battery saving techniques or place a dependency on the 'connected mode' aspects of the R13 SID FS_eDRX.

As these issues span radio access network and system aspects some joint discussions could be scheduled during the Fukuoka meetings, 25-29 May, although GERAN would be unable to participate.

To RAN 1, RAN 2, RAN 3, GERAN 1, GERAN 2 groups.

ACTION:
SA2 politely requests the addressed groups to take the above considerations into account.
Comments/Questions: the Chairman GERAN will contact the RAN1, RAN2, RAN3  and SA2 Chairs asking for input on their side (before the end of this meeting).
Conclusion: the LS was noted.

Mr. Chris Pudney presented TD GPC150254 LS on RAN assumptions from SA2 for FS_eDRX, from TSG SA WG2.

SA2 is studying in Rel‑13 the feasibility of extending DRX cycle for both idle and connected mode as part of the Study Item FS_eDRX. The issues and solutions discussed in SA2 and captured in TR 23.770 focus mostly on the core network.

Certain issues are in the realm of GERAN/RAN, which have been captured in TR 23.770 clause 4.3, and are:
Issue 1:

-
Given a maximum response time desired by UE/applications, how to derive the eDRX value taking RAN/GERAN aspects into account (e.g. possible paging misses due to lack of SFN or frame timing alignment between cells, etc.).
Issue 2:

-
How to maintain level of reliability for UE being able to receive the paging at its paging occasion similar to paging reliability for normal DRX, even when UE has performed cell reselection.

Issue 3:

-
Impact on idle mode UE measurement and cell reselection

Actions:

To GERAN and RAN WG2 group.

ACTION:
SA WG2 kindly requests GERAN and RAN WG2 to provide any feedback/guidance on the above issues.
Comments/Questions: none.

Conclusion: the LS was noted.

1.4
Technical work

1.4.1
Simulation assumptions & Evaluation methodology
Mr. Chris Pudney presented TD GPC150186 Telco#10 meeting report, from VODAFONE Group Plc (Rapporteur).

Comments/Questions: none.

Conclusion: the document was noted.

Mr. Chris Pudney presented TD GPC150187 Summary of Telco#10 report, from VODAFONE Group Plc (Rapporteur).

TC#10 Working assumption #1: The outage (i.e., 0.5 dB less than SINR target) degradation is used to measure the impact of CIoT to GSM speech services. The impact on data services is FFS. Agreed.

TC#10 working assumption #2: It is proposed to take the power control modelling for GSM as described in 3GPP TR 25.816 as common assumptions for GSM power control in the coexistence study between CIoT and GSM. Agreed
On "TC#10 Proposed way forward #3, TELECOM ITALIA S.p.A. asked to discuss the input documents, first.

Comments/Questions: none.

Conclusion: the document was noted.

Mr. Robert Young presented TD GPC150139 On Minimum Frequency Estimation Error, from Neul Limited.

This contribution considers an issue with the frequency error model that forms part of the common assumptions for modelling candidate solutions. The purpose of the contribution is to propose a lower bound on one particular parameter of the model which is candidate technology specific, in order to ensure that all solutions allow reasonable margin for implementation losses.

Note that the proposed change has already been provided in a pCR that was presented at Telco#10, but this discussion document provides some additional background.

It is proposed that a lower bound should be placed on the sigma of F_est_error in order to provide reasonable margin for implementation losses. A minimum value for the sigma of F_est_error of 10 Hz was proposed in off-line discussions, which was considered to be a reasonable value. This was agreed during off-line discussions by the companies that had previously commented on this issue during GERAN#65, and has been captured in a pCR. This means that the value used for F_est_error remains candidate solution specific, and so must be declared and justified for each solution, but is now subject to a minimum sigma of 10 Hz to allow margin for implementation losses.

It should be noted that no changes are being proposed to previously agreed parameter values for common simulation assumptions.
Comments/Questions: Mr. Hans Kalveram asked to come back later on this issue (and on the related pCR).
Conclusion: the document was noted.

Mr. Mårten Sundberg presented TD GPC150190 pCR45.820, Assumption on minimum frequency drift, from Ericsson LM.

A minimum root mean square error of 10 Hz is proposed to be added to the model to include a safety margin to different impairments added in the real product, such as coming from TXCO precision.

Comments/Questions: Mr. Hans Kalveram asked during the telco to further elaborate on the proposal.
Conclusion: the document was left open (until Tuesday morning). Then the pCR was agreed.
Mr. Chao Luo presented TD GPC150166 On Coverage Performance Evaluation for Data Channels, from Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd., TELECOM ITALIA S.p.A., u-blox AG, Neul Limited, Qualcomm Incorporated.

There are ongoing discussions regarding whether and how to set the BLER target for the evaluation of coverage performance for data channels.

In this document, a number of observations have been made regarding coverage performance evaluation for data channels. To ensure the fulfilment of a genuine 20 dB coverage enhancement compared to legacy GPRS and to allow a fair comparison of coverage performance between candidate techniques, it is necessary and therefore it is requested to set the initial BLER to 10% for MCL calculation, as already agreed for the GPRS reference case and consequently strictly needed to make a self-consistent coverage extension evaluation for all the candidate techniques.

Comments/Questions: Mr. Hans Kalveram felt both the candidate and legacy performance should be measured to make a consistent coverage extension evaluation from all candidates.
Conclusion: the document was noted.
Mr. Mårten Sundberg presented TD GPC150252 Response to GPC150166 on "Coverage performance evaluation for data traffic channels", from Ericsson LM. 

This document provides a written response to a paper submitted on this topic, in the hope for it to assist in the discussions.

There are many techniques to improve coverage. One is to introduce repetitions of bursts. Another one is to build a repetition scheme on existing retransmission mechanisms, where each retransmission is seen as a repetition. Of course, combinations of these, and other, approaches are also possible. Different technologies should be allowed to use different approaches to achieve the required coverage extension. If existing HARQ mechanisms are used to build a repetition scheme for coverage extension, it is the BLER after reception of the required number of repetitions that is the target metric. The BLER for the initial transmission is not of interest, just as the hypothetical BLER of decoding only 1 repetition when 16 repetitions are intended to be used.

What is important for the system and for the end-user/device, is the achievable throughput, not the initial block error rate level.

Comments/Questions: Nokia Networks supported the proposal about the throughput as illustrated in the document. TELECOM ITALIA S.p.A. asked that the definitions for both the candidate and legacy performance do match, for a fair comparison. Ericsson pointed out that EGPRS and CIoT had two different throughput targets (e.g. ~ 8 kbit/s and 160 bit/s), so it would be natural to allow different throughput for two different systems.
Conclusion: the document was noted.

Mr. Stefan Eriksson presented TD GPC150251 Simulation assumptions for CIoT - Performance evaluation of data traffic channels, from Ericsson LM, Gemalto N. V., Nokia Networks.

This contribution in an update of GP-150131 and a re-submission of a contribution allocated to the 10th telco for FS_IoT_LC. Major changes are highlighted in blue. In summary, it is proposed to define MCL using a target throughput of 160 bps. A simple method to determine the MCL according to the proposed definition is outlined. This contribution in an update of GP-150131], and a re-submission of a contribution allocated to the 10th telco for FS_IoT_LC. Major changes are highlighted in blue. In summary, it is proposed to define MCL using a target throughput of 160 bps. A simple method to determine the MCL according to the proposed definition is outlined.
Comments/Questions: Neul commented on BLER independency from re-transmissions (while correlation is likely to be the case). Ericsson replied the BLER would just be a chosen (uncorrelated) value, but Neul was not convinced. Huawei commented also on the previous document and felt that the rules of the game were clear, i.e. comparison among candidates could take place considering case by case (Huawei could not agree on the proposal to compare candidates made in the paper). Huawei felt the header robustness was of relevance. Ericsson felt the throughput target is impacting on the design, and should be taken into account (Huawei felt the throughput target achievable should not be discriminating, as the target bit rate is 160 bit/s for the data traffic channel). Ericsson asked to compare the candidates taking also the BLER into account (Nokia Networks supported the Ericsson's view, and felt the initial transmission with 10% BLER was not representative to evaluate the extra coverage achievable). Vodafone felt some modelling was needed in order to compare the various proposals. HARQ was discussed. TELECOM ITALIA S.p.A. reminded the relation of initial BLER and extra coverage, in case all other parameters are frozen. Neul made an example to consider correlation/de-correlation of BLER and re-transmissions, in relation to coverage enhancement. Fulfilment of all agreed requirements was discussed (164 dB MCL, 160 bit/s, etc.). All relevant sources of error, e.g., RLC/MAC header errors were asked to be clarified. Further progress was left to be obtained off-line.
Conclusion: the document was noted.

Mr. Xiaofeng Wang presented TD GPC150241 Effective SINR for coexistence study of narrowband systems with GSM, from Qualcomm Incorporated. This contribution was also allocated to A.I. 1.4.2.4.

It is agreed that the 5th, 50th and 90th percentile SINR reduction at the CIoT receiver is used to measure the impact of GSM to CIoT.

In narrowband systems such as NB-OFDMA and NB-FDMA, frequency hopping is an effective tool for interference management. It is important to consider frequency hopping in the evaluation of coexistence of a narrowband system with other legacy cellular systems.

In this study, the effective exponential SINR mapping is proposed for the performance evaluation when frequency hopping is applied. In addition, CDF of the effective SINR in the NB-OFDMA uplink is presented based on the proposed evaluation framework.

Proposal 1: If frequency hopping is supported, the 5%, 50%, and 95% percentile reduction of effective SINR defined in Eq. (1) at the CIoT receiver is used to measure the impact of GSM to CIoT.
The effective SINR based on the EESM method is proposed as a single-valued performance metric when hopping is performed in narrowband CIoT solutions.

Simulation results of NB-OFDMA UL in the presence of GSM interference has demonstrated the effectiveness of frequency hopping in narrowband CIoT solutions.

Comments/Questions: Huawei felt it is up to the proponents how to measure the impact of GSM to CIoT. EESM method was felt belonging to LTE only (Qualcomm felt it would be applicable). Assumptions about power control were claimed to be conforming to usual GSM cases, and the need of a new performance metric when hopping is performed in narrowband CIoT solutions was confirmed. Frequency re-use was clarified for both NB-OFDMA and NB-FDMA. Use of snapshot simulator (setting) and how the FH is simulated was asked to be clarified by Huawei. Instantaneous SINR values would be recorded. Verification of the model was asked to be carried out to justify it.
Conclusion: the document was noted.
Mr. Mårten Sundberg presented TD GPC150191 Comments on co-existence assumptions for CIoT, from Ericsson LM.

At GERAN#65 considerable progress has been reached regarding agreed assumptions and conditions for the co-existence study. However there are still a few issues that need to be clarified.

