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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

7.1.2.1
Approval of the agenda
The TSG GERAN WG1 Chairman presented the Draft Agenda for TSG GERAN WG1 during TSG GERAN#66 in Vilnius, Lithuania provided in TD GP-150324; the Agenda was approved.

7.1.2.2
Approval of documents from the previous meeting

The report from the previous GERAN WG1#65 meeting in TD GP-150308 was already provided during the GERAN#65 Plenary. It was approved (in version 0.0.1).

7.1.2.3
Challenges to working agreements (must have been previously requested)

None.

7.1.3
Election of TSG GERAN Working Group 1 Chairman
The leaving TSG GERAN WG1 Chairman, Mr. Olof Liberg (Ericsson LM) was re-elected by acclamation.
7.1.4
Letters / Reports from other groups 

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

Mr. Mårten Sundberg presented TD GP-150521 Reply LS on paging for MTC, from TSG GERAN WG2.
GERAN2 thanks SA2 for the Response to Reply LS on paging for MTC.

GERAN2 has reviewed the LS and in an attempt better clarify GERAN2 thinking on the relationship between coverage classes for MTC devices and paging procedures and thereby hopefully move the discussion forward, GERAN2 has adopted the following working assumptions related to storage of 'coverage' situation in the CN.

WA 1: The MS shall determine if currently estimated coverage class is different from last reported Coverage Class.

WA 2: The MS should report changes of its coverage class to the CN. The trigger of the reporting, to avoid frequent signaling, is FFS.

WA 3: At least the estimated coverage class for downlink will be indicated to the RAN when attempting system access.

WA4: The changes of estimated coverage class for downlink may be indicated to the RAN during data transmission.

WA 5: The RAN will include the coverage class information in the uplink data PDU sent to the CN.

WA 6: Upon reception of the device specific coverage class information the CN stores it for use in subsequent paging for delivery of downlink data to that device.

WA 7: In order for RAN to send a page with the appropriate coverage enhancements the CN needs to convey the latest known coverage class information in the downlink paging PDU.

To TSG SA2:

GERAN2 kindly requests SA2 to take the above information into account.

Comments / Questions: none.
Conclusion: the LS was noted at the TSG GERAN1#66 meeting.

Mr. Mårten Sundberg presented TD GP-150524 LS on CRs for MSR specifications, from TSG RAN WG4.
For the 2015-06 version of the 3GPP specifications, RAN WG4 has at meeting #74bis approved one CR for TS 37.141 (Rel‑12).

The CR listed under "Action" below may have an impact on GSM/EDGE and/or BC2 testing. The CR concerned is attached to this LS for GERAN1 review and endorsement. It will be forwarded by RAN WG4 to the TSG RAN plenary for approval. The response to this LS should be sent directly to TSG RAN, who will receive the CR for approval at the TSG RAN plenary on 15 - 18 June, 2015.

To GERAN group.

ACTION:
1)
RAN4 kindly asks GERAN1 to review and endorse the GERAN-related parts of the following CR for TS 37.141:

-
R4-152467, "New capability set for excluding GSM/EDGE single-RAT operation" (Rel‑12)

Comments / Questions: the CR was endorsed.
Conclusion: the CR was endorsed and the LS was replied at the TSG GERAN1#66 meeting in TD GP-150641. See A.I. 7.1.6.
The Chairman TSG GERAN WG1 presented TD GP-150529 LS on C-IoT/MTC data transmission targets for security-related procedures, from TSG SA WG3.

1. Overall Description:

SA3 has noticed that, in the draft 0.0.3 meeting report from SA #67, the following was added to the report about the agreed SID (SP-150171) "New Study on Battery Efficient Security for very low Throughput MTC devices":

"The background to this target is as follows: existing analysis in TSG GERAN (e.g. GP-150073, GP-150267) indicate that the full 5Wh battery capacity (used in the evaluation in FS_IoT_LC) could be consumed in around 11 years by a load of 200 bytes/day. Consuming more than 10% of the battery capacity for security purposes is felt to be excessive. This approximates to < 20 bytes/day. In addition, some companies in radio related Working Groups have indicated that, in poor coverage, the battery impact of transmitting data is much greater than receiving data: this is approximated by a 1:4 data rate split. This translates to a target to not go above a long term (e.g. yearly) average of 4 bytes/day on the uplink and 16 bytes/day on the downlink for security related procedures in the case of a stationary device. For a Gb based architecture, the data rate should be measured at the SAP to the SNDCP layer (TS 44.065). For an S1 based architecture it should be measured at the SAP for the PDCP layer (TS 36.323)."

SA3 understands that security procedures (including the security signalling in the control plane) are only a part of the total amount of information exchanged over the RAT.

1.
Nevertheless, SA3 would like to ask if specifying targets for data transmission for security-related procedures would be meaningful and if they should be taken as objectives and/or working assumption for SA3. If yes, what these targets could be-

2.
SA3 would like to know how GERAN came up with allocating 10% of the battery capacity to security procedures during the joint discussion with SA PLENARY. It was said in SA3 that this ratio should be considered as flexible, because the smaller and more infrequent the transmitted data is, the bigger the security overhead becomes.

3.
Furthermore SA3 would like to further understand whether a 1:4 data rate split should always be respected- This ratio does not appear meaningful for IoT applications like sensors for which there is only uplink, and no downlink, user plane traffic.

4.
SA3 would like GERAN1, GERAN2, RAN1 and RAN2 to take note that 4 bytes are exactly the length of the Message Authentication Code returned by the UE to the SGSN/MME. This would imply that the budget example of 4 bytes would be exhausted already by a single message per day, irrespective of the length of this message. SA3 believe that those daily data allocation can be cumulated over a longer period of time (e.g. no messages sent for a week means a budget of 28 bytes usable for security information).

5.
SA3 would also like to ask whether there are any time constraints that should be taken into account for the completion of security procedures (including the authentication and security signalling procedures). It was claimed that a latency target for authentication could be deduced from a latency target for sending a MAR exception report (cf. clause E.2.1 of 3GPP TR 45.820); if this is the case please explain the connection between the two and also whether the latency target for sending a MAR exception report is a hard target or more like a best guess.

6.
SA3 would like GERAN1, GERAN2, RAN1 and RAN2 to take note that the security signalling in the control plane would have to be accounted for either on top of this or within the total amount of transmissible data.

7.
Further questions like the ones above may arise as the security work on CIoT progresses. Therefore, SA3 cannot, at this point in time, commit to any particular constraints as SA3 does not understand the implications of these constraints well enough.

To GERAN1 and GERAN2 group

ACTION:
SA3 asks GERAN 1 and GERAN2 group feedback on points 1, 2, 3 and 5, and to take note of points 4, 6 and 7.

To RAN1 and RAN2 groups

ACTION:
SA3 asks RAN1 and RAN2 groups similar feedback on points 1, 3 and 5, and also to take note of points 4, 6, and 7.

Comments / Questions: items 3 and 4 were commented. Neul felt some guidance was meant to be provided about power consumption for transmission/reception. Ericsson felt there was no agreement in GERAN on the ratio 1:4 mentioned in the LS. 
Conclusion: the LS was noted at the TSG GERAN1#66 meeting (a reply was left to be provided in collaboration with WG2). Reply was drafted in TD GP-150658. See A. I. 12.
Mr. Mungal Dhanda presented during the opening GERAN#66 Plenary meeting TD GP-150528 LS on RAN assumptions from SA2 for FS_eDRX, from TSG SA WG2. It was allocated also to A. I. 4.1 and 7.2.4.1.

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

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

Issue 1:

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

Issue 2:

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

Issue 3:

-
Impact on idle mode UE measurement and cell reselection

To GERAN and RAN WG2 group.

ACTION:
SA WG2 kindly requests GERAN and RAN WG2 to provide any feedback/guidance on the above issues.

Comments / Questions: Ericsson felt it was not clear yet the impact of idle mode on energy consumption (left for G2). The LS was allocated also to A. I. 7.1.4.1 and 7.2.4.1.
Conclusion: the LS was noted at the TSG GERAN1#66 meeting.

Mr. Chris Pudney presented during the opening GERAN#66 Plenary meeting TD GP-150527 Response to Reply LS on paging for MTC, from TSG SA WG2. This LS was also allocated to WG1 and WG2 under A. I. 4.1 and 7.2.4.1.
Subsequent to RAN 1's original LS in R1-145454/S2-150019, SA 2 thanks RAN 1 and GERAN for the above mentioned replies to the questions SA 2 raised in the outgoing SA 2 LS in S2-150697.

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

a)
A common approach for all RATs is desirable.

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

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

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

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

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

ACTION:
SA2 politely requests the addressed groups to take the above considerations into account.

Comments / Questions: none.
Conclusion: the LS was noted at the TSG GERAN1#66 meeting.


7.1.4.2
From Partners and their bodies

None.


7.1.4.3
Others

None.

7.1.5
Technical work


7.1.5.1
Documents related to Rel-12 or earlier features

7.1.5.1.1
MSRD for VAMOS
None.

7.1.5.1.2
New Training Sequence Codes for GERAN [Exception]
None.

7.1.5.1.3
Any other documents related to Rel‑12 or earlier features
TEI12

Mr. Mårten Sundberg presented TD GP-150441 CR 43.318-0042 Correction of reference to TS 29.234 (Rel-12), from Ericsson LM.

It was agreed.
Mr. Mårten Sundberg presented TD GP-150442 CR 43.902-0001 Correction of reference to TS 29.234 (Rel-12), from Ericsson LM.

It was agreed.

7.1.5.2
Documents related to Rel-13 features

7.1.5.2.1
Small Technical Enhancements and Improvements for Release 13
None.
7.1.5.2.2
Any other Rel‑13 documents
None.

7.1.5.3
Documents related to Study Items
7.1.5.3.1
Solutions for GSM/EDGE BTS Energy Saving
From TSG GERAN WG1#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.
Mr. Juergen Hofmann presented TD GP-150537 Work plan of SI “Solutions for GSM/EDGE BTS Energy Saving”.
Comments / Questions: Companies were invited to contribute to the progress.
Conclusion : this document was agreed at the GERAN1#66 meeting.

GSM/EDGE BTS Energy Saving
Telco#18
Wednesday 22nd July 2015
Host: Nokia Networks (9 to 11 a.m. CEST)
7.1.5.3.2
Downlink MIMO
Mr. Juergen Hofmann presented TD GP-150538 MIMO for Downlink Workplan, from SI Rapporteur. 
Comments / Questions: none.
Conclusion : this document was agreed at the GERAN1#66 meeting.
Telco:
None.
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.
7.1.5.3.4
Study on Power Saving for MTC Devices
FS_uPoD
From TSG GERAN WG1#65 meeting
Mr. Nicklas Johansson presented TD GP-150244 Draft 3GPP TR 43.869 V1.0.0, from Editor/Rapporteur (CMCC), that was sent directly to the closing TSG GERAN#65 Plenary meeting.

From TSG GERAN WG1#66 meeting
Mr. John Diachina presented TD GP-150428 pCR to 43.869: uPoD, Time Coordinated Cells, from Ericsson LM. This contribution was also allocated to A. I. 7.2.5.3.3.

It was revised in TD GP-150605.
TD GP-150605 pCR to 43.869: uPoD, Time Coordinated Cells (revision of GP-150428) was revised in TD GP-150651.
TD GP-150651 pCR to 43.869: uPoD, Time Coordinated Cells (revision of GP-150605) was agreed at the TSG GERAN1#66 meeting.

Mr. John Diachina presented TD GP-150423 uPoD, Paging group determination, from Ericsson LM.

The main objective of the uPoD study item is to support the introduction of extended DRX (eDRX) operation along with a simplified mobility management scheme thereby allowing for a substantial increase in device battery lifetime to be realized. In this contribution the determination of nominal paging groups on the PCH channel is outlined along with a description of how a device is to monitor downlink radio resources in extended uplink TBF mode and in packet idle mode while the Ready timer is running.

The uPoD TR 43.869 should be updated to clarify the aspects of device reachability. A corresponding pCR is provided.

Comments / Questions: none.
Conclusion: the document was noted at the TSG GERAN1#66 meeting.

Mr. John Diachina presented TD GP-150424 pCR to 43.869: uPoD, Paging group determination, from Ericsson LM. This contribution was also allocated to A. I. 7.2.5.3.3. It was revised in TD GP-150561.
TD GP-150561 pCR TR 43.869 - Paging Group Determination (revision of TD GP-150424) was agreed at the TSG GERAN1#66 meeting.

Mr. John Diachina presented TD GP-150425 pCR to 43.869: uPoD Short and long sync up procedure, from Ericsson LM. This contribution was also allocated to A. I. 7.2.5.3.3. It was revised in TD GP-150562.
TD GP-150562 pCR 45.869 - Introduction of Short Sync and Long Sync Procedures (revision of TD GP-150425) was revised in TD GP-150615.
TD GP-150615 pCR 45.869 - Introduction of Short Sync and Long Sync Procedures (revision of GP-150562) was agreed at the TSG GERAN1#66 meeting.
Mr. Jing Han presented TD GP-150395 Work Plan for FS_uPoD, from SI Rapporteur. This contribution was also allocated to A. I. 7.2.5.3.3.

Comments / Questions: none.
Conclusion: the document was revised in TD GP-150649.
TD GP-150649 Work Plan for FS_uPoD (update of GP-150395) was agreed at the TSG GERAN1#66 meeting.

No Telco were scheduled until next TSG GERAN WG1#66 meeting.
7.1.5.3.5
Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things

WI Rapporteur and Working assumptions
The TSG GERAN WG1 Chairman presented TD GP-150363 TSG GERAN1 Adhoc#2on FS_IoT_LC - Chairman's Report.

Comments / Questions: none.
Conclusion : this document was approved at the GERAN1#66 meeting.

TD GP-150400 Draft Presentation to RAN plenary#68 on Latest Status of the Clean Slate Track of Activities, from Vodafone Group plc was updated in TD GP-150550. This contribution was also allocated to A. I. 7.2.5.3.4.

TD GP-150550 Draft Presentation to RAN plenary#68 on Latest Status of the Clean Slate Track of Activities (update of GP-150400), from Vodafone Group plc. This contribution was forwarded to A. I. 11.1.
Mr. Chris Pudney presented during the opening TSG GERAN#66 Plenary meeting TD GP-150393 Draft WID proposal for clean-slate RAN TSG, from Vodafone Group plc. This document was also allocated to A.I. 5.4 and 7.2.5.3.4.

Comments / Questions: Samsung asked to clarify the 900 MHz bands for Cellular IoT in Release 13 (Vodafone would be interested to this 900 MHz band, but RAN will decide).
Conclusion: the proposed WID template was noted at the opening TSG GERAN Plenary meeting.

At GERAN1 #66 meeting it was then noted.
Mr. Jing Han presented TD GP-150397 Discussion on deployment scenario for CIoT, from China Mobile Com. Corporation.
It is expected that the Cellular IoT technology is at least deployable on existing radio access sites based on 3GPP Multi Standard Radio Base Station Specifications (with the re-use of existing antennas, feeder cables etc.) and can preferably be introduced as a software load on those existing radio access nodes.

In this paper, China Mobile discussed their situations and proposed to also consider other type of base stations.

China Mobile Com. Corporation has the following proposals

Proposal 1: CIoT technology impact on single module GSM base stations should be studied.

Proposal 2: Cellular IoT technology is also deployable on existing radio access sites based on multi-carrier single module GSM base stations.

Comments / Questions: the single module base station was clarified to mean support of GSM (single RAT, including both single carrier and multi carrier). Huawei expressed reservation on Proposal 1 (as it would not be needed to study single module GSM base stations, as single carrier would not be supported by the clean state proposal). Nokia Networks and Telecom Italia S.p.A. also commented on deployment scenarios.
Conclusion: the document was noted at the TSG GERAN1#66 meeting.

Mr. Mårten Sundberg presented TD GP-150413 pCR to 45.820: Re-use of existing infrastructure, from Ericsson LM. This pCR was also allocated to A. I. 7.2.5.3.4.

Comments / Questions: Huawei wondered whether it was appropriate to extend the backward compatibility to Multi-carrier BTS and non-Multi-carrier base stations. Ericsson felt there should be no restriction (also for clean state proposals). Huawei referred to deployment scenarios as a common practice (i.e. there would be no need to support old GSM base stations). Samsung also asked a rewording.
Conclusion: the pCR was revised in TD GP-150584.
TD GP-150584 pCR to 45.820: Re-use of existing infrastructure (revision of in GP-150413) was revised in TD GP-150612.
TD GP-150612 pCR to 45.820: Re-use of existing infrastructure (revision of in GP-150584) was agreed at the TSG GERAN1#66 meeting.

Mr. Siva Subramani presented TD GP-150392 Rapporteur corrections to evaluation methodology for DL APP ACK for UL MAR periodic reports, from Vodafone Group plc. This contribution was also allocated to A. I. 7.2.5.3.4.

Comments / Questions: none.
Conclusion: it was noted at the TSG GERAN1#66 meeting.

Mr. Siva Subramani presented TD GP-150399 pCR - Rapporteur corrections to evaluation methodology for DL APP ACK for UL MAR periodic reports, from Vodafone Group plc. This contribution was also allocated to A. I. 7.2.5.3.4.

Comments / Questions: none.
Conclusion: the pCR was revised in TD GP-150563.

TD GP-150563 pCR - Rapporteur corrections to evaluation methodology for DL APP ACK for UL MAR periodic reports (revision of GP-150399) was agreed at the TSG GERAN1#66 meeting.

Mr. Stefan Eriksson Löwenmark presented TD GP-150358 pCR to 45.820: Revision of random access delay evaluation methodology, from Ericsson LM.

Comments / Questions: Huawei expressed reservation on the proposed definition and on the pCR. Ericsson felt there was overlap with contention resolution (random access and data transfer) and the simulations were complicated by this fact. Qualcomm felt the delay could be computed once the contention resolution is completed.
Conclusion: the pCR was revised at the TSG GERAN1#66 meeting in TD GP-150582.
TD GP-150582 pCR to 45.820: Revision of random access delay evaluation methodology (revision of GP-150358) was noted at the TSG GERAN1#66 meeting.
Mr. Mårten Sundberg presented TD GP-150417 Common model for data traffic channel performance, from Ericsson LM, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Neul Limited, Orange, TELECOM ITALIA S.p.A., Nokia Networks.
The slides capture a way forward taken as a working assumption at CIoT telco#11, to be formally agreed at GERAN#66.

The methodology would apply to all candidates proposals in the study, irrespective for example of the use of HARQ.

