111

Technical Specification Group GERAN WG1





TD GP-150062
Shanghai, P.R. of China, 10 - 12 March 2015
Agenda Item: 7.1.3.1
Ad-hoc GERAN1 meeting CIoT, Sophia Antipolis, France




TD GPC150132
2 - 5 February 2015

Source:
Secretary TSG GERAN WG1, Paolo Usai

Title:
Draft Report of Ad-hoc GERAN1 meeting CIoT, version 0.0.1
Document for:
Comment
Table of contents
21.1
Opening of the meeting

1.2
Approval of the agenda
3
1.3
Letters / Reports from other groups
3
1.4
Technical work

3
1.4.1
Simulation assumptions
3
1.4.2
Evaluation methodology
8
1.4.3
Candidate specific input
9
1.4.3.1
GSM Evolution
9
1.4.3.2
Narrowband Hybrid Modulation
16
1.4.3.3
Narrowband M2M
17
1.4.3.4
Narrowband OFDMA
25
1.4.3.5
New candidate proposals
26
1.4.4
Other technical input

27
1.5
Updates to the technical report
27
1.6
Work plan

27
1.7
Letters to other groups
27
1.8
Any other business

28
1.9
Close of meeting

28
ANNEX A:
Agenda

29
ANNEX B:
List of documents
31
ANNEX C:
List of participants
40


1.1
Opening of the meeting

The meeting was opened by Mr. Assen Golaup from Vodafone, on behalf of the TSG GERAN1 Chairman, Mr. Olof Liberg (Ericsson); he welcomed all delegates to Sophia Antipolis, France.

Mr. Paolo Usai, on behalf of ETSI, kindly welcomed the delegates and informed about the meeting facilities.
Then IPRs obligations for 3GPP members were recalled to all Delegates.

Mr. Assen Golaup from Vodafone, on behalf of the TSG GERAN WG1 Chairman made the following call for IPRs:

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

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

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

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

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


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

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

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

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

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

Note (decision taken at SA#42).
"Noted": A document is "noted" to indicate that its content was made available to the meeting, but that the document itself was not agreed or endorsed by the meeting. Any agreements or actions resulting from discussion of the document are explicitly indicated in the meeting report.
The meeting was hosted by ETSI, the TSG GERAN1 ad-hoc Secretary was Paolo Usai (ETSI MCC).
1.2
Approval of the agenda
Mr. Assen Golaup from Vodafone, on behalf of the TSG GERAN1 Chairman, Mr. Olof Liberg, presented the Agenda, provided in TD GPC150001 Draft Agenda for TSG GERAN WG1 during TSG GERAN Adhoc#1 on FS_IoT_LC in Sophia-Antipolis, France.
The Agenda was approved.
1.3
Letters / Reports from other groups
None.

1.4
Technical work

1.4.1
Simulation assumptions
TD GPC150010 Deployment scenarios for Cellular IoT was updated in TD GPC150093.
Mr. Davide Sorbara presented TD GPC150093 Deployment scenarios for Cellular IoT (update of GPC150010), from Vodafone GROUP Plc, Telecom Italia S.p.A., ORANGE.

An E-mail sent to the Sources of TD GPC150093 was requesting to add TELEFONICA S.A. as co-sourcing Company.
In this contribution, the co-sourcing companies summarise the deployment scenarios they believe that should be supported by an initial release of Cellular IoT technology (they should not be considered as alternatives to each other, but may coexist at the same time and place)., i.e.:

Deployment requirement 1: Cellular IoT devices are typically expected to be deployed indoor, with some devices in basements or underground or embedded in objects, where they may be subjected to deep penetration losses (up to 20 dB more than legacy GPRS).

Deployment requirement 2: When the Maximum Coupling Loss is not exceeded, it is required that Cellular IoT can support a cell radius of 35 km (support of higher values of cell radius > 35 km according to the Maximum Coupling Loss is desirable but not a requirement).

Deployment requirement 3.1: Cellular IoT is expected to be designed and optimised for stationary devices and should handle the low mobility scenario (speeds up to 30 km/h) well.

Deployment requirement 3.2: Performance at speeds of higher than 30 km/h and up to 130 km/h needs to be evaluated by using link level simulations and analysis of the cell reselection performance at speeds higher than 30 km/h. No system level simulation or coverage beyond legacy GPRS is required. It is FFS how the link level simulation will be defined.

Deployment requirement 4.1: It is expected that the Cellular IoT technology is deployable on existing sites (e.g. re-using available MSR BS, antennas, RRH, cables etc.) with Cellular IoT technology preferably introduced as a software load on the existing radio access nodes.

Deployment requirement 4.2: It is expected that the Cellular IoT technology is deployable on existing core networks (e.g. re-using CN nodes and interfaces according to the selected CIoT architecture).