Proposal 1: The building penetration loss (BPL) scenario is applied to clean slate systems when being the victim, but not when being the aggressor. No BPL is assumed for GSM.

Proposal 2: The throughput impact on EGPRS by co-existence with Clean Slate systems shall be evaluated.

Proposal 3: The ACLR modeling shall not only include the spectrum mask, but also IM performance for the BTS.

Proposal 4: A minimum coupling loss of 59 dB shall be assumed.
Comments/Questions: Last sentence of Proposal 1 was felt not needed (to be removed). In case of MC the spectrum mask and IM performance should be taken into account. Qualcomm asked why building penetration loss (BPL) scenarios are not assumed for GSM. IM3 only was felt not sufficient. Throughput impact on EGPRS was further elaborated and a MCL proposal was formulated in terms of minimum coupling loss of 59 dB for GSM and 70 dB for the UMTS/LTE. Huawei asked to wait before Proposal 2 is agreed (left for further off-line discussion). The channel propagation model and the minimum coupling loss value was discussed (Huawei asked further check).
Conclusion: the document was noted.
Mr. Chao Luo presented TD GPC150177 CIoT - Coexistence with GSM (update of GP-150229), from Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.
This document is an update of GP-150229 and modifications are marked in blue. Agreements in CIoT Adhoc#1, GERAN#65 and CIoT Telco#10 have been marked with notes highlighted in red. Modifications after Telco#10 have been highlighted in yellow background.

In this paper, the coexistence study between CIoT and GSM systems is discussed. In particular, a number of proposals for the evaluation methodology and common assumptions are provided. Other assumptions that are specific to NB M2M are also discussed. The main purpose of the paper is to initiate discussions regarding the coexistence study and to agree a common evaluation framework. Evaluation results from the sourcing companies will be provided in future documents.

Comments/Questions: transceivers in base stations were clarified. Proposals 3 and 3a were discussed. IM products were asked to be taken into account for ACLR by Ericsson (supported by Nokia Networks).
Conclusion: the document was noted.
Mr. Chao Luo presented TD GPC150178 pCR 45.820 Coexistence with GSM, from Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.
This document provided the text proposal on coexistence with GSM for CIoT.

Comments/Questions: none.

Conclusion: the document was revised in TD GPC150256.

Mr. Chao Luo presented TD GPC150256 pCR 45.820 Coexistence with GSM (revision of TD GPC150178).

Comments/Questions: Ericsson asked to change the text on building penetration loss. Other text in bullet 10 and 13 was put FFS (results will be submitted in next meetings, anyway).
Conclusion: the document was revised in TD GPC150292.
TD GPC150292 pCR 45.820 Coexistence with GSM (revision of TD GPC150256) was agreed.
Mr. Chao Luo presented TD GPC150182 CIoT - Coexistence with LTE and UMTS, from Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.
In this paper, the coexistence study between CIoT and E-UTRA/UTRA systems is discussed. In particular, a number of the evaluation methodology and common assumptions for E-UTRA and UTRA systems are provided according to existing RAN WG4 technique reports. Other assumptions that are specific to 10MHz E-UTRA and 5MHz UTRA are also discussed. The main purpose of the paper is to initiate discussions regarding the coexistence study with E-UTRA and UTRA to agree to reuse the common evaluation framework in existing 3GPP RAN WG4 technique reports. The following coexistence scenarios are proposed to be studied for E-UTRA and UTRA respectively.

Scenario 1.
E-UTRA/UTRA UE victim and CIoT BS aggressor.

Scenario 2.
E-UTRA/UTRA BS victim and CIoT UE aggressor.

Scenario 3.
CIoT UE victim and E-UTRA/UTRA BS aggressor.

Scenario 4.
CIoT BS victim and E-UTRA/UTRA UE aggressor.

Proposal 1: It is proposed to take the above coexistence scenarios, evaluation methodology and common simulation assumptions specific to E-UTRA and UTRA system according to existing 3GPP RAN WG4 technique reports for the coexistence study between CIoT and E-UTRA/UTRA.

Evaluation results from the sourcing companies will be provided in future documents.
Comments/Questions: inter-site distance and victim for speech were clarified. Ericsson asked RAN WG4 to confirm the assumptions made in this contribution (via LS), but Huawei felt this procedure was time consuming. Vodafone and TeliaSonera felt liaising with RAN WG4 was not necessary. The Chairman pointed out that RAN WG4 has responsibility for UMTS/LTE. Why only un-coordinated case is considered (worst case) was clarified. Channel allocation and used bandwidth, co-existence with NB systems were discussed.
Conclusion: the document was revised in TD GPC150258.

TD GPC150258 CIoT - Coexistence with LTE and UMTS was presented.
Comments/Questions: ACS and ACLR bandwidth and frequency resolution were discussed. ACS definition was then felt acceptable by Qualcomm. Qualcomm raised some concern about the appropriateness of the model that is using RAN definitions when applied to the CIoT and UTRA/E-UTRA bandwidths. Qualcomm felt that the impact of UTRA/E-UTRA on CIoT would need further study. TeliaSonera felt this aspect has been already covered in practice by the existing TR (i.e. different bandwidths used in GSM and UMTS/LTE would not have impact). Huawei preferred to follow the RAN4 assumptions in the current status of this document. ACLR interpretation from RAN4 was a matter of concern for Huawei. Qualcomm felt only ACS was of relevance for the impact of CIoT vs. UTRA/E-UTRA and ACLR could be left not defined.
Conclusion: the document was left open. Then it was noted.
Mr. Chris Pudney presented TD GPC150303 CIoT - Coexistence with LTE and UMTS, from Vodafone GROUP Plc.

Comments/Questions: Ericsson questioned whether the expertise was in this Committee, i.e. whether WG1 could agree this document. Qualcomm felt this document should be agreed in WG1. Nokia Networks felt it should be agreed. 
Conclusion: the document was revised in TD GPC150304 (to clean the document).
TD GPC150304 CIoT - Coexistence with LTE and UMTS was agreed. This document will be attached to the LS to RAN4 in TD GPC150305. See A. I. 1.7. In case RAN4 will not agree on the content of TD GPC150304, TSG GERAN will take their opinion into account.
Mr. Chao Luo presented TD GPC150183 pCR 45.820 Coexistence with LTE and UMTS, from Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.
Comments/Questions: Qualcomm still had concern on ACLR values.
Conclusion: the document was revised in TD GPC150259.

TD GPC150259 pCR 45.820 Coexistence with LTE and UMTS was left open. Then it was noted.
Mr. Chris Pudney presented TD GPC150188 Proposed Way Forward on CIoT-UTRAN/E-UTRAN Co-existence Studies, from VODAFONE Group Plc (Rapporteur).

The FS_IoT_LC Study Item Description in GP-140421 contains the objective:

-
Avoid negative impacts to legacy GSM/WCDMA/LTE system(s) deployed in the same frequency band and adhere to the regulatory requirements applying to the spectrum bands in which the system operates.

While this objective does not specifically require GERAN to liaise with RAN(4), in the joint session between GERAN and SA in Shanghai in March, a few delegates from the floor raised requests for RAN(4) involvement in the co-existence studies between CIoT and TSG-RAN's radio technologies.

This document briefly discusses how GERAN could interact with RAN 4 on the CIoT topic.

Note: This topic was briefly raised under AoB in the GERAN 1 CIoT Telco #10 on 1/4/2015.

Suggested way forward

With the background of RAN's working methods on the co-existence studies of their RATs with GERAN; the multiple candidate technologies within TR45.820; and RAN 4's heavy workload; it is suggested that:

a)
The proponents of the different CIoT candidate solution produce co-existence studies for their solution with UTRAN and E-UTRAN; these are reviewed by GERAN 1 during the Study Item phase of this work; and the results included in TR 45.820. Agreed.
b)
If a candidate CIoT solution progresses to a Work Item phase, then the details of that candidate's co-existence study are liaised to RAN 4 with a request for them to confirm, and if necessary, correct GERAN 1's analysis.

GERAN Working Group 1 is requested to agree suggestions (a) and (b)
Comments/Questions: the GERAN1 Chairman suggested to liaise with RAN WG4. TeliaSonera and Huawei felt liaising was not needed (Huawei proposed to add some references in TD GPC150183). Ericsson felt RAN WG4 should be consulted it their parameters are used. Item b) was modified as follows (confirm -> review):
b)
If a candidate CIoT solution progresses to a Work Item phase, then the details of that candidate's co-existence study are liaised to RAN 4 with a request for them to review, and if necessary, correct GERAN 1's analysis. Agreed
Conclusion: the document was noted. See TD GPC150305 Draft LS on LTE/UMTS coexistence studies for FS_IoT_LC (To: RAN WG4, Cc: TSG RAN, TSG GERAN, TSG SA) under A.I. 1.7.
Mr. Chao Luo presented TD GPC150155 Evaluation Methodology for Software Update and Reconfiguration, from Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd. This contribution was also allocated to A.I. 2.4.1.
This document proposes a way forward on the two points.


The evaluation metric for evaluations based on standalone software update/reconfiguration model is FFS.


It is to be clarified if UL ACK is sent immediately after the MS successfully receives an application DL packet and if no retransmission of the DL packet/ UL ACK is required.

This document discusses how to evaluate the impact of software update/reconfiguration on system capacity. It is proposed to take the following WAs in this document as working assumptions for future work in the Cellular IoT study:

WA1: The evaluation metric for software update/reconfiguration shall be according to equations (1) and (2),

WA2: For software update/reconfiguration, the application UL ACK shall be assumed to be sent immediately after the MS successfully receives an application DL packet. Agreed in WG2.
WA3: For software update/reconfiguration, no retransmission of the application DL packet and application UL ACK is required. Agreed in WG2.
Comments/Questions: resources for software update/reconfiguration were discussed, equation 1 was clarified to be a common metric (180 days interval was taken from the TR). Ericsson felt the software update would not overload the system, and then the system level analysis could be obtained by using an analytical calculation (supported by Nokia Networks). Ericsson also asked to clarify WA3. Neul felt that some simplification could be possible. Ericsson asked how the formula in the equation would be applied in the GSM based solutions and in the clean-state ones, respectively (the latter was clear). The WA1 was proposed to be reworded (at next meeting).
Conclusion: the document was noted.
Mr. Mårten Sundberg presented TD GPC150291 Way forward on modeling of data traffic channels, from Ericsson LM, Huawei Technologies Co. Ltd., Neul Limited, TELECOM ITALIA S.p.A., ORANGE.

Comments/Questions: Qualcomm asked to clarify the prioritization of the exception report. Ericsson recognized that the block scheme could not cover perfectly all the proposals. Nokia Networks asked more time to consider the proposal, and asked why the latency should be defined.
Conclusion: the document was noted.

