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7.1.1
Opening of the meeting

The meeting was opened by the TSG GERAN WG1 Chairman, Mr. Olof Liberg (Ericsson). The Secretary was Paolo Usai (ETSI MCC).
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.

Then IPRs obligations for 3GPP members were recalled to all Delegates.

The 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 Chairman made the following statement regarding competition law:

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

The present meeting shall be conducted with strict impartiality and in the interests of 3GPP.

Furthermore, I would like to remind you that timely submission of work items in advance of 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 antitrust and competition laws and that compliance with said laws was therefore required by any participant of the meeting, including the Chairman and Vice-Chairmen and were invited to seek any clarification needed with their organization's legal counsel. The present meeting would be conducted with strict impartiality and in the interests of 3GPP. Delegates were reminded that timely submission of work items in advance of TSG/WG meetings was important to allow for full and fair consideration of such matters."

7.1.2
Approval of the agenda
The TSG GERAN WG1 Chairman presented the Draft Agenda for TSG GERAN WG1 during TSG GERAN#65 in Shanghai, P. R. of China provided in TD GP-150002; the Agenda was approved.
7.1.3
Actions related to previous meetings

7.1.3.1
Approval of documents from the previous meeting

The report from the previous GERAN WG1#64 meeting in TD GP-141000 was already provided during the GERAN#64 Plenary. It was approved (in version 0.0.1).
The TSG GERAN WG1 Chairman presented TD GP-150062 Draft Report of Ad-hoc GERAN1 meeting CIoT, version 0.0.1, from GERAN WG1 Secretary.

Comments / Questions: none.
Conclusion : this document was noted at the GERAN1#65 meeting.

The TSG GERAN WG1 Chairman presented TD GP-150207 GERAN1 Chairman's Report from 1st Ad-hoc on CIoT, from GERAN WG1 Chairman.

Comments / Questions: none.
Conclusion : this document was noted at the GERAN1#65 meeting.


7.1.3.2
Challenges to working agreements (must have been previously requested)

None.

7.1.4
Letters / Reports from other groups 

7.1.4.1
TSG-CT, TSG-RAN, TSG-SA and PCG/OP

Mr. Mungal Singh Dhanda presented during the opening Plenary TD GP-150066 Reply LS on paging for MTC, from TSG SA WG2.Mr. Chris Pudney presented it during the WG1 meeting.
SA2 thanked RAN1 for the LS on paging for MTC.

SA2 discussed whether any CN assistance can be provided beyond what is already supported since rel.12 (i.e. the MME's storage of "UE radio capability for paging" information).

In order for SA2 to understand better whether any system enhancements will be needed to assist the "eNB to have knowledge on the required amount of coverage enhancement during Paging message transmission" we would like to ask the following questions:

1.
Is the eNB expected to determine the required amount of coverage enhancement techniques based only on static information (such as UE radio capability) or also dynamic information e.g. whether they are in good or bad coverage-

2.
Is there benefit to store the information about whether the UEs (in idle mode) are in good or bad coverage in CN, in order for some information to be later contained in paging message to eNB-

3.
Is it important that the CN ONLY sends S1 interface paging to the last used eNB (e.g. would the RAN be adversely impacted if other eNBs received the request paging indicating "coverage enhancement required")-

4.
Is there benefit to indicate to the eNB whether the page is an e.g. 1st page or 2nd, or last page from the MME for that UE-

5.
Is there a benefit for the MME to potentially cancel paging when the UE has responded to the MME in order to avoid the other eNBs in the paging area to send further paging over the air-

ACTION:
SA2 asks RAN1, RAN2 and RAN3 to provide answers to the above questions that fall within your area of responsibility.

Comments / Questions: the LS was asked to be seen in WG1 and WG2 at the opening GERAN#65 Plenary.
At the WG1 meeting, Vodafone felt a reply (despite the LS was in copy to GERAN) would be appropriate, in co-ordination with WG2. Nokia Networks asked to elaborate further on the discussions that took place in SA2. An off-line discussion was felt useful in order to draft a reply (c/o Nicklas Johansson).
Conclusion: the LS was noted at the opening TSG GERAN Plenary meeting. It was noted at the TSG GERAN1#65 meeting.

7.1.4.2
From Partners and their bodies

None.


7.1.4.3
Others

None.

7.1.5
Technical work


7.1.5.1
Documents related to Rel-12 or earlier features

7.1.5.1.1
MSRD for VAMOS
MSRD_VAMOS
Mr. Juergen Hoffman presented TD GP-150294 CR 45.005-0577 Corrections on VAMOS III Performance Requirements for VDTS4 - RBER (Release 12), from Nokia Networks.
It was agreed.

7.1.5.1.2
New Training Sequence Codes for GERAN [Exception]
Mr. Mårten Sundberg presented TD GP-150124 CR 45.002-0181 Extended TSC sets correction (Release 12), from Ericsson LM. It was agreed.
Mr. Mårten Sundberg presented TD GP-150125 CR 45.050-0011 Extended TSC sets correction (Release 12), from Ericsson LM. It was agreed.


7.1.5.1.3
Any other documents related to Rel‑12 or earlier features
CRs / contributions presented at GERAN WG1#64
TD GP-140926 CR 45.002-0179 rev 1 Support for extended EARFCN value range in GERAN (Radio Interface) (Release 11), from Alcatel-Lucent, Ericsson LM was POSTPONED. Then it was WITHDRAWN at G1#65.
TD GP-140927 CR 45.002-0180 rev 1 Support for extended EARFCN value range in GERAN (Radio Interface) (Release 12), from Alcatel-Lucent, Ericsson LM was POSTPONED. Then it was WITHDRAWN at G1#65.

TD GP-140928 CR 45.008-0622 rev 2 Support for extended EARFCN value range in GERAN (Radio Interface) (Release 11), from Alcatel-Lucent, Ericsson LM was POSTPONED. Then it was WITHDRAWN at G1#65.

TD GP-140929 CR 45.008-0623 rev 2 Support for extended EARFCN value range in GERAN (Radio Interface) (Release 12), from Alcatel-Lucent, Ericsson LM was POSTPONED. Then it was WITHDRAWN at G1#65.

TD GP-140893 Draft CR 24.008 Capability indicator for extended EARFCN value range in GERAN, from Alcatel-Lucent, Ericsson LM was revised in TD GP-140964.
TD GP-140964 Draft CR 24.008 Capability indicator for extended EARFCN value range in GERAN was also allocated to A. I. 7.2.5.1.1.  It was noted in WG1.

7.1.5.2
Documents related to Rel-13 features

7.1.5.2.1
Small Technical Enhancements and Improvements for Release 13
From TSG GERAN WG1#63 meeting

TEI12

Mr. Jeremie Giraud presented during TSG GERAN1#63 TD GP-140499 CR 45.005-0574 A-GANSS sensitivity use case (Release 12), from THALES.

It was revised in TD GP-140685. Justification was requested for this CR. Qualcomm objected this CR, and committed to provide a discussion paper on the matter at next meeting.

TD GP-140685 CR 45.005-0574 rev 1 A-GANSS sensitivity use case (Release 12) was POSTPONED (until next meeting TSG GERAN1#64). Then it was revised at G1#64 in TD GP-140807.
From TSG GERAN WG1#64 meeting
Miss Celine Berland presented during TSG GERAN1#64 TD GP-140807 CR 45.005-0574 rev 2 A-GANSS sensitivity use case (Release 12). Qualcomm reminded there was no performance requirement for 4 constellations (THALES felt the comment was not relevant to the purpose of the proposed CR). TELECOM ITALIA S.p.A. pointed out that GERAN should solve in the core spec the potential case of a receiver that is not GPS capable. Qualcomm replied that G3new would define a testing solution, in case of such scenario. The CR was revised in TD GP-140950.
TD GP-140950 CR 45.005-0574 rev 3 A-GANSS sensitivity use case (Release 13) was revised in TD GP-140989. Intel raised concern on this CR, since impacting the receivers of other technologies as well. Intel asked whether THALES intended to align also the RAN specs, which was confirmed by THALES. It was confirmed that, at present, the requirements are identical for GSM, UMTS and LTE (since historically they were propagated from GSM to UMTS to LTE specs). TELECOM ITALIA S.p.A. encouraged the interested Companies to work together and solve in the core specs the potential case of a receiver that is not GPS capable, irrespective of the technology involved.
TD GP-140989 CR 45.005-0574 rev 4 A-GANSS sensitivity use case (Release 13) was POSTPONED (until next meeting TSG GERAN1#65). Then it was WITHDRAWN at TSG GERAN1#65.
7.1.5.2.2
Any other Rel‑13 documents
None.

7.1.5.3
Documents related to Study Items
7.1.5.3.1
Solutions for GSM/EDGE BTS Energy Saving
From TSG GERAN WG1#64 meeting
TD GP-140994 Draft 3GPP TR 45.926 V1.4.0 on Solutions for GSM/EDGE BTS Energy Saving, from SI Rapporteur was agreed at the GERAN1#64 meeting (without presentation). Then it was revised in TD GP-150306.
TD GP-150306 Draft 3GPP TR 45.926 V1.5.0 on Solutions for GSM/EDGE BTS Energy Saving was agreed at the GERAN1#65 meeting.
Mr. Juergen Hofmann presented TD GP-150199 Meeting Minutes of BTS Energy Savings telco#17, from SI Rapporteur.

Comments / Questions: none.
Conclusion : this document was noted at the GERAN1#65 meeting.

Mr. Juergen Hofmann presented TD GP-150201 Power Reduction on BCCH Carrier – Performance Evaluation (Update), from Nokia Networks.

In this contribution updated results are shown for the coverage layer and the capacity layer scenario for the small site configuration S(2/2/2) and the medium site configuration S(4/4/4) related to the evaluation of the BCCH power saving method described in [1], for low mobility users and for the voice-only traffic scenario. From the results it can be seen that in the investigated power reduction range (APD range) up to 6 dB, savings in cumulated TRX power consumption up to 16 % are achieved for the small site configuration S(2/2/2) and up to 9 % for the medium site configuration S(4/4/4), respectively, which is considered to be substantial.

With regard to call quality, the level of satisfied users of 95 % is met in all scenarios, the actual levels being all above 98.5 % except for the busy hour scenario (Scenario S4), where the levels decrease to 95.5 % at most.

With regard to reliability of the evaluation results, satisfied user rates on the BCCH for the reference case in all investigated scenarios are close to each other (i.e. between 98.5 % and 100%) indicating that still a somewhat longer simulation duration is needed.

On the other side the handover rate is significantly reduced along the power reduction, the reduction being in the order of 15…27 % against the reference case depending on the scenario.

Furthermore it is observed that call blocking is generally slightly improved against the reference case and call dropping is not degraded against the reference. This is reasoned by the increased number of suitable neighbour cells in idle mode as well as in connected mode, where in average the number of good candidate cells is increased up to 0.7 in idle mode, and up to 1.09 in connected mode, respectively. In both cases the number is observed to steadily increase along the maximum power reduction in the considered APD range. Furthermore the number of cell reselections in idle mode is observed not to be increased compared to the reference case. Thus power reduction on BCCH layer for the APD range 2 dB…6 dB is supposed to improve system performance in interference limited scenarios yielding higher spectral efficiency. It is noted that this APD range corresponds to the allowed reduction of output power on the BCCH carrier up to 4 dB for 8PSK and up to 6 dB for 16QAM and 32QAM ([5], clause 7.1).

Simulations have been also run for the capacity layer indicating the same level of power saving as described for the coverage layer. Evaluations with regard to higher traffic loads for the medium site configuration S(4/4/4) and higher MS velocity (50 km/h) are foreseen. Other channel allocation methods are also being investigated to identify possible additional gains.

From the results obtained so far, it is observed that the BCCH power saving candidate technique employing an APD range of 2 dB … 6 dB depicts an attractive feature for operators in saving OPEX, in particular in low and medium traffic load scenarios where energy savings are larger than in the busy hour.
Comments / Questions: the results were proposed to be included in the TR (at next meeting).

Conclusion : this document was noted at the GERAN1#65 meeting.

Mr. Juergen Hofmann presented TD GP-150200 Work plan of SI “Solutions for GSM/EDGE BTS Energy Saving”.
Comments / Questions: Companies were invited to contribute to the progress.
Conclusion : this document was noted at the GERAN1#65 meeting.

GSM/EDGE BTS Energy Saving
Telco#18
13 May 2015
Host: Nokia Networks (9 to 11 a.m. CEST)
7.1.5.3.2
Downlink MIMO
Mr. Juergen Hofmann presented TD GP-150293 MIMO for Downlink Workplan, from SI Rapporteur.
Comments / Questions: none.
Conclusion : this document was noted at the GERAN1#65 meeting.

Telco#5

12 May 2015
Host: Nokia Networks (9 to 11 a.m. CEST)

7.1.5.3.3
SI UL MU-MIMO
Mr. Chao Luo presented TD GP-150080 Work Plan of SI “UL MU-MIMO” (update of GP-140686), from SI Rapporteur.

Comments / Questions: the Rapporteur proposed to put "on hold" the SI until further progress is reached (i.e. Art. 41 of 3GPP WP would not be applied to this SI, hence it will not be "stopped" in the 3GPP Work Plan).
Conclusion : this document was noted at the GERAN1#65 meeting. TSG GERAN WG1 agreed that Art. 41 of 3GPP WP would not be applied to this SI, hence it will not be "stopped" in the 3GPP Work Plan. The supporting Companies were encouraged to progress this SI.
Mr. Mårten Sundberg presented TD GP-150128 Energy consumption model for the MS (update of GP-140891), from Ericsson LM.

In the case of wireless devices, especially mobile devices, battery capacity is severely restricted due to constraints on size and weight of the device. As battery capacity is limited, the optimal power consumption management of these devices is very critical, especially for the case of devices intended for M2M communication without external power supply.

The present document has been extensively discussed in previous GERAN meetings with both the ongoing uPOD study (see [1]) and the UL MU-MIMO study (see [2]) in its scope. Much of the content has already agreed within the uPOD study item scope.

This version is only submitted in the scope of UL MU-MIMO, where one of the objectives of the work is: "Minimize any hardware impact to the mobile station whilst impact on battery life should be avoided".

