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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 LM). 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 all applicable 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 leadership shall conduct the present meeting 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 all applicable antitrust and competition laws and that compliance with said laws was therefore required by any participant of the meeting, including the Chairman and Vice-Chairmen and were invited to seek any clarification needed with their organization's legal counsel. The leadership shall conduct the present meeting 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 and actions related to previous meetings
The TSG GERAN WG1 Chairman presented the Draft Agenda for TSG GERAN WG1 during TSG GERAN #67 in Yinchuan, P. R. China provided in TD GP-150673; 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#66 meeting in TD GP-150660 was already provided during the GERAN#66 Plenary. It was approved (in version 0.0.1).
The TSG GERAN WG1 Chairman / Secretary presented TD GP-150707 Draft Report of Ad-hoc GERAN1 meeting CIoT#3, version 0.0.2, from GERAN WG1 Secretary.

Comments / Questions: none.
Conclusion: the report was approved at the TSG GERAN1#67 meeting.

The TSG GERAN WG1 Chairman presented TD GP-150842 GERAN1 chairman's report from FS_IoT_LC Adhoc#3 & uPoD Adhoc#1, from GERAN1 chairman.

Comments / Questions: none.
Conclusion: the report was approved at the TSG GERAN1#67 meeting.

Mr. Siva Subramani presented TD GP-150750 Updates to the Technical Report TR 45.820, from Vodafone Group plc (Rapporteur). This document was also allocated to A. I. 6.4 and 7.2.3.1.

Comments / Questions: none.
Conclusion: the TR 45.820 v1.4.0 was agreed at the TSG GERAN1#67 meeting.

TD GP-150751 Telco#13 meeting report was revised in TD GP-150880.
Mr. Siva Subramani presented TD GP-150880 Telco#13 meeting report, from Vodafone Group plc (Rapporteur). This document was also allocated to A. I. 6.4 and 7.2.3.1.
Comments / Questions: none.
Conclusion: the report was agreed at the TSG GERAN1#67 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

The TSG GERAN WG1 Chairman presented TD GP-150723 LS on architecture for Clean Slate CIOT, from TSG RAN. This LS was also allocated to A. I. 5.1 and 7.2.4.1.
As per recent PCG decision, TSG RAN expects to start a Work item on Clean Slate Cellular IOT in RAN #69.

As part of that, RAN would like to ensure that the E-UTRAN based architecture is suitable for Clean Slate Cellular IoT.

Consequently, RAN would like to kindly ask SA to deliver significant progress on FS_AE_CIoT by RAN #69, so that RAN can make a choice on the architecture in RAN #69.

To SA

ACTION: RAN politely requests SA to ensure that SA 2 (and SA 3) have sufficient time to deliver significant progress by RAN #69.

More specifically

RAN politely asks SA to ask SA 2 to provide input by RAN #69 on the E-UTRAN architecture optimisation for clean slate CIoT within R13.

RAN politely requests SA to ask that SA3 provide feedback by RAN #69 on the feasibility and complexity of securing the Gb based solution for Clean Slate CIoT.

Comments / Questions: none.
Conclusion: the LS was noted at the TSG GERAN1#67 meeting (without presentation).

The TSG GERAN WG1 Chairman presented TD GP-150724 LS on considerations for clean slate CIoT for Rel‑13, from TSG SA. This LS was also allocated to A. I. 7.2.4.1 (actually it was sent only to SA2).
For Cellular IoT time to market is the key consideration to allow 3GPP mobile network operators to be able to deploy solutions quickly. As per recent PCG decision, TSG RAN expects to start a Work item on Clean Slate Cellular IOT in RAN #69.

As part of that, to ensure that the E-UTRAN/EPS based architecture is suitable for Clean Slate Cellular IOT RAT, SA would like to kindly ask SA2 to progress work on FS_AE_CIoT (SP-150167) and provide initial result by SA#69 focusing on the following area -

-
To support highly efficient handling of infrequent small data transmissions (e.g. based on the traffic model in TR 45.820) with minimised overhead for system signalling without compromising e.g. security.

SA2 is asked to provide necessary time allocation (e.g. considering time allocation in SA2#110ah) to complete the above mentioned activities by SA#69 not risking approved exceptions.

In addition, independent of the above SA2 should analyse paging optimisations (for S1/Gb) for UEs requiring coverage enhancements.

ACTION: SA kindly asks SA2 to take the above into account.

Comments / Questions: none.
Conclusion: the LS was noted at the TSG GERAN1#67 meeting (without presentation).

The TSG GERAN Chairman, Mr. Olof Liberg, presented during the opening GERAN#67 Plenary meeting TD GP-150722 Reply LS RAN assumptions from SA2 for FS_eDRX, from TSG RAN WG2.

This reply LS is related to the LTE work item "RAN enhancements for extended DRX in LTE".

RAN2 thanks SA2 for the LS on RAN assumptions from SA2 for FS_eDRX, where SA2 listed the following issues:

Issue 1:

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

Issue 2:

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

Issue 3:

-
Impact on idle mode UE measurement and cell reselection

At RAN2#90, initial discussions on eDRX took place. Detail responses to each issue cannot yet be provided. The issue of paging reliability is being addressed, and the impact on idle mode UE measurements and cell reselection will be addressed, in the scope of this RAN work item.

The following agreements were reached at RAN2#90:

-
For idle mode,

o
The DRX cycle should be extended past the current System Frame Number (SFN) limit of 10.24s. From RAN2 point of view we see power consumption benefits of increasing the DRX cycle in order of minutes. How many minutes is a subject for further study.

o
Once the UE wakes up the UE determines the Paging Frame (PF) / Paging Occasion (PO) based on the legacy PF/PO formula.

o
To improve paging reliability, the paging message can be repeated on different paging occasions determined using the legacy PF/PO formula as explained in the previous bullet point, for a certain time window.

o
It is a subject for further study how the UE determines when to wake up (either using hyper SFN or time based mechanisms), and how the UE determines for how long to monitor for paging messages.

-
For connected mode,

o
the DRX cycle can be extended up to 10.24sec. It is for further study whether the DRX should be extended beyond 10.24s.

RAN2 will continue its work based on these agreements and items for further study listed above.

For Connected mode, RAN2 is still studying the impacts of extending DRX cycle past 10.24s.

Question: RAN2 would like to ask SA2 input on the core network impacts for extending connected mode DRX cycle beyond 10.24s, and whether from SA2 point of view there is an acceptable range for the connected mode DRX cycle.

To SA WG2 group

ACTION:
RAN WG2 kindly requests SA WG2 to take the provided information into account and provide feedback on the above question.

Comments / Questions: none.
Conclusion: the LS was allocated to WG1 and WG2 and was noted at the TSG GERAN1#67 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
Mr. Zhi Zhong Yu presented TD GP-150890 VAMOS and TIGHTER performance requirements for CA capable MS, from Qualcomm Incorporated.
Comments / Questions: Intel asked how the conformance tests would be performed, and what test cases would be relaxed.
Conclusion : this document was provided to trigger the discussion (for next meeting), and was noted at the GERAN1#67 meeting.


7.1.5.2
Documents related to Rel-13 features

7.1.5.2.1
eDRX_GSM
The Ad-hoc meeting G1/G2 on CIoT at Kista (with power to approve WI) has approved a new Work Item on Extended DRX (eDRX) for GSM. See TD GPC150624.

Acronym: eDRX_GSM

Mr. John Diachina presented TD GP-150704 CR 43.013-0001 Introduction of Power Efficient Operation (Rel-13). It was revised in TD GP-150894.
TD GP-150894 CR 43.013-0001 rev 1 Introduction of Power Efficient Operation (Rel-13) was

POSTPONED at the TSG GERAN1#67 meeting.

Mr. John Diachina presented TD GP-150705 CR 43.022-0034 Introduction of Power Efficient Operation (Rel-13).
It was revised in TD GP-150895.
TD GP-150895 CR 43.022-0034 rev 1 Introduction of Power Efficient Operation (Rel-13) was POSTPONED at the TSG GERAN1#67 meeting.

Mr. John Diachina presented TD GP-150770 CR 43.064-0088 Introduction of Power Efficient Operation (Rel-13), from Ericsson LM. It was revised in TD GP-150891.
TD GP-150891 CR 43.064-0088 rev 1 Introduction of Power Efficient Operation (Rel-13) was POSTPONED at the TSG GERAN1#67 meeting.
Mr. John Diachina presented TD GP-150773 CR 45.002-0182 Introduction of Power Efficient Operation (Rel-13), from Ericsson LM.
It was revised in TD GP-150893.
TD GP-150893 CR 45.002-0182 rev 1 Introduction of Power Efficient Operation (Rel-13) was POSTPONED at the TSG GERAN1#67 meeting.

TD GP-150774 CR 45.008-0624 Introduction of Power Efficient Operation (Rel-13), from Ericsson LM was revised in TD GP-150865.
Mr. John Diachina presented TD GP-150865 CR 45.008-0624 rev 1 Introduction of Power Efficient Operation (Rel-13), from Ericsson LM.

It was revised in TD GP-150892.
TD GP-150892 CR 45.008-0624 rev 2 Introduction of Power Efficient Operation (Rel-13) was POSTPONED at the TSG GERAN1#67 meeting.

TD GP-150746 CR 45.008-0625 Introduction of Event-triggered Neighbour Cell Measurement in Idle Mode (Rel‑13) was revised in TD GP-150848.
Ms. Lei Liu presented TD GP-150848 CR 45.008-0625 rev 1 Introduction of Event-triggered Neighbour Cell Measurement in Idle Mode (Rel‑13), from Huawei Technologies Co., Ltd., HiSilicon Technologies Co., Ltd. This document was also allocated to A. I. 7.2.5.3.3.2.
It was revised in TD GP-150896.
TD GP-150896 CR 45.008-0625 rev 2 Introduction of Event-triggered Neighbour Cell Measurement in Idle Mode (Rel‑13) was WITHDRAWN at the TSG GERAN1#67 meeting.

7.1.5.2.2
Small Technical Enhancements and Improvements for Release 13
None.
7.1.5.2.3
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#65 meeting
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. It was updated during TSG GERAN WG1#67 in TD GP-150944.
From TSG GERAN WG1#67 meeting
Mr. Juergen Hofmann presented TD GP-150856 Meeting Minutes of BTS Energy Savings telco#18, from SI Rapporteur.
Comments / Questions: none.
Conclusion : this document was noted at the GERAN1#67 meeting.

Mr. Juergen Hofmann presented TD GP-150857 Work plan of SI “Solutions for GSM/EDGE BTS Energy Saving”, from SI Rapporteur.
Comments / Questions: none.
Conclusion : this document was agreed at the GERAN1#67 meeting.

Mr. Juergen Hofmann presented TD GP-150858 Update of Section 9 of TR 45.926 on Summary and Conclusions, from Nokia Networks.

Comments / Questions: ZTE was looking for resources to contribute actively.
Conclusion : this document was agreed at the GERAN1#67 meeting to be included in Draft 3GPP TR 45.926.

TD GP-150946 pCR TR 45.926 on Introduction of evaluation results of BCCH carrier power reduction, from ZTE Corporation was revised in TD GP-151003.
TD GP-151003 pCR TR 45.926 on Introduction of evaluation results of BCCH carrier power reduction (revision of GP-150946) was allocated to the closing Plenary under A.I. 9.1.
TD GP-150944 Draft 3GPP TR 45.926 V1.6.0 on Solutions for GSM/EDGE BTS Energy Saving, from Editor (Nokia Networks) was allocated to the closing Plenary under A.I. 11.1.
GSM/EDGE BTS Energy Saving

Telco#19

29th October 2015
Host: Nokia Networks (9 to 11 a.m. CEST)

7.1.5.3.2
Downlink MIMO
Mr. Juergen Hofmann presented TD GP-150855 MIMO for Downlink Workplan, from SI Rapporteur.

Comments / Questions: the correct date of Teleconference #19 is 2016, not 2015.
Conclusion : this document was agreed at the GERAN1#67 meeting.
7.1.5.3.3
SI UL MU-MIMO
From TSG GERAN WG1#65 meeting
Mr. Chao Luo presented TD GP-150080 Work Plan of SI “UL MU-MIMO”, from SI Rapporteur.