1.4.2
Candidate specific input
1.4.2.1
EC-GSM

Mr. Mårten Sundberg presented TD GPC150194 EC-GSM, On the impact to legacy GSM/EDGE base stations, from Ericsson LM.

The intention of this contribution is to initiate a discussion around the impact from EC-GSM on legacy GSM/EDGE base stations (BTS).
A summary of the updates to the receiver and transmitter chain is provided, and analyses of the impact from each of these updates are made. The overall conclusion is that the impact from EC-GSM on GSM/EDGE base stations is to be considered minimal, and hence fulfils the objective of the study.

Other infrastructure vendors are encouraged to verify these results.

Comments/Questions: Mr. Hans Kalveram asked to explain the uplink and downlink (IQ accumulation of time slots and phase shifts). Random phase would not apply. Ericsson would provide more input at the next meeting.
Conclusion: the document was noted.

Mr. Stefan Eriksson presented TD GPC150206 EC-GSM, Modelling of HARQ transmissions for coverage improvement target, from Ericsson LM.

The objectives of the study include providing an extended coverage of 20 dB compared to legacy GPRS, a 10 years battery lifetime, as well as delivering exception reports with a throughput of at least 160 bps.

In this contribution the modeling of HARQ for EC-GSM is described. The model is used to derive the coverage extension on packet data traffic channels, which in turn is also used for the calculation of battery lifetime, and exception report latency.

In this contribution the delay, throughput and resource requirement for the different coupling loss values for EC-GSM have been shown together with a description of the methodology used to derive these figures, following the proposed way forward at Cellular IoT telco#10 that:

"For systems using HARQ, explain how they meet the 160 bps at the MCL coverage extension and 10 sec Exception reporting requirements".
Comments/Questions: Huawei felt there was a dependency on the robustness of control channel for receiving correctly the packet data (Ericsson felt this was the case also for the other candidate techniques), the header has to be taken into account, system load, scheduling and exception reporting were discussed.
Conclusion: the document was noted.

Mr. Mårten Sundberg presented TD GPC150197 pCR45.820, EC-GSM, Performance evaluation - Coverage improvement target, from Ericsson LM.

Comments/Questions: Huawei asked a table be used to derive the MCL, and whether residual timing error was considered in the simulation (affirmative). Huawei asked to take into account the timing error model.
Conclusion: the document was revised in TD GPC150271.
Mr. Mårten Sundberg presented TD GPC150271 pCR45.820, EC-GSM, Performance evaluation - Coverage improvement target, from Ericsson LM. It was revised in TD GPC150294.
Mr. Mårten Sundberg presented TD GPC150294 pCR45.820, EC-GSM, Performance evaluation - Coverage improvement target (revision of GPC150271).

Comments/Questions: Huawei asked more time to check the model (Ericsson felt the model was consistent in accuracy with legacy GSM timing offset estimations, which Huawei instead felt not to be the case). Huawei asked more details be provided, and could not agree on this pCR. The Chairman invited Huawei to produce input with the reasons for their concern.
Conclusion: the document was noted. 
Mr. Stefan Eriksson presented TD GPC150198 EC-GSM, Network synchronization, from Ericsson LM.

In this contribution, an overview of the overall synchronization process is presented. Further, the synchronization performance (including both rough synchronization on FCCH and fine synchronization on EC-SCH) is evaluated. This contribution is an update to GP-150138. Residual time offset after synchronization has been added. Changes are highlighted in blue.

The legacy FCCH is used in conjunction with the new EC-SCH channel, that is repeated 14 times across two 51-multiframes.

The synchronization performance has been evaluated by simulations. At the MCL of 164 dB, the average synchronization time is 690 ms and the residual frequency offset has a standard deviation of (less than) 3 Hz. At a coupling loss of 154 dB, the average synchronization time is reduced to 365 ms. This value can be expected to decrease if the legacy SCH bursts are utilized in addition to the EC-SCH bursts.

It was found that the residual frequency offset can be safely modelled by a normal distribution with mean 0 Hz and standard deviation of 3 Hz, but to leave an implementation margin, a standard deviation of 10 Hz is used in EC-GSM simulations. The residual timing offset was found to be within ±1 symbol 96-97 % of the time.

The missed detection ratio was found to be approximately 0.45 % at 164 dB coupling loss and 0 (or close to) at 154 dB coupling loss.

The false detection ratio was found to be approximately 0.058 %.
Comments/Questions: residual time offset in Figure 6 was asked to be clarified (no explanation) and how the residual time offset/error measurement was modelled was requested to be illustrated. Mr. Hans Kalveram felt the title of clause 4 a bit misleading, and asked to clarify the reconfirmation procedure.
Conclusion: the document was noted.

Mr. Stefan Eriksson presented TD GPC150199 pCR45.820, EC-GSM, Network synchronization, from Ericsson LM.

Comments/Questions: Huawei asked to provide initial cell search results (ffs in the TR) and for reconfirmation. Ericsson asked to remove ffs from the TR in 6.2.6.1.5, which was agreed.
Conclusion: the pCR was revised in TD GPC150272.
TD GPC150272 pCR45.820, EC-GSM, Network synchronization (revision of GPC150199) was agreed.
Mr. Mårten Sundberg presented TD GPC150202 EC-GSM, Sensitivity to frequency offset, from Ericsson LM.

The candidate specific offset for the EC-GSM candidate was presented, which is the resulting offset after fine frequency synchronization of the EC-SCH.

Comments were received at the first Ad Hoc on FS_IoT_LC that the fine frequency synchronization presented was very accurate, and if the candidate is relying on such fine offset to work at extreme coverage scenarios, it might be sensitive to frequency offset deviations that might appear in real operation (not modelled by the above mentioned model).

This paper is investigating the sensitivity to frequency offset in EC-GSM.

The paper is a re-submission of a paper at GERAN#65 with slight updates based on the discussion on minimum frequency offset to assume, common to different candidate technologies.

It is concluded that even with very pessimistic assumptions on offset (for example using the distribution after coarse frequency offset after FCCH), the degradation seen is limited to less than 1 dB. For more realistic distribution no degradation is visible.
Comments/Questions: none.

Conclusion: the document was noted.

Mr. Mårten Sundberg presented TD GPC150203 pCR45.820, EC-GSM, Performance evaluation - EC-GSM, Sensitivity to frequency offset, from Ericsson LM.

Comments/Questions: none.

Conclusion: the document was agreed.

Mr. Mårten Sundberg presented TD GPC150204 EC-GSM, IR or chase combining, from Ericsson LM.

For EC-GSM the intention is to use EGPRS as baseline reference design and strip functionality not seen needed for CIoT operation.

In this paper the use of hybrid ARQ (HARQ) is investigated (potential complexity reduction of the HARQ mechanism for EC-GSM).

The document is a re-submission of GP-150139 seen at GERAN#65.

It is concluded that compared to GPRS, the RLC buffer memory requirement is reduced from 3200 bytes to 704 bytes and that significant performance gain of using chase combining and IR can be achieved with only a buffer of 5.9 kilo soft bits, compared to the maximum IR memory size from EGPRS requiring 1880 kilo soft bits.

It should be noted that the changes in this paper limit the complexity without any impact on the overall 20 dB coverage improvement brought by EC-GSM, and with limited performance impact to EC-GSM performance compared to optimal EGPRS performance when in better radio conditions.
Comments/Questions: none.

Conclusion: the document was noted.

Mr. Mårten Sundberg presented TD GPC150205 pCR45.820, EC-GSM, Performance evaluation - IR or chase combining, from Ericsson LM.

Comments/Questions: none.

Conclusion: the document was agreed.

Mr. Mårten Sundberg presented TD GPC150192 EC-GSM, Link modelling methodology for EC-PDTCH capacity evaluations, from Ericsson LM.

One objective is to "Scale to support a massive number of MTC Mobile Stations", this is evaluated by system level simulations in the study.

One part of the system level evaluations is to use an accurate model of the link level performance.

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.

Good agreement in performance of less than 0.5 dB is seen in the majority of cases. In one of the cases the difference is almost 1 dB (MCS-4, CCI), but in this case the L2S is underestimating the performance.

Verification for repetition based transmissions is left FFS.

Comments/Questions: Huawei asked to clarify what type of receiver was used in downlink, and to clarify the mapping table (i.e. the interference scenarios used were asked to be illustrated, the sensitivity mapping on burst by burst basis, etc. ). Huawei asked to show the receiver absolute performance and felt the gains were overestimated.
Conclusion: the document was noted.

Mr. Mårten Sundberg presented TD GPC150193 EC-GSM, Link modelling methodology for EC-RACH capacity evaluations, from Ericsson LM.

This paper describes the methodology for the EC-RACH capacity evaluations for EC-GSM.

With this methodology there are no issues modeling the receiver performance and thus verification is focusing on the simplifications done compared to a full-fledged link level simulator for all radio links in the system. These simplifications include a limited set of pre-generated bursts and a reduction in the total number of interferers modelled per burst.

It is concluded that:

-
The sensitivity limited scenario can be modelled with a RMSE accuracy of 0.2 dB if 1000 pre-generated frames are used.

-
The worst case (from a modeling point of view) interference scenario can be modelled with an accuracy of 0.1 dB if a minimum of 3 interferers are modelled, and at the same time at least 90 % of the interfering energy is modelled.
Comments/Questions: Huawei asked to clarify whether only CCI was used (confirmed) and felt it was premature to consider the number of interferers to be considered (ACI could be provided, felt not challenging by Ericsson). Huawei asked to consider also normal burst for RACH.
Conclusion: the document was noted.

Mr. Mårten Sundberg presented TD GPC150189 EC-GSM, EC-RACH system capacity evaluation, from Ericsson LM.
The contribution showed a first set of results for the capacity evaluation of the EC-RACH channel on system level.

Both 23 dBm and 33 dBm in device output power has been investigated with most noticeable difference in the resources required for system access (50-60% increase with 23 dBm compared to 33 dBm).

Regarding failed attempts, both power classes show excellent performance with only registered failed attempts in a fraction (0.01-0.03%) of the accesses for the 23 dBm class.

The 99th percentile for the system access delay both for 23 dBm and 33 dBm is seen to be at around 1.5 seconds, which is the sleep time assumed in the system (i.e. the vast majority of users get through after one attempt).

In summary, the results look very promising regarding the RACH capacity for EC-GSM.

Further aspects that could be evaluated for EC-RACH are:

-
More aggressive building penetration loss model and inter-site correlation coefficient.

-
An non-optimal coverage class estimation

-
Interference with TSC being present

-
Overlaid CDMA

-
A more realistic BTS receiver implementation (not only blind IQ accumulation)

-
Distribution between TS0 and TS 1 to offload CC1 users onto TS0.