It is proposed to use the same values for estimating energy consumption in the UL MU-MIMO study as agreed for uPOD, as well as adopt a power efficiency profile for power levels lower than the maximum supported power level to be used in system level simulations in the UL MU-MIMO study.

The contribution outlines some topics of agreement in the scope of the UL MU-MIMO study. Some of the topics have already been agreed in the ongoing uPOD study, and hence is proposed to be aligned between the studies.

Ericsson proposed that UL MU-MIMO study adopts:

-
The energy consumption values listed in Table 1 (already agreed in uPOD) additional text proposal 
to be provided. Agreed
-
A 6 dB back-off value for the MS when transmitting 8PSK modulation. Agreed
-
The power efficiency profile in Figure 3 for the MS when transmitting GMSK modulation at power levels lower than the maximum. Agreed
Comments / Questions: Intel asked whether Table 1 were reflecting reality (e.g. about Rx with Baseband processing).
Conclusion : the three proposals were agreed, and pCR will be provided; this document was noted at the GERAN1#65 meeting.
Mr. Chao Luo presented TD GP-150081 Draft TR 45.876 UL MU-MIMO v0.2.0, from SI Rapporteur (Huawei Technologies Co., Ltd).

Comments / Questions: none.
Conclusion : this document was agreed at the GERAN1#65 meeting.
Mr. Mårten Sundberg presented TD GP-150305 pCR 45.876, Mobile power consumption model, from Ericsson LM.

Comments / Questions: none.
Conclusion : this pCR was agreed at the GERAN1#65 meeting.
Telco UL MU-MIMO
Telco #2


Not scheduled.
7.1.5.3.4
Study on Power Saving for MTC Devices
FS_uPoD
From TSG GERAN WG1#64 meeting
Mr. Nicklas Johansson presented TD GP-140968 Draft 3GPP TR 43.869 V0.3.0, from Editor (Ericsson LM). This document was also allocated to A. I. 7.2.5.3.3.

Comments / Questions: none.
Conclusion : this document was agreed at the GERAN1#64 meeting. It was revised in TD GP-150244.
TD GP-150244 Draft 3GPP TR 43.869 V1.0.0, from Editor/Rapporteur (CMCC) was sent directly to the closing TSG GERAN#65 Plenary meeting.
Mr. Mårten Sundberg presented TD GP-150204 Accelerated System Access Procedure, from Ericsson LM. This contribution was also allocated to A. I. 7.1.5.3.5, 7.2.5.3.3, 7.2.5.3.4.

This discussion paper describes a method called Accelerated System Access Procedure (ASAP), already presented at GERAN#62, which improves the resource efficiency by a simplified contention resolution and signalling procedure.

The functionality is applicable both to the ongoing uPOD study and the FS_IoT_LC study.

The main difference between how ASAP would be applied in the two studies is the use of extended coverage and repetitions by FS_IoT_LC. This paper focuses on the functionality description and performance in normal coverage.

The paper is an update of GPC150062 presented at the GERAN Ad Hoc#1 on FS_IoT_LC. Major updates are highlighted in red.

The ASAP feature brings improved PDCH utilization, and reduced MS energy consumption. The feature has been evaluated both using the traffic model agreed in the FS_IoT_LC study and the model agreed in the FS_uPOD study. The feature is equally applicable to both studies.

It is shown to provide by a reduction of transmission time of 15-30% and a reduced reception time of 33-83%, and is hence proposed to be included as a mandatory support level both for the EC-GSM candidate solution in FS_IoT_LC, and in the uPOD work.

Comments / Questions: WG2 has not agreed the signalling procedures.
Conclusion : this contribution was noted at the GERAN1#65 meeting.
Ms. Lei Liu presented TD GP-150103 Event-triggered Neighbour Cell Measurement, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co., Ltd. This contribution was also allocated to A. I. 7.2.5.3.3.

Measurements for cell re-selection in idle mode include the measurement and BCCH data reading of both serving cell and neighbour cells, and the power consumption used for neighbour cells measurement accounts the major proportion.

Such power consumption for the legacy UE is necessary to assure the service when the users are moving. The signal level of serving cell should be always the best. However, for the MTC devices, which are characterized by low mobility or stationary, the neighbour cells measurement can be simplified. An optimized measurement for neighbour cells is proposed in this paper.

This paper is an update of GP-140859 presented in GERAN#64, and major changes are highlighted in red.

Comments / Questions: none.
Conclusion : this document was noted at the GERAN1#65 meeting.
TD GP-150104 pCR for Event-triggered Neighbour Cell Measurement, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co., Ltd was revised in TD GP-150241.
Ms. Lei Liu presented TD GP-150241 pCR for Event-triggered Neighbour Cell Measurement, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co., Ltd. This contribution was also allocated to A. I. 7.2.5.3.3.

This document contains a text proposal for the optimized technology which is the result of consolidating TD GP-150103.
Comments / Questions: an editorial remark on metrics was made.
Conclusion : this pCR was agreed at the GERAN1#65 meeting.
Mr. Mårten Sundberg presented TD GP-150126 uPoD - Realizing eDRX using TDMA FN information, from Ericsson LM. This contribution was also allocated to A. I. 7.2.5.3.3.

Ericsson proposed that the following key principles be agreed in order to realize support for eDRX using a pseudo synchronized network:

-
An SGSN has the ability to buffer a downlink IP packet for an extended time period prior to delivering it to the corresponding target device.

-
A devices uses NAS signalling (the RAU Request) to convey its preferred eDRX cycle length to the CN.

-
The CN retains knowledge of when to page a device based on the device specific eDRX cycle length information provided by a device via NAS signalling.

-
Shortly before the nominal paging group occurs for a given device the CN sends a paging request to one or more BSS managing cells in the registered RAI of the target device.

-
The CN retains knowledge of the TDMA frame synchronization on a per BSS basis where it is assumed that all cells managed by a given BSS are effectively synchronized within a certain tolerance (e.g. to an accuracy of + or - 10 ms).

-
The CN may send paging requests to different BSS at different times in an attempt to page a given target device according to its registered eDRX cycle length and the TDMA frame synchronization applicable to each BSS.

Comments / Questions: the output in WG2 was summarized.
Conclusion : this document was noted at the GERAN1#65 meeting.
Mr. John Diachina presented TD GP-150127 uPoD - Paging Group Determination, from Ericsson LM. This contribution was also allocated to A. I. 7.2.5.3.3.

How to realize extended DRX cycles for GSM was described at GERAN#64. This was further discussed at CIoT AdHoc #1 in the context of the cellular IoT study including extended coverage operation, and is now presented again within the context of uPoD where the determination of paging groups on the PCH channel is outlined for MTC devices. In light of the discussion herein the uPoD TR should be updated to indicate uPoD devices shall make use of the set of eDRX cycles along with the nominal paging group determination method described (see the proposed pCR in GP-150130).
Comments / Questions: the output from WG2 was summarized.
Conclusion : this document was noted at the GERAN1#65 meeting.
Mr. John Diachina presented TD GP-150130 pCR to TR 43.869: uPOD, Paging group determination, from Ericsson LM. This contribution was also allocated to A. I. 7.2.5.3.3.

Comments / Questions: none.
Conclusion : this pCR was agreed at the GERAN1#65 meeting.
Mr. John Diachina presented TD GP-150129 pCR to TR 43.869: Introduction of short and long sync up procedures, from Ericsson LM.

Comments / Questions: there was no concept/discussion contribution for this pCR provided at this meeting. Huawei felt the general part was of WG2 competence and should be discussed there. Also some typos were asked to be corrected.
Conclusion : this pCR was agreed at the GERAN1#65 meeting.
Mr. Jing Han presented TD GP-150056 Work Plan for FS_uPoD, from SI Rapporteur. This contribution was also allocated to A. I. 7.2.5.3.3.

Comments / Questions: editorial corrections were needed. The TR will be presented (for information) at the closing GERAN#65 Plenary meeting in version 1.0.0 (see TD GP-150244).
Conclusion : this document was revised in TD GP-150307.
TD GP-150307 Work Plan for FS_uPoD (revision of GP-150056) was agreed at the GERAN1#65 meeting.
No Telco were scheduled until next TSG GERAN WG1#66 meeting.
7.1.5.3.5
Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things

A discussion took place on Monday after the coffee-break about the way forward to list all the available proposals for the CIoT feasibility Study within this meeting. Pseudo-CRs were proposed to be provided to include the worth-considering technologies in the TR (which was felt premature by Ericsson); the WG1 Chairman reminded that Companies were encouraged to bring forward their proposals at this meeting GERAN#65, however there was no strict obligation to do this.

It was also commented that simulation results already put in the TR could still be challenged later on, on grounds of further evidence (more simulation results) provided by Companies.

The Rapporteur reminded the present time line for the finalization of the FS CIoT (August meeting), i.e. further proposals should be well described and justified (by simulation results), in order to be taken into consideration.
Mr. Chris Pudney presented during the opening Plenary TD GP-150189 Draft TR 45.820 v0.4.1 as basis for future work, from Rapporteur (Vodafone Group plc).

Comments / Questions: Huawei asked to discuss further the technical details in WG1 and WG2. At the WG1 meeting, Huawei asked more simulation to be conducted (see sub-clause 6.2.1.2), Output power classes in 6.2.1.4.2 were asked to be considered with the alternative power class of [23] dBm. Further off-line discussions were felt used to take into account the comments from Huawei. Ericsson will provide new pCRs.
Conclusion: the draft TR 45.820 v0.4.1 was agreed as the basis for further work.

Then it was revised during the TSG GERAN WG1#65 meeting in TD GP-150317.

TD GP-150317 TR 45.820 Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things (Release 13), v1.0.0 was left to be presented directly at the closing TSG GERAN#65 Plenary meeting.
[WI Rapporteur & Working assumptions]

0192 
0082
0131
0083
0142
0049


Mr. Chris Pudney presented TD GP-150192 Draft cover sheet for presentation of TR 45.820 “for information” to GERAN closing plenary, from Rapporteur (Vodafone Group plc). This contribution was also allocated to A.I. 7.2.7.

Comments / Questions: none.
Conclusion : this document was agreed at the GERAN1#65 meeting.
The TR in TD GP-150317 TR 45.820 Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things (Release 13), v1.0.0 was left to be presented directly at the closing TSG GERAN#65 Plenary meeting.
Mr. Chao Luo presented TD GP-150082 On BLER Target for MCL Calculation, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co., Ltd.
This document is a re-submission of TD GPC150099.

In this document, a number of observations are made on BLER target for MCL calculation, as follows,

-
The BLER vs. data rate relationship is not as simple as indicated in link level performance (i.e. the SINR vs. data rate curve). For instance, the BLER has an impact to the number of retransmissions at the RLC/MAC layer which in turn affects the RLC/MAC layer design.

-
The coverage extension by a candidate solution only makes sense when the SINR improvement is compared at the same BLER as the reference GPRS case. Otherwise, any performance curve with a non-100% BLER can claim fulfilling the coverage extension target.

-
If retransmission at above physical layer is used for coverage extension, the performance gain is not "genuine" as it depends on a number of factors which should all be taken into account when evaluating the coverage performance, PHY data rate and latency etc. Even in this case, a BLER of 10% should be assumed for the initial transmission to provide HARQ performance not worse than the reference GPRS case.

Hence it is proposed to take "Proposal 1" as a common assumption in future performance evaluation for Cellular IoT.

-
Proposal 1: The BLER target is 10% for both data and control channels.

Comments / Questions: Ericsson had a different view (see TD GP-150131).
Conclusion : this document was noted at the GERAN1#65 meeting.
Mr. Mårten Sundberg presented TD GP-150131 Simulation assumptions for CIoT – Throughput target for traffic channels, from Ericsson LM
In this contribution an overview is given of the performance requirements used to define the coverage extension of CIoT for different channel types.

On the open issue of requirements for traffic channels, it is proposed to define coverage at a throughput target of 160 bps and not at a fixed BLER target. The purpose is to allow a design of the traffic channels that focuses on optimization of the important metrics such as throughput, resource utilization and latency, rather than optimizing for an initial BLER of 10 %.

Hence, the earlier proposed, and discussed, WA to determine the MCL for traffic channels is proposed to be agreed:

WA: The MCL for the data traffic channels is not defined by a common BLER target but shall be evaluated to fulfil the target data rate throughput of 160 bps at the (equivalent of) the Service Access Point (SAP) to the equivalent Sub Network Dependent Convergence Protocol (SNDCP) layer.

Comments / Questions: Huawei asked to clarify the assumption made taking into account the legacy performance in GPRS and EGPRS (the fact that reference performance requirements for GPRS/EGPRS in 45.005 are specified at 10 % BLER is used to motivate the use of the same BLER target to measure the coverage extension in the CIoT study; however, the purpose of the requirements in 45.005 is conformance testing and should not be interpreted as guidelines for RLC/MAC operation in general). Nokia Networks shared the view of this contribution, and felt there was no need to define a new target for data, energy efficiency being felt of importance as well. Neul felt 10% BLER was a common target in use (Ericsson felt there were several ways to achieve the wanted throughput). Huawei was not convinced by the explanation from Ericsson, and re-iterated that TS 45.005 had requirements specified at 10 % BLER. Neul proposed to use the 10% BLER for one use only, i.e. MCL calculation. Ericsson felt one proposal was focusing on the throughput aspects, Telecom Italia S.p.A. felt 160 bit/s would be a minimum bit rate, not the unique target bit rate, then the request from Huawei was justified to evaluate the coverage extension in the CIoT study.
Conclusion : this document was noted at the GERAN1#65 meeting.
Mr. Chao Luo presented TD GP-150083 CIoT - Coexistence with GSM (update of GPC150020), from Huawei Technologies Co., Ltd., HiSilicon Technologies Co., Ltd.
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.

Proposal 1: It is proposed to take the above four coexistence scenarios as common assumptions for the coexistence study between CIoT and GSM both for coordinated and uncoordinated operations.

Proposal 2: It is proposed to take the above evaluation methodology and performance metrics as common assumptions for the coexistence study between CIoT and GSM.

Proposal 3: It is proposed to take the above definitions for ACIR, ACLR and ACS as common assumptions to characterize the effect of adjacent channels for the coexistence study between CIoT and GSM.