Deployment requirement 5: It is expected that an initial release of a 'clean slate' Cellular IoT technology is deployable in small amounts of licensed spectrum which may be available by (re)using GSM carriers, small unused parts of licensed spectrum for UMTS and small parts of licensed spectrum for LTE. RAN 4 should to be consulted on the deployment options in UMTS/ LTE spectrum.
Deployment requirement 6: Deployment of Cellular IoT based on a GERAN evolution approach is expected to share spectrum with an existing GSM network. It is expected that Cellular IoT based on a 'clean slate' solution will not have to share any 200 kHz channel with GSM.

3GPP TSG GERAN WG1 and WG2 are respectfully requested to take into account those deployment scenarios for the design of Cellular IoT technology. A draft text proposal is provided to capture the deployment scenarios mentioned above.

Comments/Questions: before starting the discussion, the Rapporteur summarized on-line TD GPC150013 + further changes that are actually included in TD GPC150095.
Ericsson asked to revise Deployment requirement 2, i.e. that support of higher values of cell radius > 35 km according to the Maximum Coupling Loss is desirable but a "secondary objective"; after discussion Deployment requirement 2 was changed into:

Deployment requirement 2.1: when the Maximum Coupling Loss is not exceeded, it is required that Cellular IoT can support a cell radius of 35 km. Agreed.
Deployment requirement 2.2: operations at values of cell radius> 35 km according to the Maximum Coupling Loss is desirable but a secondary objective. Agreed.
About Deployment requirement 3.1: Cellular IoT is expected to be designed and optimised for stationary devices and should handle the low mobility scenario (speeds up to 30 km/h) well, Ericsson asked whether the Extended coverage (up to +20 dB) at speed of 30 km/h was requested to be met, and content on the matter contained in TD GPC150084 was presented, c/o Mr John Haine (nearly 80% of interactions are associated with an average device speed of 10 km/h or less; there is clearly a "long tail" of interactions with higher speeds, but nearly 90% are below 30 km/h). Broadcom asked why higher speed than 130 km/h are not taken into account (since being possible in some countries), and possible use cases of mobility scenarios were mentioned and discussed (with a number of comments from various Companies, on whether system level simulations would be needed to be performed, besides link level simulations).Then the text of Deployment requirement 3.1 was changed into:
Deployment requirement 3.1a: Cellular IoT is expected to be designed and optimised for stationary devices. Agreed.
Deployment requirement 3.1b: Cellular IoT should handle the low mobility scenario (speeds up to 30 km/h) well. The extended coverage objective (GPRS + 20dB) should still be targeted at up to 30 km/h but other objectives like battery life may be subject to degradation. Performance needs only to be evaluated by using link level simulations and battery life analysis. Open.
Deployment requirement 3.2: Open.
Deployment requirement 4.1: Agreed.

Deployment requirement 4.2: for WG2.
Deployment requirement 5: Agreed.

Deployment requirement 6: Agreed.
Conclusion: the document was revised in TD GPC150127.
Mr. Assen Golaup presented TD GPC150100 Deployment scenarios for Cellular IoT, from Vodafone GROUP Plc, Telecom Italia S.p.A., TELEFONICA S.A. It was WITHDRAWN.
Mr. Assen Golaup presented TD GPC150127 Deployment scenarios for Cellular IoT (update of GPC150093), from Vodafone GROUP Plc, Telecom Italia S.p.A., TELEFONICA S.A.
Comments/Questions: the Footnote1 in Table 1: "GPRS coverage requirements apply" was asked to be clarified. 

Deployment requirement 3.1b and Deployment requirement 4.1(revised) were agreed.
Conclusion: the document was noted.

TD GPC150011 Telco#7 meeting report, from Rapporteur, was revised in TD GPC150094.
Mr. Assen Golaup presented TD GPC150094 Telco#7 meeting report, from Rapporteur
Comments/Questions: the following WA (note that WA3 and 4 were modified) were agreed:
T7WA1: Two inter-site correlation coefficients will be used for simulations: 0.5 and 0.75 Agreed.
T7WA2: Network synchronization is defined as the equivalent of acquisition of FCCH+SCH for GSM Agreed.
T7WA3: No extra MCL margin is required for network synchronization Agreed.
T7WA4: The timing of the broadcast carrier shall be assumed to be unknown, and uniformly distributed for initial cell search Agreed.
Conclusion: the document TD GPC150094 was noted.

TD GPC150013 Telco#9 meeting report, from Rapporteur, was revised in TD GPC150095.
Mr. Assen Golaup presented TD GPC150095 Telco#9 meeting report, from Rapporteur.
Comments/Questions: none.
Conclusion: the document was noted.