-
Randomization of sleep time

-
Increase of coverage class after a fixed number of failed attempts.

Some of these aspects are expected to be covered in future investigations.
Comments/Questions: Huawei asked the impact of interferers be evaluated as well as to explain the power performance in case of 23 dBm, and to provide results for Overlaid CDMA (felt it was done in the past).
Conclusion: the document was noted.

Mr. Sivanesan Kathiravetpillai presented TD GPC150242 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.

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 uplink.
Comments/Questions: 18 CCI interferers is the worst case. Huawei asked to clarify Figure 3.
Conclusion: the document was noted.

TD GPC150243 DL System Level Simulation Results of GERAN CIoT Solutions: EC-GSM was updated in TD GPC150257.
Mr. Sivanesan Kathiravetpillai presented TD GPC150257 DL System Level Simulation Results of GERAN CIoT Solutions: EC-GSM, from Intel.
In this contribution, Intel have presented the downlink system simulation results for the EC-GSM systems with full-buffer traffic and the realistic CIoT traffic model in TR 45.820. Our full buffer simulation results indicate that around 98% of the devices would be able to receive at least 160 bps MAC throughput. In this study, we considered blind repetitions and scheduling enhancements. However, the percentage of devices employing blind repetitions in the downlink was observed to be less than 1%; i.e., around 0.5%. In the realistic traffic model simulations, when the system is loaded with up to 90 packets per scheduling interval, more than 99% of the packets were found to be delivered within the 10 seconds packet delay requirement. Thus, EC-GSM systems satisfy the requirements put forward in the TR 45.820 with a huge performance margin in the downlink.

Comments/Questions: Neul asked to clarify Figure 1 (how the building penetration loss was generated). No impairments were modelled in uplink, it was assumed to be ideal.
Conclusion: the document was noted.

Mr. Yanzeng Fu (Robin) presented TD GPC150246 EC-GSM Link Level Performance of EC-BCCH, from Intel.
In this contribution, the link level performance of EC-BCCH with blind repetitions was provided, and it shows current repetition scheme can achieve the -6.3dB SNR requirement with a low complexity implementation.

Comments/Questions: Mr. Hans Kalveram asked how is channel impulse response estimation done (results were provided for legacy case).
Conclusion: the document was noted.

Mr. Yanzeng Fu (Robin) presented TD GPC150247 EC-GSM Link Level Performance of EC-PDTCH, from Intel.
In this contribution, the link level performance of EC-PDTCH with blind repetitions is provided, and it shows current repetition scheme can achieve the -6.3dB SNR requirement with a low complexity implementation even with only 1 HARQ transmission (no retransmission).

Comments/Questions: Nokia Networks asked whether non-hopping channel was considered (results are available off-line). Nokia Networks asked to elaborate further on combination and HARQ blind repetition. Neul asked to clarify the 10% BLER at -9.3dB SNR with up to 4 HARQs (not an initial 10% BLER).
Conclusion: the document was noted.

Mr. Mårten Sundberg presented TD GPC150200 EC-GSM, Paging group determination, from Ericsson LM. This contribution was also allocated to A. I. 2.4.2.1.
In this contribution the determination of paging groups on the EC-PCH channel is outlined.

In the interest of supporting dynamic coverage class updates whereby the paging periodicity requirement of ensuring 1 page per eDRX cycle is maintained, the paging group determination is used for EC-GSM devices. In addition, the BSS is provided with the option of indicating whether a device is to enter EC-GSM Idle mode or Extended Uplink TBF mode when sending an EC-PUAN message confirming reception of all RLC data blocks of an uplink transmission.
Comments/Questions: Mr. Hans Kalveram asked to elaborate on the dependency on the DRX cycle length of the different coverage classes (WG2 matter).
Conclusion: the document was noted.

Mr. Mårten Sundberg presented TD GPC150201 pCR45.820, EC-GSM-Paging group determination, from Ericsson LM. This contribution was also allocated to A. I. 2.4.2.1.

Comments/Questions: about Table 6.2.5 Mr. Hans Kalveram commented about DRX cycle length that it was unclear.
Conclusion: the document was revised in TD GPC150273.

TD GPC150273 pCR45.820, EC-GSM-Paging group determination (revision of GPC150201) was noted.
Mr. Björn Hofström presented TD GPC150213 EC-GSM, Cell selection and cell Re-selection, from Ericsson LM. This contribution was also allocated to A. I. 2.4.2.1.

In this contribution the cell selection and reselection procedure concepts is discussed for EC-GSM.

Though the selection and reselection procedures can be based on legacy procedures there will be many implementation specific factors that will determine the specific points in time at which a device will invoke these procedures. In addition, the set of cells that a device considers to be candidate for potential reselection may be substantially smaller than the maximum allowed for according to legacy procedures.

An accompanying pCR to introduce these clarifications to the CIoT TR is provided.

Comments/Questions: Mr. Hans Kalveram commented on the RSSI measurement, and on a possible extended coverage case when with extended 20 dB coverage no channel would not be available out of the many channels (a time consuming synchronization attempt would then be needed based on legacy procedures). Ericsson felt this RSSI case could be put ffs. Mr. Hans Kalveram mentioned that initial cell selection and reselection could optionally not be covered by the TR.
Conclusion: the document was noted.

Mr. Björn Hofström presented TD GPC150214 pCR EC-GSM, Cell selection and cell Re-selection, from Ericsson LM. This contribution was also allocated to A. I. 2.4.2.1.

Comments/Questions: a comment from Mr. Hans Kalveram (about which further off-line discussion was felt needed) and another change requested in WG2 was left to be eventually included in the revised pCR in TD GPC150269. 
Conclusion: the document was revised in TD GPC150269.

TD GPC150269 pCR EC-GSM, Cell selection and cell Re-selection (revision of GPC150214) was agreed.
Mr. Björn Hofström presented TD GPC150225 EC-GSM, Battery Life Time Performance evaluation, from Ericsson LM. This contribution was also allocated to A. I. 2.4.2.1.

In this contribution, an estimate of the battery lifetime for Extended Coverage-GSM, EC-GSM, devices is presented. Note that EC-GSM was earlier referred to 'GSM Evolution'.

This is an update of GP-150134 presented at GERAN#65 on FS_IoT_LC, updates are marked in red.

This paper was updated to include more details regarding the calculations of battery lifetime for EC-GSM for two different output powers. The number of bursts used is updated to reflect link level simulations and HARQ retransmissions for GPRS reference case + 10 dB and the idle times is adjusted in the calculations to reflect the different coverage case. In addition, the values presented in Table 12 and Table 13 reflect power consumption due to a device receiving the application layer ACK and transmitting the corresponding layer two acknowledgment.

An accompanying pCR to introduce these clarifications to the CIoT TR is provided.
Comments/Questions: the operating current in table 1 was discussed. Neul asked to clarify the BLER in clause 2.6 and 2.12 (Ericsson clarified the value is not correct). Huawei found an inconsistency for power back-off (1.6 to 1.7 times), Ericsson clarified the context (not taken from TS 45.005). Neul asked to tide up the methodology. Huawei asked whether continuous channel was assumed (channels were not completely independent). Intel asked to calculate the actual operating current for +23 dB and +33 dB.
Conclusion: the document was noted.

Mr. Björn Hofström presented TD GPC150226 pCR -  EC-GSM, Battery Life Time Performance evaluation, from Ericsson LM. This contribution was also allocated to A. I. 2.4.2.1.

Comments/Questions: WG1 was informed that this document was revised in WG2 in TD GPC150281.
Conclusion: the document was revised in TD GPC150281.

TD GPC150281 pCR -  EC-GSM, Battery Life Time Performance evaluation (revision of GPC150226) was WITHDRAWN MISSING.
Mr. Nicklas Johansson presented TD GPC150216 pCR,  Removal of  agreed drafting rule, from Ericsson LM. This contribution was also allocated to A. I. 2.4.2.1.

.  

Comments/Questions: none.

Conclusion: the document was agreed.

Mr. John Diachina presented TD GPC150215 Synchronized Cells for eDRX, from Ericsson LM. This contribution was also allocated to A. I. 2.4.3.

The paging occasion (nominal paging group) used by a CIoT device on the radio interface is determined, at least in part, by the radio frame number (see 3GPP TSs 36.331, 45.002, 25.304). As such, the cycle of radio frame numbers in different cells will appear on the radio interface in an unsynchronized manner (i.e. when paging a device in a given paging area the corresponding paging message will be sent on the radio interface at different points in time).

The spread between paging occasions for the same device in different cells can be up to the maximum extended DRX cycle length since the same radio frame number associated with the start of a nominal paging group can occur at different times in these unsynchronized cells. The use of unsynchronized cells therefore has two drawbacks when considered within the context eDRX:

-
Drawback 1: A device might be unreachable for paging as it might miss its paging opportunities (in different cells) as a result of moving between cells.

-
Drawback 2: A device might receive and respond to the same paging message multiple times (in different cells) as a result of moving between cells.

The discussion above allows for identifying three high level working assumptions that can be agreed to serve as a basis for the further work on developing a full system solution required for realizing eDRX:

WA 1: CIoT devices and their corresponding SGSN are aware of the timing of the device specific paging occasions within the context of the radio interfaces of the cells comprising the paging area.

WA 2: Paging triggers are buffered in the SGSN for up to the time period associated with the eDRX cycle being used by any given device.

WA 3: The SGSN sends paging requests over the relevant interface of the set of RANs managing the cells of a paging area shortly before the paging occasion of the target device occurs on the radio interface of those cells.
Comments/Questions: concerns were expressed in WG2 for uPoD and legacy devices which were noted. Huawei felt there was an impact on the access networks (cell synchronization). Huawei asked to provide examples of synchronization. Ericsson replied that synchronized cells are on sale by some vendors, and felt there were no issues. Further off-line discussion was felt needed.
Conclusion: the document was noted.

Mr. John Diachina presented TD GPC150264 pCR Synchronized Cells for eDRX, from Ericsson LM. This contribution was also allocated to A. I. 2.4.3.
Comments/Questions: concern was expressed on cell synchronization. The wording of the WAs at the end was asked to be improved. The pCR was left open in WG2 (then it was not agreed in WG2). A corresponding LS was postponed.
Conclusion: then the pCR was noted.
Mr. Stefan Eriksson Löwenmark presented TD GPC150278 pCR 45.820, EC-GSM, correction of channel coding for EC-CCCH and EC-PACCH, from Ericsson LM.
Comments/Questions: none.
Conclusion: the pCR was agreed.
Mr. Stefan Eriksson Löwenmark presented TD GPC150280 EC-GSM, EC-PDTCH UL system capacity evaluation, from Ericsson LM.