Proposal 4: It is proposed to take the above frequency planning and frequency hopping option for GSM as common assumptions for the coexistence study between CIoT and GSM.

Proposal 5: It is proposed to define two channel allocation scenarios for coexistence study between CIoT and GSM:

Scenario 1: the CIoT spectrum is placed at one end of a number of contiguous GSM carriers.

Scenario 2: the CIoT spectrum is placed such that there are an equal number of contiguous GSM carriers on either side of it.

(Agreed in CIoT Adhoc#1)

Proposal 6: It is proposed to take the above power control assumptions for GSM as common assumptions for coexistence study between CIoT and GSM.
Proposal 7: It is proposed to take all simulation assumptions in the above table as common assumption for the coexistence study between CIoT and GSM.

Comments / Questions: Ericsson felt Proposal 1 was fine, about Proposal 2 other services should be considered as well, on Proposal 4 one frequency hopping could be included as well, the channel as configured by the system should be considered. Proposal 3 was discussed, other Companies could provide further results. Qualcomm commented that ACS need to be defined (unrealistic values would be obtained, otherwise). Telecom Italia S.p.A. shared the views of Ericsson to take into account frequency hopping and tighter frequency reuse. Telecom Italia S.p.A. would like to see downlink power control on TCH, and uplink in non-perfect case be taken into account (in Proposal 6). the rapporteur asked to specify what text should go in the TR.
Conclusion : this document was revised in TD GP-150229.
Mr. Chao Luo presented TD GP-150229 CIoT - Coexistence with GSM (update of GP-150083).

Proposal 1a: It is proposed to take the above four coexistence scenarios as common assumptions for the coexistence study between CIoT and GSM both for coordinated and uncoordinated operations (i.e. worst-case shift between operators, GSM site being located at CIoT cell edge). Agreed.
Proposal 2a: The snapshot based Monte-Carlo method is used for coexistence study between CIoT and GSM. Agreed.
Proposal 2b: The SINR reduction at the CIoT receiver is used to measure the impact of GSM to CIoT. Agreed.
Proposal 2c: The outage (i.e., 0.5 dB less than SINR target) degradation is used to measure the impact of CIoT to GSM. Not agreed.
Proposal 3: It is proposed to take the above definitions for ACIR, ACLR and ACS as common assumptions to characterize the effect of adjacent channels for the coexistence study between CIoT and GSM. Not agreed.
Proposal 3a: It is proposed that ACLR and ACS over 200kHz for GSM BS and GSM UE are respectively derived from the transmitter and receiver requirements in 3GPP TS 45.005. Not agreed.
Proposal 4a: It is proposed that frequency reuse for GSM is assumed to be at least 3/9 and optionally 4/12. Agreed (but "without "at least" and "optionally").
Proposal 4b: It is proposed that no frequency hopping is assumed for GSM. Agreed.
Proposal 5a: It is proposed to define two channel allocation scenarios for coexistence study between CIoT and GSM: Agreed
Scenario 1: For uncoordinated operation, the CIoT spectrum is placed at one end of a number of contiguous GSM carriers. Agreed
Scenario 2: For coordinated operation, the CIoT spectrum is placed in the middle of a number of contiguous GSM carriers. Agreed
Proposal 6a: It is proposed to take the fast inner loop power control modelling for GSM as described in clauses 5.1.6.2 and 5.1.6.3 of 3GPP TR 25.942 as common assumptions for GSM power control in the coexistence study between CIoT and GSM. Not agreed.
In the Table,

row 1, row 4 Agreed
row 16 (BPL Scenario 1, inter-site correlation coefficient 0.5) Not agreed.
row 17 Agreed
row 18 Not agreed.

Proposal 7: It is proposed to take all simulation assumptions in the above table as common assumption for the coexistence study between CIoT and GSM. See Table.
Proposed text for the TR Not agreed.
Comments / Questions: On 2c, Nokia Networks proposed two values, 0.5 and 1 dB, Ericsson asked that for packed data 0.5 was not enough, on 3a Ericsson felt that ACS is receiver dependent, and it was unclear to them how to apply ACS in the simulations. There was no agreement between Ericsson (supported by Nokia Networks) and Huawei. ACLR and ACS were asked to be further considered. On 4a Ericsson asked to remove the adverb "optionally", which was agreed (then also "at least" would be removed). On 6a, Ericsson felt the proposed modelling would not be satisfactory, but did not propose an alternative model for the snap shot simulation at this meeting, but will propose something later on. MCL of 59 instead of 70 was proposed.
Conclusion : this document was noted at the GERAN1#65 meeting.
Mr. Mårten Sundberg presented TD GP-150142 Co-existence considerations for CIoT, from Ericsson LM.
One of the challenges for CIoT applications is the requirement of increased sensitivity, due to deep penetration into buildings.

The devices in the system are normally static or slowly moving. In addition, there will be units located in-house or even in a basement resulting in additional high attenuation. An objective in the study is to achieve an improved sensitivity of up to 20 dB compared to standardized sensitivity for GSM/GPRS. The means to achieve this could be e.g. repetitions of signal or reducing the channel noise bandwidth by reduced channel bandwidth. Irrespective of method the requirement on sensitivity in a given environment will put stringent requirement on useful dynamic range and capability to withstand interference in areas with low signal strength.

A basic assumption is that the impact on public communication systems, which spectrum is shared by the CIoT system, should be negligible. Thus the impact from a new CIoT system on the existing public cellular system performance for co-existence needs to be analysed, by calculation analysis and/or simulations of relevant scenarios. The choice of scenarios and the definition of characteristics of the CIoT system are essential to achieve relevant results. This is especially important for CIoT systems with characteristics not previously analysed for co-existence.

This document summarizes some features and characteristics that need to be considered for evaluation. A number of possible scenarios, depending on the configuration of the public system, are discussed. For each issue the status of agreement as stated in the latest proposal for co-existence between GSM systems and NB M2M system, presented at the Adhoc meeting 2-5 February 2015 [1], is included.

In the last clause some comments were given to summarize which issues still need clarification and agreement.

Comments / Questions: Huawei made a number of comments, e.g. the scenarios to be simulated were asked to be clarified (some parameters ought to be considered during the work item exercise, not during the FS), the power control case was felt not realistic (Neul expressed concern as well), further discussions were felt needed on Clause 3, simulations could start on the macro system case. Co-existence with other systems was reminded to be needed to be evaluated. Neul asked to clarify GSM Evolution aspects. Nokia Networks felt beneficial to fix the scenarios upon some input from operators. Further off-line discussions were felt needed to clarify a number of comments made on this contribution and decide how to proceed.
Conclusion : this document was noted at the GERAN1#65 meeting.
Mr. Mårten Sundberg presented TD GP-150049 On the definition of system capacity for CIoT, from Ericsson LM. 

The sourcing company analyzed the system capacity results for NB M2M with the intention to initiate a discussion on the targeted reliability of message delivery for Cellular IoT.
System capacity results for NB M2M have been analysed with regards to the reliability of successful delivery of messages. It was found that approximately 20 % of the messages were not delivered (50 % if IP header compression was not used) when the device density is according to the target.
It is the sourcing company's view that a discussion is needed on the expected reliability of message delivery in a CIoT system.
Comments / Questions: Huawei pointed out that the loss of packets would be less (and the ideal black dotted line would be lower), and by all means their simulator will be checked. Ericsson pointed out that they wanted to trigger how to perform a fair comparison of different proposals. Vodafone 
Conclusion : this document was noted at the GERAN1#65 meeting.
[NB M2M]

0085
0292
0089
0092
Mr. Chao Luo presented TD GP-150085 NB M2M - Optimized Uplink Pilot Design and CBS Tables, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co., Ltd.
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: Intel felt the scenario needed some clarification whether it would work in practice. Benefit was asked to be clarified. The trade-off was clarified. Ericsson asked to clarify the GMSK parameters that are used by NB M2M (symbol rate is reduced, but the parameters are the same as in GSM).
Conclusion : this document was noted at the GERAN1#65 meeting.

Mr. Chao Luo presented TD GP-150292 Proposed Text for the TR on Optimized Uplink Pilot Design and CBS Tables for NB M2M, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co., Ltd.
Comments / Questions: none.
Conclusion : this pCR was agreed at the GERAN1#65 meeting.
Mr. Chao Luo presented TD GP-150089 NB M2M - Summary of Coverage Performance (update of GPC150119), 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 the sync window, the burst length dependency of results (long vs. shorter burst). Huawei claimed the coverage target was achieved, Ericsson asked to understand in what scenario the MCL performance was obtained. The scenario was discussed.
Conclusion : this document was noted at the GERAN1#65 meeting.
Mr. Zheng Liu presented TD GP-150092 NB M2M - Coverage Performance of Random Access, 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 0.011% for MCS-0 and lower than 0.015% for MCS-1.

Comments / Questions: Qualcomm asked to clarify the detection. Ericsson asked to elaborate class-A and class-B.
Conclusion : this document was noted at the GERAN1#65 meeting.
0086
0145
0087
0088
0090->0224
0084

Mr. Chao Luo presented TD GP-150086 NB M2M - Further Considerations on Interference Modelling, 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.

In this document, 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: Ericsson asked to consider ACI and CCI in an additional simulation case (there is already a simulated case that it is worse), and class-A and class-B interfering each other.

Conclusion : this document was noted at the GERAN1#65 meeting.
Mr. Mårten Sundberg presented TD GP-150145 NB M2M On adjacent channel interference, from Ericsson LM.
In one of the non-legacy based designs - NB M2M - it is assumed that the system will not suffer from adjacent channel interference.

The paper has elaborated on some comments provided at GERAN Ad Hoc#1 on Cellular IoT and to previous meetings regarding the assumption that the NB M2M system can discard the impact from adjacent channel interference both in the frequency planning of the NB M2M system and in the performance modelling of the system.

Aspects that have been raised in the paper are:

-
An indication of the increase in ACI on system level comparing a system where intra-cell ACI is avoided by frequency planning (e.g. GSM) compared to a system where intra-cell ACI is part of the system design (e.g. NB M2M) was seen to be around 10-15 dB.

-
The pulse length used in the pulse shaping needs to be determined to understand the properties of the modulation spectrum.

-
A spectrum mask should be defined that can be used in system level simulations to derive in-band interference levels caused by adjacent channels.

-
In link simulations realistic impairments should be used (if not already taken into account) that captures a realistic spectral regrowth of the signals generated.

Comments / Questions: Neul made a number of comments, on interference, on Figure 3 (misleading), on spectrum mask. Nokia Networks supported to evaluate the ACI impact, to provide the spectrum mask and spectral regrowth. Figures 4 and 5 were clarified. Huawei felt ACI was addressed, and that the worst case should be considered in simulations. Ericsson felt it was important to understand the behaviour of NB M2M in actual networks to identify potential problems.
Conclusion : this document was noted at the GERAN1#65 meeting.
Mr. Chao Luo presented TD GP-150087 NB M2M - Link-to-system Mapping Methodology (update of GPC150024), from Huawei Technologies Co., Ltd., HiSilicon Technologies Co., Ltd.
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: Intel asked to clarify some values in the table. Ericsson asked to clarify the steps used in the methodology (in Figure 3 each curve would correspond to a mapping table).
Conclusion : this document was noted at the GERAN1#65 meeting.
Mr. Chao Luo presented TD GP-150088 NB M2M - Link-to-system Mapping Verification (update of GPC150090), from Huawei Technologies Co., Ltd., HiSilicon Technologies Co., Ltd.
This document presents both the downlink and uplink verification results for the link-to-system mapping method provided in TD GP-150087. The results indicate that the modelling error is less than 1 dB.
Comments / Questions: Ericsson asked to clarify the motivation for some chosen values and to elaborate further what has been done. Huawei anticipated that further results with higher accuracy will be provided.
Conclusion : this document was noted at the GERAN1#65 meeting.

Mr. Chao Luo presented TD GP-150224 NB M2M - System Level Simulation (update of GPC150090), from Huawei Technologies Co., Ltd., HiSilicon Technologies Co., Ltd.
This document presented some preliminary system level simulation results for NB M2M. Changes have been highlighted in yellow background.

Comments / Questions: Ericsson asked to elaborate on capacity limitations, e.g. when IP header compression is not used (explained in bullet 3). The MS average downlink SINR process was asked to be explained. Neul clarified that there was still a 'work in progress' status, subject to further improvements. 
Conclusion : this document was noted at the GERAN1#65 meeting.
Mr. Chao Luo presented TD GP-150084 NB M2M - Simulation Results for Coexistence with GSM, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co., Ltd.
In this contribution, the results from the coexistence study between NB M2M and GSM are discussed. Simulation results for channel allocation scenario 2 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 the load chosen, and on the expected value ranges to be used (for ACLR and ACS) for the simulations (derived from specifications). The definition of Geometry (SINR)/dB in Figures was asked to be explained.
Conclusion : this document was noted at the GERAN1#65 meeting.
0091(0050
0143
0157
0158

TD GP-150091 NB M2M - Evaluations of Network Synchronization, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co., Ltd was updated in TD GP-150050.
Mr. Zheng Liu presented TD GP-150050 NB M2M - Evaluations of Network Synchronization (update of GP-150091), from Huawei Technologies Co., Ltd., HiSilicon Technologies Co., Ltd.

In this contribution, the evaluations were refined according to the agreed working assumptions and more comprehensive performance results were provided.
Comments / Questions: Ericsson asked to elaborate further on the "ppm" assumptions, and on total network synchronization time.
Conclusion : this document was noted at the GERAN1#65 meeting.
Mr. Yutao Sui presented TD GP-150143 On NB M2M cell search mechanism, from Ericsson LM.
The paper proposed an alternative sequence design for cell synchronization procedure in NB M2M systems. The performance of the proposed design is evaluated and compared with the one in GP-140864 for Doppler spread of 1 Hz with and without the effects of sampling time drift.