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. 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.
Telco UL MU-MIMO
Telco #2


Not scheduled.
From TSG GERAN WG1#67 meeting
None.

7.1.5.3.4
Power Saving for MTC Devices
FS_uPoD
Mr. Jing Han presented TD GP-150839 Draft TR 43.869 GERAN Study on Power Saving for MTC Devices v. 1.3.0 for FS_UPoD, from SI Rapporteur (CMCC). This document was also allocated to A. I. 7.2.5.3.3.

Comments / questions: none.

Conclusion: the Draft TR was agreed at the TSG GERAN1#67 meeting to be raised to v. 2.0.0 and presented to the closing Plenary for approval, under A. I. 8.2.2.
7.1.5.3.5
Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things

Four documents from each proposal were considered for early consideration, i.e.
EC-GSM: 
0764
0762
0756
0824

Mr. Yutao Sui presented TD GP-150764 EC-GSM – Simulation Results for Coexistence with UTRA and EUTRA, from Ericsson LM.

This contribution presented the impact on EC-GSM system capacity from an adjacent UTRA or E-UTRA deployment. The results indicate that the impact from the aggressor on EC-GSM ranges between 0 and 1 percent units in outage.

Based on these observations it is clear that a lightly loaded victim network is more sensitive to relative increase in performance degradation from an uncoordinated aggressor. Even more evident is the much lower impact to the system performance from using an ISD of 750 m compared to 1732 m. Both these aspects are relevant to consider to fully understanding the co-existence between CIoT deployed on a GSM infrastructure, and other legacy systems.

Based on this observation it can be concluded that the impact from UTRA or E-UTRA onto EC-GSM can be considered minimal.

Comments / Questions: Huawei asked to clarify Table 2, and the different results between WCDMA and E-UTRA.
Conclusion: this document was noted at the TSG GERAN WG1#67 meeting.

Mr. Mårten Sundberg presented TD GP-150762 EC-GSM, Link modeling methodology for EC-PDTCH capacity evaluations (update of GPC150441), from Ericsson LM. 

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

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

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

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

Comments / Questions: the mapping was discussed. Qualcomm Incorporated asked to clarify the link to system when a difference TX/RX is quite high (e.g. > 120 dB, for which modelling would be needed). 
Conclusion: this document was noted at the TSG GERAN WG1#67 meeting.

Mr. Mårten Sundberg presented TD GP-150756 EC-GSM, MAR periodic and network command system capacity evaluation (update of GPC150622), from Ericsson LM.

In this contribution the system performance of EC-GSM data traffic channels has been investigated in a mixed traffic scenario (CIoT and legacy CS). Performance at the target CIoT traffic load of 6.8 users per cell and second is summarized.

E.g., with an MS output power of CIoT devices of 33 dBm in BPL scenario 2 with correlation 0.75, without IP header compression, and with interfering CS users with a traffic load of 4 Erlang per cell:

-
The 95th percentile latency of MAR periodic reports is 1.5 seconds

-
The 95th percentile latency of DL Application Ack is 0.37 seconds

-
Only 0.9 EC-PDTCH UL and 0.5 EC-PDTCH DL timeslots per cell are needed on average to support the CIoT traffic
Comments / Questions: Huawei asked to clarify Table 1, the load, and timeout value.
Conclusion: this document was noted at the TSG GERAN WG1#67 meeting.

Dr. Yanzeng Fu presented TD GP-150824 pCR 45.820 – EC-GSM, Device complexity, from MediaTek Inc., Intel, Sierra Wireless S.A., Ericsson LM.
Comments / Questions: Neul felt there was a dependency on TD GP-150840.
Conclusion: this pCR was sent directly to the closing Plenary under A.I. 9.1.
NB-CIoT:
0860
0729
0726
0734

TD GP-150728 pCR 45.820 NB-CIoT - Simulation Results for Coexistence with GSM was revised in GP-150860.
Mr. Chao Luo presented TD GP-150860 pCR 45.820 NB-CIoT - Simulation Results for Coexistence with GSM (revision of GP-150728), from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Qualcomm Incorporated.
Comments / Questions: Ericsson asked to clarify the load, the effect of low load / high load on results, power control methodology, interval selection. Improvement of the wording was discussed. Ericsson raised concern. 
Conclusion: this pCR was revised in TD GP-150884.
TD GP-150884 pCR 45.820 NB-CIoT - Simulation Results for Coexistence with GSM (revision of GP-150860) was still raising a concern from Ericsson. It was left open. Then it was sent directly to the closing Plenary under A.I. 9.1.
Mr. Chao Luo presented TD GP-150729 pCR 45.820 NB-CIoT - Simulation Results for Coexistence with UTRA and E-UTRA, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd.

Comments / Questions: Ericsson asked to clarify differences in results appearing higher than expected. Huawei asked to clarify what changes were felt needed in this pCR. Further off-line discussion was felt needed. Samsung asked to clarify what kind of degradation could be expected.
Conclusion: this pCR was left open. Then it was sent directly to the closing Plenary under A.I. 9.1.
TD GP-150726 pCR 45.820 NB-CIoT – MS Complexity Analysis (revision of GPC150576) was revised in TD GP-150888.
Miss Sylvia Lu presented TD GP-150888 pCR 45.820 NB-CIoT – MS Complexity Analysis (revision of GPC150576), from Neul Limited, u-blox AG, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Qualcomm Incorporated. This document was also allocated to A. I. 7.2.5.3.4.5.
Comments / Questions: Intel expressed reservation (about cell density). Ericsson felt further discussions were needed. Samsung asked what legacy GPRS was used.
Conclusion: this pCR was sent directly to the closing Plenary under A.I. 9.1.
Dr. Zheng Liu presented TD GP-150734 NB-CIoT - System Level Simulation for Capacity and Latency Evaluation, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd.

In this document, system level simulation results were provided showing the capacity and latency of the NB-CIoT solution. It can be seen that the target capacity envisaged in the Cellular IoT TR is comfortably met in all simulated cases required by the study. Furthermore, a low latency has been shown for MAR periodic uplink reports, downlink application layer ACKs, and random access in the context of the Cellular IoT requirements, even when the offered load is significantly higher than the target load defined in the study.

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

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

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

Comments / Questions: Ericsson asked to clarify how the coverage classes were defined, and to elaborate how the simulations were performed.
Conclusion: this document was noted at the TSG GERAN WG1#67 meeting.

N-GSM:
0819
0815
0817
0823
Mr. Juergen Hofmann presented TD GP-150819 pCR 45.820 – N-GSM, Network Synchronisation, Performance Evaluation, from Nokia Networks.

Comments / Questions: Ericsson felt one reference provided was old.
Conclusion: this pCR was revised in TD GP-150885.

TD GP-150885 pCR 45.820 – N-GSM, Network Synchronisation, Performance Evaluation (revision of GP-150819) was sent directly to the closing Plenary under A.I. 9.1.
Mr. Srinivasan Selvaganapathy presented TD GP-150815 pCR to TR 45.820 - N-GSM, Coverage improvement performance for uplink traffic channel, from Nokia Networks. This document was also allocated to A. I. 7.2.5.3.4.2.
Comments / Questions: further discussion was felt needed. Ericsson felt the network synchronization time should be changed. The assumption made was pessimistic.
Conclusion: this pCR was agreed at the TSG GERAN WG1#67 meeting.

Mr. Srinivasan Selvaganapathy presented TD GP-150817 pCR 45.820 – N-GSM, Latency Analysis for Exception Report, from Nokia Networks. This document was also allocated to A. I. 7.2.5.3.4.2.
Comments / Questions: there was a dependency on the network synchronization time.
Conclusion: this pCR was revised in TD GP-150886.
TD GP-150886 pCR 45.820 – N-GSM, Latency Analysis for Exception Report (revision of GP-150817) was sent directly to the closing Plenary under A.I. 9.1.
Mr. Juergen Hofmann presented TD GP-150823 pCR 45.820 – N-GSM, Impacts to  GSM/EDGE Base Station hardware, from Nokia Networks.

Comments / Questions: Ericsson asked to clarify the memory requirement, in relation to the N-RACH complexity. "Synchronization channel for N-GSM" title was used twice.
Conclusion: this pCR was revised in TD GP-150887.
TD GP-150887 pCR 45.820 – N-GSM, Impacts to  GSM/EDGE Base Station hardware (revision of GP-150823) was sent directly to the closing Plenary under A.I. 9.1.
C-UNB: 
0708
0709
0712
0713
Mr. Benoit Ponsard presented TD GP-150708 C-UNB General Description (revision of GPC150588), from SIGFOX. This document was also allocated to A. I. 7.2.5.3.4.6.

Comments / Questions: Deutsche Telekom AG asked to elaborate on the network identifier and on the utilization of radio resources (no authentication). Intel asked to clarify the complexity implications related to the beacon channel.
Conclusion: this document was revised in TD GP-150909.

TD GP-150909 C-UNB General Description (revision of GP-150708) was noted at the TSG GERAN WG1#67 meeting.
Mr. Benoit Ponsard presented TD GP-150709 C-UNB Downlink Physical Layer Design (revision of GPC150309), from SIGFOX.

Comments / Questions: Huawei asked to clarify the transmission power related to the ad hoc micro-channel and the Doppler effect. A pCR would be needed with the simulation results, for inclusion in the TR. 
Conclusion: this document was noted at the TSG GERAN WG1#67 meeting.

TD GP-150712 C-UNB Radio Resource management (revision of GPC150602) was updated in TD GP-150922.

TD GP-150922 C-UNB Radio Resource management (update of GPC150602, update of GP-150712) was updated in TD GP-150976.
Mr. Benoit Ponsard presented TD GP-150976 C-UNB Radio Resource management (update of GPC150922), from SIGFOX. This document was also allocated to A. I. 7.2.5.3.4.6.

Comments / Questions: Huawei asked to clarify the Tx power adaptation procedure.
Conclusion: this document was noted at the TSG GERAN WG1#67 meeting.

TD GP-150713 C-UNB Latency Evaluation (update of GPC150546) was updated in TD GP-150924.
TD GP-150924 C-UNB Latency Evaluation (revision of GP-150713) was updated in TD GP-150978.
Mr. Benoit Ponsard presented TD GP-150978 C-UNB Latency Evaluation (update of GP-150924) from SIGFOX. This document was also allocated to A. I. 7.2.5.3.4.6.

Comments / Questions: Huawei asked to clarify the initial BLER evaluation, and the values mentioned.
Conclusion: this document was noted at the TSG GERAN WG1#67 meeting.

Overall comment from the Chairman WG1: since the agreed simulation assumption requested in the TR were not yet 100% fulfilled in the evaluations for C-UNB , they would need to be aligned with the assumptions used in the evaluations for C-UNB (via pCRs).

NB-LTE: 
0783
0785
0780
0782

Mr. Asbjörn Grövlen presented TD GP-150782 Narrowband LTE – PDSCH and PUSCH design and performance, from Ericsson LM, Nokia Networks.

Comments / Questions: the power control and the scheduling were asked to be clarified. Huawei felt the MCL target could be failed in case of inband deployment. Vodafone asked to clarify how the extra coverage would be achieved (only 6 repetitions gives 10 dB coverage extension). Neul asked to clarify the soft combining (non-coherent), the time diversity (felt insufficient), and the doppler. More discussions off-line were felt needed.
Conclusion: this document was noted at the TSG GERAN WG1#67 meeting.