TD GPC150019 On BLER Target for MCL Calculation, from Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd. was updated in TD GPC150099.
Mr. Chao Luo presented TD GPC150099 On BLER Target for MCL Calculation, from Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.
In this document, a number of observations are made on BLER target for MCL calculation, as follows,

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

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

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

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

Comments/Questions: WA6 from TD GPC150053, sourced by Ericsson LM, was presented: The MCL for the data traffic channels is not defined by a common BLER target but shall be evaluated to fulfil the target data rate throughput of 160 bps at the (equivalent of) the Service Access Point (SAP) to the equivalent Sub Network Dependent Convergence Protocol (SNDCP) layer.
About Ericsson proposal, Neul felt it would be difficult to understand how the output from the evaluation made by Companies was achieved (based just on the link level, unless the system design is also described in more detail). Ericsson LM pointed out that it was usual to consider link level performance, if adequate resource management is provided. Ericsson LM commented on the BLER target for MCL calculation from Huawei's document (incremental redundancy, number of re-transmissions and coding schemes were discussed). Nokia Networks also felt that evaluating at link level only was not sufficient (delay requirements were felt affected, and should be verified). Telecom Italia S.p.A. asked as well not to limit the evaluations at link level only (which could not ensure that the required extended coverage performance of+ 20 dB is achieved, unless the BLER is taken into consideration as part of the design). In summary, the only consensus was achieved regarding the "Control channel", i.e.
Control channel: a new WA of "BLER target is 10% for all control channels" was agreed.
Data channel: ffs.

Conclusion: the document was noted.

Mr. Mårten Sundberg presented TD GPC150053 Simulation assumptions and working assumptions for FS_IoT_LC, from Ericsson LM.
The document has presented a number of proposed working assumptions for the work. It is encouraged that GERAN agrees to the proposed working assumptions.

WA1: Network synchronization is evaluated in two scenarios:

-
Scenario 1 (initial cell search): One valid broadcast carrier in the E-GSM band (125 GSM frequencies). Cell search performed amongst all frequencies.

-
Scenario 2 (cell re-confirmation): One BCCH carrier.

NOTE: In case a candidate technique is using a 1 re-use for the broadcast channel, the scenarios might have to be expanded to also cover inter-cell broadcast interference scenario.

WA2: The network synchronization shall be evaluated at a coupling loss of 144 dB, 154 dB, and the MCL for the candidate proposal.

WA3: The result of the network synchronization shall be:

-
CDF of synchronization time, together with the median and a reading of the 95th percentile. The percentage of synchronization attempts failed, not included in the CDF, shall be declared.

-
Frequency (Hz) and time accuracy (#symbols) after fine synchronization in CDF representation together with the median and a reading of the 95th percentile

WA4: The detection rate (%) and false detection rate (%) of the access channel shall be provided at the MCL of the candidate technique.

WA5: The MCL methodology agreed in the TR in table 4.3-1 does not apply for logical channels relating to network synchronization and random access.

WA6: The MCL for the data traffic channels is not defined by a common BLER target but shall be evaluated to fulfil the target data rate throughput of 160 bps at the (equivalent of) the Service Access Point (SAP) to the equivalent Sub Network Dependent Convergence Protocol (SNDCP) layer.

WA7: A BPL correlation distance of 5 meters is assumed.

WA8: The random access delay is defined as the time from when the device application triggers a first access request until the contention has been resolved from the perspective of that device.

WA9: The random access delay from system level simulations shall be presented as a CDF, together with the median and a reading of the 95th percentile, over access delays for the two building penetration loss deployment scenarios and traffic model(s) agreed. The percentage of random access attempts that fail in each scenario, not included in the CDF, shall be declared.

WA10: The device complexity aspects in the scope of 3GPP GERAN is 50% of the overall module complexity of the commercial GPRS reference point.
Also, a number of possible working assumptions have been provided to serve as a placeholder for starting discussions, requesting input primarily from operators.

Possible WA: Cellular IoT shall support a device speed of up to X km/h, meaning the device shall be reachable and able to access the network.

Possible WA: Extended coverage requirements do not apply in case of mobility,

or,

Possible WA: Extended coverage up to X dB should be supported at a device speed of Y km/h.
Furthermore a number of topics where input/views from other companies are encouraged have been presented:

-
If a maximum time for synchronization should be agreed.

-
How detection rate and false detection rate for the initial access should be commonly defined for all candidate technologies, and what minimum levels should be required.
Comments/Questions: the WAs were considered one at a time.
WA1, WA2 and WA3: left for further discussions off-line;

WA4: The detection rate (%) and false detection rate (%) of the access channel shall be provided at the MCL of the candidate technique. Huawei asked to clarify the definitions of detection rate (%) and false detection rate (%) (felt dependent upon the system design by Ericsson LM, Neul asked the definitions are provided for each solution). WA4: left for further discussions off-line;
WA5: The MCL methodology agreed in the TR in table 4.3-1 does not apply for logical channels relating to network synchronization and random access. Huawei felt the MCL methodology was instead OK.WA5: left for further discussions off-line;
WA6: left for further discussions off-line;
WA7: withdrawn;
WA8: The random access delay is defined as the time from when the device application triggers a first access request until the contention has been resolved from the perspective of that device. Neul felt it not needed, Ericsson felt the analysis would be needed to be performed in any case. A breakdown of the overall latency into main components was suggested. Telecom Italia S.p.A. asked to keep WA8 (and WA9 as well), and justified the request, as there could be the case of good performance in terms of overall latency, but bad performance in terms of (excessive) number of failed access. WA8: Agreed ('as is')
WA9 (modified): The random access delay from system level simulations shall be presented as a CDF over access delays for the two building penetration loss deployment scenarios and traffic model(s) that have been agreed. The percentage of random access attempts that fail in each scenario, not included in the CDF, shall be declared. Agreed.
WA10: left for further discussions off-line.
Conclusion: the document was noted.