Both solutions suffer from a degraded performance when a fine symbol timing accuracy within 1/8th of a symbol is desired at low SNR values (MCL of 164 dB). If the symbol timing error is relaxed to 1/4th of a symbol, both the solutions are robust to the effects of sampling time drift. At higher SNRs corresponding to MCLs of 154 dB and 144 dB, sampling time drift does not affect the synchronization performance. In addition, compared to the design in GP-140864 our solution has faster synchronization time leading to improved battery life, lower complexity, lower memory requirements and support for up to 100 unique cell IDs (as in conventional GSM). Considering that only 1/4th symbol accuracy is achieved after fine time and frequency synchronization at low MCL, further measures are needed to ensure sufficient performance of data and control channels in the network, e.g. providing time synchronization in the reception of pilot symbols. Results have indicated that already at 1/8th symbol offset, a degradation of 0.5 dB is visible for low MCSs. The degradation is expected to be higher both at higher symbol offsets, but also for higher MCSs.

Comments / Questions: Huawei asked to clarify Table 3 and 7, interference scenario and complexity computation.
Conclusion : this document was noted at the GERAN1#65 meeting.
Mr. Yutao Sui presented TD GP-150157 pCR to TR 45.820: Alternative NB M2M cell search procedure, from Ericsson LM.
Comments / Questions: Huawei asked to provide the whole procedure.
Conclusion : this pCR was revised in TD GP-150296.
TD GP-150296 pCR to TR 45.820: Alternative NB M2M cell search procedure (revision of GP-150157) was agreed at the GERAN1#65 meeting.
Mr. Yutao Sui presented TD GP-150158 Performance evaluation - Alternative NB M2M cell search procedure, from Ericsson LM.
Comments / Questions: Huawei asked to get more comprehensive understanding of the whole performance evaluation, before this pCR is agreed.
Conclusion : this pCR was noted at the GERAN1#65 meeting.
0093
0144
0098
Mr. Zheng Liu presented TD GP-150093 NB M2M - Performance of Uplink Timing, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co., Ltd.
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 95% 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: Qualcomm asked to clarify the 32 oversampling rate. Ericsson felt the degradation should be taken into account, and questioned whether an appropriate wording was used to reflect the results.
Conclusion : this document was noted at the GERAN1#65 meeting.
Mr. Mårten Sundberg presented TD GP-150144 On time synchronization for NB M2M, from Ericsson LM. 

In this paper, the sourcing company elaborates on comments provided during earlier discussions relating to NB M2M and the receiver time synchronization. Although it is not questioned by the sourcing company that this can be done, it is also not obvious, and hence simulations are encouraged to be provided to show the feasibility of time synchronization on DL and UL for NB M2M.
Comments / Questions: the equalizers was adressed.
Conclusion : this document was noted at the GERAN1#65 meeting.
Mr. Zheng Liu presented TD GP-150098 Proposed Text for the TR on Uplink Synchronization for NB M2M, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co., Ltd.
This document provided the text proposal on uplink synchronization procedure for the NB M2M system.

Comments / Questions: none.
Conclusion : the proposed text was agreed at the GERAN1#65 meeting.
0095
0099
0094
0102
0096
0100
Mr. Zheng Liu presented TD GP-150095 NB M2M - Overview of Coverage Class, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co., Ltd. This contribution was also allocated to A.I. 7.2.5.3.4.

The concept and definition of coverage classes is introduced for the NB M2M system in this contribution. An overview of the related operations is also provided. This contribution is an update of GPC150037 with minor revisions which are highlighted in red font.
Comments / Questions: Ericsson asked to clarify how well (in terms of accuracy) the coverage classes could be estimated, and felt this was part of the study phase. Paging was dealt with in another contribution (hence text related to paging was deleted). Neul felt the procedure was described with enough details in this contribution.
Conclusion : this document was noted at the GERAN1#65 meeting.
Mr. Zheng Liu presented TD GP-150099 Proposed Text for the TR on Coverage Class for NB M2M, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co., Ltd. This contribution was also allocated to A.I. 7.2.5.3.4.

Comments / Questions: none.
Conclusion : this pCR was agreed at the GERAN1#65 meeting.
Mr. Zheng Liu presented TD GP-150094 NB M2M - Frequency Hopping Scheme, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co., Ltd.
A frequency hopping scheme for NB M2M is introduced in this contribution. Configuration parameters are signalled by the information elements contained in the system broadcast, and allow different configurations for downlink and uplink. The frequency hopping scheme provides a means to exploit frequency diversity, and may also be beneficial in terms of randomising interference and smoothing the downlink PSD if using adaptive downlink power allocation.
Comments / Questions: only one interval is used for frequency hopping. Qualcomm asked to clarify the mechanism for frequency hopping (cell specific, interferences can be randomized). Channel bonding and frequency hopping cycle were discussed (left for further off-line discussion). Ericsson asked to consider the impact of pulse shaping (felt to be small) and put an example including channel bonding. 
Conclusion : this document was noted at the GERAN1#65 meeting.
Mr. Zheng Liu presented TD GP-150102 Proposed Text for the TR on Frequency Hopping for NB M2M, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co., Ltd.
This document provided the text proposal on Frequency Hopping for the NB M2M system.
Comments / Questions: none. 
Conclusion : this proposed text was revised in TD GP-150297.
TD GP-150297 Proposed Text for the TR on Frequency Hopping for NB M2M (revision of GP-150102) was agreed at the GERAN1#65 meeting.
Mr. Zheng Liu presented TD GP-150096 NB M2M - Overview of Measurement Design, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co., Ltd.
This document provides an overview of the measurement design for the NB M2M system. Different physical channels are compared as potential measurement candidates, and two quantities are defined as the measurement results in the measurement report. The related measurement procedures are also described.

Comments / Questions: none.
Conclusion : this document was noted at the GERAN1#65 meeting.
Mr. Zheng Liu presented TD GP-150100 Proposed Text for the TR on Measurement for NB M2M, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co., Ltd.
This document provided the text proposal on measurement for the NB M2M system.

Comments / Questions: none.
Conclusion : this proposed text was agreed at the GERAN1#65 meeting.
0105
0097
0101
Ms. Lei Liu presented TD GP-150105 Proposed Text for the TR on NB M2M Cell selection and Reselection, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co., Ltd.
Comments / Questions: none.
Conclusion : this proposed text was agreed at the GERAN1#65 meeting.
Mr. Zheng Liu presented TD GP-150097 NB M2M - Considerations on Power Control, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co., Ltd.
Power control plays a key role in the cellular systems to strike a balance between the need for sufficient transmitted energy per bit to ensure adequate link quality and the need to minimize inter/intra cell interference and to minimize user equipment power consumption.

This document provides general considerations for the power control design in the NB M2M system. This is of particular importance because some mechanisms for power control that are commonly assumed in traditional cellular systems may not be easily applicable to Cellular IoT networks due to the special requirements of Cellular IoT, in particular very long UE battery life and a traffic model that requires infrequent transmissions of short data packets.

This contribution is an update of GPC150036 with minor revisions which are highlighted in red font.

This document outlined the basic considerations on the power control design in the NB M2M system. Open-loop uplink power control scheme is proposed by the sourcing company and the corresponding uplink power control behaviour is provided.

Comments / Questions: none.
Conclusion : this document was noted at the GERAN1#65 meeting.
Mr. Zheng Liu presented TD GP-150101 Proposed Text for the TR on Power Control for NB M2M, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co., Ltd.
This document provided the text proposal on Power Control for the NB M2M system.

Comments / Questions: none.
Conclusion : this proposed text was agreed at the GERAN1#65 meeting.
0073
0079->0251
Mr. Robert Young presented TD GP-150073 NB M2M - Battery Life Analysis, from Neul Limited.

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. 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 coupling losses of 154 dB and 164 dB, 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: current (in mA) was asked to be made available (power in mW was felt appropriate for the analysis of battery life). Ericsson asked whether the same analysis would be performed for class A, being part of the concept. 
Conclusion : this document was noted at the GERAN1#65 meeting.
Mr. Robert Young presented TD GP-150079 Proposed text for the TR for NB M2M Introduction, from u-blox AG, Neul Limited.
This document provides some new text for the "7.1.1 General" clause for the NB M2M candidate solution in the Technical Report. Note that this is introductory text, intended to provide the reader with a better understanding of the motivation for the NB M2M solution and its key design principles. We believe that this is very important for the NB M2M solution because it is a clean-slate solution, not an evolution of existing GSM, so many readers of the TR will be unfamiliar with the design principles.

Comments / Questions: Ericsson commented that most text would not be appropriate for the TR, a general description with a shorter amount of text being more cut. Neul supported to include an introductory text summarizing the concept of the peculiar NB M2M solution. Nokia Networks supported Ericsson's view, and recommended to use the conventional structure of 3GPP TRs.
Conclusion : this proposed text was noted at the GERAN1#65 meeting. It was revised in WG2 in TD GP-150251.
[NB OFDMA]


0116->0048
0112
0210
0117
0113
0212
0188
0216
TD GP-150116 Narrow Band OFDMA – PAPR and PSD of TPSK, from Qualcomm Incorporated, was updated in TD GP-150048.
Mr. Xiaofeng Wang presented TD GP-150048 Peak-to-Average Power Ratio and Power Spectral Density of Tone-Phase-Shift Keying (update of GP-150116), from Qualcomm Incorporated.

Tone-Phase-Shift Keying (TPSK) was proposed as a modulation scheme for the uplink transmission of narrow band OFDMA (NB-OFDMA), for it has a constant envelope and allows the use of efficient power amplifiers (PAs). The signal envelope of TPSK, however, may no longer be constant if transmit filtering is required to meet a tight power spectral density mask.

In this document, an example transmit scheme is demonstrated for controlling PSD and PAPR of TPSK signals. It is shown that with simple windowing and filtering TPSK signals can meet GSM out-of-band PSD mask at 33 dBm transmit power and still maintain essentially 0 dB PAPR. Furthermore, it is shown that the proposed CP length of 8 samples for NB-OFDMA is sufficient to accommodate the required transmit filtering and expected channel delay spreads.

Comments / Questions: Ericsson asked to clarify how the saturation has been modelled, green curves looking very close to GSM masks (absolute values). PAs and PSD were discussed.
Conclusion : this document was noted at the GERAN1#65 meeting.
Mr. Xiaofeng Wang presented TD GP-150112 Narrow Band OFDMA - Revised frame structure, from Qualcomm Incorporated. This document was also allocated to A. I. 7.2.5.3.4.

To better support the deployment of clean-slate IOT (CIOT) in small parts of licensed spectrum for LTE, a possible deployment scenario is proposed to change the tone spacing of NB-OFDMA solution from 2.25 kHz to 2.5 kHz. This document describes the benefits of 2.5 kHz subcarrier bandwidth and the associated frame structures for both normal and extended cell sizes.

Qualcomm Incorporated proposed to change the tone spacing of NB-OFDMA from 2.25 kHz to 2.5 kHz for better coexistence with LTE systems. The revised frame and slot structure is also presented.

Qualcomm proposed to capture the principle of clause 4 in the text of NB-OFDMA clause in the TR.

Comments / Questions: Neul asked whether there was only partial reduction of interferences with LTE systems (confirmed, but with substantial reduction). Ericsson asked to clarify why there was a need of 12 and 8 CP samples, and whether the orthogonality is kept.
Conclusion : this document was noted at the GERAN1#65 meeting.
Mr. Xiaofeng Wang presented TD GP-150210 pCR to TR 45.820 - Narrow band OFDMA- Frame structure, from Qualcomm Incorporated.

Comments / Questions: none.
Conclusion : this pCR was agreed at the GERAN1#65 meeting.
Mr. Xiaofeng Wang presented TD GP-150117 Narrow Band OFDMA – Revised Link Budget, from Qualcomm Incorporated.

At GERAN #64, a narrow band OFDMA based solution was proposed for clean-slate CIoT and the associated link budget was provided. Since then, the tone spacing of NB-OFDMA is proposed to be changed from 2.25 kHz to 2.5 kHz for better coexistence with LTE. In this document, the revised link budget is provided for the new tone spacing.

Comments / Questions: Huawei asked to elaborate how the data rate was derived, and asked to provide the method of calculation. Neul asked to clarify the reason why the maximal downlink transmit power per tone is assumed to be 30 dBm.
Conclusion : this document was noted at the GERAN1#65 meeting.
Mr. Xiaofeng Wang presented TD GP-150113 Narrow Band OFDMA – Revised Synchronisation, from Qualcomm Incorporated.

This document describes a revised synchronisation procedure and its performance. The revised synchronisation channel design

-
can carry more than 12 bits of information, enough for frame-level synchronization (3 bits) and (> 9 bits) of Physical Cell Id.

-
can provide reliable synchronization at 164dB path loss scenarios with less than 10 times of repeated acquisition effort

-
has very low false alarm (below 0.3%)

-
has very low residual frequency error (RMSE < 20 Hz)

Qualcomm Incorporated proposed this revised synchronisation design be added to the TR.

Comments / Questions: Huawei asked whether more simulations could be conducted beyond the case when PSCH occurs 8 times approximately uniformly in a frame. Ericsson asked to clarify some design choices (cycling) and Figure 5. The system simulation was felt to be at full load. Huawei asked to give more information about the modelling that was adopted for the system simulation. Huawei expressed some concern for the capacity. Neul asked to get results with a worst case of the interference scenario (it could be done at next meeting).
Conclusion : this document was noted at the GERAN1#65 meeting.
Mr. Xiaofeng Wang presented TD GP-150212 pCR to TR 45.820 - Narrow band OFDMA- Synchronization, from Qualcomm Incorporated.

Comments / Questions: the first figure was asked to be updated.
Conclusion : this pCR was revised in TD GP-150298.
TD GP-150298 pCR to TR 45.820 - Narrow band OFDMA- Synchronization (revision of GP-150212) was 
 agreed at the GERAN1#65 meeting.
Mr. Xiaofeng Wang presented TD GP-150188 Narrow Band OFDMA – TPSK text for TR, from Qualcomm Incorporated.

This document described the different TPSK modulations. Qualcomm Incorporated proposed to include this description of TPSK in the TR.

Comments / Questions: Table 1 was asked to be corrected.
Conclusion : this document was noted at the GERAN1#65 meeting.
Mr. Xiaofeng Wang presented TD GP-150216 pCR to TR 45.820 - Narrow band OFDMA- TPSK description, from Qualcomm Incorporated.