The contribution has shown that:

-
95-percentile for delay is less than 1.5 seconds for the targeted cell load of 6.8 users per cell and second.

-
Less than 0.1 % of the reports has timed out with 6.8 users per cell and second, with a timeout limit of 20 seconds.

-
Only 1.3 EC-PDTCH UL timeslots per cell are needed in average to support the CIoT Traffic scenario with 6.8 users per cell and second.

In summary, the results look very promising regarding the EC-PDTCH capacity for EC-GSM.

Comments/Questions: Huawei asked results and cdf be provided on the building penetration modelling. Frequency was clarified (2.4 MHz). Qualcomm asked to clarify Table 2, how the scheduling was done (no details were given, an update will provide them).
Conclusion: the pCR was noted.

1.4.2.2
Narrowband Hybrid Modulation

Mr. Srinivasan Selvaganapathy presented TD GPC150230 N-GSM: Design and Performance for N-SCH, from Nokia Networks. This contribution was also allocated to A. I. 2.4.2.2.
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%.

Average network synchronisation time for MCL=164 dB condition is evaluated as 313 ms without considering the additional delay required to correct the frequency error based on FCCH bursts. Network synchronisation time corresponding to 95 percentile for MCL=164 dB is evaluated as 807 ms.

Average network synchronisation time for MCL=154 dB condition is evaluated as 226 ms without considering the additional delay required to correct the frequency error based on FCCH bursts. Network synchronisation time corresponding to 95 percentile for MCL=154 dB is evaluated as 350 ms.

The missing ratio for N-SCH detection is expected to be negligible. Final value of the missing ratio will be updated in next version of this contribution.

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 concept of network synchronisation and cell detection mentioned here into text proposal as part of the TR.
Comments/Questions: Huawei asked to clarify the timing offset.
Conclusion: the document was noted.

Mr. Srinivasan Selvaganapathy presented TD GPC150231 N-GSM: Design and Performance for N-BCCH, from Nokia Networks. This contribution was also allocated to A. I. 2.4.2.2.
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 and for MCL target coverage conditions within 7.53 seconds.

Nokia Networks proposed to include the concept described for N-BCCH into the text proposal.
Comments/Questions: repetitions were asked to be clarified. Mr. Hans Kalveram asked to be clarify whether slot 1 was used all the time (affirmative).
Conclusion: the document was noted.

Mr. Juergen Hofmann and Mr. Srinivasan Selvaganapathy presented TD GPC150232 N-GSM: Design and Performance for N-RACH, from Nokia Networks. This contribution was also allocated to A. I. 2.4.2.2. 

This contribution depicts the N-RACH design for the N-GSM concept proposal, which is proposed to be included into TR 45.820.
-
Initial analytical system modelling based on path loss with 6dB margin shows that RACH load in given system and traffic models [3] can be served with random access collision probability of 2.6% 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.

-
Clause 2 is proposed to be included in TR 45.820.
Comments/Questions: Intel asked whether simulation were conducted for power level close to the access threshold (negative).
Conclusion: the document was noted.

Mr. Juergen Hofmann presented TD GPC150233 N-GSM: Design and Performance for N-PDTCH, from Nokia Networks. This contribution was also allocated to A. I. 2.4.2.2.
This contribution is an update to GP-150197 with the following changes:

-
The burst structure and block structure characteristics for N-PDTCH supporting the embedded transmission of the N-MAC header info are described.

-
Performance evaluation results are updated for data payload with modified physical layer parameters.

-
Performance evaluation results are added for N-MAC header data.

In this contribution the N-PDTCH design for the N-GSM concept is presented and the sensitivity performance is assessed for the promising precoding scheme 2-FSK+BPSK. It is observed that the MCL target of 164 dB is met for N-PDTCH payload data in DL for single block repetition mode with 11 repetitions or 14 repetitions and also for concatenated block repetition mode with 3 or 4 retransmissions. The limiting factor has been identified to be N-MAC header, which requires the operation of the concatenated repetition mode for the extreme MCL range up to 164 dB. Performance for N-PDTCH payload data in UL is close to target MCL of 164 in case of concatenated repetition mode and inferior for single block transmission mode.

This suggests that the concatenated block repetition mode with extended TTI is required for the extreme MCL range up to 164 dB, whilst single block repetition is efficient for the MCL range from 144 dB up to around 158 dB.
Further consideration will be put on evaluating the concurrent reception of N-MAC header data and N-PDTCH payload data to optimise the performance in DL and UL.

The N-PDTCH design is included in the pCR to TR 45.820.
Comments/Questions: Qualcomm asked to elaborate why the concatenated mode would be better than single mode.
Conclusion: the document was noted.

Mr. Juergen Hofmann presented TD GPC150234 N-GSM: Adaptive chase combining with N-MAC, from Nokia Networks. This contribution was also allocated to A. I. 2.4.2.2. 

In this contribution the adaptive chase combining based on the new link layer design for N-GSM using a specific N-MAC header for chase combining has been studied. Based on the introduction of an intermediate N-MAC layer between physical layer and RLC layer a higher efficiency together with coverage in serving the CIoT traffic is ensured. This aspect is included in the accompanying text proposal on N-GSM.
Comments/Questions: Samsung asked to elaborate on the N-MAC header (felt not too narrow), and asked enough info be provided about the N-GSM proposal and results, so that other Companies could eventually be able to reproduce the simulations at their premises and make comparison of the results.
Conclusion: the document was noted.

Mr. Juergen Hofmann presented TD GPC150235 pCR to TR 45.820 - Text proposal for N-GSM, from Nokia Networks. This contribution was also allocated to A. I. 2.4.2.2.
Comments/Questions: Ericsson asked more time to have a look at the pCR. Neul failed to find justification for the term "narrowband" (in sub-clause 6.3.2 the spectrum is reduced and a Note could be included). Neul felt the averaged bandwidth would actually be the same as for GSM. Nokia Networks could not share the same views of Neul.
Conclusion: the document was noted.

1.4.2.3
Narrowband M2M

Mr. Chao Luo presented TD GPC150159 NB M2M - Further Considerations on Interference Modelling (update of GP-150086), from Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.
This document introduces some further considerations on interference modelling, specifically the modelling of ACI and assumption on interference modulation.

The modelling of ACI is introduced as a refinement to the link-to-system mapping methodology for NB M2M. System simulation results taking this refinement into account will be provided in future document. The impact of interference modulation to link level performance is also investigated. It can be concluded that it is sufficient to assume only the same modulation between the wanted signal and the interferers.
Comments/Questions: none.

Conclusion: the document was noted.

Mr. Chao Luo presented TD GPC150160 NB M2M - Multi-interference Scenarios, from Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.
This document presented a multi-interference scenario derived from system level simulations for both the downlink and the uplink. This interference scenario is considered to be representative of the NB M2M system, and will be used for link-to-system mapping verification.
Comments/Questions: Qualcomm questioned the method that is proposed (Huawei felt that some background information could indeed be put in the document). Table 2 was discussed, not related to Figure 1 and Figure 2 (change of interference in one burst was investigated, to be used for link-to-system mapping verification). Huawei asked input be provided if this model would not fit.
Conclusion: the document was noted.

Mr. Chao Luo presented TD GPC150161 NB M2M - Link-to-system Mapping Methodology (update of GP-150087), from Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.
This document is an update. The updates are only in the "Introduction" clause and are only to indicate that

-
The updates of uplink pilot design and CBS tables proposed are now adopted in the link-to-system mapping methodology.

-
The method proposed in clause 2 of GP-150086 is used to convert ACI to CCI. With that conversion it is not necessary to consider ACI in this document.

This document presented a L2S interface for NB M2M. A number of mapping tables are derived based on the combination and the interference characteristics quantified by the output of an interference identification function for the combination.
Comments/Questions: none.

Conclusion: the document was noted.

TD GPC150162 NB M2M - Link-to-system Mapping Verification (update of GP-150088) was updated in TD GPC150260.
Mr. Chao Luo presented TD GPC150260 NB M2M - Link-to-system Mapping Verification (update of GPC150162), from Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.
This document presented both the downlink and uplink verification results of the multi-interference scenarios for the link-to-system mapping method provided in GPC150161. The results indicate that the modelling error is at most 0.8 dB for the downlink and 0.7 dB for the uplink.
Comments/Questions: the mapping was requested to be clarified.
Conclusion: the document was noted.

TD GPC150163 NB M2M - System Level Simulation (update of GP-150224) was revised in TD GPC150261.
Mr. Chao Luo presented TD GPC150261 NB M2M - System Level Simulation (update of GP-150163), from Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.
In this document, system level simulation results were provided showing the capacity and latency of the NB M2M solution. It can be seen that the target capacity envisaged in the Cellular IoT TR is comfortably met in all simulated cases required by the study. Furthermore, a low latency has been shown for MAR periodic uplink reports, downlink application layer ACKs, and random access in the context of the Cellular IoT requirements, even when the offered load is significantly higher than the target load defined in the study.

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

-
The NB M2M 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 M2M solution uses an 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.
Comments/Questions: the frequency re-use was clarified, how many carriers are used should be mentioned. Ericsson asked to elaborate on MCS adaptation for a given SINR (how this is modelled), on latency for random access (statistics were collected).
Conclusion: the document was noted.

Mr. Chao Luo presented TD GPC150179 NB M2M - Simulation Results for Coexistence with GSM (coordinated), from Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.
In this contribution, the results from the coexistence study between NB M2M and GSM under coordinated deployment are discussed. Simulation results for channel allocation scenario 2, as defined in TD GPC150177, show that the assumed RF system characteristics for NB M2M are sufficient for NB M2M to be deployed in coexistence with GSM in coordinated operation.

The NB M2M performance degradation due to legacy GSM interference is larger in uplink than in downlink mainly due to high building penetration loss (BPL) assumed for CIoT UEs. Note that such a problem exists not only in NB M2M but also in other CIoT candidate solutions, including those belonging to the GSM evolution path. The sourcing companies believe that performance evaluation for all candidate solutions are needed on this aspect.
Comments/Questions: Ericsson asked to elaborate on Table 1 Simulation assumptions for NB M2M (20 users per cell were consistent with RAN assumptions) and Figure 2 (SNR distribution looks a bit odd, the knee is due to power control), and on expected ACS values. Metric is different from clean-slate systems.
Conclusion: the document was noted.

Mr. Chao Luo presented TD GPC150181 NB M2M - Simulation Results for Coexistence with GSM (uncoordinated), from Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.
In this contribution, the results from the coexistence study between NB M2M and GSM under uncoordinated deployment are discussed. Simulation results for channel allocation scenario 1, as defined in TD GPC150177, show that the assumed RF system characteristics for NB M2M are sufficient for NB M2M to be deployed in coexistence with GSM although in uncoordinated operation. It is noted that the values of ACLR and ACS listed in the tables are feasible to be implemented for legacy BS and NB M2M UE based on our evaluation.
Comments/Questions: Ericsson asked to elaborate on the requirements aimed for, and asked for some more reasoning be added (5% outage for speech seemed quite high, but it was taken from the spec).
Conclusion: the document was noted.