Mr. Yutao Sui presented TD GP-150780 Narrowband LTE – Broadcast channel design and performance, from Ericsson LM, Nokia Networks.

Comments / Questions: Neul asked to clarify what part was taken from LTE for the Broadcast channel, i.e. to detail further the design (24 bits).
Conclusion: this document was noted at the TSG GERAN WG1#67 meeting.

Mr. Yutao Sui presented TD GP-150783 Narrowband LTE – Cell search design, from Ericsson LM, Nokia Networks.

Comments / Questions: in in TDD mode, Ericsson felt no different design would be needed. Further questions on synchronization could be responded off-line. Qualcomm insisted on the importance of inband deployment. PSS was felt not LTE compatible. See also TD GP-150941.
Conclusion: this document was noted at the TSG GERAN WG1#67 meeting.

Mr. Yutao Sui presented TD GP-150785 Narrowband LTE – Cell search performance evaluation, from Ericsson LM, Nokia Networks.

Comments / Questions: the process (combining similar to LTE) was asked to be further elaborated. Cell synchronization was assumed. Processing strategy was felt unclear. The frequency drift was asked to be clarified. The timing error was discussed. 
Conclusion: this document was noted at the TSG GERAN WG1#67 meeting.


7.1.5.3.5.1
EC GSM
0840
0824
0742
0881
0763
0760
0761
0762
0756

0757
0758
0759
0764
0765

0835
0832
0833
0834

0766
0767
0768

TD GP-150840 pCR TR 45.820 - Device Complexity Evaluation Methodology, from Intel was sent directly to the closing Plenary under A.I. 9.1.
Mr. Chao Luo presented TD GP-150742 EC-GSM - Impacts to Legacy Base Stations, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd. This document was also allocated to A. I. 7.2.5.3.4.5.

Comments / Questions: Qualcomm Incorporated raised an issue in case of +43 dB power and MCL of 164 dB (not felt a problem for Ericsson).
Conclusion: this document was noted at the TSG GERAN WG1#67 meeting.

Mr. Mårten Sundberg presented TD GP-150881 Response to GP-150742 on impact to GSM/EDGE BTS hardware from EC-GSM, from Ericsson LM, Nokia Networks, Alcatel Lucent.

Comments / Questions: Huawei felt the necessary processing power would be higher, i.e. there was impact (e.g. for VAMOS). The discussion was left to be continued off-line.
Conclusion: this document was noted at the TSG GERAN WG1#67 meeting.

Mr. Mårten Sundberg presented TD GP-150763 pCR 45.820, EC-GSM, Miscellaneous corrections and clarifications, from Ericsson LM. This document was also allocated to A. I. 7.2.5.3.4.1.

Comments / Questions: Huawei asked to clarify/justify the removal of text, and to put explanatory text/notes.
Conclusion: this pCR was revised in TD GP-150897.
TD GP-150897 pCR 45.820, EC-GSM, Miscellaneous corrections and clarifications (revision of GP-150763) was revised in TD GP-150970.
TD GP-150970 pCR 45.820, EC-GSM, Miscellaneous corrections and clarifications (revision of GP-150897) was agreed at the TSG GERAN WG1#67 meeting.
Mr. Mårten Sundberg presented TD GP-150760 EC-GSM, Random access system capacity evaluation (update of GPC150491), from Ericsson LM. 

Comments / Questions: Huawei asked to clarify how the latency results were obtained. Overlapping and random access delay were discussed.
Conclusion: this document was noted at the TSG GERAN WG1#67 meeting.

Mr. Mårten Sundberg presented TD GP-150761 pCR 45.820, EC-GSM, Random access system capacity evaluation (update of GPC150632), from Ericsson LM. 

Comments / Questions: Huawei asked to clarify the procedure adopted for the simulations, and how to extract the coverage classes. Huawei asked CDF be provided, and considered the status of the evaluation in this document as not complete. Ericsson pointed out the request from Huawei was covered in another document.
Conclusion: this pCR was agreed at the TSG GERAN WG1#67 meeting.
Mr. Mårten Sundberg presented TD GP-150757 pCR 45.820, MAR periodic and network command system capacity evaluation (update of GPC150621), from Ericsson LM.
Comments / Questions: there were several comments on the discussion paper that were discussed off-line. Neul asked to clarify the equation used to derive the capacity. Huawei pointed out the control channel modelling would impact the performance. Huawei felt there was no consensus on the metric to present results.
Conclusion: this pCR was revised in TD GP-150898.
TD GP-150898 pCR 45.820, MAR periodic and network command system capacity evaluation (revision of GPC150757) was agreed at the TSG GERAN WG1#67 meeting (after discussion).
Mr. Mårten Sundberg presented TD GP-150758 EC-GSM, Software upgrade system evaluation, from Ericsson LM. 

Comments / Questions: Huawei asked to clarify the simulation time, time slot utilisation definition and the handling of header errors. An additional delay would be added if the block is errored. The metric was discussed.
Conclusion: this document was noted at the TSG GERAN WG1#67 meeting.

Mr. Mårten Sundberg presented TD GP-150759 pCR 45.820, EC-GSM, Software upgrade system evaluation, from Ericsson LM. 

Comments / Questions: Huawei felt the results overestimated, and asked to describe the model. 
Conclusion: this pCR was revised in TD GP-150899.
TD GP-150899 pCR 45.820, EC-GSM, Software upgrade system evaluation (revision of GP-150759) was agreed at the TSG GERAN WG1#67 meeting.
TD GP-150765 pCR 45.820, EC-GSM – Simulation Results for Coexistence with UTRA and EUTRA, from Ericsson LM was revised in TD GP-150900.
Mr. Yutao Sui presented TD GP-150900 pCR 45.820, EC-GSM – Simulation Results for Coexistence with UTRA and EUTRA (revision of GP-150765), from Ericsson LM. 

Comments / Questions: Huawei asked to clarify why figures 2 and 19 in the discussion paper TD GP-150764 seemed identical (actually they are not 100% identical).
Conclusion: this pCR was left open. Then it was sent directly to the closing Plenary under A. I. 9.1.
Mr. Sivanesan Kathiravetpillai presented TD GP-150835 GERAN CIoT Link-to-System Mapping Methodology, from Intel.

Link to system mapping is essential for efficiently capturing the performance of the underlying physical layer in the system level simulator (SLS). In this contribution Intel provided a novel method that can be used for link to system mapping in Cellular IoT systems. The end goal of the proposed method is to provide a BLER curve that is matched to the interference scenario observed in the SLS simulator.
Comments / Questions: Huawei asked to clarify the modelling and the interferers, and felt UL and DL could not be considered as equivalent (i.e. that the proposed link to system mapping method in DL can be reused to select the BLER curves for the observed interference scenarios in the UL).
Conclusion: this document was noted at the TSG GERAN WG1#67 meeting.

Mr. Sivanesan Kathiravetpillai presented TD GP-150832 UL System Level Simulation Results of GERAN CIoT Solutions: EC-GSM, from Intel.

In this document, Intel presented some uplink system level simulation results for EC-GSM solution for GERAN CIoT systems. In this work, Intel considered 2 traffic models and accordingly evaluated the system throughput and the delays experienced by the transmitted reports.
Comments / Questions: Neul asked to clarify the assumptions, the frequency reuse and pointed out the importance of the frequency bandwidth.
Conclusion: this document was noted at the TSG GERAN WG1#67 meeting.

Mr. Sivanesan Kathiravetpillai presented TD GP-150833 DL System Level Simulation Results of GERAN CIoT Solutions: EC-GSM, from Intel.

In this document, Intel presented some DL system level simulation results for EC-GSM solution for GERAN CIoT systems. The full-buffer traffic model is assumed to verify whether the requirement of 160 bps throughput at the equivalent of the SNDCP layer can be satisfied. Furthermore, the CIoT traffic model was employed in the simulations and system capacity and latency results were obtained.
Comments / Questions: Huawei found the results different from the Ericsson paper, and asked to further elaborate the methodology.
Conclusion: this document was noted at the TSG GERAN WG1#67 meeting.

Mr. Sivanesan Kathiravetpillai presented TD GP-150834 pCR TR 45.820 – EC-GSM, Downlink and Uplink System Level Simulation Results, from Intel.
Comments / Questions: Neul asked to clarify the simulation assumptions, the scenarios, the "combination" RACH modelling / latency CDF. Huawei will give further comments off-line. 
Conclusion: this pCR was revised in TD GP-150931.
TD GP-150931 pCR TR 45.820 – EC-GSM, Downlink and Uplink System Level Simulation Results (revision of GP-150834) was revised in TD GP-150992.
TD GP-150992 pCR TR 45.820 – EC-GSM, Downlink and Uplink System Level Simulation Results (revision of GP-150931) was sent directly to the closing Plenary under A.I. 9.1.
Mr. Mårten Sundberg presented TD GP-150766 EC-GSM, Conclusion to the TR, from Ericsson LM. This document was also allocated to A. I. 6.4 and 7.2.5.3.4.1.

This document is a revision of GPC150569, with updates marked in red.

Based on the analysis it is proposed to update tables 9.1-1 and 9.1-2 in the TR 45.820, with the conclusions for EC-GSM as described in clause 6. It is also proposed to add the below conclusion for the GERAN Evolution solution EC-GSM to the Conclusions clause (of the TR 45.820). A pCR with the proposed additions is provided.

Comments / Questions: Neul reminded there was still a complexity issue, and asked a few changes of text. Samsung re-iterated the request to be accurate about the battery life of 10 years (seen as a target). Nokia Networks supported this document and asked to interpret the 10 year objective with common sense.
Conclusion: this document was noted at the TSG GERAN WG1#67 meeting.

Mr. Mårten Sundberg presented TD GP-150767 pCR 45.820, EC-GSM, Conclusion to the TR, from Ericsson LM. This document was also allocated to A. I. 6.4 and 7.2.5.3.4.1.

Comments / Questions: Neul asked to mention scenarios, and Samsung to fix the battery life issue (the comment was felt valid for all proposed solutions)
Conclusion: this document was revised in TD GP-150919.
TD GP-150919 pCR 45.820, EC-GSM, Conclusion to the TR (revision of GP-150767) was revised in TD GP-150987.
TD GP-150987 pCR 45.820, EC-GSM, Conclusion to the TR (revision of GP-150919) was sent directly to the closing Plenary under A.I. 9.1.
On behalf of Mr. Hans Kalveram, Mr. Mårten Sundberg presented TD GP-150800 On SCH coverage extension in GSM legacy systems, from Friedrich-Alex-Universität. This document was also allocated to A. I. 6.4 and 7.1.5.3.5.2.
In this contribution, an analysis has been provided concluding that not only the legacy FCCH can be reused for the GSM evolution track, but also the SCH. This may support convergence of the EC-GSM and N-GSM proposals to a single consensus GSM evolution track of the CIoT study and subsequent specification work.

Since the GSM evolution track is based on the most successful telephony system ever seen on the globe, smooth evolution is expected to be key for success. It should be taken into account that the compatibility objectives of the CIoT study [2] may be quite weak, offering no improvement if (1) not both network and terminal have the CIoT feature enabled and (2) the terminal is operating in CIoT mode (parallel multimode operation of CIoT and legacy GERAN connections has seemingly not yet considered for the GSM evolution track, unfortunately). Reducing the changes to GERAN air interface for the GSM evolution track of CIoT should facilitate reasonable improvements of compatibility.