Mr. Mårten Sundberg presented TD GPC150131 Simulation assumptions for FS_IoT_LC, from Ericsson LM.

WA1: Network synchronization is evaluated with one (equivalent of) BCCH carrier for initial cell search and cell re-confirmation. Agreed.

The detection rate (%) and false detection rate (%) of the network synchronization shall be provided.

The synchronization time, frequency accuracy and time accuracy after network synchronization shall be provided.

WA2: The network synchronization shall be evaluated at a coupling loss of 144 dB, 154 dB, and the MCL for the candidate proposal. Agreed.

WA3: The false detection rate (%) of the access channel shall be provided at the MCL of the candidate technique. Agreed.
WA4: The false detection rate for network synchronization and random access shall be evaluated assuming only thermal noise at the receiver input. Open.
WA5: The MCL methodology agreed in the TR in table 4.3-1 does not apply for logical channels relating to network synchronization and random access. Agreed
Comments/Questions: WA1 and WA3 were discussed as well as detection rate (%) and false detection rate (%). Target figures will be decided after discussing the results from simulations. About WA4, Telecom Italia S.p.A. would like that interferences are taken into account.
Conclusion: the document was noted.

Mr. John Haine presented TD GPC150084 On mobility statistics for tracking applications, from u-blox AG.

The results show that for a range of M2M applications, nearly 80% of interactions are associated with an average device speed of 10 km/hr or less. There is clearly a "long tail" of interactions with higher speeds, but nearly 90% are below 30 km/hr.

It is undoubtedly true that a tracking application in which the location of an object is needed when it is moving quickly will require a normal cellular communication solution designed at both the physical layer and higher layers to support high speed mobility. But these results suggest that a system able to only support speeds up to 10 km/hr would still catch 80% of interactions. It should also be noted that even terrestrial devices moving at high speeds usually stop eventually and the location can be much more easily reported when it comes to a standstill.

It is therefore suggested that assessment of system performance for mobile devices should be focused more on speeds lower than 30 km/hr, and 10 km/hr may be a more appropriate target.
Comments/Questions: none.
Conclusion: the document was noted.


1.4.2
Evaluation methodology
Mr. John Haine presented TD GPC150085 Text proposal for Technical Report on the implications of battery characteristics, from u-blox AG.

Cellular IoT terminals must combine low cost, ability to work with extended coverage, and long battery life using primary cells. As the up-link budget is a function of the terminal transmit power, the ability of the battery to support the required discharge currents is of concern. Various types of battery in the commonly available AA style case are widely available and low in cost because of economies of scale. In addition their energy density is of the same order of magnitude as specified in the Study Item description - i.e. ~5 Wh (or more). Because of these factors this battery type is attractive for powering CIoT devices.

This short analysis has shown that both alkaline manganese and lithium thionyl chloride battery chemistries in the AA form-factor will be challenged by operating at a power level of +33 dBm. LTC batteries should be able to support the demands of a +30 dBm transmitter though operating life may be shortened compared to nominal capacity. In addition, LTC batteries may only be suitable for certain applications due to safety/environmental issues, as well as being significantly more costly than alkaline batteries. Both battery types should be able to well support +23 dBm transmit power, though the effective battery life for lower temperature operation with alkaline batteries is likely to be much shorter than might be expected on the basis of nominal capacity. Further investigation is required of battery performance for pulse discharge at low temperatures. Generally, on the basis of the peak current limitations of batteries of the nominal capacity specified for CIoT, there are significant benefits to operating lifetime of reducing peak transmit power.

Comments/Questions: Ericsson preferred to provide the output power level (already part of the analysis), PA efficiency, etc. Samsung felt this aspect of battery life evaluation was out of scope for GERAN, as done elsewhere. Jasper felt there were alternative means to improve the performance in terms of power efficiency and meet the objectives set in this study item. Huawei felt a declaration of the performance would be enough. The piece of text to be inserted in the TR was left to be further discussed off-line.
Conclusion: the document was noted.

Mr. Assen Golaup presented TD GPC150018 Capacity evaluation methodology, from Vodafone GROUP Plc.

In this contribution, Vodafone GROUP Plc discussed the relevance of the expected load (derived from assumptions of number of devices/cell, inter-arrival times and split of traffic types) to the system capacity analysis. The following proposals are made:

WA1: The metric 'number of reports/200 KHz/hr' is evaluated by considering a 'fully loaded system' i.e. load at which increasing the load does not result in more reports being delivered per hour per 200 KHz which may be higher than the expected load that results from traffic model assumptions on number of devices/cell, packet inter-arrival times and split of devices among traffic types.

WA2: The load is increased (or decreased) to the 'saturation point' by varying the number of devices/cell assumption.

WA3: The evaluated system capacity at 'full load' is compared with the required system capacity to satisfy the expected load in the system (as derived from assumptions on expected number of devices/cell, report inter-arrival times and split of traffic types).