The model will be used in:

- Latency evaluations

- Throughput calculation at different coverage targets, and

- Battery lifetime calculations.

Comments / Questions: none.
Conclusion: the document was noted at the TSG GERAN1#66 meeting.

Mr. Mårten Sundberg presented TD GP-150418 pCR to 45.820: Common model for data traffic channel performance, from Ericsson LM.

Comments / Questions: a few typos were mentioned. Neul asked to include the of slides, for a better understanding.
Conclusion: the pCR was revised in TD GP-150583.
TD GP-150583 pCR to 45.820: Common model for data traffic channel performance (revision of GP-150418) was agreed at the TSG GERAN1#66 meeting.

Mr. Mårten Sundberg presented TD GP-150412 pCR to 45.820: Conclusion framework, from Ericsson LM. This pCR was also allocated to A. I. 7.2.5.3.4.

Comments / Questions: Huawei felt there was a dependency on TD GP-150414 and TD GP-150415.
Conclusion: the pCR was revised in TD GP-150618.
TD GP-150618 pCR to 45.820: Conclusion framework (revision of GP-150412) was forwarded to the closing GERAN#66 Plenary meeting (under A.I. 9.2).
Mr. Mårten Sundberg presented TD GP-150414 pCR to 45.820: Core Network Objective, from Ericsson LM. This pCR was also allocated to A. I. 7.2.5.3.4.

Comments / Questions: Huawei asked to clarify whether Gb and S1 were in alternative, which would exclude to support both. Some rewording would be needed. Clause 5 was discussed (felt for WG2).
Conclusion: the pCR was left to be discussed (and the decision taken) in WG2.
This pCR was noted at the TSG GERAN1#66 meeting.

Mr. Mårten Sundberg presented TD GP-150415 pCR to 45.820: Latency Objective, from Ericsson LM. This pCR was also allocated to A. I. 7.2.5.3.4.

Comments / Questions: Huawei felt that one sentence should be reworded.

Conclusion: the pCR was revised in TD GP-150585.
TD GP-150585 pCR to 45.820: Latency Objective (revision of GP-150415) was agreed at the TSG GERAN1#66 meeting.

Mr. Mårten Sundberg presented TD GP-150416 pCR to 45.820: Impact from Core Network selection on evaluation methodologies, from Ericsson LM. This pCR was also allocated to A. I. 7.2.5.3.4.

Comments / Questions: Huawei felt that there was an agreement to compare the simulation results based on the Gb interface. Ericsson felt the scope was to compare the different solutions on grounds of the objectives set for the Study Item. WG2 opinion was felt relevant. Nokia Networks supported this proposal. Huawei felt a comparison of solutions, e.g. on capacity, would be needed, and it would be difficult to compare unless the architecture is the same.
Conclusion: the pCR was left open. Then it was noted at the TSG GERAN1#66 meeting.
TD GP-150474 Evaluation Methodology for Software Update and Reconfiguration (update of GPC150155), from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd was updated in TD GP-150545.
Mr. Yubo Yang presented TD GP-150545 Evaluation Methodology for Software Update and Reconfiguration (update of GP-150474), from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd.
This document is an update of GPC150157 and modifications are marked as blue. Agreements achieved in CIoT Adhoc#2 are marked with notes highlighted in red.

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

WA1: The evaluation metric for software update/reconfiguration shall be the resource utilization on the uplink and the downlink to support the software update/reconfiguration traffic, expressed as a proportion of total available resource. Agreed.
WA1a: For evaluating software update/reconfiguration, resource is defined by "bandwidth x time" where bandwidth is in kHz and time is in seconds. Agreed.
WA2: For software update/reconfiguration, the application UL ACK shall be assumed to be sent immediately after the MS successfully receives an application DL packet. Agreed in CIoT Adhoc#2 (in WG2).

WA3: For software update/reconfiguration, no retransmission of the application DL packet and application UL ACK is required. Agreed in CIoT Adhoc#2 (in WG2).

Comments / Questions: none.
Conclusion: the document was agreed at the TSG GERAN1#66 meeting.

Mr. Peng Xue presented TD GP-150376 Overview of Multi-band Operations, from Samsung Electronics Co., Ltd.

In this contribution, two options were discussed to operate clean-slate solutions when multiple numbers of 200 kHz bands are available for DL and UL transmission. As a first option, N number of 200 kHz bands can be operated as N independent CIoT systems each of which utilizes 200 kHz as a system bandwidth, where N is the number of available bands for CIoT DL or UL. As a second option, N number of 200 kHz bands can be operated as a single CIoT system (i.e., scalable design).

For both operation options, frequency diversity gain can be exploited by applying inter-band hopping over multiple bands. To further randomize the interference from other cells, intra-band frequency hopping along with inter-band frequency hopping can be performed.

Comments / Questions: Neul asked Figures 7 and 8 to be clarified (related to UL). Neul felt the results in DL would be interesting. Huawei felt results on class B would be of interest. Multi-band definition was clarified.
Conclusion: the document was noted at the TSG GERAN1#66 meeting.

Mr. Peng Xue presented TD GP-150377 pCR 45.820 – Overview of Multi-band Operations, from Samsung Electronics Co., Ltd.

Comments / Questions: Huawei asked what would be the benefit (of ffs). Neul noticed the General clause was different from TD GP-150367, and asked to align.
Conclusion: the pCR was revised in TD GP-150586.
TD GP-150586 pCR 45.820 – Overview of Multi-band Operations (revision of GP-150377) was agreed at the TSG GERAN1#66 meeting. (A paragraph is in common with TD GP-150600).
Mr. Peng Xue presented TD GP-150378 Discussions of Non-Orthogonal Multiple Access in CIoT, from Samsung Electronics Co., Ltd.

In all the solutions, a CIoT device performs random access and then receives a dedicated orthogonal uplink resource via a scheduling grant of its serving cell. During random access, a collision may occur and it leads to capacity degradation. In the random access description of the NB-OFDMA solution, it was briefly mentioned that 'A PRACHless mechanism to send uplink data is FFS' but there are no details. In this contribution, Samsung discussed the collision issues and the necessity of non-orthogonal multiple access. Based on the discussion document, Samsung pointed out the following observations and proposals:

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

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

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

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

Comments / Questions: the spreading sequence was asked to be clarified (random sequence). Different MSs using the same spreading sequence might collide if the time of arrival to the base station is the same. Huawei commented on Figure 1 collision rate.
Conclusion: the document was noted at the TSG GERAN1#66 meeting.

Mr. Peng Xue presented TD GP-150379 pCR 45.820 – Study on Non-Orthogonal Multiple Access in CIoT, from Samsung Electronics Co., Ltd.

Comments / Questions: Neul commented on the previous document that the case in Figure 1 was an extreme case, and asked to clarify the non-orthogonal multiple access. Alignment with the simulation assumptions was asked to be checked. Qualcomm asked a concrete proposal to be provided.
Conclusion: the pCR was left open at the TSG GERAN1#66 meeting. Then it was noted at the TSG GERAN1#66 meeting.
Mr. Chao Luo presented TD GP-150482 On Coexistence Study for CIoT Candidate Solutions, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd.

So far three candidate solutions have been captured in the TR, i.e. EC-GSM, NB M2M, and NB OFDMA. EC-GSM is based on EGPRS and the other two belong to the "clean-slate" track.

One of the objectives of the CIoT SI is to avoid negative impacts to legacy 3GPP systems deployed in the same frequency band. A common evaluation framework has been proposed for coexistence with GSM/UMTS/LTE since CIoT Ad hoc#1, and most of the proposed working assumptions have been agreed in GERAN.

This document discussed the applicability of the agreed coexistence scenarios to the above mentioned candidate solutions.

It is observed that to claim the fulfilment of the coexistence objective,

-
For clean-slate solutions, simulations are necessary for all simulation cases.

-
For EC-GSM, simulations are necessary at least for the EC-GSM victim and GSM aggressor cases.

Comments / Questions: Ericsson questioned the "snapshot based simulation" method. Co-channel interference was felt of relevance, in addition to adjacent channel interference. The building penetration loss impact was discussed, and the inclusion in the TR of further proposals would change the scenario of this study.
Conclusion: the document was noted at the TSG GERAN1#66 meeting.

Mr. Chao Luo presented TD GP-150483 CIoT - Coexistence with GSM (update of GPC150177), from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd.
This document is an update of GPC150177 and modifications are marked in blue. Agreements in CIoT Adhoc#1, GERAN#65, CIoT Telco#10 and CIoT Adhoc#2 have been marked with notes highlighted in red.

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

Comments / Questions: the average throughput reduction and the use of a receiver filter for Adjacent Channel Selectivity were discussed. 
Conclusion: Proposal 2c: agreed. Proposal 3a: agreed (but "and ACS" and "and receiver "were removed, and "wideband noise emissions"), Proposal 6a: agreed. The document was left still open; then it was noted at the TSG GERAN1#66 meeting.

Mr. Chao Luo presented TD GP-150484 pCR 45.820 Coexistence with GSM, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd.
It was revised in TD GP-150590.
TD GP-150590 pCR 45.820 Coexistence with GSM (revision of GP-150484) was revised in TD GP-150639.
TD GP-150639 pCR 45.820 Coexistence with GSM (revision of GP-150590) was agreed at the TSG GERAN1#66 meeting.
Mr. Chao Luo presented TD GP-150489 pCR 45.820 Coexistence with E-UTRA and UTRA, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd. 
It was requested to add an editor's note (in case RAN4 agrees changes).
The pCR was revised in TD GP-150591.

TD GP-150591 pCR 45.820 Coexistence with E-UTRA and UTRA (revision of GP-150489) was agreed at the TSG GERAN1#66 meeting.
Mr. Peng Xue presented TD GP-150375 NB-M2M – Discussions of Pulse Shaping, from Samsung Electronics Co., Ltd.

Based on the discussion of the pulse shaping in the NB-M2M solution, Samsung have the following observations:

Observation 1: Since RRC pulse was not designed based on finite length in the time domain, truncated RRC pulse has impacts on the several performance metrics, e.g., ACLR, self-interference, transmission energy consumption. Thus, the length of the RRC pulse can affect to the simulation result for coexistence scenario, e.g., [3].

Observation 2: It is necessary to clarify the effects of the roll-off factor with taking into consideration of the length of the pulse shape and further discussion is needed to decide the roll-off factor.

Proposal: It is suggested that further clarification is necessary on the simulation assumption including pulse length and roll-off factor for the coexistence scenario of NB-M2M.

Comments / Questions: Neul felt the GSM aggressor would determine the guard band. The rectangular windowing /smoothing function (RRC pulse truncation), the pulse length and the the roll-off factor were discussed. Huawei encouraged further performance evaluations. Ericsson also commented on the design, and felt common and well described assumptions would be welcome in order to perform further performance evaluations.
Conclusion: the document was noted at the TSG GERAN1#66 meeting.

Mr. Yutao Sui presented TD GP-150440 On the use of EESM in Clean Slate co-existence studies, from Ericsson LM.
It was proposed to use Exponential Effective SINR mapping (EESM) for the coexistence study between the clean slate proposals and GSM systems. In the sourcing company's point of view, the use of EESM or any kind of effective SINR mapping methods in the coexistence study to evaluate the SINR reduction is up to each proponent to propose, but the use of such methods needs to be clearly motivated and verified.

The applicability of EESM

During the early study phase of LTE, due to the use of multiple subcarriers in an OFDMA system, EESM was proposed as one of the link-to-system interface mapping methods. Different mapping methods have been proposed during the earlier studies, among which the Mutual Information Effective SINR Mapping (MIESM) is shown to have better performance than EESM. The idea with EESM is to map the vector of channel SINRs into a single effective SINR, which gives the same BLER performance as the same SNR in an additive white Gaussian noise (AWGN) channel. Hence, a look up table method can be used to obtain the BLER of a given MCS in the system level simulations.

It needs to be emphasized that the use of effective SINR mapping methods is only to facilitate the estimation of the BLER performance in the LTE system level evaluations. Further extending the use of these effective SINR mapping methods to other scenarios has not being investigated.

According to previous studies, EESM gives accurate estimation of the BLER performance of low order modulations when the SINR variation between sub-carriers is not significant. However, it gives inaccurate estimation of BLER when significant SINR variations are observed between different sub-channels. The longest transmission of the clean slate systems can be as long as several seconds. To be more specific, it has already been pointed out that

-
"Signal power levels at a CIoT base station receiver vary widely among different sub-channels, and so do the interference levels from a neighboring CIoT cell.

-
Interference levels from GSM seen at different CIoT sub-channels also vary widely due to the fast decay of out-of-band GSM power spectral density (PSD).".

In addition, frequency hopping is applied to harvest the benefits of diversity and interference randomization between neighboring cells. Therefore, large SINR variations within some transmissions are expected, where the accuracy of using EESM should be further validated.

Furthermore, some of the Clean Slate systems, e.g., the NB M2M system, only use one sub-carrier for a given transmission, and the use of frequency hopping is an optional feature. Therefore, the needs of using any kind of effective SINR mapping scheme in such scenarios need to be further justified.

It has been agreed that SINR degradation is the main metric considered in co-existence studies between Clean Slate and GSM. However, the purpose of EESM is to facilitate the estimation of BLER performance in system level simulations. Hence, it is not clear that the method can be extended to equivalently model SINR degradation, and making such an extension needs to be verified by simulations. This also applies to other system level simulations in the study, e.g. when determining system capacity.
Comments / Questions: Qualcomm felt further studies on the applicability of EESM were needed. Qualcomm asked what alternative methods would perform better (SINR degradation mapping, but with some limitations). 

Conclusion: the document was noted at the TSG GERAN1#66 meeting.

EC-GSM

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

In this contribution the delay, throughput and resource requirement for the different coupling loss values for EC-GSM have been shown using two different output power classes and assuming the use of either One Phase Access procedure or Accelerated System Access Procedure (both are shown to provide the same results).

Comments / Questions: Huawei asked how the throughput was derived (see 4.2.2). UL and DL assumptions were different.
Conclusion: the document was noted at the TSG GERAN1#66 meeting.

Mr. Chao Luo presented TD GP-150481 On MS Power Reduction for Multi-slot Transmission in GPRS/EGPRS, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd. This contribution was also allocated to A. I. 7.2.5.3.4.
EC-GSM is based on EGPRS, with the enhancements in providing extended coverage by using blind repetitions. Unlike EGPRS, EC-GSM uses a "compact burst mapping" where the MS transmits on e.g. 4 consecutive timeslots during one TDMA frame. In this document, the implications of "compact burst mapping" on the MS output power in GPRS, EGPRS and EC-GSM are discussed. The sourcing companies have some reservations on the output power of EC-GSM where no power reduction has been assumed in the MS for multi-slot transmissions. It is believed that a thorough investigation for EC-GSM is necessary on the impact of +33 dBm MS output power to the design of power amplifiers and front-end modules in order to justify such an assumption in performance evaluations.

Comments / Questions: Neul pointed out that delay could be relevant, as well as it would be the dissipation power, also in the PA (supported by u-blox AG). Ericsson felt there was a difference between CIoT and GPRS (multiplexing was discussed). The Chairman encouraged to provide further input on the matter.
Conclusion: the document was noted at the TSG GERAN1#66 meeting.

Mr. Mårten Sundberg presented TD GP-150420 pCR to 45.820: EC-GSM, Performance evaluation - Coverage improvement target, from Ericsson LM.

Comments / Questions: Huawei commented on +33 dBm and +23 dBm (DL is different and is treated separately). Neul asked whether the MCL = 164.0 or 154.0 values were got by coincidence. Qualcomm asked to clarify frequency and timing for EC-SCH and FCCH (Ericsson pointed out that EC-SCH and FCCH were excluded from the performance evaluation). Ericsson pointed out that he assumptions were not changed from regular GSM simulations. UL timing performance was discussed.
Conclusion: the pCR was revised in TD GP-150592.
TD GP-150592 pCR to 45.820: EC-GSM, Performance evaluation - Coverage improvement target (revision of GP-150420) was still felt presenting two issues for Qualcomm (about power and phase). Intel investigated and reported there was a minor penalty about power. The Chairman pointed out that frequency drift was agreed. Ericsson proposed to add a sentence for clarification. Mr. Hans Kalveram welcomed the clarification. Qualcomm asked further feedback be provided.
Conclusion: the pCR was revised in TD GP-150634.
TD GP-150634 pCR to 45.820: EC-GSM, Performance evaluation - Coverage improvement target (revision of GP-150634) was revised in TD GP-150642.
TD GP-150642 pCR to 45.820: EC-GSM, Performance evaluation - Coverage improvement target (revision of GP-150634) was agreed at the TSG GERAN1#66 meeting.
TD GP-150447 EC-GSM, Analytical Latency calculation of Downlink ACK, from Ericsson LM was also allocated to A. I. 7.2.5.3.4.

Based on the results provided in this paper it can be seen that the latency for the DL Application layer ACK for an uplink generated MAR periodic report is for the EC-GSM concept evaluated to be less than 2.5 seconds in all coverage conditions.

An accompanying pCR to introduce these evaluations to the CIoT TR is provided.
Comments / Questions: none.
Conclusion: the document was noted at the TSG GERAN1#66 meeting (without presentation).

TD GP-150448 pCR - EC-GSM, Analytical Latency calculation of Downlink ACK, from Ericsson LM was also allocated to A. I. 7.2.5.3.4.

It was noted at the TSG GERAN1#66 meeting (without presentation).
Mr. Björn Hofström presented TD GP-150449 EC-GSM, Exception Report Latency performance evaluation, from Ericsson LM. This contribution was also allocated to A. I. 7.2.5.3.4.

This is an update of GPC150211 presented at CIoT Ad Hoc meeting #2 to include the agreements for how to derive the coverage extension impacts on packet data traffic channels when HARQ retransmissions are used in combination with blind repetitions, and taking into account its applicability to EC-GSM. This paper is also updated to include the latency evaluations for an EC-GSM device with output power of 23 dBm. Updates are marked in red.

Based on the results provided in this paper it can be seen that the EC-GSM concept can meet the 10 second latency target of delivering an exception report with quite some margin.

Comments / Questions: Neul noticed a 10% increase (5.1 s -> 5.6 s). UL timing error accuracy assumed in the simulations was asked to be clarified (Ericsson clarified that commonly used modellig of time synchronization was used). An Editor's Note in the pCR could be added.
Conclusion: the document was noted at the TSG GERAN1#66 meeting.

Mr. Björn Hofström presented TD GP-150450 pCR - EC-GSM, Exception Report Latency performance evaluation, from Ericsson LM. This pCR was also allocated to A. I. 7.2.5.3.4.