When implemented in an MS (supporting CIoT or not), some options for downlink receivers should enhance the coverage even in legacy GSM/EDGE networks and could not only simplify the EC-GSM proposal for CIot, but also complement the existing proposals of the GERAN studies on uPoD and BTS Energy Saving with MS enhancements compatible with all GSM/EDGE networks worldwide.
Comments / questions: comment were made by Intel and Ericsson on overall performance achievable and in what time by this proposal, on the SI signalling and legacy impact.
Conclusion: this document was noted at the TSG GERAN WG1#67 meeting.

Mr. Jean Schwoerer presented TD GP-150725 Discussion on the need to start the specification phase of EC-GSM, from ORANGE, TeliaSonera AB. This document was also allocated to A. I. 6.4.

A WID on EC-GSM has been submitted two times to GERAN#66 and GERAN AdHoc#3 on Cellular IoT but could not be agreed at that time. This document attempts to explain why the sourcing companies believe that the specification work related to EC-GSM should start as soon as possible.

It is the opinion of the sourcing companies that any additional delay with regard to the start of the specification of EC-GSM will put at risk the ability of release 13 to allow operators with large GSM networks to support timely and efficiently low throughput and low complexity machine type communications by a solution based on an evolution of GSM.

Consequently, the sourcing company urge 3GPP GERAN to approve the submitted WID on EC-GSM and to enter the specification phase of EC-GSM during GERAN#67.

Comments / Questions: none.
Conclusion: this document was noted at the TSG GERAN WG1#67 meeting.

Mr. Mårten Sundberg presented TD GP-150768 New Work Item on Extended Coverage GSM (EC-GSM) for support of Cellular Internet of Things, from Ericsson LM, Intel, Gemalto N.V., MediaTek Inc., TeliaSonera AB, Sierra Wireless, S.A., Telit Communications S.p.A., ORANGE, Nokia Networks, Alcatel Lucent. This document was also allocated to A. I. 6.4 and 7.2.5.3.4.1.

Comments / Questions: Deutsche Telekom AG asked to clarify the frequency bandwidth and the Gb interface. Complexity aspects were discussed. TELECOM ITALIA S.p.A. asked to address the first (about 164 dB of MCL) and the last bullet points of the Objectives (about conducting an investigation during the development of the work item) and asked to support legacy terminals, e.g. to consider the support of VAMOS terminals. Intel commented on the multislot and transmission power. Huawei supported the comments of TELECOM ITALIA S.p.A. on last bullet and of Intel on the transmission power, and felt there was not consensus yet to agree the new WID at this point in time.
Conclusion: this document was revised in TD GP-150920.
TD GP-150920 New Work Item on Extended Coverage GSM (EC-GSM) for support of Cellular Internet of Things (revision of GP-150768) was still needing some rewording. It was revised in TD GP-150994.
TD GP-150994 New Work Item on Extended Coverage GSM (EC-GSM) for support of Cellular Internet of Things (revision of GP-150920) was sent directly to the closing TSG GERAN#67 Plenary meeting, under A. I. 11.1.


7.1.5.3.5.2
N-GSM
0818
0819
0820
0821
0853
0854
0814
0815
0816
0817
0822
0823

TD GP-150818 N-GSM: Design and Performance for N-SCH was updated in TD GP-150968.
Mr. Juergen Hofmann presented TD GP-150968 N-GSM: Design and Performance for N-SCH (update of GP-150818), from Nokia Networks.
Comments / Questions on TD GP-150818: it was confirmed that the contacted mobile vendors were fine with the assumptions / references made in this document on network synchronization.
Conclusion: this document was noted at the TSG GERAN WG1#67 meeting (without presentation).

Mr. Juergen Hofmann presented TD GP-150820 N-GSM: Design and performance for N-BCCH, from Nokia Networks. This document was also allocated to A. I. 7.2.5.3.4.2.
Comments / Questions: none.
Conclusion: this document was noted at the TSG GERAN WG1#67 meeting.

Mr. Juergen Hofmann presented TD GP-150821 pCR 45.820 – N-GSM, System Information and Acquisition, from Nokia Networks. This document was also allocated to A. I. 7.2.5.3.4.2.
Comments / Questions: none.
Conclusion: this pCR was agreed at the TSG GERAN WG1#67 meeting.

Mr. Juergen Hofmann presented TD GP-150853 N-GSM: Design and Performance for N-PDTCH, from Nokia Networks. This document was also allocated to A. I. 7.2.5.3.4.2.
Comments / Questions: none.
Conclusion: this document was noted at the TSG GERAN WG1#67 meeting.

Mr. Juergen Hofmann presented TD GP-150854 pCR 45.820 – N-GSM, Updates to N-PDTCH Design, from Nokia Networks. This document was also allocated to A. I. 7.2.5.3.4.2.
Comments / Questions: none.
Conclusion: this pCR was agreed at the TSG GERAN WG1#67 meeting.

Mr. Srinivasan Selvaganapathy presented TD GP-150814 N-GSM: Throughput and Delay Analysis for Uplink Traffic Channel, from Nokia Networks. This document was also allocated to A. I. 7.2.5.3.4.2.
Comments / Questions: none.
Conclusion: this document was noted at the TSG GERAN WG1#67 meeting.
Mr. Srinivasan Selvaganapathy presented TD GP-150816 N-GSM: Latency Analysis for Exception Report, from Nokia Networks. This document was also allocated to A. I. 7.2.5.3.4.2.
Comments / Questions: none.
Conclusion: this document was noted at the TSG GERAN WG1#67 meeting.

TD GP-150822 N-GSM: Impact to legacy GSM/EDGE Base Stations was updated in TD GP-150969.
Mr. Juergen Hofmann presented TD GP-150969 N-GSM: Impact to legacy GSM/EDGE Base Stations (update of GP-150822), from Nokia Networks.
Comments / Questions: none.
Conclusion: this document was noted at the TSG GERAN WG1#67 meeting (without presentation)

7.1.5.3.5.3
Narrowband M2M
None.


7.1.5.3.5.4
Narrowband OFDMA
None.


7.1.5.3.5.5
Narrowband Cellular IoT
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TD GP-150700 Channel coding performance with different rate matching patterns was updated in GP-150847.
Mr. Kunil Yum presented TD GP-150847 Channel coding performance with different rate matching patterns (update of GP-150700), from LG Electronics Inc.
Comments / Questions: none.
Conclusion: this document was noted at the TSG GERAN WG1#67 meeting.

Mr. Kunil Yum presented TD GP-150701 pCR to TR 45.820, rate matching patterns, from LG Electronics Inc.
Comments / Questions: Qualcomm asked either to modify the wording to investigate the need of puncturing, or ignore this CR.
Conclusion: this pCR was noted at the TSG GERAN WG1#67 meeting.

Mr. Sivanesan Kathiravetpillai presented TD GP-150830 Random Access Channel Performance of CS-NB CIoT Solutions, from Intel.

In this document, Intel discussed the RACH procedure currently proposed for the CS-NB CIoT solutions. In particular, Intel highlighted the current inefficiencies in the RACH procedure leading to the system performance limitation.
Comments / Questions: Neul and Huawei felt the configurations and resources allocated to RACH were different from those allocated in other simulations, which would explain the different performance. Huawei had more resources allocated.
Conclusion: this document was noted at the TSG GERAN WG1#67 meeting.

Mr. Sivanesan Kathiravetpillai presented TD GP-150831 Views on the Pilot Designs for Downlink CS-NB-CIoT Systems, from Intel.

In this document, Intel provided views on the reference signal pattern in downlink CS-NB-CIoT systems and explored its possible enhancements from the perspective of improving spectral efficiency considering the cell-specific reference signals. As the cell-specific reference signals transmitted on downlink are used to enable channel estimation on mobile devices and since these signals use dedicated resources, careful design is needed to optimize spectral efficiency. Based on the discussions, Intel have the following observations and proposal.

Observation 1: Channel estimation based on cell-specific reference signals has better feasibility to support the massive number of CIoT devices.

Observation 2: Based on the two-dimensional Nyquist sampling theorem, the ratio of reference signal to desired data signal in time and frequency domains need to be carefully considered from the perspective of spectral efficiency.

Proposal: It is suggested that further investigation on the DL reference signal pattern is necessary.
Comments / Questions: frequency and time domains were discussed. Qualcomm also felt further study would be useful.
Conclusion: this document was noted at the TSG GERAN WG1#67 meeting.

TD GP-150810 pCR to TR 45.820 - NB CIoT - downlink physical layer design miscellaneous corrections, from Qualcomm Incorporated, Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co., Ltd was WITHDRAWN MISSING.
Mr. Xiaofeng Wang presented TD GP-150825 pCR to TR 45.820 - NB-CIoT Changes to downlink common control channel, from Qualcomm Incorporated.

Comments / Questions: Ericsson asked to clarify coverage class 4 (slot reduction) and asked to further consider an alternative design to solve a potential issue (UE id) impacting the system level evaluation.
Conclusion: this pCR was agreed at the TSG GERAN WG1#67 meeting.
Mr. Xiaofeng Wang presented TD GP-150805 pCR to 45.820 – NB-CIOT- Miscellaneous corrections to section 7.3.2, from Qualcomm Incorporated, Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co., Ltd. This document was also allocated to A. I. 7.2.5.3.4.5.
Comments / Questions: none.
Conclusion: this pCR was agreed at the TSG GERAN WG1#67 meeting.
TD GP-150806 pCR to 45.820 - NB-CIOT- Idle mode procedures was revised in TD  GP-150859.

TD  GP-150859 pCR to 45.820 - NB-CIOT- Idle mode procedures (revision of GP-150806) was revised in TD GP-150902.
Dr. Mungal S Dhanda presented TD GP-150902 pCR to 45.820 - NB-CIOT- Idle mode procedures (revision of GP-150859), from Qualcomm Incorporated, Deutsche Telekom AG, Huawei Technologies Co., Ltd., HiSilicon, Technologies Co., Ltd, Neul Limited, LG Electronics Inc. This document was also allocated to A. I. 7.2.5.3.4.5.
Comments / Questions: none.
Conclusion: this pCR was revised in TD GP-150936.
TD GP-150936 pCR to 45.820 - NB-CIOT- Idle mode procedures (revision of GP-150902) was agreed at the TSG GERAN WG1#67 meeting.
TD GP-150727 pCR 45.820 General considerations on device complexity, from u-blox AG, Neul Limited sent directly to the closing Plenary under A. I. 9.1.

Mr. Xiaofeng Wang presented TD GP-150813 NB-CIoT – on downlink PAPR, from Qualcomm Incorporated.

In this document, additional simulation results and performance analyses of NB-CIoT PAPR are provided.

Comments / Questions: Ericsson asked to investigate other cases, covering existing kinds of base stations, and to clarify the non-symmetric spectrum. Nokia Networks felt clipping should be applied in a different way, being rather optimistic as done in this investigation.
Conclusion: this document was noted at the TSG GERAN WG1#67 meeting.

Dr. Zheng Liu presented TD GP-150732 NB-CIoT - Downlink PAPR, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd.

Comments / Questions: none.
Conclusion: this document was noted at the TSG GERAN WG1#67 meeting.
Dr. Zheng Liu presented TD GP-150733 pCR 45.820 NB-CIoT - PAPR Evaluations, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd.

Comments / Questions: Ericsson felt  frequency reuse 1 should be used in this investigation, capturing the different deployment options (Neul felt 1/3 frequency reuse was typical and appropriate). 
Conclusion: this pCR was revised in TD GP-150935.
TD GP-150935 pCR 45.820 NB-CIoT - PAPR Evaluations (revision of GP-150733) was agreed at the TSG GERAN WG1#67 meeting.
Dr. Yubo Yang presented TD GP-150738 NB-CIoT - Impacts to Legacy Base Stations, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd.