GERAN WG2 is respectfully requested to discuss and agree on the proposed working assumptions for system capacity evaluation.

Comments/Questions: Huawei followed a similar approach, and agreed on the proposals, with one change, i.e. "number of devices / cell sector". Ericsson felt the traffic model constraints were already agreed, and the load should not be changed; also the applicability to the "clean slate" was asked to be clarified (confirmed). Vodafone felt it would be useful to understand the amount of traffic possible (capacity of the system), and pointed out that the traffic model was not changed. Load/capacity relationship and system capacity definition were discussed (the limit of 160 bit/s still being to be achieved). Metrics were discussed, and what use of the information would be used was asked to be clarified.
Conclusion: the document was updated in TD GPC150109.
Mr. Assen Golaup presented TD GPC150109 Capacity evaluation methodology (update of GPC150018).

Proposal 1: The system capacity is the maximum number of reports that can be delivered per 200 KHz per hour as the offered load is increased to a point where increasing the load does not result in a higher number of reports delivered per 200 KHz per hour.

Proposal 2: The latency curve (CDF) should be provided at the point where system capacity is reached. The definition of latency is the same as defined in TR45.820 for UL MAR periodic reports.

Proposal 3: GERAN WG2 to discuss proposal to define system capacity as the point at which the latency of 95% of packets is within a multiple of the maximum delay of 20s expected in an unloaded system.

Proposal 4: If GERAN WG2 decides to agree on proposal 3, it is proposed that the capacity is evaluated at the maximum load at which 95% of packets can be delivered within 3 times the maximum expected delay of 20s in an unloaded system i.e. 60s.

Comments/Questions: the contribution GPC150018 was heavily modified, Nokia Networks felt more time was needed to understand all the changes. Nokia Networks asked to explain the rationale and take into account service requirements. Ericsson asked to clarify what will be the use of the capacity evaluation in the Study Item, and how to apply it to GSM. The units of 20s were discussed, as felt a deviation from the original proposals. Neul felt Proposal 1 and Proposal 2 were acceptable for them. Telecom Italia S.p.A. asked to define system capacity as the point at which the latency of 95% of packets is within the maximum delay of 20s expected in an unloaded system (Ericsson felt a change in the TR would be needed to reflect the agreements in WG2). Nokia Networks asked Proposal 3 should be seen by G2 first. Further discussions were felt needed (off-line).
Conclusion: the document was noted.


1.4.3
Candidate specific input
None.

1.4.3.1
GSM Evolution
Mr. Mårten Sundberg presented TD GPC150054 EC-GSM, General principles, from Ericsson LM.
The document outlined the general principles of the EC-GSM concept.
In this contribution, the general principles of Extended Coverage GSM (EC-GSM), or as the proposal earlier was referred to 'GSM Evolution', is outlined in terms of how current GSM is evolved to EC-GSM and what principles are followed.

The intention with re-using design principles in GSM is to allow for support of these new CIoT devices in existing GSM deployments, allowing full multiplexing of traffic from legacy GSM devices and CIoT devices on the same physical channels, as investigated in [8]. Multiplexing of existing resources also implies that
different channel operations as supported today, for example non-frequency hopping configurations and frequency hopping configurations will be supported for CIoT, and hence no impact is foreseen to the network planning by the introduction of CIoT devices.

The physical layer design is to a large extent common with current GSM design. Unless otherwise stated, this includes re-using existing:

-
Multiple access, timeslot and frame structure and channel organization

-
Channel mapping, burst building, and burst multiplexing

-
Coding, reordering and partitioning, and interleaving

-
Differential encoding, and modulation

Re-using the existing design also allows the physical layer to support device speed the same as supported today (in normal coverage).

The minimum capability to be supported by the device shall be EGPRS, MCS-1-4. Additionally, the device shall support extended coverage and signalling procedures related to CIoT. Extended coverage is feasible by the support of logical channels which are able to operate in extended coverage, EC-channels.

No mandatory support of CS or GPRS related functionality, is foreseen for CIoT devices.

In order to:

-
Minimize signalling overhead only one phase access is supported by CIoT devices accessing the network using a Access Burst format.

-
Simplify the MS reporting procedures, the radio link measurements are performed according to GPRS principles, i.e. that the device reports the RXLEV (received signal level strength) and RXQUAL (estimated bit error rate probability).

-
Minimize device energy consumption, both PSM (Power Saving Mode) based operation, and eDRX based reachability shall be supported.
Comments/Questions: no mandatory support of CS or GPRS related functionality was clarified. Huawei asked to clarify what MCS would be supported for TS1 (all). Huawei asked to investigate further the hardware impact to already deployed GSM base stations (it was replied that only Radio Units are concerned).
Conclusion: the document was noted.

Mr. Mårten Sundberg presented TD GPC150055 EC-GSM, Mapping of logical channels onto physical channels, from Ericsson LM.
One of the main objectives is to increase the coverage compared to existing GPRS services. The most straight forward way to do this based on an existing system design is to make use of blind repetitions. This is what has been proposed for the EC-GSM concept (earlier known as GSM Evolution).