Mr. Chao Luo presented TD GPC150184 NB M2M - Simulation Results for Coexistence with LTE was updated in GPC150263.
Mr. Chao Luo presented TD GPC150263 NB M2M - Simulation Results for Coexistence with LTE, from Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.
In this contribution, the coexistence between NB M2M and 10MHz E-UTRA under uncoordinated deployment is evaluated with channel allocation defined (i.e. the NB M2M channel is located in the one end of the E-UTRA frequency band). The evaluation is based on the proposed common evaluation framework and assumptions.
Comments/Questions: none.

Conclusion: the document was noted.

Mr. Chao Luo presented TD GPC150164 NB M2M - Optimized Uplink Pilot Design and CBS Tables (update of GP-150085), from Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.
This document is an update. The only purpose of the update is to add the missing description on the proposed pilot sequence generation.

In this contribution, an optimized pilot design for GMSK modulation is proposed for NB M2M. Comparing with the current design, the proposal achieves 10% higher spectral efficiency with only a small performance degradation in terms of required SINR. This does not impact the ability of the solution to meet the 164 dB MCL target.

The uplink CBS tables have been updated to reflect the modified pilot pattern for Class-B modulation and to improve uplink resource utilization for both Class-A and Class-B. The downlink CBS table has also been updated in order to improve downlink resource utilization.
Comments/Questions: Ericsson asked to clarify the motivation for the proposal and the benefit.
Conclusion: the document was noted.

Mr. Chao Luo presented TD GPC150165 pCR 45.820 NB M2M - Pilot Sequence Generation for Class-B, from Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.
Comments/Questions: Ericsson asked to remove a sentence below the Table.
Conclusion: the document was revised in TD GPC150274.

TD GPC150274 pCR 45.820 NB M2M - Pilot Sequence Generation for Class-B was agreed.
Mr. Chao Luo presented TD GPC150156 pCR 45.820 NB M2M - Miscellaneous Corrections - Physical Layer, from Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.
This document proposes some miscellaneous corrections for NB M2M physical layer, including the following:

-
In [1] it was proposed to change the max super frame number to 65535, but this was not captured in the draft TR. This is now corrected.

-
In [2] it was proposed to change the contents of the broadcast burst. However, Figure 7.1.2-4 was mistakenly implemented. This is now corrected.

-
Different terms ("MS", "MTC device", and "UE") are currently used for a "device". It is proposed to align the terminology to "UE".
Comments/Questions: MS is used in GERAN and UE in UMTS/LTE.
Conclusion: the document was revised in TD GPC150275.

TD GPC150275 pCR 45.820 NB M2M - Miscellaneous Corrections - Physical Layer was agreed.
Mr. Zheng Liu presented TD GPC150167 NB M2M - Evaluations of Network Synchronization (update of GP-150050), from Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.
This document is an update of GP-150050 with changes marked in red.
In this contribution, the performance of network synchronization (cell search + FIIS detection) is evaluated. The simulation results demonstrate that the NB M2M design is robust and efficient even in the case of the target coverage extension (164 dB coupling loss).

Comments/Questions: Ericsson asked to clarify the timing drift and the Tables (Sections 2.4 and 2.5 were discussed). Ericsson asked to run the simulations once at a time. Huawei remarked that pessimistic assumptions were made. Ericsson pointed out that the same results could not be obtained by them. Huawei remarked that if different algorithms were implemented, then the results could be different (e.g. worse).
Conclusion: the document was noted.

Mr. Zheng Liu presented TD GPC150168 pCR 45.820 NB M2M - Network Synchronization Performance Evaluation, from Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.
Comments/Questions: Ericsson asked for a better understanding before the pCR is included in the TR. Huawei asked a contribution be provided by Ericsson.
Conclusion: the document was noted.

Mr. Zheng Liu presented TD GPC150169 NB M2M - Performance of Uplink Timing (update of GP-150093), from Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.
This is an update of the document GP-150093 with changes highlighted in red. The changes are mainly made upon the performance results by using an optimized algorithm.
The uplink timing performance of the NB M2M system is evaluated based on simulations. The simulation results show that less than 1/8 symbol timing error can be achieved with more than 98% confidence in the NB M2M system. Therefore, the assumption of 1/4 symbol timing error in our previous contribution is pessimistic and leaves sufficient margin for implementation. Considering that ToA tracking is usually performed in addition to the initial ToA estimation, the timing error affecting burst demodulations will be even smaller.

Comments/Questions: Ericsson asked whether 32 samples per symbol were the minimum number needed to achieve the results (negative). Ericsson asked what would be the minimum number needed then, in view to evaluate the complexity.
Conclusion: the document was noted.

Mr. Zheng Liu presented TD GPC150170 pCR 45.820 NB M2M - Uplink Synchronization Performance Evaluation, from Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.
Comments/Questions: none.

Conclusion: the document was agreed.

Mr. Zheng Liu presented TD GPC150171 NB M2M - Coverage Performance of Random Access  (update of GP-150092), from Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.
In this document, the coverage performance of the random access request in the NB M2M system is evaluated in terms false detection rate at the target MCL of 164 dB. The results show that the false detection rate of RACH is lower than 0.001%, while achieving a BLER of lower than 10%.
Comments/Questions: Ericsson felt more statistics were needed (e.g. 1 Million realizations instead of 100000). Vodafone proposed to make a proportion 1:10 for the results, which was found agreeable. Thermal noise was mentioned by Ericsson to be used as input to the receiver. The value of at -5.7 dB SNR was discussed.
Conclusion: the document was noted.

Mr. Zheng Liu presented TD GPC150172 pCR 45.820 NB M2M - Coverage Performance of Random Access, from Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.
Comments/Questions: none.

Conclusion: the document was revised in TD GPC150276.
TD GPC150276 pCR 45.820 NB M2M - Coverage Performance of Random Access (revision of GPC150172) was agreed.
Mr. Zheng Liu presented TD GPC150173 NB M2M - Frequency Hopping for Uplink Channel Bonding, from Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.
The frequency hopping for the uplink transmissions with channel bonding is discussed. The frequency hopping scheme for the non-bonding case can be directly reused for the channel bonding case with some particular restrictions on the hopping configuration.
Comments/Questions: Ericsson asked to include an example. The case of frequency hopping was discussed, with the target of 8 bonded channels. More clarification was felt needed by Ericsson. Typical range for FH was clarified. Split of long bursts in shorter segments was discussed as well (in case of FH).
Conclusion: the document was noted.

Mr. Zheng Liu presented TD GPC150174 pCR 45.820 NB M2M - Addressing the FFS Aspect of Uplink Frequency Hopping, from Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.
Comments/Questions: More clarification was felt needed by Ericsson for the optional case of 8 bonded channels, and on the enable/disable mechanism for the FH with long bursts. A more general description was requested to be provided.
Conclusion: the document was revised in TD GPC150277.

TD GPC150277 pCR 45.820 NB M2M - Addressing the FFS Aspect of Uplink Frequency Hopping (revision of GPC150174) was agreed.
TD GPC150180 NB M2M - Frequency Hopping for Uplink Channel Bonding, from Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd. was WITHDRAWN (MISSING).
Mr. Zheng Liu presented TD GPC150175 NB M2M - Optimization of DCI Burst Structure, from Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.
This document proposed an optimized DCI burst structure for the NB M2M system. Compared to the previous design, the optimized structure achieves better link-level performance, and so allows the use of higher DCI MCS values in some coupling loss scenarios, while maintaining the same degree of configuration flexibility.

Comments/Questions: burst length and granularity of burst length were discussed.
Conclusion: the document was noted.

Mr. Zheng Liu presented TD GPC150176 pCR 45.820 NB M2M - Optimization of DCI Burst Structure, from Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.
Comments/Questions: this pCR was conditionally agreed in WG2.
Conclusion: the pCR was agreed.

Mr. Chao Luo presented TD GPC150157 NB M2M - Summary of Coverage Performance (update of GP-150089), 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 PHY data rate much higher than 211.11 bps (corresponding to a data rate of 160 bps at the SAP to the SNDCP layer) for all data channels. Therefore, the requirements 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: Ericsson asked to clarify Table 2 Burst configurations for MCL calculations (about the exception report burst length, which was clarified to be 105 bytes), the class A MCL calculation peak average (a note could be added on PA), and the BLER value 0.8% in Table 6 (the value was justified).
Conclusion: the document was noted.

Mr. Chao Luo presented TD GPC150158 pCR 45.820 NB M2M - Summary of Coverage Performance, from Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.
Comments/Questions: Ericsson felt the 10% target BLER for both control and data channels was not agreed, yet, in the methodology, and then felt premature to agree the CR. Ericsson also felt the mentioned value of 211 bps would require a lot of padding. Huawei asked to explain the rationale for not using the 10% BLER (proposed since the beginning and also used by other Companies). Ericsson felt the throughput target was of relevance. Qualcomm felt the adoption of the 10% BLER value was a compromise to move forward. TELECOM ITALIA S.p.A. felt this value was consistent with EGPRS and must by all means be used. Ericsson reminded the requirement is ffs in the TR, for the time being. Ericsson also pointed out there are other aspects, e.g. load, exception report at 90% and 99% that would need to be met by all candidate proposals. Neul felt a sensible way to compare solutions should be pursued, and remarked that also Ericsson made assumptions still unclear for other Companies about the coverage analysis.

During Telco#10 the Rapporteur summarized the TC#10 Proposed way forward #3 in 4 bullet points:

- For system approaches that don't use HARQ, use 10% BLER for the coverage simulation.

- For systems using HARQ, explain how they meet the 160 bps at the MCL coverage extension and 10 sec Exception reporting requirements.

- For both approaches the 10 sec Exception report requirement is for [90]% of cases at maximum coupling loss.

- The Exception report should still be a broadly analytic calculation, but further discussion on e.g. delay for 99% of cases is open.

Ericsson felt there are still some open points (load assumptions, scheduling, etc.) that needed further discussion, and the Chairman proposed to continue the discussion off-line during the coffee break. 
Conclusion: the document was left open. Then it was noted.
Mr. Robert Young presented TD GPC150138 NB M2M – SI1 Reading Latency, from Neul Limited. This document was also allocated to A. I. 2.4.2.3.
The objective is to achieve a latency of 10 seconds for exception reporting.

This contribution presents link level simulation results for SI1 reading latency.
Comments/Questions: Ericsson asked to clarify the case of more than 8 frames.
Conclusion: the document was noted.