Comments / Questions: Ericsson commented that MCBTS was more complex than legacy BTS, and found difficult to understand, and asked therefore to clarify the assumptions made for the calculations. Memory and turbo decoding, and values in Table 1 were asked to be clarified. Puncturing was discussed. Nokia Networks also felt the assumptions were ambitious and shared the concern raised by Ericsson. Ericsson expressed concern on the use of turbo codes.
Conclusion: this document was noted at the TSG GERAN WG1#67 meeting.

TD GP-150739 pCR 45.820 NB-CIoT - Impacts to Legacy Base Stations, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd was revised in TD GP-150937.
Dr. Yubo Yang presented TD GP-150937 pCR 45.820 NB-CIoT - Impacts to Legacy Base Stations (revision of GP-150739), from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd.
Comments / Questions: Ericsson asked to clarify further the assumptions made for drawing the conclusions. Samsung also asked a modification.
Conclusion: this pCR was revised in TD GP-150995.
TD GP-150995 pCR 45.820 NB-CIoT - Impacts to Legacy Base Stations (revision of GP-150937) was sent directly to the closing Plenary under A. I. 9.1.
Mr. Xiaofeng Wang presented TD GP-150812 pCR to TR 45.820 - corrections to NB-CIoT downlink coverage performance, from Qualcomm Incorporated.

Comments / Questions: none.
Conclusion: this pCR was agreed at the TSG GERAN WG1#67 meeting.

Mr. Xiaofeng Wang presented TD GP-150811 pCR to TR 45.820 - corrections to NB-CIoT latency evaluation, from Qualcomm Incorporated, Neul Limited, Huawei Technologies Co., Ltd., HiSilicon Technologies Co., Ltd. This document was also allocated to A. I. 7.2.5.3.4.5.
Comments / Questions: Ericsson asked to clarify how often the PRACH slots occur back-to-back for each coverage class. Samsung asked to correct the "Time to decode PSI Duration (490 ms -> 650 ms)".
Conclusion: this pCR was revised in TD GP-150938.
TD GP-150938 pCR to TR 45.820 - corrections to NB-CIoT latency evaluation (revision of GP-150811) was asked to be reworded. It was revised in TD GP-150996.
TD GP-150996 pCR to TR 45.820 - corrections to NB-CIoT latency evaluation (revision of GP-150938) was agreed at the TSG GERAN WG1#67 meeting.
TD GP-150691 pCR 45.820 Corrections to NB-CIoT – Energy consumption evaluation was revised in TD GP-150903.
Mr. Robert Young presented TD GP-150903 pCR 45.820 Corrections to NB-CIoT – Energy consumption evaluation (revision of GP-150691), from Neul Limited, u-blox AG, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Qualcomm Incorporated. This document was also allocated to A. I. 7.2.5.3.4.5.

Comments / Questions: Samsung asked to check the battery life.
Conclusion: this pCR was revised in TD GP-150939.
TD GP-150939 pCR 45.820 Corrections to NB-CIoT – Energy consumption evaluation (revision of GP-150903) was agreed at the TSG GERAN WG1#67 meeting.
Mr. Chao Luo presented TD GP-150730 NB-CIoT - Simulation Results for Coexistence with E-UTRA Using Alternative ACLR and ACS Assumptions, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd.

Comments / Questions: Ericsson asked to clarify the UE ACS values for the blocking test, the masks, the methodology used to evaluate the outage (the 5% value was debated). Ericsson felt more scenarios should be considered. Off-line discussion on coexistence was invited to take place.
Conclusion: this document was noted at the TSG GERAN WG1#67 meeting.
Mr. Chao Luo presented TD GP-150731 pCR 45.820 NB-CIoT - Simulation Results for Coexistence with E-UTRA Using Alternative ACLR and ACS Assumptions, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd.

Comments / Questions: Samsung questioned whether the assumptions and scenario were relevant for the outage. The methodology used here was discussed in RAN4. Ericsson felt the signal characteristics should be taken into account. MSR mask was felt more stringent than E-UTRA.
Conclusion: this pCR was left open. Then it was sent directly to the closing Plenary under A. I. 9.1.
Dr. Zheng Liu presented TD GP-150735 pCR 45.820 NB-CIoT - System Level Simulation for Capacity and Latency Evaluation, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd.

Comments / Questions: Ericsson asked to investigate the signal strength impact, what would be the delay with an alternative random access procedure, and to clarify the failure rate. Samsung also felt highly ideal assumptions were made. Nokia Networks felt more investigations were needed.
Conclusion: this pCR was revised in TD GP-150940.
TD GP-150940 pCR 45.820 NB-CIoT - System Level Simulation for Capacity and Latency Evaluation (revision of GP-150735) was sent directly to the closing Plenary under A. I. 9.1.
Mr. Xiaofeng Wang presented TD GP-150807 NB-CIoT- downlink system level simulation results, from Qualcomm Incorporated.

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

Comments / Questions: Intel asked to clarify Figure 3 (frames/sec) and asked a verification of the link-to-system mapping (it was provided at last ad-hoc meeting). Ericsson asked clarifications on PDCCH and the portion available for PDSCH. 
Conclusion: this document was noted at the TSG GERAN WG1#67 meeting.

Mr. Xiaofeng Wang presented TD GP-150808 NB-CIoT - software update/reconfiguration simulation results, from Qualcomm Incorporated.

Resource utilization for the software update/reconfiguration traffic model were presented. The results demonstrate that NB-CIoT solution can support software update/reconfiguration traffic within 0.13% of available resources. A corresponding pCR to add evaluation data to the TR was provided.

Comments / Questions: none.
Conclusion: this document was noted at the TSG GERAN WG1#67 meeting.

Mr. Xiaofeng Wang presented TD GP-150809 pCR to TR 45.820 –NB-CIoT - software update/reconfiguration simulation results, from Qualcomm Incorporated.

Comments / Questions: Ericsson asked to clarify the packet size (dependent on the MCS). Nokia Networks asked to detail further the cell search mechanism. Concern was also raised on the geometry choice.
Conclusion: this pCR was left open. Then it was agreed at the TSG GERAN WG1#67 meeting.
Mr. Zheng Liu presented TD GP-150736 NB-CIoT - Discussions on Frequency Reuse, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd.
Comments / Questions: this document was discussed after the presentation of TD GP-150737. See comment under TD GP-150737.
Conclusion: this document was noted at the TSG GERAN WG1#67 meeting.
Mr. Zheng Liu presented TD GP-150737 pCR 45.820 NB-CIoT - Evaluations of Frequency Reuse, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd.

Comments / Questions: Ericsson commented that the fully loaded system was requesting less resources than a partially loaded system. Samsung asked to clarify the assumptions made for the co-existence. Intel also raised concern. Huawei pointed out the conclusions were related to the simulations with the assumptions made.
Conclusion: this pCR was noted at the TSG GERAN WG1#67 meeting.

Mr. Bonghoe Kim presented TD GP-150702 Frequency re-use factor indication with PSCH, from LG Electronics Inc.
PSCH for NB-CIoT was proposed to acquire synchronization. According to TR 45.820, PSCH for NB-CIoT consists of primary synchronization signal (PSS) and secondary synchronization signal (SSS): PSS is used for sample-level timing and frequency offset estimation, and SSS is used for frame-level timing and physical cell identity (PCID) detection.

This document discussed the PCID detection and the need of frequency re-use factor indication before PBCH detection. We can consider the similar PCID detection mechanism as in LTE.
Comments / Questions: Qualcomm welcomed further input on this.
Conclusion: this document was noted at the TSG GERAN WG1#67 meeting.

TD GP-150740 NB-CIoT - Proposed Conclusion for the Cellular IoT SI was updated in TD GP-150905.
Mr. Chao Luo presented TD GP-150905 NB-CIoT - Proposed Conclusion for the Cellular IoT SI (update of GP-150740), from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd. This document was also allocated to A. I. 7.2.5.3.4.5.
Comments / Questions: Intel and Ericsson could not agree on the proposed conclusions (given the assumptions made), and Samsung could not agree on the conclusions about the battery life.
Conclusion: this document was noted at the TSG GERAN WG1#67 meeting.
TD GP-150741 pCR 45.820 NB-CIoT - Proposed Conclusion for the Cellular IoT SI was revised in TD GP-150906.
Mr. Chao Luo presented TD GP-150906 pCR 45.820 NB-CIoT - Proposed Conclusion for the Cellular IoT SI (revision of GP-150741), from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd. This document was also allocated to A. I. 7.2.5.3.4.5.
Comments / Questions: Samsung commented that the scenarios that could not meet the objectives should be included as well. The concern on capacity was still an issue for Samsung.
Conclusion: this pCR was left open. Then it was revised in TD GP-151001.
TD GP-151001 pCR 45.820 NB-CIoT - Proposed Conclusion for the Cellular IoT SI (revision of GP-150906) was sent directly to the closing Plenary under A. I. 9.1.
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TD GP-150692 pCR TR45-820 - C-UNB - General Description was revised in TD GP-150910.
Mr. Benoit Ponsard presented TD GP-150910 pCR TR45-820 - C-UNB - General Description (revision of GP-150692), from SIGFOX. This document was also allocated to A. I. 7.2.5.3.4.6.

Comments / Questions: implementation of DL and random access were asked to be clarified. A number of aspects of C-UNB description were felt still unclear. As an alternative, the working assumption made in the TR would need to be modified to accommodate the inclusion of this candidate.
Conclusion: this pCR was revised in TD GP-150973.
TD GP-150973 pCR TR45-820 - C-UNB - General Description (revision of GP-150910) was revised in TD GP-150983 in WG2.
TD GP-150983 pCR TR45-820 - C-UNB - General Description (revision of GP-150973) was revised in TD GP-150998.

TD GP-150998 pCR TR45-820 - C-UNB - General Description (revision of GP-150983) was sent directly to the closing Plenary meeting under A.I. 9.1.
Mr. Benoit Ponsard presented TD GP-150710 C-UNB Uplink Physical Layer Design (revision of GPC150601), from SIGFOX.

Comments / Questions: the simulation tool was asked to be clarified. Neul and Ericsson felt many details still had to be provided.
Conclusion: this document was noted at the TSG GERAN WG1#67 meeting.

Mr. Benoit Ponsard presented TD GP-150693 pCR TR45-820 - C-UNB - Physical Layer Design, from SIGFOX.

Comments / Questions: the Chairman asked to provide adequate input for the TR, as this meeting was expected to finalise the Feasibility Study on CIoT.
Conclusion: this pCR was left open. Then it was revised in TD GP-150993.
Mr. Benoit Ponsard presented TD GP-150993 pCR TR45-820 - Physical Layer design, from SIGFOX.

Comments / Questions: Ericsson commented on pulse shaping definition. 

Conclusion: this pCR was revised in TD GP-150999.
TD GP-150999 pCR TR45-820 - Physical Layer design (revision of GP-150993) was sent directly to the closing Plenary under A. I. 9.1.
TD GP-150695 pCR TR45-820 - C-UNB - Radio Resource Management was revised in TD GP-150923.

TD GP-150923 pCR TR45-820 - C-UNB - Radio Resource Management (revision of GP-150695) was revised in TD GP-150977 in WG2.
Mr. Benoit Ponsard presented TD GP-150977 pCR TR45-820 - C-UNB - Radio Resource Management (revision of GP-150923), from SIGFOX. This document was also allocated to A. I. 7.2.5.3.4.6.