Comments / Questions: Huawei asked again to clarify the timing error (or reference where the procedure is clarified) for both UL and DL. Qualcomm felt there was a dependency on the procedure. 
Conclusion: the pCR was kept open. Further off-line discussions were felt needed. Then the pCR was revised in TD GP-150601.
TD GP-150601 pCR - EC-GSM, Exception Report Latency performance evaluation (revision of GP-150450) was revised in TD GP-150609.
TD GP-150609 pCR - EC-GSM, Exception Report Latency performance evaluation (revision of GP-150601) was agreed at the TSG GERAN1#66 meeting.
Mr. Björn Hofström presented TD GP-150451 EC-GSM, Battery Life Time Performance evaluation, from Ericsson LM. This contribution was also allocated to A. I. 7.2.5.3.4.

This is an update of GPC150225 presented at Ad Hoc #2 on FS_IoT_LC, major updates are marked in red. This update considers energy consumption for device output power of 23 and 33 dBm with operating currents taking a PA efficiency of 45% and 50% into account respectively. The energy consumed on the EC-PDCH has been updated to include the simulation results as well as the reachability in ready state.

This paper is updated to include more details regarding the calculations of battery lifetime for EC-GSM for two different output powers. The number of bursts used is updated to reflect link level simulations and HARQ retransmissions. For the GPRS reference case +0 dB and + 10 dB, and the idle times is adjusted in the calculations to reflect the different coverage case.

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

Comments / Questions: none.
Conclusion: the document was noted at the TSG GERAN1#66 meeting.

TD GP-150452 pCR - EC-GSM, Battery Life Time Performance evaluation, from Ericsson LM was revised in TD GP-150602.
Mr. Björn Hofström presented TD GP-150602 pCR - EC-GSM, Battery Life Time Performance evaluation (revision of GP-150452), from Ericsson LM. This pCR was also allocated to A. I. 7.2.5.3.4.

It was revised in TD GP-150610.
TD GP-150610 pCR 45.820 - EC-GSM, Battery Lifetime Estimation (revision of GP-150602) was agreed at the TSG GERAN1#66 meeting.

Mr. Stefan Eriksson Löwenmark presented TD GP-150355 EC-GSM, Overlaid CDMA for extended coverage, from Ericsson LM.

A multiplexing scheme to increase the UL capacity for EC-GSM in extended coverage has been proposed and evaluated under adverse subchannel power imbalance conditions.

It has been shown that with a repetition factor of 4, 8 or 16, the proposed scheme and a SIC receiver can be used to multiplex up to four users on a channel with small or no degradation to the user throughput, compared to not using user multiplexing. Eight users can be multiplexed with acceptable degradation in user throughput if a repetition factor of 16 is used.

Consequently, the channel throughput scales roughly linearly with the number of multiplexed users. The use of a SIC receiver (or similar) at the BTS is already supported by current GSM base stations from the VAMOS feature. The complexity of the CDMA SIC is comparable to the VAMOS SIC.

Ericsson LM proposed to adopt a maximum of four users for the overlaid CDMA functionality for EC-GSM. This also implies that the code length can be spread within a TDMA frame (coverage class 4,5,6 all map the logical PDTCH channel to 4 consecutive TSs). In case of transmission over multiple TDMA frames (coverage class 5 and 6) the code is repeated.

Comments / Questions: Nokia Networks asked to inform about the case of 8 users (Figure 3) and on the two models that were tested (subchannel power imbalance). System level results were required. Overlaid CDMA aspects in BTS was discussed.
Conclusion: the document was noted at the TSG GERAN1#66 meeting.

Mr. Stefan Eriksson Löwenmark presented TD GP-150356 pCR to 45.820: EC-GSM, Additions to overlaid CDMA for extended coverage, from Ericsson LM.

Comments / Questions: Samsung asked to clarify the phase shift and interaction with the BTS (Samsung felt extra signalling would be needed). Mandatoriness of this concept in BTS and MS was discussed. Qualcomm expressed concern on the combination of power and time offset (phase of bursts and impact on modulator).
Conclusion: the PCR was revised in TD GP-150594.
TD GP-150594 pCR to 45.820: EC-GSM, Additions to overlaid CDMA for extended coverage (revision of GP-150356) was asked to point out the mandatoriness (or optional) of overlaid CDMA in BTS and MS. Qualcomm expressed again their concern about phase continuity / rotation, and will provide input at next meeting. Ericsson acknowledged that restrictions from present implementations were not considered. The pCR was revised in TD GP-150636.
TD GP-150636 pCR to 45.820: EC-GSM, Additions to overlaid CDMA for extended coverage (revision of GP-150594) was revised in TD GP-150643.
TD GP-150643 pCR to 45.820: EC-GSM, Additions to overlaid CDMA for extended coverage (revision of GP-150636) was forwarded to the closing GERAN#66 Plenary meeting.
Mr. Stefan Eriksson Löwenmark presented TD GP-150357 pCR to 45.820: Performance evaluation EC-GSM, Overlaid CDMA for extended coverage, from Ericsson LM.
Comments / Questions: Intel asked to clarify the behaviour of the MS, and asked more time to consider this pCR. Samsung also expressed concern for the mandatoriness of this concept for BTS and MS, and asked more time as well. Huawei asked to investigate the impact of EC-GSM as aggressor, considering the increased power on the MS. Intel asked to clarify the amount of power (32 dBm) and to clarify possible limitations on users. The Chairman reminded that the signalling aspects were dealt with in WG2.
Conclusion: the PCR was revised in TD GP-150595.
TD GP-150595 pCR to 45.820: Performance evaluation EC-GSM, Overlaid CDMA for extended coverage (revision of GP-150357) was revised in TD GP-150637. Qualcomm felt not appropriate to include this pCR in the TR at this point in time. Ericsson felt possible to generate the signal. 
TD GP-150637 pCR to 45.820: Performance evaluation EC-GSM, Overlaid CDMA for extended coverage (revision of GP-150595) was forwarded to the closing GERAN#66 Plenary meeting.
Mr. Yanzeng Fu (Robin) presented TD GP-150406 EC-GSM - Link-Level Performance of EC-SCH, from Intel.

In this contribution, the link level performance of EC-SCH with blind repetitions is provided, and it shows that current repetition scheme may not be sufficient to satisfy the SNR requirement and may lead to high memory and complexity requirements.

For EC-SCH, it may be difficult to satisfy the -6.3dB SNR requirement with the current 14 blind repetitions, and the link level simulation results show that it is very sensitive to the residual FO, thereby potentially requiring complicated FO estimation and compensation algorithm. Specifically, the need to compensate the FO before the equalizer can lead to high data memory cost, which is disadvantageous to a low cost and complexity implementation.

If IQ Accumulation is not used, 28 blind repetitions can satisfy the -6.3dB SNR requirement.

Comments / Questions: Neul asked to clarify the differences among figures. Qualcomm asked what would be a reasonable assumption for frequency offset.
Conclusion: the document was noted at the TSG GERAN1#66 meeting.

Mr. Yanzeng Fu (Robin) presented TD GP-150407 EC-GSM - Link-Level Performance of EC-PCH, from Intel.

In this contribution the Link-Level performance of EC-PCH with blind repetitions is provided, and it shows current repetition scheme has risk to satisfy the SNR requirement and is very memory consumptive, and it's not an implementation complexity economical method.

For EC-PCH, there is risk to satisfy the -6.3 dB SNR requirement with the current 32 blind repetition, and the link level simulation result shows it is very sensitive to the residual frequency offset, so it needs one ingenious and possible complicated FOE algorithm. And the need to compensate the frequency offset before the equalizer lead to high data memory cost, which is disadvantageous to a low cost and complexity implementation.

One proposal is given to use blind repetition in one TDMA frame, which can remove the high sensitivity to the frequency offset. And this method also benefits the power consumption reduction.

Comments / Questions: Ericsson asked to clarify Table 1 and Figure 3.
Conclusion: the document was noted at the TSG GERAN1#66 meeting.

Mr. Yanzeng Fu (Robin) presented TD GP-150408 EC-GSM - Link-Level Performance of EC-AGCH, from Intel.

In this contribution, the Link-Level performance of EC-AGCH with blind repetitions is provided, and it shows current repetition scheme has risk to satisfy the SNR requirement and is very memory consumptive, and it's not an implementation complexity economical method.

For EC-AGCH, there is risk to satisfy the -6.3 dB SNR requirement with the current 32 blind repetition, and the link level simulation result shows it is very sensitive to the residual frequency offset, so it needs one ingenious and possible complicated FOE algorithm. And the need to compensate the frequency offset before the equalizer lead to high data memory cost, which is disadvantageous to a low cost and complexity implementation.

One proposal is given to use blind repetition in one TDMA frame, which can remove the high sensitivity to the frequency offset. And this method also benefits the power consumption reduction.

Comments / Questions: Ericsson asked whether frequency offset compensation took place in Figure 3, and felt the requirements would be fulfilled also with a different design. Qualcomm asked to clarify the frequency offset accuracy after the frequency estimation and the frequency correction. Neul asked to clarify the differences between Ericsson and Intel simulations.
Conclusion: the document was noted at the TSG GERAN1#66 meeting.

Mr. Yanzeng Fu (Robin) presented TD GP-150409 EC-GSM - Link-Level Performance of EC-PACCH, from Intel.

In this contribution, the Link-Level performance of EC-PACCH down link with blind repetitions is provided, and it shows current repetition scheme can fulfil the -6.3 dB SNR performance requirement.

For EC-PACCH down link, with current coding scheme and burst mapping scheme, the -6.3 dB SNR requirement can be fulfilled. The performance is not very sensitive to frequency offset, so the requirement for FEFC is not as stringent as the requirement for EC-PCH/EC-AGCH.

Comments / Questions: Neul asked to clarify the assumptions made by Ericsson (felt aligned with Intel). Neul asked to clarify the frequency offset estimation.
Conclusion: the document was noted at the TSG GERAN1#66 meeting.

Mr. Stefan Eriksson Löwenmark presented TD GP-150431 EC-GSM, DL signal level and coverage class estimation, from Ericsson LM.

For purposes of cell selection/reselection and coverage class estimation, it is necessary for an EC-GSM MS to measure the downlink signal level of the broadcast carriers of the serving cell and neighbour cells. In extended coverage, this poses a challenge since the received signal levels are sometimes below the thermal noise. A straightforward signal strength measurement will therefore give an overestimation of the actual received signal level of the broadcast carrier.

In this contribution, this problem is addressed. A method based on measurements on FCCH bursts is described and evaluated by simulations.

The measurements have a standard deviation of 2-4 dB, which is mainly due to the fading of the channel, i.e. not a variation specific to CIoT operating at low signal levels. At negative SNRs, the signal level is slightly overestimated due to that the FCCH bursts received during the fading dips are detected with a lower probability.

Additional measures can be taken by the device to more accurately detect the signal level, including:

-
Longer FCCH acquisition time

-
Measuring the signal level of EC-SCH after coherently combining all repeated bursts (7 per 51-multiframe according to the current EC-GSM design).

-
Measuring the signal level of EC-AGCH/EC-PCH blocks (all blocks are based on a 1-burst design and at least repeated twice)

Comments / Questions: Mr. Hans Kalveram asked to clarify the impact on power consumption. Averaging was discussed.
Conclusion: the document was noted at the TSG GERAN1#66 meeting.

Mr. Stefan Eriksson Löwenmark presented TD GP-150432 pCR to 45.820: EC-GSM, DL signal level and coverage class estimation, from Ericsson LM.

Comments / Questions: Huawei asked to clarify the impact on network synchronization performance during the transmission (no measurements). Huawei asked to clarify the impact in case of longer FCCH acquisition time.

Conclusion: the pCR was revised in TD GP-150596.
TD GP-150596 pCR to 45.820: EC-GSM, DL signal level and coverage class estimation (revision of GP-150432) was asked to be further elaborated by Intel (overlap of curves, concern about legacy implementations). The pCR was revised in TD GP-150638.
TD GP-150638 pCR to 45.820: EC-GSM, DL signal level and coverage class estimation (revision of GP-150596) was agreed at the TSG GERAN1#66 meeting.
Mr. Mårten Sundberg presented TD GP-150435 EC-GSM, Link modelling methodology for EC-RACH capacity evaluations (update of GPC150193), from Ericsson LM.

A methodology for integrating a link simulator in system simulations has been described, with the intention to be used for EC-RACH capacity evaluations.

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

It is concluded that:

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

-
The worst case (from a modelling point of view) interference scenario can be modelled with an accuracy of 0.1 dB if a minimum of 3 interferers are modelled, and at the same time at least 90 % of the interfering energy is modelled.

Comments / Questions: Huawei asked to clarify the random access procedure.
Conclusion: the document was noted at the TSG GERAN1#66 meeting.

Mr. Mårten Sundberg presented TD GP-150433 EC-GSM, EC-RACH system capacity evaluation (update of GP-150189), from Ericsson LM.

The contribution has shown an extensive set of results for the capacity evaluation of the EC-RACH channel on system level.

Both 23 dBm and 33 dBm in device output power has been investigated. Also, sub-optimum cell selection and coverage class selection has been investigated, based on simulations.

Also, simulations adding different loads of legacy users, not being subject to building penetration loss (BPL), but being subject to power control has been investigated.

Finally, impact on the performance from only assuming three coverage classes instead of six have been looked into. Lowering the number of coverage classes would reduce the payload size in the access request message (DL coverage class is signalled), reduce the number of training sequences used (one sequence defined per coverage class), and hence minimize the impact primarily to the BTS.

In the table below a rough average of all scenarios has been taken. 

Output power [dBm]
Resource utilization

[Av. # bursts]
Failed system access attempts [%]

23
<2-4
0.30%

33
<1-2
0.03%

It should be pointed out that the simulations have assumed that all users attempt to access the system even if some would be expected to be "out of coverage" in case of 23 dBm devices. This will push both resource utilization and failed system access attempts to higher values. It should also be noted that the assumed BTS receiver is a simple implementation with unweighted IQ accumulation without any interference compensation. If one or more CC1 user causes high interference to one or more bursts that are repeated for higher coverage class users, it could effectively cause the IQ accumulation performed over the whole repetition period to be lost. This can be alleviated in the receiver by controlling how the accumulation done.

Comments / Questions: Huawei felt the assumption for random access delay is not complying with the TR. Samsung asked to clarify the table given in the conclusion (2 to 4, and 1 to 2, the access burst being of 11 bits). No new training sequences have been evaluated (Qualcomm felt there was a dependency and asked a new TS be defined for evaluation purposes).
Conclusion: the document was noted at the TSG GERAN1#66 meeting.

Mr. Mårten Sundberg presented TD GP-150434 pCR to 45.820: EC-GSM, EC-RACH system capacity evaluation, from Ericsson LM.

Comments / Questions: Huawei repeated that the assumption for random access delay is not complying with the TR. 

Conclusion: the pCR was revised in TD GP-150597.
TD GP-150597 pCR to 45.820: EC-GSM, EC-RACH system capacity evaluation (revision of GP-150434) was noted.
Mr. Stefan Eriksson Löwenmark presented TD GP-150436 EC-GSM, EC-PDTCH system capacity evaluation (update of GPC150280), from Ericsson LM.
One objective of the study is to "Scale to support a massive number of MTC Mobile Stations". This includes providing sufficient capacity on the traffic channels. This document is an update of GPC150280.

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

E.g., with an MS output power of CIoT devices of 33 dBm in BPL scenario 1, and with interfering CS users with a traffic load of 2 Erlang per cell (giving approximately 13 % blocking):

-
The 95th percentile delay is less than 1.8 seconds

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

-
Only 1.1 EC-PDTCH UL timeslots per cell are needed on average to support the CIoT traffic

In summary, the results look very promising regarding the EC-PDTCH capacity for EC-GSM.
Comments / Questions: Huawei raised concern, as the random access procedure was not considered, which would bias the evaluation. Metric for results was also mentioned not being in line. Link-to-system mapping was asked  to be verified. Terminology (cell/sector) was clarified. Processing time of the base station was addressed.
Conclusion: the document was noted at the TSG GERAN1#66 meeting.

Mr. Sivanesan Kathiravetpillai presented TD GP-150403 GERAN CIoT Link-to-System Mapping Methodology, from Intel.

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

Since the observations on the downlink interference scenarios are also valid for the uplink, the proposed link to system mapping method can be reused to select the BLER curves for the observed interference scenarios in the UL.

Comments / Questions: Huawei asked to clarify the type of receiver (no interference suppression receiver). Huawei could not agree that ACI (adjacent channel interference) is negligible. Figures 3 and 4 were clarified.
Conclusion: the document was noted at the TSG GERAN1#66 meeting.

Mr. Sivanesan Kathiravetpillai presented TD GP-150401 UL System Level Simulation Results of GERAN CIoT Solutions: EC-GSM, from Intel.

In this document, Intel presented some preliminary uplink system level simulation results for EC-GSM solution for GERAN CIoT systems. In this work, Intel considered 2 traffic models to check whether the 160 bps throughput and the 10 seconds delay requirements can be satisfied.

Intel presented preliminary uplink system simulation results for the EC-GSM systems with full-buffer traffic as well as the MAR traffic model. The results indicate that under the worst case load, i.e., the full-buffer traffic, approximately 99% of the devices would be able to receive at least 160 bps MAC throughput with blind repetitions for the simulation framework assumed in the study when the number of simultaneous UEs in the system is less than 40. Hence, Intel conclude that EC-GSM can efficiently operate in the very challenging scenario of full-buffer traffic. In addition, under the MAR traffic model, the system is able to operate efficiently and satisfy the 10 second delay requirement for the MAR exception reporting for at least 10 packets per scheduling interval. Furthermore, for the MAR periodic reporting traffic scenario, the system is capable of handling 60 packets per scheduling interval within reasonable packet delays.

Comments / Questions: Neul asked to clarify the bandwidth. Huawei commented about the spacing (180 kHz, but it should be 200 KHz, three BCCH carriers were simulated). The number of EARFCN carriers was asked to be clarified. Perfect DL was assumed for UL simulations. Upper layer procedures was not including the random access. Frequency reuse was still felt unclear for Neul (to be clarified).
Conclusion: the document was noted at the TSG GERAN1#66 meeting.

Mr. Sivanesan Kathiravetpillai presented TD GP-150402 DL System Level Simulation Results of GERAN CIoT Solutions: EC-GSM, from Intel.