Comments / Questions: one value was asked to be corrected.
Conclusion : this pCR was revised in TD GP-150299.
TD GP-150299 pCR to TR 45.820 - Narrow band OFDMA- TPSK description (revision of GP-150216) was
 agreed at the GERAN1#65 meeting.
0203
0214
0187
0114
Mr. Xiaofeng Wang presented TD GP-150203 Narrow Band OFDMA – Channel hopping design, from Qualcomm Incorporated.

This document described the hopping design for the CIoT downlink and the uplink shared channels. The proposed scheme, which is based on LTE Type 2 PUSCH frequency-hopping, provides very good diversity and inter-cell-interference management due to inter-sub-band and intra-sub-band (mirroring effect) hopping. Qualcomm proposed to include the description of channel hopping mechanism into the TR.
Comments / Questions: Ericsson asked to clarify the frequency reuse-3 (deployment dependent), and asked more information be provided. Neul asked to clarify the case of multiple tones applied to a single UE (deployment dependent, PAPR being affected). Nokia Networks asked to elaborate further on the design, and get more information about the calculation of the figures related to the number of tones per downlink sub-band (it was clarified that these are examples). Then Neul asked to explain the rationale.
Conclusion : this document was noted at the GERAN1#65 meeting.
Mr. Xiaofeng Wang presented TD GP-150214 pCR to TR 45.820 - Narrow band OFDMA- Hopping scheme, from Qualcomm Incorporated.

Comments / Questions: none.
Conclusion : this pCR was agreed at the GERAN1#65 meeting.
Mr. Xiaofeng Wang presented TD GP-150187 Narrow Band OFDMA – Physical resource block design, from Qualcomm Incorporated. This document was also allocated to A. I. 7.2.5.3.4.

This document provided an example of physical resource block designs for uplink and downlink channels. NB-OFDMA flexibility allows for various tone/slot combinations to make optimal use of physical resources and minimise power consumption. Qualcomm Incorporated proposed to include the physical resource block designs into the TR.

Comments / Questions: Neul asked to clarify Table 3 about the 4 tones used (in this example), and about the differences between coverage class 4 and class 5 in Table 4 (modulation). Ericsson asked to get more information about the resources put in the simulations, to be able to evaluate the complexity. Huawei asked to clarify the resource segmentation according to path loss distribution.
Conclusion : this document was noted at the GERAN1#65 meeting.
Mr. Xiaofeng Wang presented TD GP-150114 Narrow Band OFDMA – Paging mechanism design, from Qualcomm Incorporated. This document was also allocated to A. I. 7.2.5.3.4.

This document presented the design for idle mode DRx that minimises the time and processing requirements within the device. The design is flexible enough to allow any kind of control message to be sent to a device operating in DRx mode. Qualcomm Incorporated proposed that the idle mode DRx design be added to the TR.

Comments / Questions: Huawei noticed one mistaken figure.
Conclusion : this document was noted at the GERAN1#65 meeting.
0115->0047
0211
0213
0215
0216
0217  0118 [withdrawn]

TD GP-150115 Narrow Band OFDMA – System information design was updated in TD GP-150047.

Mr. Xiaofeng Wang presented TD GP-150047 Narrow Band OFDMA - System information design (update of GP-150115), from Qualcomm Incorporated. This document was also allocated to A. I. 7.2.5.3.4.

This document presented a design of system information messages and updated PBCH design to meet the system information requirements. The design is flexible to allow additional system information messages to be added in the future and at the same time optimised to minimise power consumption when all SIs have been read. Qualcomm Incorporated proposes that the system information design be added to the TR.
Comments / Questions: PRACH -> PDCCH (in Table 1). Neul asked how much power with 18 tones (full power). Ericsson asked to stick to the agreement (PSD like in GSM) to be able to make comparisons among the different proposals (felt not implying significant differences). Neul asked to clarify the averaging time.
Conclusion : this document was noted at the GERAN1#65 meeting.
Mr. Xiaofeng Wang presented TD GP-150211 pCR to TR 45.820 - Narrow band OFDMA- Downlink channels, from Qualcomm Incorporated.

Comments / Questions: Ericsson pointed out that this was not an exhaustive list (example). Huawei asked to remove last column, unless the assumptions that were used are clarified and put in the text.
Conclusion : this pCR was revised in TD GP-150300.
TD GP-150300 pCR to TR 45.820 - Narrow band OFDMA- Downlink channels (revision of GP-150211) was agreed at the GERAN1#65 meeting.
Mr. Xiaofeng Wang presented TD GP-150213 pCR to TR 45.820 - Narrow band OFDMA- Downlink transmit chain, from Qualcomm Incorporated.

Comments / Questions: pulse shaping for the synchronization was asked to be described. 
Conclusion : this pCR was revised in TD GP-150301.
TD GP-150301 pCR to TR 45.820 - Narrow band OFDMA- Downlink transmit chain (revision of GP-150213) was agreed at the GERAN1#65 meeting.
Mr. Xiaofeng Wang presented TD GP-150215 pCR to TR 45.820 - Narrow band OFDMA- Uplink channels, from Qualcomm Incorporated.

Comments / Questions: last column was asked to be removed and a sentence will be added to clarify that this is an example.
Conclusion : this pCR was revised in TD GP-150302.
TD GP-150302 pCR to TR 45.820 - Narrow band OFDMA- Uplink channels (revision of GP-150215) was agreed at the GERAN1#65 meeting.
Mr. Xiaofeng Wang presented TD GP-150217 pCR to TR 45.820 - Narrow band OFDMA- Uplink transmit chain, from Qualcomm Incorporated.

Comments / Questions: Figure 2 was corrected.
Conclusion : this pCR was revised in TD GP-150303.
TD GP-150303 pCR to TR 45.820 - Narrow band OFDMA- Uplink transmit chain (revision of GP-150217) was  agreed at the GERAN1#65 meeting.
TD GP-150118 Narrow Band OFDMA – Text for TR, from Qualcomm Incorporated was WITHDRAWN.
Mr. Mungal Singh Dhanda presented TD GP-150304 pCR to 45.820 - Narrow band OFDMA- Physical layer design (consolidated text), from Qualcomm Incorporated.

Comments / Questions: none.
Conclusion : this pCR was agreed at the GERAN1#65 meeting.

[EC-GSM]

0132->230
285
0138
0208
0150(0209
0140
0153

TD GP-150230 EC-GSM, Concept description was revised in TD GP-150230.
Mr. Mårten Sundberg presented TD GP-150230 EC-GSM, Concept description, from Ericsson LM, Sierra Wireless, S.A., MediaTek Inc., Intel, Gemalto N.V. This document was also allocated to A. I. 7.2.5.3.4.
At GERAN#62 a new feasibility study named Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things (WI code: FS_IoT_LC) was approved, see [1], with the (somewhat shortened) objectives to:

-
Achieving an extended coverage of 20 dB compared to legacy GPRS (Non EGPRS).

-
Scale to support a massive number of MTC Mobile Stations.

-
Reduce power consumption of MTC Mobile Stations compared with legacy GPRS (non EGPRS) so that they can have up to ten years battery life with battery capacity of 5 Watt-hours, even in locations with adverse coverage conditions where up to 20 dB extension might be needed..

-
Maximise the reduction in complexity of the Mobile Termination compared to that of a legacy GPRS (non EGPRS) MT.

-
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.

-
Minimise impacts to the GPRS/EDGE base station hardware.

-
Identify Core Network Architecture, security framework and Radio Access Network-Core Network interface (e.g. S1 or Gb), and associated protocol stacks, suitable for the M2M market in the 2017 and onwards timeframe.

One of the proposals in the study is Extended Coverage GSM (EC-GSM).

The purpose of this document is to share the overall design principles together with performance evaluations.

The document should be seen as a document submitted for information, and not (primarily) for discussion, or decision.

All aspects presented in this paper are addressed in other technical input and in the description of the concept in the TR. All results presented follow the commonly agreed working assumptions for simulations.

The document should be seen as a document submitted for information, and not (primarily) for discussion, or decision.
Comments / Questions: none.
Conclusion : this document was noted at the GERAN1#65 meeting.
Mr. Mårten Sundberg presented TD GP-150285 pCR to TR 45.820: EC-GSM, Small clarifications to concept description, from Ericsson LM.

 Comments / Questions: Huawei asked whether 29 dB and 33 dB were supported (29 dB output power was discussed) .
Conclusion : this pCR was agreed at the GERAN1#65 meeting.
Mr. Mårten Sundberg presented TD GP-150138 EC-GSM, Network synchronization, from Ericsson LM.
This discussion paper has given an overview of the synchronization channels for EC-GSM. 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.

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: Qualcomm felt some problems could occur with the reconfirm procedure, which was left to be further checked off-line. Huawei asked to clarify the frequency offset estimation (limited to 108 Hz). On Rx processing, Huawei asked why 12 multiframes where used. 
Conclusion : this document was noted at the GERAN1#65 meeting.
Mr. Mårten Sundberg presented TD GP-150208 EC-GSM, EC-SCH design performance and mapping, from Ericsson LM. This document was also allocated to A. I. 7.2.5.3.4.

This contribution has shown that network synchronization at a MCL of 164 dB is achievable in case of the EC-GSM candidate in the FS_IoT_LC study. During the synchronization, frequency accuracy within ±10 Hz is achievable with high probability, which is important to take into account when studying UL performance in the FS_IoT_LC study.

The mentioned coverage extension is achieved through up to 14 blind transmissions of the EC-SCH over two consecutive 51-multiframes configured on TS 1 of the BCCH carrier. To support the repeated transmission scheme the information content and the modulation of the EC-SCH have been proposed to be redesigned. The EC-SCH block definition in terms of channel coding used and block size is however left as currently defined for the SCH.

Comments / Questions: none.
Conclusion : this document was noted at the GERAN1#65 meeting.
TD GP-150150 pCR to TR 45.820: EC-GSM, Network synchronization was revised in TD GP-150209.

Mr. Mårten Sundberg presented TD GP-150209 pCR to TR 45.820: EC-GSM, Network synchronization (revision of GP-150150), from Ericsson LM.

Comments / Questions: Huawei asked to clarify further the synchronization procedure. Huawei felt there was an agreement not to produce pCRs to include results into the TR until thorough discussion in GERAN has taken place (one meeting cycle being typically needed, see 2.2 in GPC150124). Qualcomm supported the request from Huawei to have further discussion on this proposal. The Chairman WG1 did not agree with the interpretation of the agreement as stated from Huawei and reminded that if there is consensus any forwarded proposal can be agreed, otherwise it would be not. Nokia Networks preferred to allow presenting pCRs together with concept contributions, and including them in the TR, if consensus is reached. Qualcomm supported this view. There was a controversial interpretation of the agreement reached at the ad-hoc meeting in GPC150124. Huawei was fine to follow the way forward indicated by the GERAN WG1 Chairman, and asked the withdrawal of the agreement as captured in 2.2 of TD GPC150124.

At any rate, Qualcomm asked to wait until the technical issue of training sequences that they have raised is solved, before the proposed pCR is agreed. Neul asked whether a remark they made on network synchronization aspects and acquisition time (drift) was considered (affirmative), and asked to mention it explicitly. A note was proposed to be inserted.
Conclusion : this pCR was revised in TD GP-150286. Huawei asked for a clarification on the note.
TD GP-150286 pCR to TR 45.820: EC-GSM, Network synchronization (revision of GP-150209) was agreed at the GERAN1#65 meeting.
Mr. Mårten Sundberg presented TD GP-150140 EC-GSM, Sensitivity to frequency offset, from Ericsson LM.

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).

In this contribution the sensitivity of EC-GSM to the candidate specific frequency offset has been investigated. 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: Figure 1 was asked to be further elaborated (the red line was proposed to be used to be more conservative on residual frequency offset). Neul was not convinced that N(0,3) was an appropriate candidate specific frequency offset.
Conclusion : this document was noted at the GERAN1#65 meeting.
Mr. Mårten Sundberg presented TD GP-150153 pCR to TR 45.820: EC-GSM, Performance evaluation - Sensitivity to frequency offset, from Ericsson LM. This document was also allocated to A. I. 7.2.5.3.4.

Comments / Questions: Qualcomm felt that N(0,3) was not reflecting a realistic estimation case, and asked to use an appropriate model (Ericsson asked to stick to the simulation results for the coverage estimation, that were obtained by using the agreed common simulation assumptions). Neul questioned the frequency accuracy (if CDMA overlaid technique is used in uplink). Results were questioned, due to the use of N(0,3), but Ericsson felt that even using  N(0,20) the estimation results would not differ. 
Conclusion : this pCR was noted at the GERAN1#65 meeting.
0141
0156
0204
0136
0151
0154
0155
Mr. Mårten Sundberg presented TD GP-150141 EC-GSM, EC-RACH design, performance and mapping, from Ericsson LM.
In this contribution the performance of the EC-RACH channel is investigated given preliminary assumptions for Cellular IoT.

Given these assumptions the results indicate that EC-GSM can cater for the assumed range of access loads with a low SNR and BLER degradation, assuming a conventional RACH receiver. If using an overlaid CDMA technique performance improvements are possible.

The blind TSC detection performance is limiting the impact on performance to 0.1-0.2 dB, depending on coverage class, and false detection rate are within existing requirements (0.02 %).

Comments / Questions: Neul found a typo (2->3) and expressed some reservation on frequency offset estimation technique. Nokia Networks asked to consider that the model will need to take into account not only devices near the cell border (also far from the border). Additional functionalities (implementation dependent) are needed to improve the false detection (for which specific algorithms are needed). Neul asked about the performance of the RACH.
Conclusion : this document was noted at the GERAN1#65 meeting.
Mr. Mårten Sundberg presented TD GP-150156 pCR to TR 45.820: EC-GSM, Performance evaluation – EC-RACH, from Ericsson LM.
Comments / Questions: Neul asked whether the CDMA overlaid was not used for this evaluation (confirmed). If CDMA overlaid is going to be used, further results would be needed.
Conclusion : this pCR was revised in TD GP-150287.
TD GP-150287 pCR to TR 45.820: EC-GSM, Performance evaluation – EC-RACH (revision of GP-150156) was agreed at the GERAN1#65 meeting.
Mr. Mårten Sundberg presented TD GP-150204 Accelerated System Access Procedure, from Ericsson LM. This contribution was also allocated to A. I. 7.1.5.3.5, 7.2.5.3.3, 7.2.5.3.4.