Comments / Questions: Neul and Huawei felt the pCR not in line with the agreed working assumptions (43 dBm / 200Khz). Timing for transmitting the beacon was clarified to use the specified protocol (paging not needed). Transmission power was discussed (DL packets are taken care from the C-UNB server selecting the best base station in the range). Concern was expressed for the spectrum power density. 
Conclusion: this pCR was conditionally agreed in WG2; but it was revised at the TSG GERAN WG1#67 meeting in TD GP-150997.
TD GP-150997 pCR TR45-820 - C-UNB - Radio Resource Management (revision of GP-150977) was sent directly to the closing Plenary under A.I. 9.1.
TD GP-150696 pCR TR45-820 - C-UNB - Latency Evaluation was revised in TD GP-150925.

TD GP-150925 pCR TR45-820 - C-UNB - Latency Evaluation (revision of GP-150696) was revised in TD GP-150979.
Mr. Benoit Ponsard presented TD GP-150979 pCR TR45-820 - C-UNB - Latency Evaluation (revision of GP-150925), from SIGFOX. This document was also allocated to A. I. 7.2.5.3.4.6.

Comments / Questions: Huawei asked simulations be conducted to obtain the Latency Evaluation results. Requirements were felt not fulfilled, as a consequence of beacon channel (power / Hz infringement).
Conclusion: this pCR was noted at the TSG GERAN WG1#67 meeting.
TD GP-150714 C-UNB Battery Life Evaluation (revision of GPC150313) was updated in TD GP-150913.
Mr. Benoit Ponsard presented TD GP-150913 C-UNB Battery Life Evaluation (revision of GP-150714), from SIGFOX. This document was also allocated to A. I. 7.2.5.3.4.6.

Comments / Questions: none.
Conclusion: this document was noted at the TSG GERAN WG1#67 meeting.

TD GP-150697 pCR TR45-820 - C-UNB - Battery Life Evaluation was revised in TD GP-150914.
Mr. Benoit Ponsard presented TD GP-150914 pCR TR45-820 - C-UNB - Battery Life Evaluation (revision of GP-150697), from SIGFOX. This document was also allocated to A. I. 7.2.5.3.4.6.

Comments / Questions: retransmission mechanism was felt missing. Requirements were felt not fulfilled, as a consequence of beacon channel.
Conclusion: this pCR was noted at the TSG GERAN WG1#67 meeting.

TD GP-150715 C-UNB Capacity Evaluation (revision of GPC150312) was updated in TD GP-150915.
Mr. Benoit Ponsard presented TD GP-150915 C-UNB Capacity Evaluation (revision of GP-150715) from SIGFOX. This document was also allocated to A. I. 7.2.5.3.4.6.

Comments / Questions: none.
Conclusion: this document was noted at the TSG GERAN WG1#67 meeting.

TD GP-150698 pCR TR45-820 - C-UNB - Capacity Evaluation was revised in TD GP-150916.
Mr. Benoit Ponsard presented TD GP-150916 pCR TR45-820 - C-UNB - Capacity Evaluation (revision of GP-150698), from SIGFOX. This document was also allocated to A. I. 7.2.5.3.4.6.

Comments / Questions: Huawei felt the requirement regarding the number of MSs per cell could not be fulfilled. The traffic model assumptions were discussed. 
Conclusion: this pCR was noted at the TSG GERAN WG1#67 meeting.


7.1.5.3.5.7
Other technical input

TD GP-150779 Narrowband LTE – Concept description was updated in TD GP-150863.
Mr. Mårten Sundberg presented TD GP-150863 Narrowband LTE - Concept description (update of GP-150779), from Ericsson LM; Nokia Networks, AT&T, Alcatel-Lucent; Alcatel-Lucent Shanghai Bell, Intel, Sierra Wireless, S.A., Sequans Communications, ZTE Corporation, SHARP Corporation, Gemalto N.V., Sprint Corporation. This document was also allocated to A. I. 6.4 and 7.2.5.3.4.7.

This contribution outlined a physical layer framework for a narrowband 200 kHz carrier that builds on top of the existing LTE physical layer design. It aims to maximize the re-use of its physical layer principles such as its DL numerology and the multiple access schemes (OFDMA and SC-FDMA). The coding, modulation, and rate matching framework already established in LTE can also be reused. Changes to the UL numerology as well as to the PSS/SSS and PRACH structure have been proposed while aiming also here for commonality with LTE. For example, like LTE, Zadoff Chu sequences are used for PRACH and the synchronization channels, and cell search is based on the same cell identity grouping method.

The proposed design maintains key properties of LTE such as tight packing of subcarriers and resulting high capacity while enhancing the coverage and reducing the device complexity and cost. The latter comes naturally from the reduction of the channel bandwidth and the introduction of a longer M-subframe as well as inter-subframe scheduling.

The concept description is provided to show feasibility against the study item objectives, and could be seen as a baseline for further discussion and optimization in a potential work item phase. Simple design as well as synergy and compatibility with LTE are important optimization criteria.

Comments / Questions: none.
Conclusion: this document was noted at the TSG GERAN WG1#67 meeting.

TD GP-150790 pCR 45.820, Narrowband LTE – Introduction was revised in TD GP-150877.
Mr. Yutao Sui presented TD GP-150877 pCR 45.820, Narrowband LTE – Introduction, from Ericsson LM, Nokia Networks. This document was also allocated to A. I. 7.2.5.3.4.7.
Comments / Questions: none.

Conclusion: this pCR was revised in TD GP-150953.
TD GP-150953 pCR 45.820, Narrowband LTE – Introduction (revision of GP-150877) was revised in TD GP-151000.
TD GP-151000 pCR 45.820, Narrowband LTE – Introduction (revision of GP-150953) was sent directly to the closing Plenary under A. I. 9.1.

Mr. Asbjörn Grövlen presented TD GP-150941 Updated Narrowband LTE - Cell search design and performance, from Ericsson LM, Nokia Networks.

A cell search and synchronization signal design for NB LTE has been proposed. The design is very much in line with the cell search design in LTE and follows similar guidelines, along with suitable modifications to optimize the solution for IoT applications.

Evaluations for the worst case scenarios in initial as well as non-initial cell search show good performance.

Comments / Questions: Qualcomm asked to study further the cross-correlation properties. Neul pointed out that the NB-LTE design changed during this meeting, and there was not enough time to evaluate it. The synchronization time and time drifting were felt of importance.
Conclusion: this document was noted at the TSG GERAN WG1#67 meeting.
TD GP-150794 pCR 45.820, Narrowband LTE – Cell search design was revised in TD GP-150879.
Mr. Yutao Sui presented TD GP-150879 pCR 45.820, Narrowband LTE – Cell search design, from Ericsson LM, Nokia Networks.

Comments / Questions: Qualcomm commented that the design for inband and stand-alone NB-LTE were different (which would imply changing the receiver design). Huawei commented on the DC carrier. Samsung felt a single design for inband and stand-alone NB-LTE could be provided.
Conclusion: this pCR was revised in TD GP-150950.
TD GP-150950 pCR 45.820, Narrowband LTE – Cell search design (revision of GP-150879) was sent directly to the closing Plenary under A.I. 9.1.
Mr. Yutao Sui presented TD GP-150795 pCR 45.820, Narrowband LTE – Cell search performance evaluation, from Ericsson LM, Nokia Networks.

Comments / Questions: Huawei asked to clarify the timing accuracy. Qualcomm commented that the synchronization procedure would differ for the inband and stand-alone design, which would make impossible to get a single design. Neul raised an issue with the legacy LTE.
Conclusion: this pCR was revised in TD GP-150961.
TD GP-150961 pCR 45.820, Narrowband LTE – Cell search performance evaluation (revision of GP-150795) was sent directly to the closing Plenary under A.I. 9.1.
TD GP-150687 Narrowband LTE Downlink Design was updated in TD GP-150844.

Mr. Peng Xue presented TD GP-150844 Narrowband LTE Downlink Design (update of GP-150687), from Samsung Electronics Co., Ltd.

The sourcing company proposes a clean-slate solution referred to as narrowband LTE (NB-LTE) that reuses LTE technology to allow deployment within wideband LTE in addition to stand-alone deployment.

In this document, the design principles of NB-LTE and possible design options were discussed. Samsung proposed to capture the design principles and options for guidance and continue the further design in the WI phase.

Comments / Questions: Neul asked to clarify the complexity of the two design options.
Conclusion: this document was noted at the TSG GERAN WG1#67 meeting.
TD GP-150791 pCR 45.820, Narrowband LTE – Downlink physical layer design was revised in TD GP-150851.
Mr. Asbjörn Grövlen presented TD GP-150851 pCR 45.820, Narrowband LTE – Downlink physical layer design (revision of GP-150791), from Ericsson LM, Nokia Networks.

Comments / Questions: Qualcomm commented there was no puncturing proposed for the DL. Huawei felt the inband deployment was not feasible and asked to clarify support for extended cell range. Neul asked to clarify the spectrum mask. 
Conclusion: this pCR was revised in TD GP-150962.
TD GP-150962 pCR 45.820, Narrowband LTE – Downlink physical layer design (revision of GP-150851) was sent directly to the closing Plenary under A.I. 9.1.
Mr. Asbjörn Grövlen presented TD GP-150784 Narrowband LTE – DCI Concept, from Ericsson LM, Nokia Networks. This document was also allocated to A. I. 7.2.5.3.4.7.

In this contribution the two options were presented, M-PDCCH and M-EPDCCH, for carrying DCI messages, and described the scheduling mechanisms with M-PDCCH and M-EPDCCH in NB-LTE. Besides the provisioning of the DCI, we explained how to apply a bundling scheme similar to TTI Bundling (as defined for LTE's PUSCH) for the M-PDSCH and the M-PUSCH. Such a scheme enables the use of sufficiently large transport blocks even in challenging coverage situations while maintaining the basic scheduling principles of LTE.

The general design principles of NB-LTE M-PDCCH follow those of LTE, but a simple resource re-mapping is applied to adapt the LTE PDCCH design to NB-LTE that operates with a much reduced bandwidth. Such a resource remapping is however not needed for M-EPDCCH.

Simulation results show that the NB-LTE M-PDCCH and M-EPDCCH design can meet the 164 dB MCL target. Based on the analysis in this contribution and performance evaluation, M-EPDCCH is the preferred scheme for the downlink control channel of NB-LTE.

Comments / Questions: Neul asked to clarify the EPDCCH, and the turnaround time. Huawei asked a more detailed description be made available, so that the performance evaluation could be feasible.
Conclusion: this document was noted at the TSG GERAN WG1#67 meeting.
Mr. Asbjörn Grövlen presented TD GP-150789 Narrowband LTE – (E)PDCCH coverage performance evaluation, from Ericsson LM, Nokia Networks.

In this contribution the performance of downlink control channels in an NB-LTE system is analysed based on link level simulations. Simulations are conducted according to the agreed methodology. We see that in NB-LTE, the downlink control channels meet the MCL target of 164 dB.

Comments / Questions: Huawei felt the control signalling was of importance, and asked to clarify the interferences.
Conclusion: this document was noted at the TSG GERAN WG1#67 meeting.
Mr. Zheng Liu presented TD GP-150872 On M-PDCCH/M-EPDCCH Design in NB-LTE, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd. This document was also allocated to A. I. 6.4 and 7.2.5.3.4.7.

The designs for the M-PDCCH and M-EPDCCH were discussed and analysed. The following observations are drawn:

Observation 1: The M-PDCCH design fails to work when the NB-LTE system is deployed inside LTE as a PRB pair.

Observation 2: The M-EPDCCH cannot work independently from M-PDCCH of which the design is considered infeasible. Furthermore, a large amount of re-designing efforts are needed for M-EPDCCH compared to EPDCCH.

Comments / Questions: Samsung felt some optimisation work could be done during the work item phase, e.g. blind decoding. Vodafone asked whether the connected state would be necessary.
Conclusion: this document was noted at the TSG GERAN WG1#67 meeting.
TD GP-150793 pCR 45.820, Narrowband LTE – (E)PCCCH design was revised in TD GP-150878.
Mr. Asbjörn Grövlen presented TD GP-150878 pCR 45.820, Narrowband LTE – (E)PCCCH design, from Ericsson LM, Nokia Networks.