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

Intel presented the downlink system simulation results for the EC-GSM systems with full-buffer traffic and realistic CIoT traffic model. The full buffer simulation results indicate that around 93% of the devices would be able to receive at least 160 bps MAC throughput for the case wherein penalization is applied. Intel supported blind repetitions and scheduling enhancements in the study however, the percentage of devices employed blind repetitions in the downlink is around 2% without penalization. In the realistic traffic model simulations, i.e., the 20% Network Command and 80% MAR periodic reporting traffic model, up to 60 packets per scheduling interval more than 99% of the packets were delivered within 10 sec packet delay. Thus, EC-GSM systems satisfy the requirements put forward in the TR 45.820 with a huge margin in the downlink.

Comments / Questions: Huawei commented about some differences from the TR. Throughput target should be evaluated. Neul asked that System Level Simulations to get Capacity and Latency evaluations be aligned (to be able to compare results with the same metrics).
Conclusion: the document was noted at the TSG GERAN1#66 meeting.

Mr. Yutao Sui presented TD GP-150429 EC-GSM, On the impact to legacy GSM/EDGE Base stations, from Ericsson LM.

This contribution investigated the impact from EC-GSM on GSM/EDGE base stations.

A summary of the updates to the receiver and transmitter chain is provided, and analyses of the impact from each of these updates are made. The overall conclusion is that the impact from EC-GSM on GSM/EDGE base stations is to be considered minimal, and hence fulfils the objective of the study. A pCR implementing this conclusion in the TR 45.820 is available.

Other infrastructure vendors are encouraged to verify these results.

Comments / Questions: Huawei asked to clarify the complexity (Ericsson pointed out the BTS assumptions were unchanged). The continuous phase requirement was discussed. Qualcomm commented on synchronization (about soft bits available for storing bursts in the IQ domain), and Ericsson clarified IQ accumulation and frequency offset, but pointed out this contribution was dealing with complexity aspects.
Conclusion: the document was noted at the TSG GERAN1#66 meeting.

Mr. Yutao Sui presented TD GP-150430 pCR to 45.820: EC GSM, Impact on GSM/EDGE BTS, from Ericsson LM.

Comments / Questions: Nokia Networks asked whether software upgrade was needed, and to clarify the impact on legacy base stations, on radio units, on burst format/length, and on new training sequences. Qualcomm pointed out there was a fundamental issue on controlling the phase for GMSK modulation.
The pCR was revised in TD GP-150593.
TD GP-150593 pCR to 45.820: EC GSM, Impact on GSM/EDGE BTS (revision of GP-150430) was revised in TD GP-150635.
TD GP-150635 pCR to 45.820: EC GSM, Impact on GSM/EDGE BTS (revision of GP-150593) was agreed at the TSG GERAN1#66 meeting.
Mr. John Diachina presented TD GP-150421 EC-GSM, Paging group determination, from Ericsson LM. This contribution was also allocated to A. I. 7.2.5.3.4.

In the interest of supporting dynamic coverage class updates whereby the paging periodicity requirement of ensuring 1 page per eDRX cycle is maintained, the paging group determination described is used for EC-GSM devices. In addition, the BSS is provided with the option of indicating whether a device is to enter EC-GSM Idle mode or Extended Uplink TBF mode when sending an EC-PUAN message confirming reception of all RLC data blocks of an uplink transmission. A corresponding pCR is provided.

Comments / Questions: none.
Conclusion: the document was noted at the TSG GERAN1#66 meeting.

Mr. John Diachina presented TD GP-150422 pCR to 45.820: EC-GSM, Paging group determination, from Ericsson LM. This pCR was also allocated to A. I. 7.2.5.3.4.

It was revised in TD GP-150598.
TD GP-150598 pCR to 45.820: EC-GSM, Paging group determination (revision of GP-150422) was asked to be kept open by Qualcomm, for the time being, considering the fundamental "phase" issue. Ericsson felt the issue de-coupled from this pCR. The pCR was agreed at the TSG GERAN1#66 meeting.
Mr. John Diachina presented TD GP-150426 Time Coordinated Cells, from Ericsson LM. This contribution was also allocated to A. I. 7.1.5.3.5, 7.2.5.3.3, and 7.2.5.3.4.

The following working assumptions are proposed for realizing Time Coordinated Cells for eDRX and apply for both the uPoD FS (GERAN Study on Power Saving for MTC Devices : FS_uPoD) and the CIoT FS (Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things : FS_IoT_LC).

WA 1: CIoT/uPoD devices negotiate eDRX cycle length with the SGSN using the Routing Area Update procedure.

WA2: Upon receiving an LLC PDU, a BSS that has knowledge of the IMSI, eDRX Cycle Length and Coverage Class (not applicable for uPoD devices) of the corresponding device shall calculate the "time remaining until the next paging opportunity" for that device and then forward the received LLC PDU and the corresponding "time remaining until the next paging opportunity" information to the SGSN.

WA 3: The SGSN uses the negotiated eDRX cycle length and the "Time Until Next Paging Opportunity" IE to maintain a device specific eDRX cycle timer used to determine the occurrence of ongoing paging opportunities for that device.

WA 4: Paging requests are buffered in the SGSN until expiration of the device specific eDRX cycle timer.

WA 5: The SGSN sends paging requests over the relevant interface of the appropriate set of BSSs upon expiration of the eDRX cycle timer.

WA6: Upon receiving a paging request the BSS calculates the precise paging opportunity on the radio interface using IMSI + eDRX cycle length + Coverage Class (absent for uPoD devices) information included within paging request.

Corresponding pCR for the uPoD FS and a corresponding pCR for the CIoT FS is provided as well.

Comments / Questions: Huawei felt the required synchronization was now more clear (+/- x sec was left to be agreed, e.g. +/- 5 sec was felt an acceptable value). Intel asked to clarify the tolerance when a device is changing cell (an example was made). The device logic would need to be well set. Mr. Hans Kalveram asked how the WAs would affect other CIoT candidates (felt a common need for all candidates). More off line discussions were felt needed.
Conclusion : this document was updated in TD GP-150603.
TD GP-150603 Time Coordinated Cells (update of GP-150426) was noted at the GERAN1#66 meeting.

Mr. John Diachina presented TD GP-150427 pCR to 45.820: EC-GSM, Time Coordinated Cells, from Ericsson LM. This pCR was also allocated to A. I. 7.2.5.3.4. It was revised in TD GP-150604.
TD GP-150604 pCR to 45.820: EC-GSM, Time Coordinated Cells (revision of GP-150427) was agreed at the GERAN1#66 meeting.
Mr. Jim Wu presented TD GP-150364 Discussions and Recommendations for EC-GSM, from Samsung Electronics Co., Ltd. This contribution was also allocated to A. I. 7.2.5.3.4.
Based on discussions, the author would like to make following recommendations to EC-GSM:

-
Because EGPRS COMPACT specifications already exist; EC-GSM should consider re-using the EGPRS COMPACT specifications when possible.

-
EGPRS COMPACT uses below 1MHz and could be standalone. If EC-GSM can use smaller frequency band e.g. 0.6 MHz and also become a standalone solution for CIoT, it would be beneficial when most of GSM spectrum is re-farmed to LTE.

-
EC-GSM extended the coverage by blind repetitions of the lowest MCS supported in EGPRS. When you do soft combing, EC-GSM requires correct header decoding before combing. Although headers are much more robust than data, further header robustness should improve in order to avoid header errors.

-
By improving the sensitivity of BTS receiver, the blind repetitions from IoT devices could be reduced. It would reduce the power consumption from IoT devices.
Comments / Questions: Huawei asked to clarify the 1.8 MHz required for EC-GSM: Besides, the MAC header issue was felt relevant. Ericsson clarified their assumptions for the simulations and commented on the recommendations (2.4 MHz, network sharing, header, power consumption, antenna diversity, COMPACT, etc.).
Conclusion: the document was noted at the TSG GERAN1#66 meeting.

Mr. Mårten Sundberg presented TD GP-150536 Conclusion on EC-GSM candidate technique for SI “Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things”, from Ericsson LM. This document was also allocated to A.I. 5.1 and 7.2.5.3.4.
This document summarized the outcome of the study for the proposed candidate technique EC-GSM, which is based on evolution of the GSM radio technology.
Based on the analysis Ericsson LM proposed to update tables 9.1-1 and 9.1-2 in the TR 45.820, with the conclusions for EC-GSM. Ericsson LM also proposed to add the following conclusion for the GERAN Evolution solution EC-GSM to the Conclusions clause (clause 9.2) of the TR 45.820:

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

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

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

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

o
A very low failed attempt rate and low resource utilization is achievable for access requests on the EC-RACH both for MS output power class 23 dBm (generally lower than 0.3% failed attempts, generally using around 2-4 bursts) and 33 dBm (generally lower than 0.03%, generally using around 1-2 bursts)."

-
The device complexity can be reduced with significant memory reduction and possibility to adopt general downsizing. A lower output power class is introduced to enable integration of the PA onto the chip. EC-GSM enables a limited development cost due to the possibility to re-use existing components (hardware, software and test equipment).

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

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

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

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

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

Comments / Questions: Huawei expressed some concern (MCL, capacity, performance evaluations for interference limited scenarios, complexity analysis based on the prescribed methodology, coexistence, power backoff, frequency offset compensation). Qualcomm mentioned potential phase issues with blind repetitions. Ericsson responded to the comments made by Huawei and Qualcomm. Mr. Hans Kalveram commented on BTS and MS transmitters that work differently (continuously and with some discontinuity).
Conclusion: the document was noted at the TSG GERAN1#66 meeting.

TD GP-150535 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 was revised in TD GP-150543.
Mr. Mårten Sundberg presented TD GP-150543 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 and Sierra Wireless, S.A. This document was also allocated to A.I. 5.1 and 7.2.5.3.4.

Comments / Questions: Intel supported the WID. Samsung pointed out that overlaid TDMA could not work, and asked to modify "up to ten years battery life" into "at least ten years battery life". Huawei felt the Justification part of the WID should be based on the final conclusions from the feasibility study (which is not yet fully completed).
Conclusion: the WID was left open at the TSG GERAN1#66 meeting. Nokia Networks noticed a wrong TDoc number (for a LS referenced in the WID). The document was noted in WG2. Samsung felt the WI could be started in August, considering the still open issue on overlaid TDMA.
The New WID was forwarded to the closing TSG GERAN #66 Plenary meeting, under A.I. 11.1.

N-GSM
Mr. Juergen Hofmann presented TD GP-150509 N-GSM: N-SCH design and performance, from Nokia Networks.

In this contribution the N-SCH design was presented and the performance is assessed for sensitivity and network synchronisation time. It is observed that the target MCL of 164 dB can be met at BLER of 10%.

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

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

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

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

Nokia Networks proposed to include the concept of network synchronisation and cell detection mentioned here into text proposal as part of TR 45.820.

Comments / Questions: none.
Conclusion: the document was noted at the TSG GERAN1#66 meeting.

Mr. Juergen Hofmann presented TD GP-150515 N-GSM: N-PDTCH design and performance, from Nokia Networks.

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

This suggests that the concatenated block repetition mode with extended TTI is required for the extreme MCL range up to 164 dB, whilst single block repetition is efficient for the MCL range from 144 dB up to around 158 dB.

Further consideration will be put on evaluating the concurrent reception of N-MAC header data and N-PDTCH payload data to optimise the performance in DL and UL.

The TSC Set for N-GSM is proposed based on an extended length of 30 symbols and the TSC Set 2 previously defined for VAMOS. Evaluation of the cross correlation to TSC Set 1 and of the false USF detection performance for legacy devices are for further study.

The N-PDTCH design is included in the pCR to TR 45.820.
Comments / Questions: Intel asked to clarify the impact of autocorrelation on the performance when using TSC Set 2.

Conclusion: the document was noted at the TSG GERAN1#66 meeting.

Mr. Juergen Hofmann presented TD GP-150510 N-GSM: N-RACH design and performance, from Nokia Networks. This contribution was also allocated to A. I. 7.2.5.3.4.
This contribution depicted the N-RACH design and its performance for the N-GSM concept proposal, which is proposed to be included into TR 45.820. Clause 2 describes various design aspects such as burst format and design for the path loss adapted chase combining scheme. Clause 3 provides the link simulation results for N-RACH performance without collision and initial capacity estimation which will be the base for further evaluations on N-RACH performance. Clause 4 summarises the key points for N-RACH and further proceeding. This contribution is a revision with updates marked in blue.

-
Initial analytical system modelling based on path loss with 6dB margin shows that RACH load in given system and traffic models for MAR and NC [2] can be served with random access collision probability of 2.6% for the first attempt.

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

-
Clause 2 is proposed to be included in TR 45.820, see accompanied text proposal.

Comments / Questions: none.
Conclusion: the document was noted at the TSG GERAN1#66 meeting.

Mr. Juergen Hofmann presented TD GP-150511 N-GSM: N-BCCH design and performance, from Nokia Networks. This contribution was also allocated to A. I. 7.2.5.3.4.
This contribution depicted the N-BCCH design and its performance for the N-GSM concept proposal, which is proposed to be included into TR 45.820.

The N-BCCH channel design presented in this document enables the CIoT device to decode the complete system information within 1.88 seconds in better coverage condition and for MCL target coverage conditions within 7.53 seconds.

Nokia Networks proposed to include the concept described for N-BCCH into the text of in TR 45.820.
Comments / Questions: none.
Conclusion: the document was noted at the TSG GERAN1#66 meeting.

Mr. Juergen Hofmann presented TD GP-150512 N-GSM: N-AGCH design and performance, from Nokia Networks. This contribution was also allocated to A. I. 7.2.5.3.4.
Payload bits required for N-AGCH is estimated by analysing the largest message sent over this channel (N-Fixed Uplink Assignment message). The channel structure is derived based on this analysis and mapping of N-AGCH blocks in N-CCCH control frame is illustrated. The number of blind repetitions required for N-AGCH is derived based on the downlink Radio Quality indicator sent in the preceding N-RACH channel access message.

The coverage performance for this channel will be added in the next revision of this contribution.

Comments / Questions: Qualcomm asked why CRC has 18 or 20 bits (18 would be enough).
Conclusion: the document was noted at the TSG GERAN1#66 meeting.

Mr. Juergen Hofmann presented TD GP-150513 N-GSM: N-PCH design and performance, from Nokia Networks. This contribution was also allocated to A. I. 7.2.5.3.4.
This contribution presented the N-PCH channel structure and the adaptive repetition procedure for the N-PCH channel. The adaptive repetition is controlled based on reception of the random access message for paging response which will be sent on N-RACH using a dedicated TSC. The positions of the repetitions are mapped to the paging group within the 51-multiframe so that the paging group corresponding to the N-RACH message can be identified and also collision among N-RACH messages for paging response can be avoided.

Compared to blind repetitions, the adaptive repetition of paging allows more efficient usage of paging resources. Moreover this mechanism does not require any information about the MS's coverage conditions from SGSN avoiding the need to update the coverage conditions from MS to SGSN.

Comments / Questions: none.
Conclusion: the document was noted at the TSG GERAN1#66 meeting.

TD GP-150514 N-GSM: N-PACCH design and performance was updated in TD GP-150532.
Mr. Juergen Hofmann presented TD GP-150532 N-GSM: N-PACCH Design and Performance (update of GP-150514), from Nokia Networks. This contribution was also allocated to A. I. 7.2.5.3.4.
The N-PACCH channel design presented in this document enables CIoT system support in extended coverage as depicted in regard to coverage performance for control data close to the target MCL of 164 dB.

Performance impact from N-MAC reception will be addressed in the next revision.

The accompanying text proposal to TR 45.820 is contributed at this meeting.
Comments / Questions: none.
Conclusion: the document was noted at the TSG GERAN1#66 meeting.

Mr. Juergen Hofmann presented TD GP-150508 N-GSM: Coexistence with legacy GPRS users, from Nokia Networks.

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

In addition the impact from the change in modulation spectrum and TX intermodulation spectrum is studied and only a small impact is expected.

Comments / Questions: TeliaSonera asked to explain Figure 9 (further investigation was felt needed). Ericsson asked to explain Figure 12.
Conclusion: the document was noted at the TSG GERAN1#66 meeting.

TD GP-150517 N-GSM: pCR to TR 45.820 - Text proposal for N-GSM, from Nokia Networks was revised in TD GP-150576.
Mr. Juergen Hofmann presented TD GP-150576 N-GSM: pCR to TR 45.820 - Text proposal for N-GSM (revision of TD GP-150517), from Nokia Networks. This contribution was also allocated to A. I. 7.2.5.3.4.
Comments / Questions: Ericsson requested a number of editorial modifications.
Conclusion: the pCR was revised in TD GP-150628.
TD GP-150628 N-GSM: pCR to TR 45.820 - Text proposal for N-GSM (revision of GP-150576) was revised in TD GP-150617.

TD GP-150617 N-GSM: pCR to TR 45.820 - Text proposal for N-GSM (revision of GP-150628) was agreed at the TSG GERAN1#66 meeting.

NB M2M
Mr. Chao Luo presented TD GP-150534 Proposed convergence of NB M2M and NB-OFDMA clean-slate solutions, from Qualcomm Incorporated, Huawei Technologies Co., Ltd., HiSilicon Technologies Co., Ltd, Neul Limited, u-blox AG. This contribution was also allocated to A. I. 5.1 and 7.2.5.3.4
The sourcing companies have observed that there are many close similarities between the NB-OFDMA and NB M2M clean-slate solutions. Therefore, the sourcing companies have carefully considered the design choices within the two proposals, and have determined how the best elements of each solution can be combined to create a single superior candidate. This submission describes the proposed way forward for a converged candidate solution which offers improved performance compared with each existing solution.

The technical highlights of the converged solution have been described in this submission.

The sourcing companies plan to add the converged solution to TR 45.820 in future meetings with the aim to complete the study item at GERAN#67 and then proceed to the normative work for clean-slate within Release 13 in RAN.

Comments / Questions: Samsung asked whether the evaluation of the converged solution would be completed in time. Intel asked whether the complexity would increase for the converged solution in DL (not felt to be the intention).
Conclusion: the document was noted at the TSG GERAN1#66 meeting.

Mr. John Haine presented TD GP-150367 Pseudo CR 45.820: NB M2M – Introduction, from Neul Limited, u-blox AG. This contribution was also allocated to A. I. 7.2.5.3.4.
Comments / Questions: About the sentence "Other options may be possible, for example using smaller tranches of spectrum outside the cellular bands for private systems or in the guard bands of other systems though these possibilities are not evaluated in this study", Samsung asked to clarify the possible deployment of CIoT "in the guard bands of other systems" (the Chairman also felt the sentence a bit odd). Ericsson asked to reflect the comments made at the opening plenary about the deployment of clean slate solution. Ericsson commented the sentence "One option is to deploy the system in a duplex GSM channel pair".
Conclusion: the pCR was revised in TD GP-150600.
TD GP-150600 pCR 45.820: NB M2M - Introduction (revision of GP-150367) was agreed at the TSG GERAN1#66 meeting.
TD GP-150438 On NB M2M cell search mechanism (update of GP-150143), from Ericsson LM was updated in TD GP-150587.
Mr. Yutao Sui presented TD GP-150587 On NB M2M cell search mechanism (update of GP-150438), from Ericsson LM.