This discussion paper describes a method called Accelerated System Access Procedure (ASAP), already presented at GERAN#62, which improves the resource efficiency by a simplified contention resolution and signalling procedure.

The functionality is applicable both to the ongoing uPOD study and the FS_IoT_LC study.

The main difference between how ASAP would be applied in the two studies is the use of extended coverage and repetitions by FS_IoT_LC. This paper focuses on the functionality description and performance in normal coverage.

The paper is an update of GPC150062 presented at the GERAN Ad Hoc#1 on FS_IoT_LC. Major updates are highlighted in red.

The ASAP feature brings improved PDCH utilization, and reduced MS energy consumption. The feature has been evaluated both using the traffic model agreed in the FS_IoT_LC study and the model agreed in the FS_uPOD study. The feature is equally applicable to both studies.

It is shown to provide by a reduction of transmission time of 15-30% and a reduced reception time of 33-83%, and is hence proposed to be included as a mandatory support level both for the EC-GSM candidate solution in FS_IoT_LC, and in the uPOD work.

Comments / Questions: Qualcomm asked to clarify whether the device would be aware of network deployment ( the mechanism was explained for normal burst). Huawei asked to elaborate on the procedure (based on packet size, known mechanism for false detection was used).
Conclusion : this contribution was noted at the GERAN1#65 meeting.
Mr. Björn Hofström presented TD GP-150136 EC-GSM, Random Access Procedure, from Ericsson LM.

This document is an update of GPC150074 submitted to the AD Hoc#1 on FS_IoT_LC. In this update some clarifications regarding the complexity of using multiple TSC's for signalling is discussed.

The key principles of operation associated with Random Access Procedure for EC-GSM have been described herein. The intent is to include them as part of the EC-GSM content of the CIoT pCR.

Comments / Questions: Huawei asked to explain how the collisions would be handled in the design for different (higher) coverage classes. Nokia Networks commented on the number of TSC and on their consumption and impact on complexity (including conformance testing). Future contributions are planned on this topic.
Conclusion : this document was noted at the GERAN1#65 meeting.
Mr. Björn Hofström presented TD GP-150151 pCR to TR 45.820: EC-GSM, Random Access Procedures, from Ericsson LM. This contribution was also allocated to A. I. 7.2.5.3.4.
Comments / Questions: an Editor's Note was asked to be added (about the number of coverage classes).
Conclusion : this pCR was revised in TD GP-150289.
TD GP-150289 pCR to TR 45.820: EC-GSM, Random Access Procedures (revision of GP-150151) was agreed at the GERAN1#65 meeting.
Mr. Mårten Sundberg presented TD GP-150154 pCR to TR 45.820: EC-GSM, Performance evaluation - Multiplexing of resources, from Ericsson LM.
Comments / Questions: Huawei asked whether there were results in other scenarios (sensitivity). Ericsson proposed to add an Editor's note to add sensitivity evaluation in other interference scenarios. Huawei felt the solution was just for this scenario.
Conclusion : this pCR was revised in TD GP-150288.
TD GP-150288 pCR to TR 45.820: EC-GSM, Performance evaluation - Multiplexing of resources (revision of GP-150154) was  agreed at the GERAN1#65 meeting.
Mr. Mårten Sundberg presented TD GP-150155 pCR to TR 45.820: EC-GSM, Performance evaluation - Coverage improvement target, from Ericsson LM.
Comments / Questions: Huawei asked to have a different presentation of results and questioned the frequency offset model and the frequency value accuracy. Neul asked to clarify the uplink, whether the CDMA overlaid was intended to be used (these results being without CDMA overlaid).
Conclusion : this pCR was noted at the GERAN1#65 meeting.
0133
0146
0134
0147
0135
0148
Mr. Mårten Sundberg presented TD GP-150133 EC-GSM, Paging Group Determination, from Ericsson LM. This document was also allocated to A. I. 7.2.5.3.4.

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 described above is used for EC-GSM devices.

Comments / Questions: none.
Conclusion : this document was noted at the GERAN1#65 meeting.
Mr. Mårten Sundberg presented TD GP-150146 pCR to TR 45.820: EC-GSM, Paging Group Determination, from Ericsson LM. This document was also allocated to A. I. 7.2.5.3.4.

Comments / Questions: none.
Conclusion : this pCR was agreed at the GERAN1#65 meeting. Then it was revised in TD GP-150259 in WG2.
Mr. Björn Hofström presented TD GP-150134 EC-GSM, Battery lifetime performance evaluation, from Ericsson LM. This document was also allocated to A. I. 7.2.5.3.4.

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

In Table 12 the estimated lifetime in years are presented for the different packet sizes, the two reporting intervals and at different coverage. It can be seen that EC-GSM reach the battery target of 10 years for almost all evaluation points, i.e. except for GPRS reference cases + 20 dB with more frequent reporting and GPRS reference cases + 10 dB with packet size of 200 byte. For these three cases EC-GSM reach a battery lifetime between 1,2 and 6,6 years.

Comments / Questions: Neul noticed some changes not marked in red (3 v. 4 re-transmissions), and asked to explain HARQ retransmissions and 16 times repetitions. EC-PDTCH mapping in Figure 5 was explained.
Conclusion : this document was noted at the GERAN1#65 meeting.
Mr. Björn Hofström presented TD GP-150147 pCR to TR 45.820: EC-GSM, Battery lifetime performance evaluation, from Ericsson LM. This document was also allocated to A. I. 7.2.5.3.4.

Comments / Questions: Huawei felt the method to derive the coverage extension would need further discussion, before agreement is reached, as it would impact the results provided in this pCR. Neul asked some more time to review the results.
Conclusion : this pCR was noted at the GERAN1#65 meeting.
Mr. Mårten Sundberg presented TD GP-150135 EC-GSM, BCCH Overview, from Ericsson LM. This document was also allocated to A. I. 7.2.5.3.4.

This is an update of the BCCH Overview paper (GP-140603) presented at the GERAN#63 meeting. Changes compared to GP-140603 are marked with red text.

Cellular IoT systems can realize extended coverage requirements using 4 EC-BCCH blocks of payload space each repeated 16 times such that a CIoT device with the worst coverage class will receive a full cycle of system information about once every 8 seconds.

Comments / Questions: none.
Conclusion : this document was noted at the GERAN1#65 meeting.
Mr. John Diachina presented TD GP-150148 pCR to TR 45.820: EC-GSM, BCCH Overview, from Ericsson LM. This document was also allocated to A. I. 7.2.5.3.4.

Comments / Questions: none.
Conclusion : this pCR was agreed at the GERAN1#65 meeting. then it was revised in TD GP-150260 in WG2.
0137
0149
0139
0152
0060
Mr. Mårten Sundberg presented TD GP-150137 EC-GSM, CCCH Mapping on TS0 and TS1, from Ericsson LM. This document was also allocated to A. I. 7.2.5.3.4.

One of the main objectives in the FS_IoT_LC study is to design a system capable of achieving high capacity to cater for the envisioned high volumes in cellular IoT connectivity. This contribution described how the capacity on the legacy Common Control Channel (CCCH) and the CCCH capable of Extended Coverage (EC-CCCH) can be optimized for the Extended Coverage for GSM (EC-GSM) candidate solution.

In a GSM system supporting EC-GSM both legacy common control channels, and common control channels supporting extended coverage will be present. This document outlined a dynamic handling of these resources by an EC-GSM supporting network, and consequently for EC-GSM supporting devices. An accompanying pCR to clarify the CCCH mapping mechanism for EC-GSM is provided in TD GP-150149.

Comments / Questions: none.
Conclusion : this document was noted at the GERAN1#65 meeting.
Mr. Mårten Sundberg presented TD GP-150149 pCR to TR 45.820: EC-GSM, CCCH Mapping on TS0 and TS1, from Ericsson LM. This document was also allocated to A. I. 7.2.5.3.4.

Comments / Questions: Huawei asked some rewording in Clause 6 (to put the wording "network command", in line with the content of the TR). Also TN /TS was asked to be harmonized.
Conclusion : this pCR was revised in TD GP-150290.
TD GP-150290 pCR to TR 45.820: EC-GSM, CCCH Mapping on TS0 and TS1 (revision of GP-150149) was agreed at the GERAN1#65 meeting.
Mr. Mårten Sundberg presented TD GP-150139 EC-GSM, Incremental redundancy and chase combining, from Ericsson LM. This document was also allocated to A. I. 7.2.5.3.4.
In this paper, potential complexity reduction of the HARQ mechanism for EC-GSM is investigated.

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: Nokia Networks asked to elaborate further about the coverage improvement and the HARQ mechanism. Neul asked to explain the gain with the use of incremental redundancy. Existing coding schemes were used.
Conclusion : this document was noted at the GERAN1#65 meeting.
Mr. Mårten Sundberg presented TD GP-150152 pCR to TR 45.820: EC-GSM, Performance evaluation - Incremental redundancy and chase combining, from Ericsson LM. 
Comments / Questions: Neul asked to clarify the MCS used, which was done (in relation to complexity aspects. Huawei reminded the open issue of frequency offset discussed in other document(s).
Conclusion : this pCR was noted at the GERAN1#65 meeting.
Mr. Remi Lascoux presented TD GP-150060 EC-GSM, Device Aspects, from Sierra Wireless, S.A. This document was also allocated to A.I. 7.2.5.3.4.

This document presents a study of the impacts that the EC-GSM, as presented during the GERAN Cellular IoT adhoc meeting, would have on M2M GERAN device as of today's implementation.

This document presents the view of the sourcing company on the potential Software and Hardware impacts linked to an EC-GSM implementation.

The outcome of the study so far is that

-
The legacy M2M GERAN devices already deployed in the field could be upgraded by software to support the EC-GSM features.

-
The R&D OPEX and CAPEX required for the development of EC-GSM support is limited thanks to the re-use of the existing components (hardware, software and test equipment).

-
Significant memory reduction and hardware design general downsizing can be adopted, opening the door to cost and power consumption savings.

EC-GSM proposal so far should allow fast deployment of first EC-GSM compatible devices and arrival of cost optimized devices with reduced investment in a second stage.

Comments / Questions: Nokia Networks asked to clarify whether also multi-slot class 12 was considered, and the reason for the classes considered. More info was requested to be provided. Influence of output power was brought to the attention by Telecom Italia S.p.A. (gain, performance reduction, battery life, multi-band and price of terminals were felt of importance). Figures were asked to be revised.
Conclusion : this document was noted at the GERAN1#65 meeting.
0110 -> 227
0111 -> 228
Mr. Balkan Kecicioglu presented TD GP-150227 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 we provide 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.

Comments / Questions: Huawei asked to clarify the 1-CCI with INR=0dB case, and pointed out that EC-GSM requires the deployment of GSM, which would impose some performance limitations with other modulation schemes. ACI was not considered, and Huawei asked that multi-interference scenarios are considered. 
Conclusion : this document was noted at the GERAN1#65 meeting.
Mr. Sivanesan Kathiravetpillai presented TD GP-150228 System Level Simulation Results of GERAN CIoT Solutions: EC-GSM, from Intel.

In this contribution, Intel have presented preliminary downlink system simulation results for the EC-GSM systems with full-buffer traffic. The results indicate that 94% of the devices would be able to receive at least 160 bps MAC throughput with blind repetitions and scheduling enhancements for the simulation framework assumed in the study, thereby establishing the feasibility of efficient network operation in EC-GSM systems even in the very challenging scenario of full-buffer traffic with 50 active devices per sector, with appropriate scheduling mechanisms to minimize the impact to other devices in normal coverage or CIoT devices requiring small amounts of coverage enhancement.

Comments / Questions: Ericsson asked to clarify what is the total system allocation, the access rate, and what would be the performance without repetitions. The scheduling was clarified. The operating point was discussed (to be dealt with off-line). Nokia Networks asked to clarify the frequency allocation, the power control, and in general the scenario that was considered. Huawei asked to clarify the meaning of spectrum sharing. Data rate and how it was obtained (per device) was clarified.
Conclusion : this document was noted at the GERAN1#65 meeting.
0269
0270

Mr. Nicklas Johansson presented TD GP-140269 EC-GSM - Exception Report Latency Performance Evaluation, from Ericsson LM.

This is an update of GPC150076 presented at Ad Hoc#1 on FS_IoT_LC adding latency evaluation at 10 dB extended coverage. Updates are marked in red.

Based on the results provided in this paper it can be seen that the EC-GSM concept can meet the 10 second latency target of delivering an exception report with quite some margin. The calculated latency at different coverage conditions is summarized in Table 4.

Table 6 Exception report latency versus coverage condition

Coverage condition
Exception report latency (sec)

GPRS reference MCL
0.45

GPRS reference MCL + 10 dB
0.9

GPRS reference MCL + 20 dB
4.2

Comments / Questions: Huawei felt the mapping was not reflecting a realistic case.
Conclusion : this document was noted at the GERAN1#65 meeting.

Mr. Nicklas Johansson presented TD GP-140270 pCR 45.820 - EC-GSM, Exception Report Latency, from Ericsson LM.
Comments / Questions: none.
Conclusion : this document was noted at the GERAN1#65 meeting.

[NB Hybrid Modulation, C-UNB & Combined NB & SS]

0195
0196
0197
0198

Mr. Juergen Hofmann presented TD GP-150195 Narrowband Hybrid Modulation - Coexistence with legacy GPRS users, from Nokia Networks. This document was also allocated to A. I. 7.2.5.3.4.

In this contribution relevant scenarios for coexistence of legacy GPRS users and users being served by NB Hybrid Modulation are investigated in terms of co-channel and adjacent channel interference impact. No negative impact from a NB Hybrid Modulation interferer compared to a GMSK interferer is observed, thus it is concluded that there is only a negligible impact on co-channel and adjacent channel interference due to the introduction of NB Hybrid Modulation.

Regarding multiplexing with GPRS/EGPRS users on the same timeslot, shared operation with GPRS and EGPRS by NB Hybrid Modulation is considered feasible.

Minimum additional resources are required to support NB Hybrid Modulation operation in case of scenarios with no or low traffic load from CIoT devices, in that only one timeslot on the BCCH carrier is required.