Ms. Lei Liu (Emmy) presented TD GPC150149 NB M2M - Exception Report Latency (update of GP-150109), from Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.
In this contribution, the exception report latency has been analysed for the NB M2M solution. Results are presented for 0 dB, 10 dB and 20 dB coverage extension compared with legacy GPRS. The results indicate that the 10 second latency target for exception reporting can be achieved even with 20 dB coverage extension, for 99% confidence in successful delivery of the report.

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

1.
The NB M2M 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.

2.
The NB M2M solution achieves 20 dB coverage extension using an UE transmit power of only +23 dBm (200 mW), resulting in a peak current requirement that is compatible with a wider range of battery technologies.
Comments/Questions: Intel asked to clarify some results put in the document (TD GPC150157 Table 6 was pointed out). Ericsson felt how to model the traffic channel impacted on the Exception Report Latency. The Chairman reminded the performance objectives set in the TR.
Conclusion: the document was noted.

TD GPC150150 pCR 45.820 NB M2M - Exception Report Latency was revised in TD GPC150253.
Ms. Lei Liu (Emmy) presented TD GPC150253 pCR 45.820 NB M2M - Exception Report Latency, from Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.
Comments/Questions: the discussion was still open.
Conclusion: the document was noted.
Mr. Robert Young presented TD GPC150137 NB M2M – Battery Life Analysis, from Neul Limited. This document was also allocated to A. I. 2.4.2.3.

This document is an update of GP-150073, with changes marked in red.
In this paper, the achievable battery life for an MS using the NB M2M solution for Cellular IoT is estimated as a function of reporting frequency and coupling loss.

Compared with the previous revision of this submission in GP-150073, significant improvements in battery life have been achieved through optimizations of the MCS values selected for DCIs and uplink reports, optimization of the DCI format, and a less conservative assumption regarding NB M2M receiver power consumption. In addition, the negative impact of uplink report retransmissions has now been included.

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:

1.
The NB M2M 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.

2.
The NB M2M solution uses an 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 battery life of 9.5 to 10 years can be achieved with a 2 hour reporting interval for a 50 byte application payload. This could be further improved by exploiting adaptive power allocation on the downlink, using frequency hopping to smooth the PSD over time, but it is not clear whether this is allowed by the common assumptions.

-
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 essentially 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: the quantitative benefit of frequency hopping was asked to be clarified. Dynamic power allocation, frequency diversity, deep fading case were also discussed. Ericsson asked to clarify the DCI interval setting (rationale for different values appearing in different papers). Ericsson asked also to clarify the frequency re-use.
Conclusion: the document was noted.

Mr. Robert Young presented TD GPC150136 pCR NB M2M – Battery Life Analysis, from Neul Limited. This document was also allocated to A. I. 2.4.2.3.

Comments/Questions: this pCR was conditionally agreed in WG2. Ericsson asked that also this pCR is not agreed, waiting for an agreement on the 10% BLER issue discussed during the off-line session. Neul felt that battery life was not related to it. Ericsson felt there was an implication of coverage and reporting also on the battery life analysis. Use of an integrated PA was asked to be clarified whether linked to a specific vendor. Leakage impact for integrated and external PA was asked to be clarified (no specific leakage impact was felt to exist). The assumption of a 5% reduction in PA efficiency compared with an external PA was felt reasonable. Values will be checked.
Conclusion: the document was noted.

Mr. Robert Young presented TD GPC150135 pCR NB M2M – Introduction, from Neul Limited. This document was also allocated to A. I. 2.4.2.3.

Comments/Questions: Ericsson general observation was that all Candidates should not put a description of their proposed solution. Neul felt useful for the reader to become familiar with brand new technologies. u-blox pointed out that the Introduction was important for the unfamiliar reader to capture the technical system design. The Chairman asked to align with Clauses 4 and 5. Ericsson asked to avoid repetitions (e.g. of objectives) in the Introduction.
Conclusion: the document was revised in TD GPC150267.

Mr. Robert Young presented TD GPC150267 pCR NB M2M – Introduction (revision of GPC150135).

Ericsson proposed to provide proposals for text modifications (off-line).

Conclusion: the document was noted.
Mr. Chao Luo presented TD GPC150262 NB M2M - Downlink PAPR, from Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.
In this document, simulation results for the downlink PAPR of NB M2M are presented. It can be seen that the downlink PAPR when one out of four GSM carriers is re-farmed to NB M2M is increased by less than 1 dB, assuming an NB M2M frequency re-use of 1/3.

Comments/Questions: this document was discussed with TD GPC150196.
Conclusion: the document was noted.

Mr. Yutao Sui presented TD GPC150196 NB M2M and NB OFDMA, On the impact to legacy GSM/EDGE base stations, from Ericsson LM. This contribution was also allocated to A. I. 1.4.2.4, 2.4.2.3, 2.4.2.4.

The study on Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things (FS_IoT_LC) contains a set of performance objectives as well as a set of compatibility objectives. Among the latter belongs the objective to "Minimize impacts to the GPRS/EDGE base station hardware".

Later in Annex A of the TR 45.820 an additional preference is expressed in that "It is expected that the Cellular IoT technology is at least deployable on existing radio access sites based on 3GPP Multi Standard Radio Base Station Specifications (with the re-use of existing antennas, feeder cables etc.) and can preferably be introduced as a software load on those existing radio access nodes.".

The intention of this contribution is to initiate a discussion around the compatibility of new narrow band radio access technologies so far captured in TR 45820, i.e. NB M2M and NB OFDMA, with legacy GSM/EDGE base stations.

This document is mainly focused on GERAN1 aspects, but it also contains GERAN2 related parts. Clause 2 provides some general comments on the BSM/EDGE BTSs, and clause 3 goes through a list of examples where impact on legacy BTSs need to be studied. The scope (GERAN1 or GERAN2) of each clause in Clause 3 is made clear in the heading of the respective sub-section.

This contribution initiates a discussion around the FS_IoT_LC compatibility objective "Minimize impacts to the GPRS/EDGE base station hardware" in the context of the NB M2M and NB OFDMA proposals. A row of examples is made to highlight the importance of a thorough assessment of the impact from these new RATs to the legacy fleet of GSM/EDGE base stations.

Comments/Questions: Qualcomm felt there was no relevant issue for BTS and complexity. Huawei asked to clarify the PAPR values in Figure 1 (Ericsson pointed out 16QAM was used). TeliaSonera reminded an alternative metric used for back-off (cubic metric) vs. PAPR. Huawei and Ericsson made various comments about the reciprocal interpretation of objectives set in the TR (about "minimum", "at least", etc.).
Conclusion: the document was noted.

Mr. Peng Xue presented TD GPC150147 NB-M2M – Discussions of System Design, from Samsung Electronics Co., Ltd.. This contribution was also allocated to A.I. 2.4.2.3.

In this contribution, Samsung discussed several points of the system design of NB-M2M solution.
Based on the discussion of the PHY design in the NB-M2M solution, we have the following observations:

Observation 1: It is observed that there may be physical channel(s) not belonging to any base station sectors according to the frequency reuse strategy of the system. The possible usage may be further clarified.

Observation 2: It is observed that the reporting criteria of measurements and the related procedures for link adaptation of the system were not described in details.

Observation 3: Further clarification is necessary on how to differentiate the RACH configuration for different MTC device classes.

Observation 4: It is necessary to clarify if the coverage class is indicated in the RACH configuration in the system information.

Observation 5: It is observed that the access cause of Random Access Request was not defined yet.

Observation 6: Further clarification is necessary on indicating downlink allocations for the Random Access Response in the DCI packet payload elements table (i.e., Table 7.1.4.2-2. in [2]).

Observation 7: It is observed that the notification of the adapted coverage class from the MTC device to the BS was not be clarified in the coverage class adaptation procedure (in Figure 7.1.4.7-2 in [2]).
Comments/Questions: Huawei commented on Observation 1 (schedule could solve the problem). The possible usage was proposed to be ffs. The other Observations were replied by WG2 meeting.
Conclusion: the document was noted.
1.4.2.4
Narrowband OFDMA

Mr. Mungal Dhanda presented TD GPC150237 Narrowband OFDMA - Energy consumption analysis, from Qualcomm Incorporated. This contribution was also allocated to A.I. 2.4.2.4.

This document described the energy efficiency analysis of NB-OFDMA in accordance with the methodology.
The energy consumption analysis is accomplished by summing the energy for each state occupied by a device in accomplishing an uplink packet transmission. Each state energy is computed as the average power consumed in that state multiplied by the time duration of the state. The transaction energy is multiplied by the number of transactions per day to compute the energy consumed by day. Using a 5 W-hr battery capacity as a reference, the endurance is computed by dividing the battery capacity by the energy consumption per day and the number of days by 365.

This document showed the power consumption evaluation. The analysis shows for combination of fast reporting period and high MCL battery life is below 10 years while for other cases battery life exceeds 10 years.
Comments/Questions: Ericsson asked to elaborate on the search time and coverage classes (the coverage class choice depending on performance). Neul asked whether re-transmission was included (negative). PRACH figures in Table 4 were discussed.
Conclusion: the document was noted.

Mr. Mungal Dhanda presented TD GPC150238 Narrowband OFDMA – Latency evaluation, from Qualcomm Incorporated. This contribution was also allocated to A.I. 2.4.2.4.

This document provides latency evaluation for transmitting exception report to the network and calculations show an exception report with or without TCP header compression can be delivered to the network within 10 seconds.
Comments/Questions: the time to receive acknowledgement was discussed (Ericsson asked to clarify the different values in Tables 1 and 4). The values in Table 5 Exception report activity duration were felt manageable by Qualcomm. Ericsson pointed out the scheduling delay should be taken into account.
Conclusion: the document was noted.

Mr. Xiaofeng Wang presented TD GPC150239 Narrowband OFDMA – Further synchronisation analysis, from Qualcomm Incorporated.

This document presented more performance evaluation results of the synchronization design, taking into account the inter-cell interference.

In this contribution, Qualcomm Incorporated studied the synchronization performance using the proposed 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.

Our study shows around 95% and 90% acquisition probability can be achieved, for respectively initial acquisition and cell reconfirmation cases, within 1 second at the worst MCL of 164 dB. The residual frequency offset estimation error is shown to be limited to -/+ 40 Hz and hence the proposed design is also capable of providing an accurate frequency estimation.
Comments/Questions: Ericsson asked whether the cells were synchronized (the contribution should be interpreted for a single cell, no synchronization was assumed for the simulations). It was pointed out that the crystal has 2 ppm precision. values in Figure 5 were discussed.
Conclusion: the document was noted.

Mr. Xiaofeng Wang presented TD GPC150240 Narrowband OFDMA – Impacts of  frequency offset, from Qualcomm Incorporated.