The paper compares the synchronization performance of NB M2M systems for the proposed sequence design. 

Comments / Questions: Qualcomm asked what is the timing reference (to determine the timing error with accuracy). Huawei felt the impact would not be relevant. Huawei asked to clarify the interference model used for the simulations (random offset).
Conclusion: the document was noted at the TSG GERAN1#66 meeting.

TD GP-150439 pCR to TR 45.820: Performance evaluation - NB M2M cell search procedure, from Ericsson LM was revised in TD GP-150599.
Mr. Yutao Sui presented TD GP-150599 pCR to TR 45.820: Performance evaluation - NB M2M cell search procedure (revision of GP-150439), from Ericsson LM.

It was agreed at the TSG GERAN1#66 meeting.
TD GP-150468 NB M2M - Evaluations of Network Synchronization (update of GPC150167), from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd was updated in TD GP-150588.
Mr. Zheng Liu presented TD GP-150588 NB M2M - Evaluations of Network Synchronization (update of GP-150468), from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd.
The main change is to update the initial cell search performance by taking the adjacent channel interference into account.

In this contribution, the performance of network synchronization (cell search + FIIS detection) was evaluated. The simulation results demonstrate that the NB M2M design is robust and efficient even in the case of the target coverage extension (164 dB coupling loss).

Comments / Questions: the design used for the simulation and Figure 5 were asked to be clarified.
Conclusion: the document was noted at the TSG GERAN1#66 meeting.

TD GP-150469 pCR 45.820 NB M2M - Network Synchronization Performance Evaluation, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd was revised in TD GP-150589.
Mr. Zheng Liu presented TD GP-150589 pCR 45.820 NB M2M - Network Synchronization Performance Evaluation, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Ericsson LM. 
It was agreed at the TSG GERAN1#66 meeting.
Mr. Xiaolei Tie presented TD GP-150494 Consideration on Synchronization for Paging in CIoT, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd. This contribution was also allocated to A. I. 7.2.5.3.4.
This document discusses further consideration on the paging issues and related solutions when CIoT traffic is introduced.

Based on the design of NB M2M, SFN level synchronization is proposed and discussed. With SFN level synchronization between cells the loss or duplication of paging messages can be avoided. Furthermore, a granularity of one super frame for synchronization is easily achieved by implementation or by signaling exchange between the SGSN and base stations.

Comments / Questions: none.
Conclusion: the document was noted at the TSG GERAN1#66 meeting.

TD GP-150495 pCR 45.820 Consideration on Synchronization for Paging in CIoT, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd was also allocated to A. I. 7.2.5.3.4.
It was revised in TD GP-150606.
Mr. Xiaolei Tie presented TD GP-150606 pCR 45.820 Consideration on Synchronization for Paging in CIoT (revision of GP-150495) was agreed at the TSG GERAN1#66 meeting.
Mr. Zheng Liu presented TD GP-150470 NB M2M - Coverage Performance of Random Access (update of GPC150171), from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd.
This document is an update of GPC150171 by running more simulations (i.e. 1000000 realizations compared to the 100000 realizations used in the existing TR) for the NB M2M system. No other change is included. The changes are highlighted in red.

The coverage performance of the random access request in the NB M2M system is evaluated in terms false detection rate taking the thermal noise as the input to receiver noise. The results show that the false detection rate of RACH is lower than 0.001%, while achieving a BLER of lower than 10%.

Comments / Questions: none.
Conclusion: the document was noted at the TSG GERAN1#66 meeting.

Mr. Zheng Liu presented TD GP-150471 pCR 45.820 NB M2M - Coverage Performance of Random Access, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd. 
It was agreed at the TSG GERAN1#66 meeting.
Mr. Zheng Liu presented TD GP-150472 NB M2M - Summary of Coverage Performance (update of GPC150157), from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd.
This document is an update of GPC150157 with changes highlighted in red. The main change is to update the coverage performance for UL-SCH by using the burst configuration corresponding to an exception report.

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

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

Comments / Questions: Ericsson asked to clarify the channel estimation for the receiver (no FH). The performance in Table 3 and a number of values in the contribution were asked to be clarified. Ericsson asked to clarify the DL transmitted power. The effect of turbo coding was felt of importance. Ericsson asked more investigation be conducted on the DL channel power characteristics, that would impact the coverage.
Conclusion: the document was noted at the TSG GERAN1#66 meeting.

TD GP-150473 pCR 45.820 NB M2M - Summary of Coverage Performance, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd was revised in TD GP-150632.
Mr. Zheng Liu presented TD GP-150632 pCR 45.820 NB M2M - Summary of Coverage Performance (revision of GP-150473), from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd. 
It was agreed at the TSG GERAN1#66 meeting.
Mr. Robert Young presented TD GP-150365 pCR NB M2M - Battery Life Analysis, from Neul Limited, u-blox AG. This contribution was also allocated to A. I. 7.2.5.3.4.
Comments / Questions: Ericsson asked to declare that the network interface that would apply to this pCR is the Gb interface architecture. Huawei felt this was implicitly already assumed in the text of the pCR. A text was suggested on-line: "based on Gb network architecture".
Conclusion: the pCR was revised in TD GP-150621.
TD GP-150621 pCR NB M2M - Battery Life Analysis (revision of GP-150621) was agreed at the TSG GERAN1#66 meeting.
TD GP-150475 NB M2M - Evaluations of Software Update and Reconfiguration, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd was updated in TD GP-150546.
Mr. Yubo Yang presented TD GP-150546 NB M2M - Evaluations of Software Update and Reconfiguration (update of TD GP-150475), from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd.
In this document, the system level simulation results for software update/reconfiguration are provided for the NB M2M solution. The results show that the traffic due to software update/reconfiguration has only a very slight impact on the NB M2M system loading.

Comments / Questions: Ericsson proposed last time an analytical calculation, and wondered whether this evaluation was really needed in the TR, considering the differences among candidates would be negligible.
Conclusion: the document was noted at the TSG GERAN1#66 meeting.

TD GP-150476 pCR 45.820 NB M2M - Evaluations of Software Update and Reconfiguration, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd was revised in TD GP-150547.
Mr. Yubo Yang presented TD GP-150547 pCR 45.820 NB M2M - Evaluations of Software Update and Reconfiguration (update of GP-150476), from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd. 
Comments / Questions: Nokia Networks asked to clarify the BPL.
Conclusion: the pCR was agreed at the TSG GERAN1#66 meeting.
Mr. Zheng Liu presented TD GP-150477 NB M2M - System Level Simulation for Capacity and Latency Evaluation (update of GPC150261), from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd.
This document is an update of GPC150261 with changes marked in red. The main change is to summarise the 50th percentile latency performance by table instead of text description and to add the performance of random access failure ratio.

In this document, system level simulation results are provided showing the capacity and latency of the NB M2M solution. It can be seen that the target capacity envisaged in the Cellular IoT TR is comfortably met in all simulated cases required by the study. Furthermore, a low latency has been shown for MAR periodic uplink reports, downlink application layer ACKs, and random access in the context of the Cellular IoT requirements, even when the offered load is significantly higher than the target load defined in the study.

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

-
The NB M2M solution has a frequency re-use assumption that is compatible with a stand-alone deployment in a minimum system bandwidth for the entire IoT network of just 200 kHz (FDD), plus guard bands if needed.

-
The NB M2M solution uses an MS transmit power of only +23 dBm (200 mW), resulting in a peak current requirement that is compatible with a wider range of battery technologies, whilst still achieving the 20 dB coverage extension objective.

Comments / Questions: Samsung asked to clarify the number of MS per sector of interest (target 50000), and asked to agree common parameter setting for the DCI configurations for the simulations. Ericsson asked to clarify the accuracy of measurements and what type of HARQ was used. Ericsson asked to clarify the latency results, the RACH failure rate, and the random access modelling. Samsung asked to reconsider the 20 bit need for ID purposes.
Conclusion: the document was noted at the TSG GERAN1#66 meeting.

Mr. Zheng Liu presented TD GP-150478 pCR 45.820 NB M2M - System Level Simulation for Capacity and Latency Evaluation, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd. 
Comments / Questions: Huawei pointed out that only class B was felt of interest for the evaluation, class A was not evaluated (felt left to Companies to select that class, if interested). Ericsson asked to add an Editor's Note.
Conclusion: the pCR was revised in TD GP-150622.
TD GP-150622 pCR 45.820 NB M2M - System Level Simulation for Capacity and Latency Evaluation (revision of GP-150478) was asked to be clarified by Samsung (reference to the simulated class B table was proposed to be added in Conclusions by the Chairman). Then the pCR was agreed "as is" at the TSG GERAN1#66 meeting.
Ms. Lei Liu (Emmy) presented TD GP-150498 pCR 45.820 NB M2M - Exception Report Latency, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd. This contribution was also allocated to A. I. 7.2.5.3.4.
Comments / Questions: Ericsson felt that the synchronization time from network was dropped and if FO is not considered, this should be stated. Ericsson felt that the core network Gb architecture should be mentioned, and the results were dependent on output power.
Conclusion: the pCR was revised in TD GP-150623.
TD GP-150623 pCR 45.820 NB M2M - Exception Report Latency (revision of GP-150498) was agreed at the TSG GERAN1#66 meeting.
Mr. Chao Luo presented TD GP-150485 NB M2M - Simulation Results for Coexistence with GSM (coordinated) (update of GPC150179), from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd.
In this contribution, the coexistence between NB M2M and GSM under coordinated deployment is evaluated with channel allocation scenario 2 (i.e. the NB M2M channel is located in the middle of the GSM frequency band and has 100 kHz additional guard band on each side). This document is an update of GPC150179 to reflect new agreements on the proposed common evaluation framework and assumptions.

The results show that the assumed RF system characteristics for NB M2M are sufficient for NB M2M to be deployed in coexistence with GSM in coordinated operation.

The NB M2M performance degradation due to legacy GSM interference is larger in uplink than in downlink mainly due to high building penetration loss (BPL) assumed for CIoT UEs. Note that such a problem exists not only in NB M2M but also in other CIoT candidate solutions, including those belonging to the GSM evolution path. The sourcing companies believe that performance evaluation for all candidate solutions are needed on this aspect.

Comments / Questions: Samsung asked to elaborate how the interferer was derived. Ericsson asked to elaborate on the users per cell, explain the ACLR, clarify the UL (GSM victim case) and DL behaviour, explain the degradation criteria. 
Conclusion: the document was noted at the TSG GERAN1#66 meeting.

Mr. Chao Luo presented TD GP-150486 NB M2M - Simulation Results for Coexistence with GSM (uncoordinated) (update of GPC150181), from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd.
In this contribution, the results from the coexistence study between NB M2M and GSM under uncoordinated deployment are discussed. Simulation results for channel allocation scenario 1 show that the assumed RF system characteristics for NB M2M are sufficient for NB M2M to be deployed in coexistence with GSM although in uncoordinated operation. It is noted that the values of ACLR and ACS listed in the tables are feasible to be implemented for legacy BS and NB M2M UE based on sourcing companies' evaluation.

Comments / Questions: Ericsson asked to clarify the UL (GSM victim case), the outage assumptions (different between RAN, higher, and GERAN). Figure 2 was discussed.
Conclusion: the document was noted at the TSG GERAN1#66 meeting.

Mr. Chao Luo presented TD GP-150487 NB M2M - Simulation Results for Coexistence with GSM (data service), from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd.
In this contribution, the results from the coexistence study of impact from NB M2M to GSM data service under both uncoordinated and coordinated deployment are discussed. Simulation results show that the assumed RF system characteristics for NB M2M are sufficient for NB M2M to be deployed in coexistence with GSM to ensure less impact (<5%) on EGPRS average throughput. It is noted that the values of ACLR at the x-th adjacent channel listed in the tables are feasible to be implemented for legacy BS and NB M2M UE based on our evaluation.

Comments / Questions: Ericsson and Nokia Networks asked to produce a CDF for throughput degradation.
Conclusion: the document was noted at the TSG GERAN1#66 meeting.

Mr. Chao Luo presented TD GP-150488 pCR 45.820 NB M2M - Simulation Results for Coexistence with GSM, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd. 
Comments / Questions: the Chairman pointed out that the TR could contain a more accurate wording on simulation setting to allow drawing straight conclusions from the performance results provided. TeliaSonera felt the assumptions given in the TR for power control were clear enough (and were agreed). Ericsson asked more time to see the results and have more discussions. Nokia Networks asked to visualise in more detail the assumptions. 
Conclusion: the pCR was revised in TD GP-150624.
TD GP-150624 pCR 45.820 NB M2M - Simulation Results for Coexistence with GSM (revision of GP-150488) was commented by Ericsson (sentence on degradation, average throughput). It was revised in TD GP-150640.
TD GP-150640 pCR 45.820 NB M2M - Simulation Results for Coexistence with GSM (revision of GP-150488, revised in GP-150640) was agreed at the TSG GERAN1#66 meeting.
Mr. Chao Luo presented TD GP-150490 NB M2M - Simulation Results for Coexistence with E-UTRA (update of GPC150263), from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd. 
In this contribution, the results from the coexistence study between NB M2M and E-UTRA under uncoordinated deployment are discussed. Simulation results for channel allocation scenario show that the assumed RF system characteristics for NB M2M are sufficient for NB M2M to be coexistence with 10MHz E-UTRA although deployed in adjacent 200kHz under uncoordinated operation. It is noted that the values of ACLR and ACS listed in the tables are feasible to be implemented for legacy BS and NB M2M UE based on sourcing companies' evaluation.

Comments / Questions: none.
Conclusion: the document was noted at the TSG GERAN1#66 meeting.

Mr. Chao Luo presented TD GP-150491 pCR 45.820 NB M2M - Simulation Results for Coexistence with E-UTRA, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd.
Comments / Questions: Ericsson pointed out that RAN4 was preparing a LS that ought be taken into account.
It was revised in TD GP-150644.
TD GP-150644 pCR 45.820 NB M2M - Simulation Results for Coexistence with E-UTRA (revision of GP-150491) was revised in TD GP-150648.

TD GP-150648 pCR 45.820 NB M2M - Simulation Results for Coexistence with E-UTRA (revision of GP-150644) was forwarded to the closing TSG GERAN#66 (under A.I. 9.1).
Mr. Chao Luo presented TD GP-150492 NB M2M - Simulation Results for Coexistence with UTRA, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd.
In this contribution, the results from the coexistence study between NB M2M and UTRA under uncoordinated deployment are discussed. Simulation results for channel allocation scenario show that the assumed RF system characteristics for NB M2M are sufficient for NB M2M to be coexistence with 5MHz FDD UTRA in downlink although deployed in adjacent 200kHz under uncoordinated operation. It is noted that the values of ACLR and ACS listed in the tables are feasible to be implemented for legacy BS and NB M2M UE based on sourcing companies' evaluation.

Comments / Questions: none.
Conclusion: the document was revised in TD GP-150625.
TD GP-150625 NB M2M - Simulation Results for Coexistence with UTRA (revision of GP-150492) was noted at the TSG GERAN1#66 meeting.

TD GP-150493 pCR 45.820 NB M2M - Simulation Results for Coexistence with UTRA, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd was revised in TD GP-150626.
Mr. Chao Luo presented TD GP-150626 pCR 45.820 NB M2M - Simulation Results for Coexistence with UTRA (revision of GP-150493), from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd.  Ericsson asked to wait for the LS from RAN4 and asked to leave case 3 tbd, as done for GSM.
The pCR was revised in TD GP-150645.
TD GP-150645 pCR 45.820 NB M2M - Simulation Results for Coexistence with UTRA (revision of GP-150626) was forwarded to the closing GERAN#66 Plenary meeting (under A.I. 9.1)
Mr. John Haine presented TD GP-150366 NB M2M – Complexity analysis, from u-blox AG, Neul Limited. This contribution was also allocated to A. I. 7.2.5.3.4.
In this contribution, the Sourcing Companies discussed the expected functionality on a NB M2M module, and the corresponding complexity in terms of silicon area, processor load, and memory sizes.

It would be very helpful to have additional information from other companies on the complexity of stand-alone (i.e. single mode 2G) legacy GPRS devices in order to provide a more detailed complexity comparison between Cellular IoT candidate solutions and legacy GPRS.

Comments / Questions: Qualcomm asked the reason for the DSP code. Samsung asked the assumptions be well aligned, to allow other Companies to conduct the analysis. Sierra Wireless asked to clarify the efficiency about the integration of PAs. Intel also asked about the efficiency of PA (at +23 dB), about the sampling rate and leakage (Neul provided the answers).
Conclusion: the document was noted at the TSG GERAN1#66 meeting.

Mr. Yutao Sui presented TD GP-150437 Clean Slate Systems, On the impact to legacy GSM/EDGE Base stations, from Ericsson LM.

This contribution continues the discussion around the FS_IoT_LC compatibility objective to "Minimize impacts to the GPRS/EDGE base station hardware". First an interpretation of the mentioned objective was presented and a text proposal is proposed to be included in the TR 45.820. Then a row of examples is made to highlight the importance of a thorough assessment of the impact from the new Clean Slate proposals to the legacy fleet of GSM/EDGE base stations. 
Comments / Questions: Qualcomm questioned the equation about the high Peak to Average Power Ratio (PAPR). Figure 1 was asked to be elaborated about the assumptions made for the simulations. Neul clarified that the odd results in the figure 1 were not due to the "truncation" effect.
Conclusion: the document was noted at the TSG GERAN1#66 meeting.

Mr. Zheng Liu presented TD GP-150479 NB M2M - Downlink PAPR (update of GPC150262), from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd.
In this document, simulation results for the downlink PAPR of NB M2M are presented. There are two different definitions for the PAPR in general use: long-term PAPR and short-term PAPR. It is noted that there may be a significant difference in the results for long-term and short term PAPR. It can be seen that the downlink PAPR when one out of four GSM carriers is re-farmed to NB M2M is typically increased by less than 1 dB, assuming an NB M2M frequency re-use of 1/3.