Comments / Questions: Neul asked to clarify whether there was interference cancellation (affirmative, DARP receivers were used), the meaning of x-axis in figures (indication of relative improvement in dB was felt relevant, and whether uplink and downlink power differences were considered (results for uplink could be provided in future). Huawei asked results be provided when the CIoT is the victim (ACI being of importance). Ericsson asked to clarify the impact of extended TTIs, of multiplexing limitations (felt not exhaustive in the contribution, to be further investigated). Uplink importance in CIoT was emphasized. The modulation spectrum could eventually be misinterpreted.
Conclusion : this document was noted at the GERAN1#65 meeting.
Mr. Juergen Hofmann presented TD GP-150196 Narrowband Hybrid Modulation - NB-SCH design and performance, from Nokia Networks.

In this contribution the NB-SCH design is presented and the performance is assessed for sensitivity and co-channel interference. It is observed that the target MCL of 164 dB can be met. Indeed NB-SCH design is expected to allow faster synchronization at better conditions (i.e. based on decoding of 4 successive NB-SCH bursts) due to the used interleaving scheme.

Comments / Questions: the performance benefit of Constraint Length 7 will be investigated. Impact of downlink will also be investigated. Frame number encoding was clarified. Figure 2 was asked to be further elaborated (Huawei felt if the multiplexing starts from the odd frame it would be more delay implied).
Conclusion : this document was noted at the GERAN1#65 meeting.
Mr. Juergen Hofmann presented TD GP-150197 Narrowband Hybrid Modulation - NB-PDTCH design and performance, from Nokia Networks.

In this contribution the NB-PDTCH design for the NB Hybrid Modulation concept is presented and the sensitivity performance is assessed for one promising precoding scheme 2-FSK+BPSK with precoded GMSK. It is observed that the MCL target of 164 dB is met for DL in case 12 repetitions. There against performance for UL is observed to need improvement, since a performance gap of 0.5 dB for a frequency hopping channel and of 3 dB for a non-hopping channel is observed for 12 repetitions. Such improvements may include the addition of incremental redundancy in combination with two time slots to overcome to overcome the gap towards the MCL = 164 dB target, which requires further study. Also other precoding schemes with higher constraint length (K=7) are being studied.

Comments / Questions: Ericsson asked to elaborate Table 2. TSC Performance was improved. Pre-coding scheme was minimized. Maximum number of re-transmissions should be 12. Ericsson felt there was no benefit with this proposal, comparing the results in this contribution with internal results. Nokia Networks felt performance gains would still be achievable.
Conclusion : this document was noted at the GERAN1#65 meeting.
Mr. Juergen Hofmann presented TD GP-150198 Narrowband Hybrid Modulation - Link layer design aspects, from Nokia Networks. This document was also allocated to A. I. 7.2.5.3.4.

In this contribution link layer aspects were discussed for NB Hybrid Modulation. Based on the introduction of an intermediate MAC-NB layer between physical layer and RLC/MAC layer a higher efficiency together with coverage in serving the CIoT traffic is ensured. These aspects will be included in the next revision of the concept description for NB Hybrid Modulation.

Comments / Questions: Ericsson asked to elaborate further the technique used (for chase combining), and how faster the MAC-NB would be. Support of legacy devices was felt problematic. The target would be to decrease the number of MCSs as much as possible. Further off-line discussions were envisaged.
Conclusion : this document was noted at the GERAN1#65 meeting.
0074
0076
0075

Mr. Davide Orifiamma presented TD GP-150074 Combined narrow-band and spread spectrum Physical Layer proposal for cellular IoT, from Semtech Neuchatel SA.
This proposal for a clean-slate physical layer for the IoT devices in the cellular bands is driven by Semtech's experience of the low power sensors requirements and aims to:

-
Propose a very low power, simple and spectrally efficient communication channel for physically very small, low cost, battery operated objects.

-
Allow a precise positioning of stationary or fast moving objects by the network infrastructure for asset tracking or other applications that require location information.

The first goal is reached by using narrow to ultra-narrow band uplink and downlink channelization with asynchronous access.

Positioning is achieved using a CSS (Chirp Spread Spectrum) modulation for both uplink and downlink. This modulation allows data communication and positioning from deep indoor to fast moving outdoor devices, at the cost of a lower spectral efficiency compared to the narrow band alternative.

The two physical layers can operate simultaneously either in separate blocks of the spectrum or in the same block using Time Division. Mobile devices should be capable of both modes of operations. The selection of the physical layer (narrow-band or CSS spread spectrum) is application driven. Static end-devices generating a lot of data to be transmitted should use the narrow-band PHY layer; more mobile devices with positioning requirement should use the CSS PHY layer. A device may switch from one to the other as often as required.

This physical layer proposal allows:

-
A spectrally efficient narrow-band ultra-low power communication channel with >162dB coupling loss and fast beacon acquisition.

-
A spread-spectrum, fast-fading resistant, mobile end-device positioning with >160dB coupling loss.

-
The connection of extremely low power objects powered by <500mA/h batteries

This is achieved through the use of two combined physical layers each operating in a GSM like 200 kHz FDD blocks of spectrum. Multiple blocks can be used for increased capacity.

With GSM like coverage a single chip device can report 100 bytes every hour during 10 years using less than 200mA/h from a Lithium primary cell with a peak current < 35mA. This is only possible under the assumption that a very simple asynchronous access protocol is allowed that doesn't require complex scheduling.

Comments / Questions: Alcatel-Lucent asked to clarify the functionalities related to the beacon, and whether such functionalities are mandatory (negative). Qualcomm asked to clarify how the spread-spectrum (200 kHz) was fading resistant (not possible in real GSM systems). Location and positioning were discussed. Neul asked whether overlapping of modulation and frequency hopping were used (yes).
Conclusion : this document was noted at the GERAN1#65 meeting.
Mr. Davide Orifiamma presented TD GP-150076 pCR “Combined narrow-band and spread spectrum Physical Layer proposal for cellular IoT” for inclusion in TR 45.820, from Semtech Neuchatel SA.

Comments / Questions: Neul felt the architecture was quite different from the other proposals, and asked to clarfy the access (uplink and downlink protocol), and the frequency drift. Vodafone asked to clarify the inter base station synchronization (the beacons were discussed). Formatting should be fixed.
Conclusion : this pCR was noted at the GERAN1#65 meeting.
Mr. Davide Orifiamma presented TD GP-150075 Combined NB and CSS Physical layer coverage and capacity simulations, from Semtech Neuchatel SA.

This document contained the capacity simulations and coupling loss calculation for the combined narrow-band and CSS physical layer proposal. The document also contains the Packet Error Rate curves of both the CSS and narrow-band GMSK modulations.
The narrow-band data communication PHY layer and CSS data + positioning PHY layer achieve better than 160dB coupling loss with 20dBm end-device RF output power. Assuming a 200kHz uplink & downlink spectrum block and using the 3GPP propagation loss with an additional 0 to 40dB penetration loss randomly distributed amongst end-devices, the following capacities are simulated for 1km radius cells:

Scenario




Number of uplinks per hour per cell

Narrow-band data : 100 bytes @ 20dBm

90 000

Narrow-band data : 100 bytes @ 14dBm

65 000

CSS positioning : 20 bytes @ 14dBm

25 000

This capacity is achieved with a frequency re-use of 1 and no cell frequency planning. This lowers the complexity of the lowest power end-devices which does not have to manage hand-over any more and simplifies the network deployment.

Comments / Questions: Qualcomm asked to clarify Figure 1. Nokia Networks asked to clarify the lowest data rate achieved, and the 3dB degradation of the maximum coupling loss (to be improved to meet the requirements). The 90 000 users were clarified to be for 3 sectors.
Conclusion : this document was noted at the GERAN1#65 meeting.
0057
0059
0282
0284
Mr. Benoît PONSARD presented TD GP-150057 C-UNB technology for Cellular IoT - Physical Layer description, from SIGFOX WIRELESS.

This document described the physical layer of uplink and downlink transmission of the cooperative ultra-narrow band (C-UNB) technology, which is candidate to Cellular IoT.

The C-UNB technology is currently deployed as stand-alone networks in several countries using the license-free ISM spectrum. The present document depicts the C-UNB physical layer adapted to cope with the requirements of Cellular IoT.

Comments / Questions: Neul asked to have an overview with more details (coding, pulse shaping, overhead, etc.). Neul felt that the required bit rate of 160 bit/s was not achievable. SIGFOX replied that is no coding, the other points will be checked. Qualcomm felt the center frequency of 160 Hz (the legacy frequency band is divided in "micro-channels" of 160 Hz) would not allow to get the bit rate 160 bit/s. The center frequencies drift was discussed. The UL and DL interworking was discussed.
Conclusion : this document was noted at the GERAN1#65 meeting.
Mr. Benoît PONSARD presented TD GP-150059 C-UNB technology for Cellular IoT - Performance evaluation, from SIGFOX WIRELESS.

The Cooperative Ultra Narrow Band (C-UNB) technology is a disruptive approach for addressing the Cellular IoT requirements. This document gives performance evaluation of the C-UNB technology with regards to requirements.

Compared to the radio interface of legacy 2G networks, the C-UNB technology is totally disruptive. But the use of innovative features, such as adhoc micro-channels and cooperative reception, makes it compliant with the main requirements of Cellular IoT.

Comments / Questions: Huawei asked to clarify the rationale for the evaluation of the capacity (an analytical method to obtain the results about the capacity evaluation). Overhead of packets was not taken into account in the application payload. Neul felt simulations should be used rather than an analytical method. Battery life was asked to take into account standby current (to be checked). The transmission process of packets and the common simulation assumptions agreed by the Committee were discussed. Ericsson asked to provide a clear and sufficient description of each proposal, in line with the agreed assumptions. Values of battery life were asked to be checked.
Conclusion : this document was noted at the GERAN1#65 meeting.
The two documents above were split into pseudo CRs.

Mr. Benoît PONSARD presented TD GP-150282 pCR to TR 45.820 : C-UNB, Physical layer description, from SIGFOX WIRELESS.

This pCR deals with text proposal for inclusion in clause 7.2 on clean slate concept #2.

More precisely, this pCR is for clause 7.2.2 on Downlink physical layer design and clause 7.2.3 on Uplink physical layer design.

Comments / Questions: Neul pointed out that, if the MAC layer is taken into account, the requested bit rate of 160 bit/s would not be met (felt not relevant by SIGFOX). Ericsson agreed with Neul, and felt that the description of the physical layer made available in this pCR was insufficient (to be able to simulate the proposal by every interested Company). Ericsson felt also that some sentences in this pCR were not technical (e.g. cost ...) hence not appropriate to be put in a 3GPP TR. Telecom Italia S.p.A. also felt the pCR was not providing enough details, and commented Table 1 (160 Hz x 3 = 480 Hz, impacting 5 dB on the expected coverage, that would be 164 -5 = 159 dB).  SIGFOX will check the technical observations. 
Conclusion : this pCR was noted at the GERAN1#65 meeting.
Mr. Benoît PONSARD presented TD GP-150284 pCR to TR 45.820 : C-UNB, System Evaluation, from SIGFOX WIRELESS.

This pCR deals with text proposal for insertion in clause 7.2 on clean slate concept #2.

More precisely, this pCR is for clause 7.2.5 on System Evaluation.

Comments / Questions: Telecom Italia S.p.A. felt the description was insufficient, and, in particular, requirements on battery life were not met. 

Conclusion : this pCR was noted at the GERAN1#65 meeting.
7.1.5.3.6
Any other studies

None.

7.1.5.4
Any other technical work
None.

7.1.6
Letters to other groups

None.

7.1.7
Work plan and future meetings

Mr. Chris Pudney presented TD GP-150191 Proposed Workplan for Cellular IoT (FS_IoT_LC), from Rapporteur (Vodafone Group plc). This contribution was also allocated to A.I. 7.2.7.

Comments / Questions: liaising with TSG RAN WG4 for the CIoT concept co-existence 2G/3G/4G was felt needed, as soon as the CIoT concept status is more stable.
Conclusion : it was agreed to confer power to progress the TR and send LSs to the Adhoc 3GPPGERAN1-3GPPGERAN2-on Cellular, 20 - 23 Apr 2015, at Sophia Antipolis.

It was agreed to hold a GERAN WG1 Adhoc meeting on CIoT, with power to progress the TR and send LSs :  29th June - 2nd July 2015, Kista (Sweden), starting at 9:00 a.m. CEST, ending 15:00 h CEST.
Proposal 1: The joint G1/G2 adhoc meeting on cellular IoT in April 2015 (which is split into parallel streams for G1 and G2) is given decision powers (including sending LSs, and responding to LSs sent to GERAN WG 1 and GERAN WG 2) for matters related to FS_IoT_LC. Agreed.
Proposal 2: (reaffirm that) GERAN WGs start on Monday afternoon of the GERAN plenary meeting week. Agreed.
Proposal 3: GERAN to agree whether to hold Telcos and/or a physical meeting between GERAN #66 and #67. Agreed.
This document was revised in TD GP-150274.
TD GP-150274 Proposed Workplan for Cellular IoT (FS_IoT_LC) (revision of GP-150191) was sent directly to the closing GERAN#65 meeting.
The 3GPP Work Plan, from MCC, is available at

http://www.3gpp.org/ftp/Information/WORK_PLAN/
Conference calls

BTS Energy Saving : 
Telco# 18


13 May 2015 (Host: Nokia Networks, 9 a.m. to 11 a.m. CEST)
Telco UL MU-MIMO

Telco #2


Not scheduled.
Downlink MIMO

Telco #5:


12 May 2015, Host: Nokia Networks, 9 a.m. -11 p.m. CEST.

Telco uPoD
Telco #4:


Not scheduled
Ad-hoc for Cellular IoT:

GERAN WG1 Adhoc meeting on CIoT, with power to progress the TR and send LSs : 29th June - 2nd July 2015, Stockholm (Sweden), starting at 9:00 a.m. CEST, ending 15:00 h CEST
Scheduled GERAN1 WG meetings during 2015:

	Apr 2015 

	TITLE 
	TYPE 
	DATES 
	LOCATION 
	CTRY 
	

	


 HYPERLINK "http://webapp.etsi.org/MeetingCalendar/MeetingDetails.asp?mid=31623" 
3GPPGERAN1-3GPPGERAN2-on Cellu
lar of Things
	AH 
	20 - 23 Apr 2015 
	Sophia Antipolis 
	FR 
	

	May 2015 

	TITLE 
	TYPE 
	DATES 
	LOCATION 
	CTRY 
	

	


 HYPERLINK "http://webapp.etsi.org/MeetingCalendar/MeetingDetails.asp?mid=31303" 
3GPPGERAN1#66
 
	OR 
	26 - 28 May 2015 
	Vilnius
	LT 
	

	Aug 2015 

	TITLE 
	TYPE 
	DATES 
	LOCATION 
	CTRY 
	

	


 HYPERLINK "http://webapp.etsi.org/MeetingCalendar/MeetingDetails.asp?mid=31306" 
3GPPGERAN1#67
 
	OR 
	11 - 13 Aug 2015 
	Yin Chuan
	CN 
	

	Nov 2015 

	TITLE 
	TYPE 
	DATES 
	LOCATION 
	CTRY 
	

	


 HYPERLINK "http://webapp.etsi.org/MeetingCalendar/MeetingDetails.asp?mid=31310" 
3GPPGERAN1#68
 
	OR 
	17 - 19 Nov 2015 
	Anaheim 
	US 
	


7.1.8
Any other business

The TSG GERAN WG1 Chairman reminded to provide the documents well in time (i.e. within the deadline) to allow Companies to read the documents before the meeting and prepare adequately their position. The deadline to provide the documents for WG1 was left unchanged (Wednesday 04:00 a.m.).
7.1.9
Close of meeting

The TSG GERAN WG1 Chairman thanked HuaWei for hosting the GERAN1#65 meeting and for the excellent facilities that allowed a smooth running of the meeting.