In this document, impacts of frequency offset in NB-OFDMA is studied with the focus on the performance loss due to inter-carrier interference.
It is shown that the performance degradation due to frequency offsets and UL power imbalance is small, only about 0.2 dB in the two worst-case power imbalance scenarios.

Comments/Questions: Huawei asked it UL timing error was simulated (negative). Ericsson asked to clarify the power control. Further questions were left for off-line discussions.
Conclusion: the document was noted.

Mr. Xiaofeng Wang presented TD GPC150241 Effective SINR for coexistence study of narrowband systems with GSM, from Qualcomm Incorporated. This contribution was also allocated to A.I. 1.4.1.

It is agreed that the 5th, 50th and 90th percentile SINR reduction at the CIoT receiver is used to measure the impact of GSM to CIoT.

In narrowband systems such as NB-OFDMA and NB-FDMA, frequency hopping is an effective tool for interference management. It is important to consider frequency hopping in the evaluation of coexistence of a narrowband system with other legacy cellular systems.

In this study, the effective exponential SINR mapping is proposed for the performance evaluation when frequency hopping is applied. In addition, CDF of the effective SINR in the NB-OFDMA uplink is presented based on the proposed evaluation framework.

Proposal 1: If frequency hopping is supported, the 5%, 50%, and 95% percentile reduction of effective SINR defined in Eq. (1) at the CIoT receiver is used to measure the impact of GSM to CIoT.

The effective SINR based on the EESM method is proposed as a single-valued performance metric when hopping is performed in narrowband CIoT solutions.

Simulation results of NB-OFDMA UL in the presence of GSM interference has demonstrated the effectiveness of frequency hopping in narrowband CIoT solutions.

Comments/Questions: none.
Conclusion: the document was noted.
Mr. Peng Xue presented TD GPC150148 NB-OFDMA – Discussions of System Design, from Samsung Electronics Co., Ltd. This contribution was also allocated to A.I. 2.4.2.4.
In this contribution, Samsung discussed several points of the system design of NB-OFDMA solution.

Based on the discussion of the system design in the NB-OFDMA solution, we have the following observations:

Observation 1: It is observed that the detailed procedure and measurement metric for initial path loss estimation at the MS side were not defined.

Observation 2: More details are necessary regarding the resource segmentation/allocation for the data channels, i.e., PUSCH and PDSCH.

Observation 3: In PUSCH transmission, it is necessary to revise the frequency hopping design considering the slot type, i.e., the normal slot or extended slot.

Observation 4: In PDCCH, further study is necessary regarding the ACK/NACK coding scheme.

Observation 5: It is observed that the possible usage of the remaining resources in the PBCH slots was not clarified.
Comments/Questions: Qualcomm explained Observation 3 (PUSCH and PRACH are together), Observation 4 was felt covered in the TR, about Observation 5 the remaining tones are not used. Ericsson asked to clarify Observation 3 (about block size, internal micro hopping would not occur). PUSCH parameters were asked to be indicated (they are all enabled), fixed size is used. 
Conclusion: the document was noted.

TD GPC150196 NB M2M and NB OFDMA, On the impact to legacy GSM/EDGE base stations, from Ericsson LM was also allocated to A. I. 1.4.2.3, 2.4.2.3, 2.4.2.4.

The study on Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things (FS_IoT_LC) contains a set of performance objectives as well as a set of compatibility objectives. Among the latter belongs the objective to "Minimize impacts to the GPRS/EDGE base station hardware".

Later in Annex A of the TR 45.820 an additional preference is expressed in that "It is expected that the Cellular IoT technology is at least deployable on existing radio access sites based on 3GPP Multi Standard Radio Base Station Specifications (with the re-use of existing antennas, feeder cables etc.) and can preferably be introduced as a software load on those existing radio access nodes.".

The intention of this contribution is to initiate a discussion around the compatibility of new narrow band radio access technologies so far captured in TR 45820, i.e. NB M2M and NB OFDMA, with legacy GSM/EDGE base stations.

This document is mainly focused on GERAN1 aspects, but it also contains GERAN2 related parts. Clause 2 provides some general comments on the BSM/EDGE BTSs, and clause 3 goes through a list of examples where impact on legacy BTSs need to be studied. The scope (GERAN1 or GERAN2) of each clause in Clause 3 is made clear in the heading of the respective sub-section.

This contribution initiates a discussion around the FS_IoT_LC compatibility objective "Minimize impacts to the GPRS/EDGE base station hardware" in the context of the NB M2M and NB OFDMA proposals. A row of examples is made to highlight the importance of a thorough assessment of the impact from these new RATs to the legacy fleet of GSM/EDGE base stations.

Comments/Questions: none.

Conclusion: the document was noted.

1.4.2.5
Cooperative Ultra Narrowband

Mr. Benoit Ponsard presented TD GPC150143 C-UNB : Downlink Physical Layer Design, 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: the simulation assumption were asked to be elaborated. BPSK is used in DL. The drift, center frequency for DL transmission and Figure 1 were discussed (the transmission mechanism of 3 random frequencies was explained). The mean power was felt not enough info (more info will be provided at next meeting).
Conclusion: the document was noted.

Mr. Benoit Ponsard presented TD GPC150144 C-UNB : Uplink Physical Layer Design, from SIGFOX.
This contribution detailed the design of the C-UNB uplink and shows how this radio access technology can meet requirements from Cellular IoT with very limited complexity in the device modems.
Comments/Questions: Huawei aske the assumption on the general channel model. The UL and DL assume different bandwidths, the reason being the different bitrate in UL and DL (256 and 600 bit/s), so in DL the bandwidth is 1000 Hz. Pulse shaping will be further clarified next time. Upper power of +24 dBm instead of +23 dBm was chosen to get the MCL. The table is not reflecting the three transmissions, just a single one. The repetitions were clarified. Figures 1 and 2 are from actual deployments. Other questions will be clarified next time.

Conclusion: the document was noted.

Mr. Benoit Ponsard presented TD GPC150146 C-UNB : Radio Resource Management, from SIGFOX. This contribution was also allocated to A. I. 2.4.2.5.
This contribution detailed some aspects of the radio resource management in C-UNB radio access technology. It shows how C-UNB can meet requirements from Cellular IoT with very limited complexity in the UE modems.
Comments/Questions: the beacon received by the UE and beacon channel center frequency were explained. The DL transmission after the UL transmission was asked to be elaborated, as concerns the exception reports (trade-off between the latency and drained power). TELECOM ITALIA S.p.A. felt the requirement set in the TR should be met, and asking the operators to wake up the terminals by network commands would not be acceptable, since it would jeopardize meeting all the requirements. Ericsson asked to elaborate further on the beacon time diversity (minimum level of synchronization is foreseen, in the range of 100 ms) and on paging sub-optimal solution.
Conclusion: the document was noted.

1.4.2.6
Combined Narrowband and Chirp Spread Spectrum

Mr. Olivier Seller presented TD GPC150228 Chirp Spread Spectrum based synchronization, from Semtech Neuchatel SA.
In this contribution, Semtech discussed a chirp based beacon, broadcasted by all stations, so as to allow fast frequency synchronization which is key to power savings.
Semtech refined the combined CSS and narrow band proposal. Semtech showed that an overlaid CSS based beacon is suitable for fast frequency synchronization, within a system that allows a 20dB MCL improvement over GSM.
Comments/Questions: Figure 7 was discussed (time diversity explaining the performance). The +43 dBm limit is exceeded by 1 dB (it will be corrected). Ericsson felt the value was much higher (45.5dBm is just one component, which was recognized, the spreading factor will be increased). Impact of data channel was also discussed.
Conclusion: the document was noted.

Mr. Olivier Seller presented TD GPC150229 Combined narrowband and CSS performance, from Semtech Neuchatel SA.
This document updates with performance simulation results over the channel model used by the group. The table recalls the proposed channel bandwidths for narrowband GMSK modulations on the uplink. On the downlink, only 3200, 6400, and 12800 Hz bandwidths are used.
The combined CSS and narrow band proposal allows a 20dB MCL improvement over GSM.
Comments/Questions: none.

Conclusion: the document was noted.

1.4.3
Other technical input

TD GPC150195 On Clean Slate system designs, from Ericsson LM was WITHDRAWN MISSING.
1.5
Updates to the technical report
Mr. Chris Pudney / Siva Subramani presented TD GPC150185 Updates to the Technical Report, from VODAFONE Group Plc (Rapporteur).

Comments/Questions: none.

Conclusion: the document was agreed.

1.6
Work plan [Joint G1/G2 session]
The 3GPP Work Plan, from MCC, is available at

http://www.3gpp.org/ftp/Information/WORK_PLAN/
Mr. Chris Pudney presented TD GPC150301 Proposed Workplan update for Cellular IoT (F_IoT_LC), from Rapporteur ((Vodafone GROUP Plc). 
Comments/Questions: a G1/G2 Telco#11 was proposed on Wednesday 6th May 2015 9:00-12:00 h CEST, Host: Vodafone. Deadline for circulating the documents: 5th May 2015, 9:00 a.m. CEST.
Conclusion: the document was revised in TD GPC150302.
TD GPC150302 Proposed Workplan update for Cellular IoT (F_IoT_LC), from Rapporteur ((Vodafone GROUP Plc) was agreed.
Mr. Chris Pudney presented TD GPC150295 Potential Meeting Schedule for Normative work following FS_IoT_LC.
Comments/Questions: CIoT Ad Hoc #6 was proposed to be held one week after. The document was left to be further discussed over the reflector 3GPP_TSG_GERAN_TDOC.
Conclusion: the document was noted.

1.7
Letters to other groups

LSs sourced TSG GERAN WG1: 
Mr. Chris Pudney presented TD GPC150279 Draft LS on LTE/UMTS coexistence studies for FS_IoT_LC (To: RAN WG4).

Comments/Questions: Huawei expressed concern to send this LS, as it was not clear how RAN4 and GERAN1 would co-operate. Vodafone asked to send it (to resolve possible feedback concerns from RAN4 in time to complete the work). The Chairman GERAN WG1 strongly recommended to send the LS. 
Conclusion: the document was revised in TD GPC150293.

TD GPC150293 Draft LS on LTE/UMTS coexistence studies for FS_IoT_LC (To: RAN WG4, Cc: TSG RAN, TSG GERAN, TSG SA). It was revised in TD GPC150305.
TD GPC150305 LS on LTE/UMTS coexistence studies for FS_IoT_LC (To: RAN WG4, Cc: TSG RAN, TSG GERAN, TSG SA) was approved.
1.8
Any other business
None.
1.9
Close of meeting
The TSG GERAN1 Chairman thanked ETSI for hosting the GERAN1 ad-hoc meeting on CIoT #2 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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