Comments / Questions: Ericsson asked to clarify Figure 1. Qualcomm (supported by Neul) felt the absolute peak value be irrelevant, as the consequence would be negligible, the CDF being of relevance. Ericsson could not agree that high peaks have no impact on some base stations. Sampling rate was also discussed.
Conclusion: the document was noted at the TSG GERAN1#66 meeting.

Mr. Chao Luo presented TD GP-150480 NB M2M - Impacts to MSR Base Stations, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd.
This document provides some analysis on the impacts of NB M2M to an MSR base station (assuming the support for LTE with 10 MHz system bandwidth).

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

Comments / Questions: the Chairman asked to clarify the need to consider the context of MSR in the Feasibility study (MC BTS). Samsung asked to clarify the UL case (some more text could be dedicated to the receiver) and the impact to the coverage of PAPR (no impact).Qualcomm stated that the PAPR requirement for 8PSK would be applicable also for NB M2M (the Chairman invited to check the spec). Ericsson felt the complexity would be significantly higher.
Conclusion: the document was noted at the TSG GERAN1#66 meeting.

Mr. Peng Xue presented TD GP-150373 NB M2M – Uplink Frequency Hopping Design, from Samsung Electronics Co., Ltd.

In this contribution, Samsung discussed the current frequency hopping design in NB M2M system, and proposed an alternative frequency hopping design to support the uplink channel bonding case, especially when the bonding factor is large (e.g., x8 channel bonding case). 
Comments / Questions: Huawei asked to elaborate further the proposal. Ericsson asked whether the FH would be dynamic or not.
Conclusion: the document was noted at the TSG GERAN1#66 meeting.

Mr. Peng Xue presented TD GP-150374 pCR 45.820 NB M2M – Uplink Frequency Hopping Design, from Samsung Electronics Co., Ltd.

Comments / Questions: Huawei asked to elaborate the limitations linked to the mirroring interval and channel bonding factor. Ericsson asked to clarify the time scale. Neul reminded TD GP-150094 contained further info on FH.
Conclusion: the pCR was revised in TD GP-150627.
TD GP-150627 pCR 45.820 NB M2M – Uplink Frequency Hopping Design (revision of TD GP-150374) was agreed at the TSG GERAN1#66 meeting.

NB OFDMA
Mr. Xiaofeng Wang presented TD GP-150463 Narrowband OFDMA-Coverage Performance, from Qualcomm Incorporated.

This document provides updated coverage performance of all channels except SCH and RACH.

The updated coverage performance of PDSCH, PUSCH, PBCH, PDCCH, and PUCCH has been provided for narrow band OFDMA concept. It is proposed to add the coverage analysis to the TR and a pCR is provided.

Comments / Questions: Ericsson asked to clarify the coding rate and the drift (in UL the delay could be a problem), Table 3 and PSD mask. Qualcomm justified their approach (as not violating the agreed PSD mask). The issue was left to be further discussed off-line before the corresponding pCR is presented.
Conclusion: the document was noted at the TSG GERAN1#66 meeting.

Mr. Xiaofeng Wang presented TD GP-150464 pCR to 45.820 - Narrowband OFDMA-Coverage Performance, from Qualcomm Incorporated. Editor's Notes was proposed to be added.
The pCR was revised in TD GP-150646.
TD GP-150646 pCR to 45.820 - Narrowband OFDMA-Coverage Performance (revision of GP-150464) was agreed at the TSG GERAN1#66 meeting.
TD GP-150466 Narrowband OFDMA-PDCCH Coverage classes and Mapping to MCS and TBS, from Qualcomm Incorporated, was updated in TD GP-150539.
Mr. Xiaofeng Wang presented TD GP-150539 Narrowband OFDMA-PDCCH Coverage Classes and Mapping to Transmit Formats (update of GP-150466), from Qualcomm Incorporated. This contribution was also allocated to A. I. 7.2.5.3.4.

In this document, the updated PDCCH design including coverage classes and MCS are provided. In addition, supported downlink and uplink MCS and transport block size (TBS) are listed together with the mapping from PDCCH coverage classes to data channel MCS and TBS.

The updated design is optimized to save UE power consumption and based on a maximal of 6 dB transmit power imbalance among tones. The MCS and TBS of both downlink and uplink shared channels are provided, together with their mapping to PDCCH coverage classes. The corresponding pCR is provided.
Comments / Questions: Ericsson asked to clarify the coverage classes per user, and whether the amount of power consumption reduction was fixed (positive). Ericsson asked also to clarify what changes will take place due to the merge with NB-M2M (still unknown). Feedback to select the MCS was discussed.
Conclusion: the document was noted at the TSG GERAN1#66 meeting.

TD GP-150459 Narrowband OFDMA- Latency evaluation, from Qualcomm Incorporated was revised in TD GP-150572.
Mr. Xiaofeng Wang presented TD GP-150572 Narrowband OFDMA- Latency evaluation (revision of GP-150459), from Qualcomm Incorporated. This contribution was also allocated to A. I. 7.2.5.3.4.

This document provided latency evaluation for transmitting exception report to the network and calculations show an exception report with or without TCP header compression can be delivered to the network within 10 seconds. Furthermore, if entire exception report needs to be retransmitted than for all cases except one the exception report is delivered within 10 seconds. Even in the exception case the total duration is less the 11 seconds. But by utilising shorter MAC payload the exception report transmission period is less then 10s for 99% reliability.

It is proposed to add the latency evaluation data to the TR and the corresponding pCR is provided.

Comments / Questions: none.
Conclusion: the document was noted at the TSG GERAN1#66 meeting.
TD GP-150460 pCR to 45.820 – Narrowband OFDMA- Latency evaluation, from Qualcomm Incorporated, was revised in TD GP-150531, which was revised in TD GP-150573.
Mr. Xiaofeng Wang presented TD GP-150573 pCR to 45.820 - Narrowband OFDMA- Latency evaluation (revision of GP-150531), from Qualcomm Incorporated. This contribution was also allocated to A. I. 7.2.5.3.4.
It was revised in TD GP-150630. Ericsson felt premature to include the results in the TR.
TD GP-150630 pCR to 45.820 - Narrowband OFDMA- Latency evaluation (revision of GP-150573) was revised in TD GP-150650.
TD GP-150650 pCR to 45.820 - Narrowband OFDMA- Latency evaluation (revision of GP-150630) was agreed at the TSG GERAN1#66 meeting.
Mr. Xiaofeng Wang presented TD GP-150360 Narrowband OFDMA- Application ack latency evaluation, from Qualcomm Incorporated. This contribution was also allocated to A. I. 7.2.5.3.4.

This paper provided latency evaluation for delivery of application ack from base station to mobile station for exception reports.

The evaluation shows that such a packet can be delivered to the mobile station within 0.8 second with 90% reliability. For 99% reliability the delivery time is effectively doubled (that is within 1.6 second).

It is proposed that latency for delivery of application ack from base station to mobile station be added to TR.

Comments / Questions: Ericsson asked a clarification.
Conclusion: the document was noted at the TSG GERAN1#66 meeting.

TD GP-150461 Narrowband OFDMA - Energy consumption analysis, from Qualcomm Incorporated was updated in TD GP-150574.
Mr. Xiaofeng Wang presented TD GP-150574 Narrowband OFDMA - Energy consumption analysis (update of GP-150461), from Qualcomm Incorporated. This contribution was also allocated to A. I. 7.2.5.3.4.

This document shows power consumption evaluation following the methodology modified as per agreement in telco #11 to include retransmission for 10% of the reports. The analysis shows for combination of fast reporting period and high MCL battery life is below 10 years while for other cases battery life exceeds 10 years.

It is proposed the battery life analysis data be added to the TR and the corresponding pCR is provided.

Comments / Questions: none.
Conclusion: the document was noted at the TSG GERAN1#66 meeting.

TD GP-150462 pCR to 45.820 – Energy consumption analysis, from Qualcomm Incorporated was revised in TD GP-150575.
Mr. Xiaofeng Wang / Mungal Dhanda presented TD GP-150575 pCR to 45.820 – Energy consumption analysis (revision of GP-150462), from Qualcomm Incorporated. This contribution was also allocated to A. I. 7.2.5.3.4.
Comments / Questions: Ericsson asked to discuss further the pCR off-line.
Conclusion: the pCR was revised in TD GP-150647.
TD GP-150647 pCR to 45.820 – Energy consumption analysis (revision of GP-150575) was agreed at the TSG GERAN1#66 meeting.
Mr. Xiaofeng Wang presented TD GP-150465 pCR to 45.820 -Narrowband OFDMA -Miscellaneous Corrections, from Qualcomm Incorporated.

Comments / Questions: Ericsson asked a few corrections to the pCR; also one typo was noticed.
Conclusion: the PCR was revised in TD GP-150629.
TD GP-150629 pCR to 45.820 –Narrowband OFDMA –Miscellaneous Corrections (revision of GP-150465) was agreed at the TSG GERAN1#66 meeting.
TD GP-150467 pCR to 45.820 – Narrowband OFDMA-Corrections to PDCCH, PUSCH, and PDSCH, from Qualcomm Incorporated, was revised in TD GP-150540, which was revised in TD GP-150571.
Mr. Xiaofeng Wang presented TD GP-150571 pCR to 45.820 – Narrowband OFDMA-Corrections to PDCCH, PUSCH, and PDSCH (revision of GP-150540), from Qualcomm Incorporated. This contribution was also allocated to A. I. 7.2.5.3.4.

Comments / Questions: Ericsson asked to clarify the PDCCH design (finalised or ffs ?, number of tones is ffs). Samsung felt there was a conflict with the synchronization channel (not felt the case).
Conclusion: the PCR was revised in TD GP-150631.
TD GP-150631 pCR to 45.820 – Narrowband OFDMA-Corrections to PDCCH, PUSCH, and PDSCH (revision of GP-150571) was agreed at the TSG GERAN1#66 meeting.
C-UNB
Mr. Benoit Ponsard presented TD GP-150368 C-UNB architecture, from SIGFOX. This contribution was also allocated to A. I. 7.2.5.3.4.
This contribution explained how C-UNB RAT can be connected to the Gb architecture and how various PDP-context used to tunneling C-UNB streams can make C-UNB compatible with legacy GSM/GPRS architecture.

Note: the present contribution assumes a Gb architecture for the legacy cellular architecture on which C-UNB is deployed. C-UNB is expected to be compatible with S1 architecture also.
Comments / Questions: Qualcomm asked to clarify the implementation in the 3GPP architecure (modulation, scheduling, spectrum, etc.), i.e. there seems to be no relation with the 3GPP GERAN traditional radio system. The overall data traffic was felt to be still marginal.
Conclusion: the document was noted at the TSG GERAN1#66 meeting.

Mr. Benoit Ponsard presented TD GP-150369 pCR for C-UNB General Description, from SIGFOX. This contribution was also allocated to A. I. 7.2.5.3.4.
Comments / Questions: Ericsson felt the content could be improved. Ericsson felt that most targets of the feasibility study were still to be achieved (ffs). The Chairman pointed out that the feasibility of the proposal had still to be demonstrated on technical basis, and asked SIGFOX to provide technical justification, before the concept is included in the TR. SIGFOX claimed that their product was already deployed in several countries, therefore it worked, and next time they will provide input to satisfy the requested justification.
Conclusion: the pCR was revised in TD GP-150633.
TD GP-150633 pCR for C-UNB General Description (revision of GP-150369) was noted at the TSG GERAN1#66 meeting.
Mr. Benoit Ponsard presented TD GP-150359 C-UNB for Cellular IoT - Radio Resource Management (update of GPC150146), from SIGFOX. This contribution was also allocated to A. I. 7.2.5.3.4.
This contribution detailed some aspects of the radio resource management in C-UNB radio access technology (RAT). It shows how C-UNB RAT can support RRM procedures of the Gb architecture, without major impact on the core network.

Comments / Questions: Intel and Qualcomm asked to clarify the mechanism (e.g. multiple packets management, and how many CIoT devices could be served). SIGFOX felt there was no capacity issue, and and clarified the C-UNB device is attached to the best BTS. The paging concept was discussed.
Conclusion: the document was noted at the TSG GERAN1#66 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
Mr. Mårten Sundberg presented TD GP-150581 Reply LS to "LS on CRs for MSR specifications" (To: TSG RAN, TSG RAN WG4, Source: GERAN WG1), from TSG GERAN WG1. It was revised in TD GP-150641.
TD GP-150641 Reply LS to "LS on CRs for MSR specifications" (To: TSG RAN, TSG RAN WG4, Source: GERAN WG1) was approved.

Mr. Chris Pudney presented TD GP-150652 Reply to LS on C-IoT/MTC data transmission targets for security-related procedures (To: SA WG3, Cc: RAN WG1, RAN WG2). It was revised in TD GP-150658.
TD GP-150658 Reply to LS on C-IoT/MTC data transmission targets for security-related procedures (To: SA WG3, Cc: RAN WG1, RAN WG2) was forwarded to the closing TSG GERAN#66 Plenary meeting (under A.I. 12).
7.1.7
Work plan and future meetings

The 3GPP Work Plan, from MCC, is available at

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

Telco#18
Wednesday 22nd July 2015
Host: Nokia Networks (9 to 11 a.m. CEST)
Telco UL MU-MIMO

Telco #2


Not scheduled.
Downlink MIMO

Telco:



Not scheduled.
Telco uPoD
Telco #4:


Not scheduled.
Telco CIoT 
Telco #12 on CIoT


Tuesday 16th June 2015, Host: Vodafone, 9 a.m. to 12 a.m. CEST
Ad-hoc for Cellular IoT:

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

	Aug 2015 

	TITLE 
	TYPE 
	DATES 
	LOCATION 
	CTRY 
	

	


 HYPERLINK "http://webapp.etsi.org/MeetingCalendar/MeetingDetails.asp?mid=31306" 
3GPPGERAN1#67
 
	OR 
	10 - 13 Aug 2015 
	Yin Chuan
	CN 
	

	Nov 2015 

	TITLE 
	TYPE 
	DATES 
	LOCATION 
	CTRY 
	

	


 HYPERLINK "http://webapp.etsi.org/MeetingCalendar/MeetingDetails.asp?mid=31310" 
3GPPGERAN1#68
 
	OR 
	16 - 19 Nov 2015 
	Anaheim 
	US 
	


7.1.8
Any other business

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

The TSG GERAN WG1 Chairman thanked EF3 for hosting the GERAN1#66 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#66
3GPP TSG GERAN1#66
TDoc GP-150324
Vilnius, Lithuania
Agenda item 7.1.2 
25th – 28th May, 2015

Draft Agenda for TSG GERAN WG1 during TSG GERAN#66 in Vilnius, Lithuania
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 and actions related to previous meetings


7.1.2.1

Approval of the agenda

7.1.2.2

Approval of documents from the previous meeting


7.1.2.3

Challenges to working agreements (must have been previously requested)
7.1.3
Election of TSG GERAN Working Group 1 Chairman

7.1.4
Letters / Reports from other groups


7.1.4.1

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


7.1.4.2

From Partners and their bodies


7.1.4.3

Others

7.1.5
Technical work

7.1.5.1

Documents related to Rel-12 or earlier features





7.1.5.1.1
MSRD for VAMOS




7.1.5.1.2
New Training Sequence Codes for GERAN




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


7.1.5.2

Documents related to Rel-13 features





7.1.5.2.1
Small Technical Enhancements and Improvements for Release 13





7.1.5.2.2
Any other Rel-13 documents


7.1.5.3

Documents related to Study Items





7.1.5.3.1
Solutions for GSM/EDGE BTS Energy Saving




7.1.5.3.2
Downlink MIMO





7.1.5.3.3
UL MU-MIMO





7.1.5.3.4
Power Savings for MTC Devices





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





7.1.5.3.6
Any other studies


7.1.5.4

Any other technical work

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

7.1.9
Close of meeting
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TSG GERAN1 Meeting #66 Document List with status



25 - 28 May 2015
	TD number
	Title
	Source
	Agenda Item
	Status

	GP-150324
	Draft Agenda for TSG GERAN WG1 during TSG GERAN #66 in Vilnius, Lithuania
	GERAN WG1 Chairman
	7.1.2.1
	Approved

	GP-150355
	EC-GSM, Overlaid CDMA for extended coverage
	Ericsson LM
	7.1.5.3.5
	Noted

	GP-150356
	pCR to 45.820: EC-GSM, Additions to overlaid CDMA for extended coverage (revised in GP-150594)
	Ericsson LM
	7.1.5.3.5
	Revised

	GP-150357
	pCR to 45.820: Performance evaluation EC-GSM, Overlaid CDMA for extended coverage (revised in GP-150595)
	Ericsson LM
	7.1.5.3.5
	Revised

	GP-150358
	pCR to 45.820: Revision of random access delay evaluation methodology (revised in GP-150582)
	Ericsson LM
	7.1.5.3.5
	Revised

	GP-150359
	C-UNB for Cellular IoT - Radio Resource Management (update of GPC150146)
	SIGFOX
	7.1.5.3.5, 7.2.5.3.4
	Noted

	GP-150360
	Narrowband OFDMA- Application ack latency evaluation
	Qualcomm Incorporated
	7.1.5.3.5, 7.2.5.3.4
	Noted

	GP-150363
	TSG GERAN1 Adhoc#2on FS_IoT_LC - Chairman's Report
	GERAN WG1 Chairman
	7.1.5.3.5
	Approved

	GP-150364
	Discussions and Recommendations for EC-GSM
	Samsung R&D Institute UK
	7.1.5.3.5, 7.2.5.3.4
	Noted

	GP-150365
	pCR NB M2M - Battery Life Analysis (revised in GP-150621)
	Neul Limited, u-blox AG
	7.1.5.3.5, 7.2.5.3.4
	Revised

	GP-150366
	NB M2M – Complexity analysis
	u-blox AG, Neul Limited
	7.1.5.3.5, 7.2.5.3.4
	Noted

	GP-150367
	Pseudo CR 45.820: NB M2M – Introduction (revised in GP-150600)
	Neul Limited, u-blox AG
	7.1.5.3.5, 7.2.5.3.4
	Revised

	GP-150368
	C-UNB architecture
	SIGFOX
	7.1.5.3.5, 7.2.5.3.4
	Noted

	GP-150369
	pCR for C-UNB General Description (revised in GP-150633)
	SIGFOX
	7.1.5.3.5, 7.2.5.3.4
	Revised

	GP-150373
	NB M2M – Uplink Frequency Hopping Design
	Samsung Electronics Co., Ltd
	7.1.5.3.5
	Noted

	GP-150374
	pCR 45.820 NB M2M – Uplink Frequency Hopping Design (revised in TD GP-150627)
	Samsung Electronics Co., Ltd
	7.1.5.3.5
	Revised