The paper defined the mapping of logical channels onto physical channels for the EC-GSM candidate within the FS_IoT_LC study item.
Comments/Questions: Huawei asked to clarify the EC-PCH design (explained in another paper). Huawei pointed out that unused blocks would be wasted (confirmed). Nokia Networks asked to clarify the impact on neighbour cells of EC-SCH (monitoring would last longer to synchronize). Nokia Networks asked to clarify the impact of this mapping on the overall delay, and felt alternative mapping could eventually be considered. Neul asked to clarify the number of repetitions (only mapping was considered here, the use of 16 repetitions and 32 repetitions were clarified, further details were explained in other contributions).
Conclusion: the document was noted.

Mr. Mårten Sundberg presented TD GPC150061 EC-GSM, Current vs compact burst mapping, from Ericsson LM.
Based on the results and reasoning provided in the contribution current burst mapping is maintained on the DL for CIoT for traffic channels and their associated control channels, while a compact burst mapping is used on the UL.
Comments/Questions: Huawei asked to confirm whether the same receiver was used (confirmed). Neul asked why a compact burst mapping is not used on the DL (for optimization of battery life, TTI is effectively prolonged by the use of compact burst mapping, and hence it is not beneficial to be used on the DL). Figure 1 was explained. Performance in relation to the number of time slots used was clarified.
Conclusion: the document was noted.

TD GPC150066 EC-GSM, FCCH overview, from Ericsson LM was updated in TD GPC150089.
Mr. Stefan Eriksson Löwenmark presented TD GPC150089 EC-GSM, FCCH overview, from Ericsson LM.
In this discussion paper the possibility to keep the frequency channel design as in current GSM networks, also when supporting channels of extended coverage, was investigated.

The conclusion is that it is sufficient to keep the current frame structure of the FCCH also when supporting extended coverage operation. It is recognized that the acquisition time to detect and correct the cell frequency will be increased in extended coverage to achieve the same accuracy as in normal operation. In this paper a variable number of 51-multiframes have been used resulting in an average acquisition time of 567 ms at MCL.

Comments/Questions: Neul asked to clarify how the synchronization time was derived in relation to Figures 2 and 3. Huawei asked to clarify the criteria used for frequency offset estimation (If the frequency offset estimation error is <100 Hz and the multiframe start point estimation error is <20 symbols, the synchronization attempt is considered to be successful (i.e., the accuracy is good enough to receive the EC-SCH), 20 symbols were considered enough. Filters and complexity were discussed (two filters may be combined). The frequency offset randomly selected from {-18 kHz, 18 kHz} was clarified.
Conclusion: the document was noted.

Mr. Mårten Sundberg presented TD GPC150064 EC-GSM, EC-SCH design, performance and mapping, from Ericsson LM.
This contribution showed that network synchronization at a MCL of 164 dB is achievable in case of the EC-GSM candidate in the FS_IoT_LC study. During the synchronization, frequency accuracy within ±10 Hz is achievable with high probability, which is important to take into account when studying UL performance in the FS_IoT_LC study.

The mentioned coverage extension is achieved through up to 14 blind transmissions of the EC-SCH over two consecutive 51-multiframes configured on TS 1 of the BCCH carrier. To support the repeated transmission scheme the information content and the modulation of the EC-SCH have been proposed to be redesigned. The EC-SCH block definition in terms of channel coding used and block size is however left as currently defined for the SCH.
Comments/Questions: in last paragraph of Section 3 reference [6] was asked to be clarified. Friedrich-Alex-Universität asked to clarify the signalling of Implicit Reject within the EC-SCH. Huawei felt the performance looked better than expected (the frequency offset estimation mechanism was clarified). Neul commented on Figure 4 and felt in real world the noise would be much higher (2 Hz of frequency estimation error being too optimistic, i.e. achievable only in case of great accuracy), which could impact on UL performance evaluations. Vodafone asked to elaborate further on the frequency offset estimation mechanism, about the additional complexity required in comparison with the present situation.
Conclusion: the document was noted.

Mr. Stefan Eriksson Löwenmark presented TD GPC150067 EC-GSM, EC-RACH design, performance and mapping, from Ericsson LM.
In this contribution the performance of the RACH channel was investigated for GSM Evolution given preliminary assumptions for Cellular IoT.

Given these assumptions the results indicate that GSM Evolution can cater for the assumed range of access loads with a low SNR and BLER degradation, assuming a conventional RACH receiver. If using an overlaid CDMA technique performance improvements are possible.
Comments/Questions: u-blox AG asked to clarify the metrics of the y-axis in Figure 5 (to be multiplied by 100). Neul asked why the target for MCL was here 162 dB instead of 164 (it was felt that 164 was reachable in case of slightly higher BLER degradation). This aspect was asked to be discussed after TD GPC150056 is presented and discussed.
Conclusion: the document was noted.