Comments / Questions: Huawei repeated that M-PDCCH design is considered infeasible. Qualcomm felt the matter should be already covered in RAN WG1 specs and then the pCR was not needed. The common search phase was discussed.
Conclusion: this pCR was revised in TD GP-150963.
TD GP-150963 pCR 45.820, Narrowband LTE – (E)PCCCH design (revision of GP-150878) was sent directly to the closing Plenary under A.I. 9.1.
Mr. Asbjörn Grövlen presented TD GP-150826 pCR 45.820, Narrowband LTE – Link layer, Scheduling, from Ericsson LM. This document was also allocated to A. I. 7.2.5.3.4.7.
Comments / Questions: Huawei expressed concern for the scheduling. Neul asked to clarify the worst case for the delay
Conclusion: this pCR was revised in TD GP-150964.
TD GP-150964 pCR 45.820, Narrowband LTE – Link layer, Scheduling (revision of GP-150826) was sent directly to the closing Plenary under A.I. 9.1.
Mr. Yutao Sui presented TD GP-150781 Narrowband LTE – Random access design, from Ericsson LM, Nokia Networks.

Comments / Questions: Qualcomm pointed out that the power would be spread out onto the sub-carriers, which could cause interferences (it should be no problem, as the full power would be used). Neul felt complexity would be impacted and asked whether mis-detection rate was evaluated. CDMA / FDMA techniques were discussed. Huawei also felt technical problems could occur due to the preamble / subcarrier. Optimisation could be put in place for inband deployment (which was felt of relevant importance for Qualcomm and Huawei, considered not in the scope of this SI from Ericsson).
Conclusion: this document was noted at the TSG GERAN WG1#67 meeting.
TD GP-150688 Narrowband LTE Uplink Design was updated in TD GP-150845.
Mr. Peng Xue presented TD GP-150845 Narrowband LTE Uplink Design (update of GP-150688), from Samsung Electronics Co., Ltd.

Comments / Questions: N-PBCH was asked to be clarified. Neul pointed out the contradiction that some papers claim the feasibility of inband deployment while other papers state the opposite. N-PRACH was asked to be clarified.
Conclusion: this document was noted at the TSG GERAN WG1#67 meeting.
TD GP-150690 pCR 45.820 Narrowband LTE was revised in TD GP-150846.
TD GP-150846 pCR 45.820 Narrowband LTE (revision of GP-150690), from Samsung Electronics Co., Ltd was noted at the TSG GERAN WG1#67 meeting (without presentation).
TD GP-150792 pCR 45.820, Narrowband LTE – Uplink physical layer design was revised in TD GP-150852.
Mr. Yutao Sui presented TD GP-150852 pCR 45.820, Narrowband LTE – Uplink physical layer design (revision of GP-150792), from Ericsson LM, Nokia Networks.

Comments / Questions: Huawei felt the pCR not justified by a discussion paper, and asked the performance results be provided. Neul also asked for the justification from performance evaluation results. Huawei asked to clarify the number of preamble symbols.
Conclusion: this pCR was revised in TD GP-150965.
TD GP-150965 pCR 45.820, Narrowband LTE – Uplink physical layer design (revision of GP-150852) was still found not ready for inclusion by Huawei. It was revised in TD GP-151002.
TD GP-151002 pCR 45.820, Narrowband LTE – Uplink physical layer design (revision of GP-150965) was sent directly to the closing Plenary under A.I. 9.1.
Mr. Yutao Sui presented TD GP-150788 Narrowband LTE – Random access performance evaluation, from Ericsson LM, Nokia Networks.

Comments / Questions: Huawei asked to clarify how interferences would be taken into account. Neul asked to clarify Table 2 about processing gain, and asked to clarify the sampling rate for the receiver. Qualcomm felt the interferences will be huge, and simulations would be needed. The discussion was left to be continued off-line.
Conclusion: this document was noted at the TSG GERAN WG1#67 meeting.
TD GP-150798 pCR 45.820, Narrowband LTE – Random access performance evaluation was revised in TD GP-150947.
Mr. Yutao Sui presented TD GP-150947 pCR 45.820, Narrowband LTE – Random access performance evaluation (revision of GP-150798), from Ericsson LM, Nokia Networks.

Comments / Questions: Neul asked to clarify the simulation assumptions and the sampling rate used in the receiver. Qualcomm expressed concern for the interferences. Vodafone asked to clarify the simulation assumption (uniform distribution of the timing uncertainty).
Conclusion: this pCR was revised in TD GP-150966.
TD GP-150966 pCR 45.820, Narrowband LTE – Random access performance evaluation (revision of GP-150947) was sent directly to the closing Plenary under A.I. 9.1.
TD GP-150799 pCR 45.820, Narrowband LTE – Coverage performance evaluation was revised in TD GP-150873.
Mr. Asbjörn Grövlen presented TD GP-150873 pCR 45.820, Narrowband LTE – Coverage performance evaluation, from Ericsson LM, Nokia Networks.
Comments / Questions: Huawei felt there was no consensus.
Conclusion: this pCR was sent directly to the closing Plenary under A.I. 9.1.
Mr. Yutao Sui presented TD GP-150786 Narrowband LTE – Exception report latency evaluation, from Ericsson LM, Nokia Networks. This document was also allocated to A. I. 7.2.5.3.4.7.
Comments / Questions: Qualcomm asked to clarify Table 1. Huawei raised a number of issues, scheduling, 
Conclusion: this document was updated in TD GP-150942.
TD GP-150942 Narrowband LTE – Exception report latency evaluation (update of GP-150786) was noted at the TSG GERAN WG1#67 meeting (without presentation).
TD GP-150796 pCR 45.820, Narrowband LTE – Exception report latency evaluation, from Ericsson LM, Nokia Networks was also allocated to A. I. 7.2.5.3.4.7. This pCR was revised in TD GP-150967.
TD GP-150967 pCR 45.820, Narrowband LTE – Exception report latency evaluation (revision GP-150796) was sent directly to the closing Plenary under A.I. 9.1.
Mr. Yutao Sui presented TD GP-150797 pCR 45.820, Narrowband LTE – Battery lifetime evaluation, from Ericsson LM, Nokia Networks. This document was also allocated to A. I. 7.2.5.3.4.7.
Comments / Questions: none.

Conclusion: this pCR was revised in TD GP-150957.
TD GP-150957 pCR 45.820, Narrowband LTE – Battery lifetime evaluation (revision of GP-150797) was 

sent directly to the closing Plenary under A.I. 9.1.
TD GP-150699 Narrowband LTE (NB-LTE) Cost/Complexity was updated in TD GP-150945.
Mr. Remi Lascoux presented TD GP-150945 Narrowband LTE (NB-LTE) Cost/Complexity (update of GP-150699), from Sierra Wireless, S.A. This document was also allocated to A. I. 7.2.5.3.4.7.

Comments / Questions: Neul felt this contribution was addressing marketing aspects rather than referring to technical evidence. Qualcomm could not figure out where the numbers were derived from, and Neul pointed out that the design has been changed during the week. The source made some explanations on the given figures.
Conclusion: this document was noted at the TSG GERAN WG1#67 meeting
Dr. Zheng Liu presented TD GP-150869 Comparison of Downlink PAPR between NB-CIoT and NB-LTE, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd. This document was also allocated to A. I. 6.4.

In this document, simulation results for the downlink PAPR of NB-CIoT are presented. It can be concluded that the PAPR of NB-CIoT has no impact on legacy MCBTS, while the PAPR of NB-LTE breaks the limit of the dynamic range of the digital circuits on legacy MCBTS and potentially drives the PA to nonlinear region, causing excessive emissions. As a consequence, NB-LTE may not be deployable on legacy MCBTS.

Comments / Questions: Ericsson pointed out that some modulations mentioned in the paper are not meant to be used (e.g. 16QAM, for the moment). Frequency reuse (1 vs. 1/3) and clipping were discussed. Ericsson could not agree on the conclusion, and felt their implementation was consistent. Neul felt the analysis for NB-LTE rather optimistic.
Conclusion: this document was noted at the TSG GERAN WG1#67 meeting.

Mr. Yubo Yang presented TD GP-150870 Comparison of Base Station Complexity between NB-CIoT and NB-LTE, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd. This document was also allocated to A. I. 6.4.

Comments / Questions: Ericsson pointed out that some assumptions were not necessarily correct, for the NB-LTE deployment. Intel felt the scenario and memory time were extremely critical. Turbo coding was discussed. Samsung felt the comparison was not fair. Neul stressed the importance of complexity. Nokia Networks felt further investigation was needed, before drawing conclusions.
Conclusion: this document was updated in TD GP-150932.
TD GP-150932 Comparison of Base Station Complexity between NB-CIoT and NB-LTE (update of GP-150870) was noted at the TSG GERAN WG1#67 meeting (without presentation).
Mr. Chao Luo presented TD GP-150871 On In-band Deployment of NB-LTE, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd. This document was also allocated to A. I. 6.4.

In this document the feasibility of deploying NB-LTE "in-band" with LTE is analyzed. It is observed that with this deployment option,

-
In order to avoid collision with the wideband LTE signals/channels, puncturing or rate matching has to be done for the colliding NB-LTE channels. As a result, the downlink capacity will be severely jeopardized, or the coding rate will be significantly increased and the coverage performance correspondingly decreased. However, this has been barely considered in the NB-LTE design, resulting in quite misleading conclusion for the feasibility of the whole system and significant overestimation of the NB-LTE coverage and capacity performance.

-
The achieved coverage performance is far from fulfilling the coverage performance objective of the CIoT SI (10 to 14 dB worse than that under standalone deployment).

-
Due to the lack of guard band between LTE and NB-LTE, the downlink interference to LTE may be much worse than the LTE-only scenario, and in the uplink, due to the non-orthogonality between LTE and NB-LTE, half of the NB-LTE sub-carriers are severely interfered by the adjacent LTE sub-carriers. Similar problems also occur in the opposite direction, i.e. interference from NB-LTE to LTE.

-
Due to the lack of orthogonality between the NB-LTE PSS/SSS and the adjacent LTE PRBs, the interference of NB-LTE to LTE will cause performance degradation in these LTE PRBs.

Comments / Questions: Samsung felt this analysis did not consider the possible evolution of the NB-LTE proposal, and could not accept it.
Conclusion: this document was noted at the TSG GERAN WG1#67 meeting.
TD GP-150703 On resource mapping of narrowband LTE based CioT, from ZTE Corporation was updated in TD GP-150876.
Mr. Yifei Yuan presented TD GP-150876 On resource mapping of narrowband LTE based CioT, from ZTE Corporation.
Comments / Questions: Qualcomm asked to clarify the channel estimation. Spreading was discussed.
Conclusion: this document was noted at the TSG GERAN WG1#67 meeting.
Mr. Asbjörn Grövlen presented TD GP-150861 Narrowband LTE – System Capacity Evaluation, from Ericsson LM.

In this contribution a brief assessment of the system capacity for NB-LTE was provided. The analysis focused on the uplink data channel (M-PUSCH) since that was found to be the bottleneck for the traffic- and user distribution models assumed in this study.