	GP-150375
	NB-M2M – Discussions of Pulse Shaping
	Samsung Electronics Co., Ltd
	7.1.5.3.5
	Noted

	GP-150376
	Overview of Multi-band Operations
	Samsung Electronics Co., Ltd
	7.1.5.3.5
	Noted

	GP-150377
	pCR 45.820 – Overview of Multi-band Operations (revised in GP-150586)
	Samsung Electronics Co., Ltd
	7.1.5.3.5
	Revised

	GP-150378
	Discussions of Non-Orthogonal Multiple Access in CIoT
	Samsung Electronics Co., Ltd
	7.1.5.3.5
	Noted

	GP-150379
	pCR 45.820 – Study on Non-Orthogonal Multiple Access in CIoT
	Samsung Electronics Co., Ltd
	7.1.5.3.5
	Noted

	GP-150392
	Rapporteur corrections to evaluation methodology for DL APP ACK for UL MAR periodic reports
	Vodafone Group plc (Rapporteur)
	7.1.5.3.5, 7.2.5.3.4
	Noted

	GP-150393
	Draft WID proposal for clean-slate RAN TSG
	Vodafone Group plc
	6, 7.1.5.3.5, 7.2.5.3.4
	Noted

	GP-150395
	Work Plan for FS_uPoD (updated in GP-150649)
	SI Rapporteur
	7.1.5.3.4, 7.2.5.3.3
	Revised

	GP-150397
	Discussion on deployment scenario for CIoT
	China Mobile Com. Corporation
	7.1.5.3.5
	Noted

	GP-150399
	pCR - Rapporteur corrections to evaluation methodology for DL APP ACK for UL MAR periodic reports (revised in GP-150563)
	Vodafone Group plc (Rapporteur)
	7.1.5.3.5, 7.2.5.3.4
	Revised

	GP-150400
	Draft Presentation to RAN plenary#68 on Latest Status of the Clean Slate Track of Activities (updated in GP-150550)
	Vodafone Group plc
	6, 7.1.5.3.5, 7.2.5.3.4
	Revised

	GP-150401
	UL System Level Simulation Results of GERAN CIoT Solutions: EC-GSM
	Intel
	7.1.5.3.5
	Noted

	GP-150402
	DL System Level Simulation Results of GERAN CIoT Solutions: EC-GSM
	Intel
	7.1.5.3.5
	Noted

	GP-150403
	GERAN CIoT Link-to-System Mapping Methodology
	Intel
	7.1.5.3.5
	Noted

	GP-150406
	EC-GSM - Link-Level Performance of EC-SCH
	Intel
	7.1.5.3.5
	Noted

	GP-150407
	EC-GSM - Link-Level Performance of EC-PCH
	Intel
	7.1.5.3.5
	Noted

	GP-150408
	EC-GSM - Link-Level Performance of EC-AGCH
	Intel
	7.1.5.3.5
	Noted

	GP-150409
	EC-GSM - Link-Level Performance of EC-PACCH
	Intel
	7.1.5.3.5
	Noted

	GP-150412
	pCR to 45.820: Conclusion framework (revised in GP-150618)
	Ericsson LM
	7.1.5.3.5, 7.2.5.3.4
	Revised

	GP-150413
	pCR to 45.820: Re-use of existing infrastructure (revised in GP-150584)
	Ericsson LM
	7.1.5.3.5, 7.2.5.3.4
	Revised

	GP-150414
	pCR to 45.820: Core Network Objective 
	Ericsson LM
	7.1.5.3.5, 7.2.5.3.4
	Noted

	GP-150415
	pCR to 45.820: Latency Objective (revised in GP-150585)
	Ericsson LM
	7.1.5.3.5, 7.2.5.3.4
	Revised

	GP-150416
	pCR to 45.820: Impact from Core Network selection on evaluation methodologies
	Ericsson LM
	7.1.5.3.5, 7.2.5.3.4
	Noted

	GP-150417
	Common model for data traffic channel performance
	Ericsson LM, Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Neul Limited, Orange, TELECOM ITALIA S.p.A., Nokia Networks
	7.1.5.3.5
	Noted

	GP-150418
	pCR to 45.820: Common model for data traffic channel performance (revised in GP-150583)
	Ericsson LM
	7.1.5.3.5
	Revised

	GP-150419
	EC-GSM, Throughput, delay and resource analysis
	Ericsson LM
	7.1.5.3.5
	Noted

	GP-150420
	pCR to 45.820: EC-GSM, Performance evaluation - Coverage improvement target (revised in GP-150592)
	Ericsson LM
	7.1.5.3.5
	Revised

	GP-150421
	EC-GSM, Paging group determination
	Ericsson LM
	7.1.5.3.5, 7.2.5.3.4
	Noted

	GP-150422
	pCR to 45.820: EC-GSM, Paging group determination (revised in GP-150598)
	Ericsson LM
	7.1.5.3.5, 7.2.5.3.4
	Revised

	GP-150423
	uPoD, Paging group determination
	Ericsson LM
	7.1.5.3.4, 7.2.5.3.3
	Noted

	GP-150424
	pCR to 43.869: uPoD, Paging group determination (revised in GP-150561)
	Ericsson LM
	7.1.5.3.4, 7.2.5.3.3
	Revised

	GP-150425
	pCR to 43.869: uPoD Short and long sync up procedure (revised in GP-150562)
	Ericsson LM
	7.1.5.3.4, 7.2.5.3.3
	Revised

	GP-150426
	Time Coordinated Cells (updated in GP-150603)
	Ericsson LM
	7.1.5.3.4, 7.1.5.3.5, 7.2.5.3.3, 7.2.5.3.4
	Revised

	GP-150427
	pCR to 45.820: EC-GSM, Time Coordinated Cells (revised in GP-150604)
	Ericsson LM
	7.1.5.3.5, 7.2.5.3.4
	Revised

	GP-150428
	pCR to 43.869: uPoD, Time Coordinated Cells (revised in GP-150605)
	Ericsson LM
	7.1.5.3.4, 7.2.5.3.3
	Revised

	GP-150429
	EC-GSM, On the impact to legacy GSM/EDGE Base stations
	Ericsson LM
	7.1.5.3.5
	Noted

	GP-150430
	pCR to 45.820: EC GSM, Impact on GSM/EDGE BTS (revised to GP-150593)
	Ericsson LM
	7.1.5.3.5
	Revised

	GP-150431
	EC-GSM, DL signal level and coverage class estimation
	Ericsson LM
	7.1.5.3.5
	Noted

	GP-150432
	pCR to 45.820: EC-GSM, DL signal level and coverage class estimation (revised in GP-150596)
	Ericsson LM
	7.1.5.3.5
	Revised

	GP-150433
	EC-GSM, EC-RACH system capacity evaluation (update of GP-150189)
	Ericsson LM
	7.1.5.3.5
	Noted

	GP-150434
	pCR to 45.820: EC-GSM, EC-RACH system capacity evaluation (revised in GP-150597)
	Ericsson LM
	7.1.5.3.5
	Revised

	GP-150435
	EC-GSM, Link modelling methodology for EC-RACH capacity evaluations (update of GPC150193)
	Ericsson LM
	7.1.5.3.5
	Noted

	GP-150436
	EC-GSM, EC-PDTCH system capacity evaluation (update of GPC150280)
	Ericsson LM
	7.1.5.3.5
	Noted

	GP-150437
	Clean Slate Systems, On the impact to legacy GSM/EDGE Base stations
	Ericsson LM
	7.1.5.3.5
	Noted

	GP-150438
	On NB M2M cell search mechanism (update of GP-150143, updated in TD GP-150587)
	Ericsson LM
	7.1.5.3.5
	Revised

	GP-150439
	pCR to TR 45.820: Performance evaluation - NB M2M cell search procedure (revised in GP-150599)
	Ericsson LM
	7.1.5.3.5
	Revised

	GP-150440
	On the use of EESM in Clean Slate co-existence studies
	Ericsson LM
	7.1.5.3.5
	Noted

	GP-150441
	CR 43.318-0042 Correction of reference to TS 29.234 (Rel-12)
	Ericsson LM
	7.1.5.1.3, 8.1.2
	Agreed

	GP-150442
	CR 43.902-0001 Correction of reference to TS 29.234 (Rel-12)
	Ericsson LM
	7.1.5.1.3, 8.1.2
	Agreed

	GP-150447
	EC-GSM, Analytical Latency calculation of Downlink ACK
	Ericsson LM
	7.1.5.3.5, 7.2.5.3.4
	Noted

	GP-150448
	pCR - EC-GSM, Analytical Latency calculation of Downlink ACK
	Ericsson LM
	7.1.5.3.5, 7.2.5.3.4
	Noted

	GP-150449
	EC-GSM, Exception Report Latency performance evaluation
	Ericsson LM
	7.1.5.3.5, 7.2.5.3.4
	Noted

	GP-150450
	pCR - EC-GSM, Exception Report Latency performance evaluation (revised in GP-150601)
	Ericsson LM
	7.1.5.3.5, 7.2.5.3.4
	Revised

	GP-150451
	EC-GSM, Battery Life Time Performance evaluation
	Ericsson LM
	7.1.5.3.5, 7.2.5.3.4
	Noted

	GP-150452
	pCR - EC-GSM, Battery Life Time Performance evaluation (revised in GP-150602)
	Ericsson LM
	7.1.5.3.5, 7.2.5.3.4
	Revised

	GP-150459
	Narrowband OFDMA- Latency evaluation (revised in GP-150572)
	Qualcomm Incorporated
	7.1.5.3.5, 7.2.5.3.4
	Revised

	GP-150460
	pCR to 45.820 – Narrowband OFDMA- Latency evaluation (revised in GP-150531)
	Qualcomm Incorporated
	7.1.5.3.5, 7.2.5.3.4
	Revised

	GP-150461
	Narrowband OFDMA - Energy consumption analysis (updated in GP-150574)
	Qualcomm Incorporated
	7.1.5.3.5, 7.2.5.3.4
	Revised

	GP-150462
	pCR to 45.820 – Energy consumption analysis (revised in GP-150575)
	Qualcomm Incorporated
	7.1.5.3.5, 7.2.5.3.4
	Revised

	GP-150463
	Narrowband OFDMA-Coverage Performance
	Qualcomm Incorporated
	7.1.5.3.5
	Noted

	GP-150464
	pCR to 45.820 - Narrowband OFDMA-Coverage Performance (revised in GP-150646)
	Qualcomm Incorporated
	7.1.5.3.5
	Revised

	GP-150465
	pCR to 45.820 –Narrowband OFDMA –Miscellaneous Corrections (revised in GP-150629)
	Qualcomm Incorporated
	7.1.5.3.5
	Revised

	GP-150466
	Narrowband OFDMA-PDCCH Coverage classes and Mapping to MCS and TBS (updated in TD GP-150539)
	Qualcomm Incorporated
	7.1.5.3.5 7.2.5.3.4
	Revised

	GP-150467
	pCR to 45.820 – Narrowband OFDMA-Corrections to PDCCH, PUSCH, and PDSCH (revised in TD GP-150540)
	Qualcomm Incorporated
	7.1.5.3.5 7.2.5.3.4
	Revised

	GP-150468
	NB M2M - Evaluations of Network Synchronization (update of GPC150167, updated in TD GP-150588)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	7.1.5.3.5
	Revised

	GP-150469
	pCR 45.820 NB M2M - Network Synchronization Performance Evaluation (revised in TD GP-150589)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	7.1.5.3.5
	Revised

	GP-150470
	NB M2M - Coverage Performance of Random Access (update of GPC150171)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	7.1.5.3.5
	Noted

	GP-150471
	pCR 45.820 NB M2M - Coverage Performance of Random Access
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	7.1.5.3.5
	Agreed

	GP-150472
	NB M2M - Summary of Coverage Performance (update of GPC150157)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	7.1.5.3.5
	Noted

	GP-150473
	pCR 45.820 NB M2M - Summary of Coverage Performance (revised in GP-150632)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	7.1.5.3.5
	Revised

	GP-150474
	Evaluation Methodology for Software Update and Reconfiguration (update of GPC150155, updated in TD GP-150545)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	7.1.5.3.5
	Revised

	GP-150475
	NB M2M - Evaluations of Software Update and Reconfiguration (updated in TD GP-150546)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	7.1.5.3.5
	Revised

	GP-150476
	pCR 45.820 NB M2M - Evaluations of Software Update and Reconfiguration (revised in TD GP-150547)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	7.1.5.3.5
	Revised

	GP-150477
	NB M2M - System Level Simulation for Capacity and Latency Evaluation (update of GPC150261)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	7.1.5.3.5
	Noted

	GP-150478
	pCR 45.820 NB M2M - System Level Simulation for Capacity and Latency Evaluation (revised in GP-150622)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	7.1.5.3.5
	Revised

	GP-150479
	NB M2M - Downlink PAPR (update of GPC150262)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	7.1.5.3.5
	Noted

	GP-150480
	NB M2M - Impacts to MSR Base Stations
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	7.1.5.3.5
	Noted

	GP-150481
	On MS Power Reduction for Multi-slot Transmission in GPRS/EGPRS
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	7.1.5.3.5, 7.2.5.3.4
	Noted

	GP-150482
	On Coexistence Study for CIoT Candidate Solutions
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	7.1.5.3.5
	Noted

	GP-150483
	CIoT - Coexistence with GSM (update of GPC150177)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	7.1.5.3.5
	Noted

	GP-150484
	pCR 45.820 Coexistence with GSM (revised in GP-150590)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	7.1.5.3.5
	Revised

	GP-150485
	NB M2M - Simulation Results for Coexistence with GSM (coordinated) (update of GPC150179)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	7.1.5.3.5
	Noted

	GP-150486
	NB M2M - Simulation Results for Coexistence with GSM (uncoordinated) (update of GPC150181)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	7.1.5.3.5
	Noted

	GP-150487
	NB M2M - Simulation Results for Coexistence with GSM (data service)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	7.1.5.3.5
	Noted

	GP-150488
	pCR 45.820 NB M2M - Simulation Results for Coexistence with GSM (revised in GP-150624)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	7.1.5.3.5
	Revised

	GP-150489
	pCR 45.820 Coexistence with E-UTRA and UTRA (revised in GP-150591)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	7.1.5.3.5
	Revised

	GP-150490
	NB M2M - Simulation Results for Coexistence with E-UTRA (update of GPC150263)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	7.1.5.3.5
	Noted

	GP-150491
	pCR 45.820 NB M2M - Simulation Results for Coexistence with E-UTRA (revised in GP-150644)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	7.1.5.3.5
	Revised

	GP-150492
	NB M2M - Simulation Results for Coexistence with UTRA (revised in GP-150625)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	7.1.5.3.5
	Revised

	GP-150493
	pCR 45.820 NB M2M - Simulation Results for Coexistence with UTRA (revised in GP-150626)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	7.1.5.3.5
	Revised

	GP-150494
	Consideration on Synchronization for Paging in CIoT
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	7.1.5.3.5, 7.2.5.3.4
	Noted

	GP-150495
	pCR 45.820 Consideration on Synchronization for Paging in CIoT (revised in GP-150606)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	7.1.5.3.5, 7.2.5.3.4
	Revised

	GP-150498
	pCR 45.820 NB M2M - Exception Report Latency (revised in GP-150623)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	7.1.5.3.5, 7.2.5.3.4
	Revised

	GP-150508
	N-GSM: Coexistence with legacy GPRS users
	Nokia Networks
	7.1.5.3.5
	Noted

	GP-150509
	N-GSM: N-SCH design and performance
	Nokia Networks
	7.1.5.3.5
	Noted

	GP-150510
	N-GSM: N-RACH design and performance
	Nokia Networks
	7.1.5.3.5, 7.2.5.3.4
	Noted

	GP-150511
	N-GSM: N-BCCH design and performance
	Nokia Networks
	7.1.5.3.5, 7.2.5.3.4
	Noted

	GP-150512
	N-GSM: N-AGCH design and performance
	Nokia Networks
	7.1.5.3.5, 7.2.5.3.4
	Noted

	GP-150513
	N-GSM: N-PCH design and performance
	Nokia Networks
	7.1.5.3.5, 7.2.5.3.4
	Noted

	GP-150514
	N-GSM: N-PACCH design and performance (updated in GP-150532)
	Nokia Networks
	7.1.5.3.5, 7.2.5.3.4
	Revised

	GP-150515
	N-GSM: N-PDTCH design and performance
	Nokia Networks
	7.1.5.3.5
	Noted

	GP-150517
	N-GSM: pCR to TR 45.820 - Text proposal for N-GSM (revised in GP-150576)
	Nokia Networks
	7.1.5.3.5, 7.2.5.3.4
	Revised

	GP-150521
	Reply LS on paging for MTC
	TSG GERAN WG2
	7.1.4.1
	Noted

	GP-150524
	LS on CRs for MSR specifications
	TSG RAN WG4
	7.1.4.1
	Replied in GP-150641

	GP-150527
	Response to Reply LS on paging for MTC
	TSG SA WG2
	4.1, 7.1.4.1, 7.2.4.1
	Noted

	GP-150528
	LS on RAN assumptions from SA2 for FS_eDRX
	TSG SA WG2
	4.1, 7.1.4.1, 7.2.4.1
	Noted

	GP-150529
	LS on C-IoT/MTC data transmission targets for security-related procedures
	TSG SA WG3
	7.1.4.1, 7.2.4.1
	Replied in GP-150658

	GP-150531
	pCR to 45.820 - Narrowband OFDMA- Latency evaluation (revision of GP-150460, revised in GP-150573)
	Qualcomm Incorporated
	7.1.5.3.5, 7.2.5.3.4
	Revised

	GP-150532
	N-GSM: N-PACCH Design and Performance (update of GP-150514)
	Nokia Networks
	7.1.5.3.5, 7.2.5.3.4
	Noted

	GP-150534
	Proposed convergence of NB M2M and NB-OFDMA clean-slate solutions
	Qualcomm Incorporated, Huawei Technologies Co., Ltd., HiSilicon Technologies Co., Ltd, Neul Limited, u-blox AG
	5.1, 7.1.5.3.5, 7.2.5.3.4
	Noted

	GP-150535
	New Work Item on Extended Coverage GSM (EC-GSM) for support of Cellular Internet of Things (revised in TD GP-150543)
	Ericsson LM, Intel, Gemalto N.V., MediaTek Inc., TeliaSonera AB
	5.1, 7.1.5.3.5, 7.2.5.3.4
	Revised

	GP-150536
	Conclusion on EC-GSM candidate technique for SI “Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things”
	Ericsson LM
	5.1, 7.1.5.3.5, 7.2.5.3.4
	Noted