Mr. Stefan Eriksson Löwenmark presented TD GPC150059 EC-GSM, Block format for EC-PACCH, from Ericsson LM.
A new block format for EC-PACCH has been described that uses a smaller payload size compared to the current block format, but is still mapped onto 4-burst block format to allow for a consistent block format with PDTCH and allow legacy mobiles to monitor the EC-PACCH channel for Stealing Flag reading and USF monitoring. The detailed channel coding is the same as for EC-PCH and EC-AGCH with the difference of the size of the payload content.
Comments/Questions: none.
Conclusion: the document was noted.

Mr. Stefan Eriksson Löwenmark presented TD GPC150060 EC-GSM, Block format for EC-AGCH, EC-PCH, from Ericsson LM.
A new block format for EC-PCH and EC-AGCH has been described that uses a smaller payload size compared to the current block format, and is mapped onto 2-burst block format to allow for shorter monitoring time and improved resource utilization. Using a 2-burst block format with the burst repeated two times in each instance, will also assist devices in frequency offset estimation on the BCCH carrier, and coverage class determination.
Comments/Questions: the Data coding in 3.2.1.2
 contained a typo (in block of N+24, the number 18 should be replaced by 24). The use of polynomials in GSM was clarified. The repetition and paging monitoring mechanism was clarified, the design shown in the contribution trying to reduce the monitoring time and block format (size), and not claiming to be the only and best solution at this instance, i.e. the contribution aimed mainly to show the feasibility.
Conclusion: the document was revised in TD GPC150111.

TD GPC150111 EC-GSM, Block format for EC-PCH and EC-AGCH (update of GPC150060) was noted.
Mr. Mårten Sundberg presented TD GPC150056 EC-GSM, Coverage improvement target, from Ericsson LM.
Based on the results provided in this paper and in [FCCH] and [SCH] paper, it is concluded that the 20 dB coverage improvement is achieved with 33 dBm device output power and 43 dBm BTS output power.
Comments/Questions: the example was further elaborated, again it was pointed out that the contribution was produced to show the feasibility and the achievable extended coverage. The processing strategy was asked to be further clarified. The EC-PDTCH and the use of additional 3 TTI (one TTI asking for 80 ms) were discussed. The packet size assumptions were clarified. The 6 TTI would depend on reporting. The payload was chosen to meet the study objectives. Huawei asked whether the target was not met (see Figure 3).
Conclusion: the document was noted.

Mr. Mårten Sundberg presented TD GPC150065 EC-GSM, Realizing extended coverage through Coverage Classes, from Ericsson LM.
For the Extended Coverage for GSM concept (EC-GSM), earlier referred to as GSM Evolution, the concept of Coverage Classes (CC) is fundamental when realizing extended coverage through blind repetitions. In short each CC will in an incremental fashion provide increasing coverage up to 20 dB beyond legacy GPRS. This paper intended to provide an overview of the concept of CCs, and introduce a method for estimation of CCs.

In EC-GSM coverage extension is provided by means of blind repetitions, and in case of the new proposed control channels EC-CCCH/D, EC-PACCH/D and EC-PACCH/U for the EC-GSM concept also through more robust encoding. Note that all EC-GSM logical channels have been given an EC- prefix to distinguish them from the legacy GSM channels. It was shown that a doubling of the number of blind transmission will improve coverage by roughly 3 dB. This suggests a tight coupling between the CC definition and the number of blind transmissions used to provide certain coverage.

This paper provided an initial insight on the concept of coverage classes for EC-GSM, and exemplified how a device may estimate its DL CC based on the EC-SCH reading, and map this estimate onto a UL CC using its own and the BS output power as input. Further and more detailed input on this matter will be provided to GERAN#65.
Comments/Questions: Huawei asked a unique definition for all channels be adopted. The coverage class estimation procedure from the network and the device was explained. Measurement accuracy of each coverage class was not considered here. Neul asked to clarify the threshold when the coverage class is changing and the mechanism adopted by the base station. Neul felt the network behaviour could be dynamic rather than static, making the estimation unreliable. Friedrich-Alex-Universität was not convinced that a sophisticated mechanism different for DL and UL, respectively, was actually needed for the estimation of coverage classes.
Conclusion: the document was noted.

Mr. Björn Hofström presented TD GPC150075 EC-GSM, Battery Life Time Estimation, from Ericsson LM.
The estimated lifetime in years are presented for the different packet sizes, reporting intervals and at different coverage. It can be seen that when in normal coverage and in extended coverage with less frequent report interval EC-GSM will reaches 10 years battery lifetime. For the more frequent reporting interval of every second hour EC-GSM reaches battery lifetime between 1.2 and 6 years.
Comments/Questions: Huawei felt that the prescribed methodology contained in the TR was not fully followed in the contribution (values in Table 1 would be needed in Micro Watts). Other Companies should be able to repeat the measurements. BCCH energy consumption was not included. Neul asked to clarify values and assumptions in Table 1. Telecom Italia S.p.A. commented on the +33 dBm case, the battery life, the expected extended coverage (+20 dB) and the reporting interval, asking to consider all results keeping in mind all objectives to be achieved, rather than separate aspects. Efficiency vs. Output Power in Figure 3 was felt it needed to be further discussed.
Conclusion: the document was noted.