The TSG GERAN WG1 Chairman thanked the Secretary and all the delegates for their hard work during this meeting. The meeting was then closed.

Annex A:
Agenda for GERAN WG1 Radio Aspects during 3GPP TSG GERAN#65
3GPP TSG GERAN1#65
TDoc GP-150002
Shanghai, PR China
Agenda item 7.1.2 

10th – 12th March, 2015
Draft Agenda for TSG GERAN WG1 during TSG GERAN#65 in Shanghai, PR China
7.1.1
Opening of the meeting

	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).


7.1.2
Approval of the agenda

7.1.3
Actions related to previous meetings


7.1.3.1

Approval of documents from the previous meeting


7.1.3.2

Challenges to working agreements (must have been previously requested)

7.1.4
Letters / Reports from other groups


7.1.4.1

TSG CT, TSG RAN, TSG SA and PCG/OP


7.1.4.2

From Partners and their bodies


7.1.4.3

Others

7.1.5
Technical work

7.1.5.1

Documents related to Rel-12 or earlier features





7.1.5.1.1
MSRD for VAMOS




7.1.5.1.2
New Training Sequence Codes for GERAN




7.1.5.1.3
Any other documents related to Rel-12 or earlier features


7.1.5.2

Documents related to Rel-13 features





7.1.5.2.1
Small Technical Enhancements and Improvements for Release 13





7.1.5.2.2
Any other Rel-13 documents


7.1.5.3

Documents related to Study Items





7.1.5.3.1
Solutions for GSM/EDGE BTS Energy Saving




7.1.5.3.2
Downlink MIMO





7.1.5.3.3
UL MU-MIMO





7.1.5.3.4
Power Savings for MTC Devices





7.1.5.3.5
Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things





7.1.5.3.6
Any other studies


7.1.5.4

Any other technical work

7.1.6
Letters to other groups
7.1.7
Work plan and future meetings
7.1.8
Any other business

7.1.9
Close of meeting

Annex B:
List of documents for GERAN WG1#65
TSG GERAN1 Meeting #65 Document List




10 - 12 March 2015
	TD number
	Title
	Source
	Agenda Item
	Status

	GP-150002
	Draft Agenda for TSG GERAN WG1 during TSG GERAN #65 in Shanghai, P. R. China
	GERAN WG1 Chairman
	7.1.2
	Approved

	GP-150047
	Narrow Band OFDMA – System information design (update of GP-150115)
	Qualcomm Incorporated
	7.1.5.3.5, 7.2.5.3.4
	Noted

	GP-150048
	Peak-to-Average Power Ratio and Power Spectral Density of Tone-Phase-Shift Keying (update of GP-150116)
	Qualcomm Incorporated
	7.1.5.3.5
	Noted

	GP-150049
	On the definition of system capacity for CIoT
	Ericsson LM
	7.1.5.3.5
	Noted

	GP-150050
	NB M2M - Evaluations of Network Synchronization (update of GP-150091)
	Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.
	7.1.5.3.5
	Noted

	GP-150056
	Work Plan for FS_uPoD (revised in GP-150307)
	SI Rapporteur
	7.1.5.3.4, 7.2.5.3.3
	Revised

	GP-150057
	C-UNB technology for Cellular IoT - Physical Layer description
	SIGFOX WIRELESS
	7.1.5.3.5
	Noted

	GP-150059
	C-UNB technology for Cellular IoT - Performance evaluation
	SIGFOX WIRELESS
	7.1.5.3.5, 7.2.5.3.4
	Noted

	GP-150060
	EC-GSM, Device Aspects
	Sierra Wireless, S.A.
	7.1.5.3.5, 7.2.5.3.4
	Noted

	GP-150062
	Draft Report of Ad-hoc GERAN1 meeting CIoT, version 0.0.1
	GERAN WG1 Secretary
	7.1.3.1
	Noted

	GP-150066
	Reply LS on paging for MTC
	TSG SA WG2
	5.1, 7.1.4.1, 7.2.4.1
	Noted

	GP-150073
	NB M2M - Battery Life Analysis
	Neul Limited
	7.1.5.3.5, 7.2.5.3.4
	Noted

	GP-150074
	Combined narrow-band and spread spectrum Physical Layer proposal for cellular IoT
	Semtech Neuchatel SA
	7.1.5.3.5
	Noted

	GP-150075
	Combined NB and CSS Physical layer coverage and capacity simulations
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	GP-150094
	NB M2M - Frequency Hopping Scheme
	Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.
	7.1.5.3.5
	Noted

	GP-150095
	NB M2M - Overview of Coverage Class
	Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.
	7.1.5.3.5, 7.2.5.3.4
	Noted

	GP-150096
	NB M2M - Overview of Measurement Design
	Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.
	7.1.5.3.5
	Noted

	GP-150097
	NB M2M - Considerations on Power Control
	Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.
	7.1.5.3.5
	Noted

	GP-150098
	Proposed Text for the TR on Uplink Synchronization for NB M2M
	Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.
	7.1.5.3.5
	Agreed

	GP-150099
	Proposed Text for the TR on Coverage Class for NB M2M
	Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.
	7.1.5.3.5, 7.2.5.3.4
	Agreed

	GP-150100
	Proposed Text for the TR on Measurement for NB M2M
	Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.
	7.1.5.3.5
	Agreed

	GP-150101
	Proposed Text for the TR on Power Control for NB M2M
	Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.
	7.1.5.3.5
	Agreed

	GP-150102
	Proposed Text for the TR on Frequency Hopping for NB M2M (revised in GP-150297)
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	7.1.5.3.5
	Noted
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	GP-150197
	Narrowband Hybrid Modulation - NB-PDTCH design and performance
	Nokia Networks
	7.1.5.3.5
	Noted
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	7.1.5.3.5
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	GP-150212
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	Qualcomm Incorporated
	7.1.5.3.5
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	GP-150213
	pCR to TR 45.820 - Narrow band OFDMA- Downlink transmit chain (revised in GP-150301)
	Qualcomm Incorporated
	7.1.5.3.5
	Revised

	GP-150214
	pCR to TR 45.820 - Narrow band OFDMA- Hopping scheme
	Qualcomm Incorporated
	7.1.5.3.5
	Agreed

	GP-150215
	pCR to TR 45.820 - Narrow band OFDMA- Uplink channels (revised in GP-150302)
	Qualcomm Incorporated
	7.1.5.3.5
	Revised

	GP-150216
	pCR to TR 45.820 - Narrow band OFDMA- TPSK description (revised in GP-150299)
	Qualcomm Incorporated
	7.1.5.3.5
	Revised

	GP-150217
	pCR to TR 45.820 - Narrow band OFDMA- Uplink transmit chain (revised in GP-150303)
	Qualcomm Incorporated
	7.1.5.3.5
	Revised

	GP-150224
	NB M2M - System Level Simulation (update of GP-150090)
	Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.
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	Intel 
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	Noted

	GP-150228
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	Intel
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	Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.
	7.1.5.3.5
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	EC-GSM, Concept description (update of GP-150132)
	Ericsson LM, Sierra Wireless, S.A., MediaTek Inc., Intel, Gemalto N.V.
	7.1.5.3.5, 7.2.5.3.4
	Noted

	GP-150241
	pCR for Event-triggered Neighbour Cell Measurement (revision of GP-150104)
	Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.
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	GP-150269
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	GP-150284
	pCR to TR 45.820 : C-UNB, System Evaluation
	SIGFOX WIRELESS
	7.1.5.3.5
	Noted

	GP-150285
	pCR to TR 45.820: EC-GSM, Small clarifications to concept description
	Ericsson LM
	7.1.5.3.5
	Agreed

	GP-150286
	pCR to TR 45.820: EC-GSM, Network synchronization (revision of  GP-150209)
	Ericsson LM
	7.1.5.3.5
	Agreed

	GP-150287
	pCR to TR 45.820: EC-GSM, Performance evaluation – EC-RACH (revision of GP-150156)
	Ericsson LM
	7.1.5.3.5
	Agreed

	GP-150288
	pCR to TR 45.820: EC-GSM, Performance evaluation - Multiplexing of resources (revision of GP-150154)
	Ericsson LM
	7.1.5.3.5
	Agreed

	GP-150289
	pCR to TR 45.820: EC-GSM, Random Access Procedures (revision of GP-150151)
	Ericsson LM
	7.1.5.3.5, 7.2.5.3.4
	Agreed

	GP-150290
	pCR to TR 45.820: EC-GSM, CCCH Mapping on TS0 and TS1 (revision of GP-150149)
	Ericsson LM
	7.1.5.3.5, 7.2.5.3.4
	Agreed

	GP-150292
	Proposed Text for the TR on Optimized Uplink Pilot Design and CBS Tables for NB M2M
	Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.
	7.1.5.3.5
	Agreed

	GP-150293
	MIMO for Downlink Workplan
	SI Rapporteur
	7.1.5.3.2
	Noted

	GP-150294
	CR 45.005-0577 Corrections on VAMOS III Performance Requirements for VDTS4 - RBER (Release 12)
	Nokia Networks
	7.1.5.1.1, 8.1.2
	Agreed

	GP-150296
	pCR to TR 45.820: Alternative NB M2M cell search procedure (revision of GP-150157)
	Ericsson LM
	7.1.5.3.5
	Agreed

	GP-150297
	Proposed Text for the TR on Frequency Hopping for NB M2M (revision of GP-150102)
	Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.
	7.1.5.3.5
	Agreed

	GP-150298
	pCR to TR 45.820 - Narrow band OFDMA- Synchronization (revision of GP-150212)
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	7.1.5.3.5
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	GP-150299
	pCR to TR 45.820 - Narrow band OFDMA- TPSK description (revision of GP-150216)
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	7.1.5.3.5
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	GP-150300
	pCR to TR 45.820 - Narrow band OFDMA- Downlink channels (revision of GP-150211)
	Qualcomm Incorporated
	7.1.5.3.5
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	pCR to TR 45.820 - Narrow band OFDMA- Downlink transmit chain (revision of GP-150213)
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	7.1.5.3.5
	Agreed

	GP-150302
	pCR to TR 45.820 - Narrow band OFDMA- Uplink channels (revision of GP-150215)
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	7.1.5.3.5
	Agreed

	GP-150303
	pCR to TR 45.820 - Narrow band OFDMA- Uplink transmit chain (revision of GP-150217)
	Qualcomm Incorporated
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	GP-150304
	pCR to 45.820 - Narrow band OFDMA- Physical layer design (consolidated text)
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	Agreed

	GP-150305
	pCR 45.876, Mobile power consumption model
	Ericsson LM
	7.1.5.3.3
	Agreed
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	Draft 3GPP TR 45.926 V1.5.0 on Solutions for GSM/EDGE BTS Energy Saving
	SI Rapporteur
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	SI Rapporteur
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	Agreed

	GP-150308
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	GERAN WG1 Secretary
	8.1.1
	Plenary

	GP-150309
	Outcome of TSG GERAN WG1 meeting #65 in Shanghai,  P.R. China 10th - 12th March 2015 (slides)
	GERAN WG1 Chairman
	8.1.1
	Plenary
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	TR 45.820 Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things (Release 13), v1.0.0
	Rapporteur (Vodafone Group plc)
	11.1, 7.1.5.3.5, 7.2.5.3.4
	Plenary
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Annex D:
Output from GERAN WG1#65 meeting
The output documents from the meeting GERAN WG1#65 are summarized in the following.

TR/ TS agreed at GERAN1#65
None.

New/revised WIDs/SIDs agreed at GERAN1#65 (for A. I. 11.1)
None.

3 CRs agreed at GERAN1#65 (for A. I. 8.1.2)
CRs related to Rel-12 or earlier Releases
NewToN
TD GP-150124 CR 45.002-0181 Extended TSC sets correction (Release 12) 

TD GP-150125 CR 45.050-0011 Extended TSC sets correction (Release 12)
MSRD_VAMOS
TD GP-150294 CR 45.005-0577 Corrections on VAMOS III Performance Requirements for VDTS4 - RBER (Release 12)
Documents sent directly to Plenary (A. I. 9.1)

None.
Documents sent directly to Plenary (A. I. 11.1)

TD GP-150244 3GPP TR 43.869 V1.0.0, from Rapporteur (CMCC)
TD GP-150317 TR 45.820 Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things (Release 13), v1.0.0
TD GP-150274 Proposed Workplan for Cellular IoT (FS_IoT_LC)

Annex E:
Liaison Statements

Approved during GERAN1#65 (for A. I. 8.1.2):

None.
LSs to be seen directly at the TSG GERAN#65 closing Plenary (under A. I. 12) :
None.
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