The use of SC-FDMA enables tight packing of subcarriers which, in combination with QPSK gives a maximum spectral efficiency of 1.49 bps/Hz for NB-LTE. Simulations have shown that more than 94% of all UEs will achieve this spectral efficiency in a reuse 1/3rd deployment, assuming single cell simulations, i.e. a sensitivity-limited scenario. A comparison with NB-M2M/NB-CIoT with GMSK reveals that NB-LTE can indeed translate the higher spectral efficiency into a more than 3 times higher capacity, given these assumptions. It is also recognized that the simulation setup used do not fully comply with the agreed framework for system capacity simulations in the TR, but does provide an indication on the capacity achievable. Hence, considering that NB-M2M fulfils and exceeds the system capacity requirement, the capacity requirement is expected to be fulfilled also by NB-LTE.

Comments / Questions: Huawei expressed doubts on the DL capacity, and asked to explain the results. Neul felt the intercell interferences would impact.
Conclusion: this document was noted at the TSG GERAN WG1#67 meeting.
TD GP-150862 pCR 45.820, Narrowband LTE – System Capacity Evaluation, from Ericsson LM, Nokia Networks was noted at the TSG GERAN WG1#67 meeting (without presentation).
TD GP-150827 Narrowband LTE – Conclusion, from Ericsson LM was also allocated to A. I. 7.2.5.3.4.7.
Comments / Questions: none.

Conclusion: this document was noted at the TSG GERAN WG1#67 meeting (without presentation).
TD GP-150828 pCR 45.820, Narrowband LTE – Conclusion, from Ericsson LM. This document was also allocated to A. I. 7.2.5.3.4.7.
Conclusion: this pCR was sent directly to the closing Plenary under A.I. 9.1.
TD GP-150801 Proposed way forward for CIoT Clean Slate normative phase was updated in TD GP-150866.
Mr. Michel Robert presented TD GP-150866 Proposed way forward for CIoT Clean Slate normative phase (update of GP-150801), from Alcatel-Lucent, Alcatel-Shanghai Bell, Ericsson LM, Mediatek Inc., Panasonic, Sierra Wireless S.A, ZTE Corporation, AT&T, Nokia Networks, Marvell, Intel Corporation, Verizon Wireless, Sequans, Sharp Corporation, Gemalto N.V., Sprint Corporation. This document was also allocated to A. I. 6.4 and 7.2.5.3.4.7.

The sourcing Companies recommend to have the pCRs related to the NB-LTE proposal discussed and agreed for inclusion in the next edition of the 45.820 TR.

A draft related WID is also presented for information.

Comments / Questions: none.
Conclusion: the document was noted (without presentation).
Mr. Xiaofeng Wang presented TD GP-150883 NB-LTE - Preliminary MS complexity analysis, from Qualcomm Incorporated.
The sync channel proposal for NB-LTE reuses channel design from LTE but in doing so imposes complexity requirements on a CIoT device comparable to an LTE device. The proposed design is estimated to require more than 31x the computation power and 16x the memory as compared to other proposals. These complexity and memory requirements will be reflected in increased cost of the end device and increased power consumption when compared to other proposals.

Comments / Questions: Ericsson will check this analysis. Deutsche Telekom AG and Vodafone invited to provide a reliable analysis of device costs, felt of paramount importance. Intel asked to clarify the downsampling.
Conclusion: the document was noted.
TD GP-150802 New WID on “Low Complexity Radio Access Network for Cellular Internet of Things” was updated in TD GP-150867.
Mr. Michel Robert presented TD GP-150867 New WID on “Low Complexity Radio Access Network for Cellular Internet of Things, from Alcatel-Lucent, Alcatel-Shanghai Bell, Ericsson LM, Mediatek Inc., Panasonic, Sierra Wireless S.A, ZTE Corporation, Nokia Networks, Marvell, Intel Corporation, Sequans, Sharp Corporation, Gemalto N.V., Sprint Corporation. This document was also allocated to A. I. 7.1.5.3.5.7.

Comments / Questions: none.
Conclusion: the document was provided for information and was noted at the TSG GERAN1#67 meeting (without presentation).
TD GP-150882 Overall Conclusion on Architecture Aspects, from VODAFONE Group Plc (Rapporteur). This document was also allocated to A. I. 6.4 and 7.2.5.3.4.7. It was updated in TD GP-150930.
Mr. Chris Pudney presented TD GP-150930 Overall Conclusion on Architecture Aspects (update of GP-150882).

Comments / Questions: none.
Conclusion: the document was agreed at the TSG GERAN1#67 Plenary meeting.

Ms. Yang Zhao presented TD GP-150874 Considerations on the way forward for CIoT, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Qualcomm Incorporated, Neul Limited. This document was also allocated to A. I. 6.4 and 7.2.5.3.4.7.
Comments / Questions: none.

Conclusion: the document was noted at the TSG GERAN1#67 Plenary meeting (without presentation).

Mr. Benoit Ponsard presented TD GP-150948 pCR TR45-820 - Annex E.3: Protocol overhead assumption, from SIGFOX.

This document provides text for improving the content of annex E.3 of the Technical Report 45.820 revision 1.4.0.

Comments / Questions: none.
Conclusion: this pCR was noted at the TSG GERAN WG1#67 meeting.
Mr. Benoit Ponsard presented TD GP-150949 pCR TR45-820 - Performance evaluation methods, from SIGFOX.

This document provides text for improving the content of Technical Report 45.820 revision 1.4.0, with regard to performance evaluation tools.

Comments / Questions: Sierra Wireless asked whether there was intention to provide further performance evaluation papers at this meeting. TELECOM ITALIA S.p.A. was reluctant to change the evaluation assumptions at this meeting, expected to finalise the TR. Ericsson felt the same evaluation baseline should be applied to all candidates.
Conclusion: this pCR was noted at the TSG GERAN WG1#67 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

TD GP-150769 EC-GSM, WI meeting schedule, from Ericsson LM. This document was also allocated to A. I. 6.5 and 7.2.5.3.4.1.

Comments / Questions: none.
Conclusion: this document was allocated directly to A. I. 14.1.
TD GP-150753 Potential Meeting Schedule for Normative Work following FS_IoT_LC was also allocated to A. I. 7.2.7 and 14.2.

Comments / Questions: none.
Conclusion: the document was noted at the TSG GERAN WG1#67 meeting.
TD GP-150752 Proposed Workplan for Cellular IoT (FS_IoT_LC), from Vodafone Group plc (Rapporteur). t was also allocated to A. I. 6.5, 7.2.7 and 14.1.

Comments / Questions: none.
Conclusion: the document was noted at the TSG GERAN WG1#67 meeting.
The 3GPP Work Plan, from MCC, is available at

http://www.3gpp.org/ftp/Information/WORK_PLAN/
GSM/EDGE BTS Energy Saving

Telco#19

29th October 2015
Host: Nokia Networks (9 to 11 a.m. CEST)

Telco UL MU-MIMO

Telco #2


Not scheduled.
Downlink MIMO

Telco:



Not scheduled.
Telco CIoT 
Telco:



Not scheduled during the G1#67 meeting.
Scheduled GERAN1 WG meetings during 2015:

	Nov 2015 

	TITLE 
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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#67 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#667
3GPP TSG GERAN#67
TDoc GP-150673
Yinchuan, PR China
Agenda item 7.1.2
10th – 13th Aug, 2015

Draft Agenda for TSG GERAN WG1 during TSG GERAN#67 in Yinchuan, 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


7.1.5.2

Documents related to Rel-13 features





7.1.5.2.1
eDRX_GSM






7.1.5.2.2
Small Technical Enhancements and Improvements for Release 13





7.1.5.2.3
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








7.1.5.3.5.1
EC GSM








7.1.5.3.5.2
N-GSM








7.1.5.3.5.3
Narrowband M2M








7.1.5.3.5.4
Narrowband OFDMA








7.1.5.3.5.5
Narrowband Cellular IoT







7.1.5.3.5.6
Cooperative Ultra Narrowband








7.1.5.3.5.7
Other technical input





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
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TD GP-150999 pCR TR45-820 - Physical Layer design (revision of GP-150993)

TD GP-151000 pCR 45.820, Narrowband LTE – Introduction (revision of GP-150953)
TD GP-151001 pCR 45.820 NB-CIoT - Proposed Conclusion for the Cellular IoT SI (revision of GP-150906)
TD GP-150828 pCR 45.820, Narrowband LTE – Conclusion
TD GP-150957 pCR 45.820, Narrowband LTE – Battery lifetime evaluation (revision of GP-150797)
TD GP-150967 pCR 45.820, Narrowband LTE – Exception report latency evaluation (revision GP-150796)

TD GP-150873 pCR 45.820, Narrowband LTE – Coverage performance evaluation
TD GP-150966 pCR 45.820, Narrowband LTE – Random access performance evaluation (revision of GP-150947)

TD GP-151002 pCR 45.820, Narrowband LTE – Uplink physical layer design (revision of GP-150965)
TD GP-150964 pCR 45.820, Narrowband LTE – Link layer, Scheduling (revision of GP-150826)
TD GP-150963 pCR 45.820, Narrowband LTE – (E)PCCCH design (revision of GP-150878)

TD GP-150962 pCR 45.820, Narrowband LTE – Downlink physical layer design (revision of GP-150851)
TD GP-150961 pCR 45.820, Narrowband LTE – Cell search performance evaluation (revision of GP-150795)

TD GP-150950 pCR 45.820, Narrowband LTE – Cell search design (revision of GP-150879)

TD GP-150940 pCR 45.820 NB-CIoT - System Level Simulation for Capacity and Latency Evaluation (revision of GP-150735)
TD GP-150731 pCR 45.820 NB-CIoT - Simulation Results for Coexistence with E-UTRA Using Alternative ACLR and ACS Assumptions
TD GP-150995 pCR 45.820 NB-CIoT - Impacts to Legacy Base Stations (revision of GP-150937)

TD GP-150727 pCR 45.820 General considerations on device complexity
TD GP-150987 pCR 45.820, EC-GSM, Conclusion to the TR (revision of GP-150919)
TD GP-150992 pCR TR 45.820 – EC-GSM, Downlink and Uplink System Level Simulation Results (revision of GP-150931)
TD GP-150900 pCR 45.820, EC-GSM – Simulation Results for Coexistence with UTRA and EUTRA (revision of GP-150765)

TD GP-150840 pCR TR 45.820 - Device Complexity Evaluation Methodology
TD GP-150887 pCR 45.820 – N-GSM, Impacts to  GSM/EDGE Base Station hardware (revision of GP-150823)

TD GP-150886 pCR 45.820 – N-GSM, Latency Analysis for Exception Report (revision of GP-150817)

TD GP-150885 pCR 45.820 – N-GSM, Network Synchronisation, Performance Evaluation (revision of GP-150819)

TD GP-150888 pCR 45.820 NB-CIoT – MS Complexity Analysis (revision of GPC150576)
TD GP-150729 pCR 45.820 NB-CIoT - Simulation Results for Coexistence with UTRA and E-UTRA
TD GP-150884 pCR 45.820 NB-CIoT - Simulation Results for Coexistence with GSM (revision of GP-150860)
TD GP-150824 pCR 45.820 – EC-GSM, Device complexity
TD GP-151003 pCR TR 45.926 on Introduction of evaluation results of BCCH carrier power reduction (revision of GP-150946)
Documents sent directly to Plenary (A. I. 9.2)
None.

Documents sent directly to Plenary (A. I. 11.1)

TD GP-150994 New Work Item on Extended Coverage GSM (EC-GSM) for support of Cellular Internet of Things (revision of GP-150920)
TD GP-150944 Draft 3GPP TR 45.926 V1.6.0 on Solutions for GSM/EDGE BTS Energy Saving, from Editor (Nokia Networks)
Documents sent directly to Plenary (A. I. 14.1)
TD GP-150769 EC-GSM, WI meeting schedule

Annex E:
Liaison Statements

Approved during GERAN1#67 (for A. I. 8.1.2):

None.

LSs to be seen directly at the TSG GERAN#67 closing Plenary (under A. I. 12) :
None.
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