	GP-150537
	Work plan of SI “Solutions for GSM/EDGE BTS Energy Saving”
	SI Rapporteur
	7.1.5.3.1
	Agreed

	GP-150538
	MIMO for Downlink Workplan
	SI Rapporteur
	7.1.5.3.2
	Agreed

	GP-150539
	Narrowband OFDMA-PDCCH Coverage Classes and Mapping to Transmit Formats (update of GP-150466)
	Qualcomm Incorporated
	7.1.5.3.5 7.2.5.3.4
	Noted

	GP-150540
	pCR to 45.820 – Narrowband OFDMA-Corrections to PDCCH, PUSCH, and PDSCH (revision of GP-150467, revised in GP-150571)
	Qualcomm Incorporated
	7.1.5.3.5 7.2.5.3.4
	Noted

	GP-150543
	New Work Item on Extended Coverage GSM (EC-GSM) for support of Cellular Internet of Things
	Ericsson LM, Intel, Gemalto N.V., MediaTek Inc., TeliaSonera AB, Sierra Wireless, S.A.
	5.1, 11.1, 7.1.5.3.5, 7.2.5.3.4
	Plenary (A.I. 11.1)

	GP-150545
	Evaluation Methodology for Software Update and Reconfiguration (update of GP-150474)
	Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd
	7.1.5.3.5
	Agreed

	GP-150546
	NB M2M - Evaluations of Software Update and Reconfiguration (update of GP-150475)
	Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd
	7.1.5.3.5
	Noted

	GP-150547
	pCR 45.820 NB M2M - Evaluations of Software Update and Reconfiguration (update of GP-150476)
	Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd
	7.1.5.3.5
	Agreed

	GP-150550
	Draft Presentation to RAN plenary#68 on Latest Status of the Clean Slate Track of Activities (update of GP-150400)
	Vodafone Group plc
	6, 11.1, 7.1.5.3.5, 7.2.5.3.4
	Plenary (A.I. 11.1)

	GP-150561
	pCR TR 43.869 - Paging Group Determination (revision of TD GP-150424)
	Ericsson LM
	7.1.5.3.4, 7.2.5.3.3
	Agreed

	GP-150562
	pCR 45.869 - Introduction of Short Sync and Long Sync Procedures (revision of TD GP-150425, revised in GP-150615)
	Ericsson LM
	7.1.5.3.4, 7.2.5.3.3
	Revised

	GP-150563
	pCR - Rapporteur corrections to evaluation methodology for DL APP ACK for UL MAR periodic reports (revision of GP-150399)
	Vodafone Group plc (Rapporteur)
	7.1.5.3.5, 7.2.5.3.4
	Agreed

	GP-150571
	pCR to 45.820 – Narrowband OFDMA-Corrections to PDCCH, PUSCH, and PDSCH (revision of GP-150540, revised in GP-150631)
	Qualcomm Incorporated
	7.1.5.3.5 7.2.5.3.4
	Revised

	GP-150572
	Narrowband OFDMA- Latency evaluation (revision of GP-150459)
	Qualcomm Incorporated
	7.1.5.3.5, 7.2.5.3.4
	Noted

	GP-150573
	pCR to 45.820 - Narrowband OFDMA- Latency evaluation (revision of GP-150531, revised in GP-150630)
	Qualcomm Incorporated
	7.1.5.3.5, 7.2.5.3.4
	Revised

	GP-150574
	Narrowband OFDMA - Energy consumption analysis (update of GP-150461)
	Qualcomm Incorporated
	7.1.5.3.5, 7.2.5.3.4
	Noted

	GP-150575
	pCR to 45.820 – Energy consumption analysis (revision of GP-150462, revised in GP-150647)
	Qualcomm Incorporated
	7.1.5.3.5, 7.2.5.3.4
	Revised

	GP-150576
	N-GSM: pCR to TR 45.820 - Text proposal for N-GSM (revision of GP-150517, revised in GP-150628)
	Nokia Networks
	7.1.5.3.5, 7.2.5.3.4
	Revised

	GP-150581
	Reply LS to "LS on CRs for MSR specifications" (To: TSG RAN, TSG RAN WG4, Source: GERAN WG1) (revised in TD GP-150641)
	TSG GERAN WG1
	7.1.6
	Revised

	GP-150582
	pCR to 45.820: Revision of random access delay evaluation methodology (revision of GP-150358)
	Ericsson LM
	7.1.5.3.5
	Noted

	GP-150583
	pCR to 45.820: Common model for data traffic channel performance (revision of GP-150418)
	Ericsson LM
	7.1.5.3.5
	Agreed

	GP-150584
	pCR to 45.820: Re-use of existing infrastructure (revision of in GP-150413, revised in GP-150612)
	Ericsson LM
	7.1.5.3.5, 7.2.5.3.4
	Revised

	GP-150585
	pCR to 45.820: Latency Objective (revision of GP-150415)
	Ericsson LM
	7.1.5.3.5, 7.2.5.3.4
	Agreed

	GP-150586
	pCR 45.820 – Overview of Multi-band Operations (revision of GP-150377)
	Samsung Electronics Co., Ltd
	7.1.5.3.5
	Agreed

	GP-150587
	On NB M2M cell search mechanism (update of GP-150438)
	Ericsson LM
	7.1.5.3.5
	Noted

	GP-150588
	NB M2M - Evaluations of Network Synchronization (update of GP-150468)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	7.1.5.3.5
	Noted

	GP-150589
	pCR 45.820 NB M2M - Network Synchronization Performance Evaluation (revision of GP-150469)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd, Ericsson LM
	7.1.5.3.5
	Agreed

	GP-150590
	pCR 45.820 Coexistence with GSM (revision of GP-150484, revised in GP-150639)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	7.1.5.3.5
	Revised

	GP-150591
	pCR 45.820 Coexistence with E-UTRA and UTRA (revision of GP-150489)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	7.1.5.3.5
	Agreed

	GP-150592
	pCR to 45.820: EC-GSM, Performance evaluation - Coverage improvement target (revision of GP-150420, revised in GP-150634)
	Ericsson LM
	7.1.5.3.5
	Revised

	GP-150593
	pCR to 45.820: EC GSM, Impact on GSM/EDGE BTS (revision of GP-150430, revised in GP-150635)
	Ericsson LM
	7.1.5.3.5
	Revised

	GP-150594
	pCR to 45.820: EC-GSM, Additions to overlaid CDMA for extended coverage (revision of GP-150356, revised in GP-150636)
	Ericsson LM
	7.1.5.3.5
	Revised

	GP-150595
	pCR to 45.820: Performance evaluation EC-GSM, Overlaid CDMA for extended coverage (revision of GP-150357, revised in GP-150637)
	Ericsson LM
	7.1.5.3.5
	Revised

	GP-150596
	pCR to 45.820: EC-GSM, DL signal level and coverage class estimation (revision of GP-150432, revised in GP-150638)
	Ericsson LM
	7.1.5.3.5
	Revised

	GP-150597
	pCR to 45.820: EC-GSM, EC-RACH system capacity evaluation (revision of GP-150434)
	Ericsson LM
	7.1.5.3.5
	Noted

	GP-150598
	pCR to 45.820: EC-GSM, Paging group determination (revision of GP-150422)
	Ericsson LM
	7.1.5.3.5, 7.2.5.3.4
	Agreed

	GP-150599
	pCR to TR 45.820: Performance evaluation - NB M2M cell search procedure (revision of GP-150439)
	Ericsson LM
	7.1.5.3.5
	Agreed

	GP-150600
	pCR 45.820: NB M2M – Introduction (revision of GP-150367)
	Neul Limited, u-blox AG
	7.1.5.3.5, 7.2.5.3.4
	Agreed

	GP-150601
	pCR - EC-GSM, Exception Report Latency performance evaluation (revision of GP-150450, revised in GP-150609)
	Ericsson LM
	7.1.5.3.5, 7.2.5.3.4
	Revised

	GP-150602
	pCR - EC-GSM, Battery Life Time Performance evaluation (revision of GP-150452, revised in GP-150610)
	Ericsson LM
	7.1.5.3.5, 7.2.5.3.4
	Revised

	GP-150603
	Time Coordinated Cells (update of GP-150426)
	Ericsson LM
	7.1.5.3.4, 7.1.5.3.5, 7.2.5.3.3, 7.2.5.3.4
	Noted

	GP-150604
	pCR to 45.820: EC-GSM, Time Coordinated Cells (revision of GP-150427)
	Ericsson LM
	7.1.5.3.5, 7.2.5.3.4
	Agreed

	GP-150605
	pCR to 43.869: uPoD, Time Coordinated Cells (revision of GP-150428, revised in GP-150651)
	Ericsson LM
	7.1.5.3.4, 7.2.5.3.3
	Revised

	GP-150606
	pCR 45.820 Consideration on Synchronization for Paging in CIoT (revision of GP-150495)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	7.1.5.3.5, 7.2.5.3.4
	Agreed

	GP-150609
	pCR - EC-GSM, Exception Report Latency performance evaluation (revision of GP-150601)
	Ericsson LM
	7.1.5.3.5, 7.2.5.3.4
	Agreed

	GP-150610
	pCR 45.820 - EC-GSM, Battery Lifetime Estimation (revision of GP-150602)
	Ericsson LM
	7.1.5.3.5, 7.2.5.3.4
	Agreed

	GP-150612
	pCR to 45.820: Re-use of existing infrastructure (revision of in GP-150584)
	Ericsson LM
	7.1.5.3.5, 7.2.5.3.4
	Agreed

	GP-150615
	pCR 45.869 - Introduction of Short Sync and Long Sync Procedures (revision of GP-150562)
	Ericsson LM
	7.1.5.3.4, 7.2.5.3.3
	Agreed

	GP-150617
	N-GSM: pCR to TR 45.820 - Text proposal for N-GSM (revision of GP-150628)
	Nokia Networks
	7.1.5.3.5, 7.2.5.3.4
	Agreed

	GP-150618
	pCR to 45.820: Conclusion framework (revision of GP-150412)
	Ericsson LM
	9.2, 7.1.5.3.5, 7.2.5.3.4
	Plenary (A.I. 9.2)

	GP-150621
	pCR NB M2M - Battery Life Analysis (revision of GP-150621)
	Neul Limited, u-blox AG
	7.1.5.3.5, 7.2.5.3.4
	Agreed

	GP-150622
	pCR 45.820 NB M2M - System Level Simulation for Capacity and Latency Evaluation (revision of GP-150478)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	7.1.5.3.5
	Agreed

	GP-150623
	pCR 45.820 NB M2M - Exception Report Latency (revision of GP-150498)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	7.1.5.3.5, 7.2.5.3.4
	Agreed

	GP-150624
	pCR 45.820 NB M2M - Simulation Results for Coexistence with GSM (revision of GP-150488, revised in GP-150640)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	7.1.5.3.5
	Revised

	GP-150625
	NB M2M - Simulation Results for Coexistence with UTRA (revision of GP-150492)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	7.1.5.3.5
	Noted

	GP-150626
	pCR 45.820 NB M2M - Simulation Results for Coexistence with UTRA (revision of GP-150493, revised in GP-150645)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	7.1.5.3.5
	Revised

	GP-150627
	pCR 45.820 NB M2M – Uplink Frequency Hopping Design (revision of TD GP-150374)
	Samsung Electronics Co., Ltd
	7.1.5.3.5
	Agreed

	GP-150628
	N-GSM: pCR to TR 45.820 - Text proposal for N-GSM (revision of GP-150576, revised in GP-150617)
	Nokia Networks
	7.1.5.3.5, 7.2.5.3.4
	Revised

	GP-150629
	pCR to 45.820 –Narrowband OFDMA –Miscellaneous Corrections (revision of GP-150465)
	Qualcomm Incorporated
	7.1.5.3.5
	Agreed

	GP-150630
	pCR to 45.820 - Narrowband OFDMA- Latency evaluation (revision of GP-150573, revised in GP-150650)
	Qualcomm Incorporated
	7.1.5.3.5, 7.2.5.3.4
	Revised

	GP-150631
	pCR to 45.820 – Narrowband OFDMA-Corrections to PDCCH, PUSCH, and PDSCH (revision of GP-150571)
	Qualcomm Incorporated
	7.1.5.3.5 7.2.5.3.4
	Agreed

	GP-150632
	pCR 45.820 NB M2M - Summary of Coverage Performance (revision of GP-150473)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	7.1.5.3.5
	Agreed

	GP-150633
	pCR for C-UNB General Description (revision of GP-150369)
	SIGFOX
	7.1.5.3.5, 7.2.5.3.4
	Noted

	GP-150634
	pCR to 45.820: EC-GSM, Performance evaluation - Coverage improvement target (revision of GP-150592, revised in GP-150642)
	Ericsson LM
	7.1.5.3.5
	Revised

	GP-150635
	pCR to 45.820: EC GSM, Impact on GSM/EDGE BTS (revision of GP-150593)
	Ericsson LM
	7.1.5.3.5
	Agreed

	GP-150636
	pCR to 45.820: EC-GSM, Additions to overlaid CDMA for extended coverage (revision of GP-150594, revised in GP-150643)
	Ericsson LM
	7.1.5.3.5
	Revised

	GP-150637
	pCR to 45.820: Performance evaluation EC-GSM, Overlaid CDMA for extended coverage (revision of GP-150595)
	Ericsson LM
	9.1, 7.1.5.3.5
	Plenary (A.I. 9.1)

	GP-150638
	pCR to 45.820: EC-GSM, DL signal level and coverage class estimation (revision of GP-150596)
	Ericsson LM
	7.1.5.3.5
	Agreed

	GP-150639
	pCR 45.820 Coexistence with GSM (revision of GP-150590)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	7.1.5.3.5
	Agreed

	GP-150640
	pCR 45.820 NB M2M - Simulation Results for Coexistence with GSM (revision of GP-150624)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	7.1.5.3.5
	Agreed

	GP-150641
	Reply LS to "LS on CRs for MSR specifications" (To: TSG RAN, TSG RAN WG4, Source: GERAN WG1)
	TSG GERAN WG1
	7.1.6
	Approved

	GP-150642
	pCR to 45.820: EC-GSM, Performance evaluation - Coverage improvement target (revision of GP-150634)
	Ericsson LM
	7.1.5.3.5
	Agreed

	GP-150643
	pCR to 45.820: EC-GSM, Additions to overlaid CDMA for extended coverage (revision of GP-150636)
	Ericsson LM
	9.1, 7.1.5.3.5
	Plenary (A.I. 9.1)

	GP-150644
	pCR 45.820 NB M2M - Simulation Results for Coexistence with E-UTRA (revision of GP-150491, revised in GP-150648)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	7.1.5.3.5
	Revised

	GP-150645
	pCR 45.820 NB M2M - Simulation Results for Coexistence with UTRA (revision of GP-150626)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	9.1, 7.1.5.3.5
	Plenary (A.I. 9.1)

	GP-150646
	pCR to 45.820 - Narrowband OFDMA-Coverage Performance (revision of GP-150464)
	Qualcomm Incorporated
	7.1.5.3.5
	Agreed

	GP-150647
	pCR to 45.820 – Energy consumption analysis (revision of GP-150575)
	Qualcomm Incorporated
	7.1.5.3.5, 7.2.5.3.4
	Agreed

	GP-150648
	pCR 45.820 NB M2M - Simulation Results for Coexistence with E-UTRA (revision of GP-150644)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co. Ltd
	9.1, 7.1.5.3.5
	Plenary (A.I. 9.1)

	GP-150649
	Work Plan for FS_uPoD (update of GP-150395)
	SI Rapporteur
	7.1.5.3.4, 7.2.5.3.3
	Agreed

	GP-150650
	pCR to 45.820 - Narrowband OFDMA- Latency evaluation (revision of GP-150630)
	Qualcomm Incorporated
	7.1.5.3.5, 7.2.5.3.4
	Agreed

	GP-150651
	pCR to 43.869: uPoD, Time Coordinated Cells (revision of GP-150605)
	Ericsson LM
	7.1.5.3.4, 7.2.5.3.3
	Agreed

	GP-150652
	Reply to LS on C-IoT/MTC data transmission targets for security-related procedures (To: SA WG3, Cc: RAN WG1, RAN WG2) (revised in TD GP-150658)
	TSG GERAN
	7.1.6, 7.2.6
	Revised

	GP-150658
	Reply to LS on C-IoT/MTC data transmission targets for security-related procedures (To: SA WG3, Cc: RAN WG1, RAN WG2)
	TSG GERAN
	12
	Plenary

	GP-150659
	Outcome of TSG GERAN WG1 meeting #66 in Vilnius, Lithuania, 25th - 28th May 2015 (slides)
	TSG GERAN1 Chairman 
	8.1.1
	Plenary

	GP-150660
	Draft Report of TSG GERAN WG1 during TSG GERAN #66, version 0.0.1
	TSG GERAN1 Secretary
	8.1.1
	Plenary
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The output documents from the meeting GERAN WG1#66 are summarized in the following.

TR/ TS agreed at GERAN1#66
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TD GP-150441 CR 43.318-0042 Correction of reference to TS 29.234 (Rel-12)
TD GP-150442 CR 43.902-0001 Correction of reference to TS 29.234 (Rel-12)
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TD GP-150643 pCR to 45.820: EC-GSM, Additions to overlaid CDMA for extended coverage (revision of GP-150636) was forwarded to the closing GERAN#66 Plenary meeting.
TD GP-150645 pCR 45.820 NB M2M - Simulation Results for Coexistence with UTRA (revision of GP-150626) was forwarded to the closing GERAN#66 Plenary meeting.
TD GP-150648 pCR 45.820 NB M2M - Simulation Results for Coexistence with E-UTRA (revision of GP-150644) was forwarded to the closing GERAN#66 Plenary meeting.
Documents sent directly to Plenary (A. I. 9.2)
TD GP-150618 pCR to 45.820: Conclusion framework (revision of GP-150412) was forwarded to the closing GERAN#66 Plenary meeting (under A.I. 9.2).
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Approved during GERAN1#66 (for A. I. 8.1.2):

TD GP-150641 Reply LS to "LS on CRs for MSR specifications" (To: TSG RAN, TSG RAN WG4, Source: GERAN WG1)

LSs to be seen directly at the TSG GERAN#66 closing Plenary (under A. I. 12) :
TD GP-150658 Reply to LS on C-IoT/MTC data transmission targets for security-related procedures (To: SA WG3, Cc: RAN WG1, RAN WG2) was forwarded to the closing TSG GERAN#66 Plenary meeting.
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