Mr. Stefan Eriksson Löwenmark presented TD GPC150057 EC-GSM, Timing advance handling, from Ericsson LM.
The logical channel for continuous timing advance tracking, PTCCH, need not be supported by EC-GSM.

Optional support of tracking TA by the use of PACCH could still be catered for.
Comments/Questions: Huawei wondered whether periodical TA update was needed. Higher speed TA behaviour (up to 180 km/h) was felt not to be a problem. Worse case coverage could make use of PACCH. No use of extra signalling was felt needed, also in case of higher number of UEs.
Conclusion: the document was noted.

Mr. Mårten Sundberg presented TD GPC150062 EC-GSM, Accelerated System Access Procedure, from Ericsson LM.
Accelerated System Access Procedure (ASAP), earlier proposed as a general improvement for small data transmissions, has been evaluated.

The feature brings improved PDCH utilization, and reduced MS energy consumption, by a reduction of transmission time of 15-30% and a reduced reception time of 67-83% (assuming the agreed traffic model), and is hence proposed to be included as a mandatory support level for EC-GSM devices.
Comments/Questions: Huawei wondered whether Figure 1 was representative of CIoT cases and applicable in case of a multitude of IoT devices (positive, valid in most cases, although perhaps not in all cases). Huawei pointed out that co-locating base stations of different technologies would not mean to get the same extended coverage. Neul felt more simulations would be needed before the feature is included as a mandatory support level for EC-GSM devices. Jasper Technologies, Inc. pointed out that, depending on (different) capacity needs, the solution to be adopted case by case could be different.
Conclusion: the document was noted.

Mr. Björn Hofström presented TD GPC150074 EC-GSM, Random Access Procedure, from Ericsson LM.
The number of IoT devices is expected to increase dramatically over the years to come. These devices must be able to operate in most diverse environments and as such these devices shall handle poor radio conditions and at the same time use a minimum of power to extend battery lifetime to reach 10 years.

To handle poor radio conditions, repetition based schemes have been proposed for the proposal of evolving GSM towards these requirements. This will effectively mean that devices will need to be managed according to different coverage classes if excessive resource usage is to be avoided (i.e. always apply the maximum number of repetitions).

The key aspects of the Random Access Procedure for Extended Coverage for GSM (EC-GSM) were considered herein where, depending on the coverage class of an IoT device, a different number of repetitions will be used when sending each of the messages associated with the overall Random Access Procedure.

The intent is to include them as part of the EC-GSM content of the CIoT pCR.
Comments/Questions: none.
Conclusion: the document was noted.
Mr. John Diachina presented TD GPC150080 EC-GSM, Realizing eDRX using TDMA FN information, from Ericsson LM.
Working Assumption 1: An SGSN will have the ability to buffer a downlink IP packet for an extended time period prior to delivering it to the target device.
Working Assumption 2: The frame structure in all cells served by a BSC belonging to any given vendor will be aligned on a ±5 or ±10 milliseconds level.

Working Assumption 3: Gb interface management procedures will be enhanced to support the transmission of BSS specific TDMA FN information from the BSS to the SGSN which is then maintained by the SGSN indefinitely.

Working Assumption 4: A SGSN uses the IMSI, eDRX cycle and DL coverage class of a device to determine the ongoing occurrences of the nominal paging group for that device within the context of each BSS managing cells in the corresponding paging area.

Working Assumption 5: Each member of the set of eDRX cycle lengths supported in a cell occurs an integral number of times within the TDMA FN space where the set of possible eDRX cycle lengths shall be common to all GERAN cells that support eDRX.

Working Assumption 6: The RAU Request shall be modified to include an indication of the eDRX cycle length selected by a device and its estimated downlink coverage class.

Working Assumption 7: The RAU Accept shall be modified to include an indication of the actual eDRX cycle length allowed by the SGSN for the device.

Working Assumption 8: Paging requests sent from the SGSN to a BSS shall include an indication of the eDRX cycle length and the estimated downlink coverage class last indicated by the target device (e.g. in a RAU Request).

Working Assumption 9: Upon receiving a downlink IP Packet the SGSN assumes it can buffer it for an extended time period (e.g. up to 1 hour) with no concern for potential impacts of this buffering on the application server from which it received the IP packet.

Proposal

It is proposed that the working assumptions listed above be used as the basis for supporting eDRX within EC-GSM.
Comments/Questions: WG1 should mainly focus on Working Assumption 5 and 8. SA2 is currently considering the issues pertinent to them. u-blox AG felt there could be confusion in relation to the co-ordination with SA2 and the management of higher layers, that should be avoided. Huawei asked to clarify the BSS / SGSN interworking, and felt that Working Assumption 3 was of WG1 pertinence as well. Huawei felt that the principle of the solution should be agreed first (e.g. in relation to WA3), before an agreement on individual WAs is pursued in WG1. Nokia Networks suggested to inform the other Working Groups that candidate solutions are under investigation in GERAN, an alternative being that Companies bring directly their contributions for discussion at next other Working Group meetings. Further discussions were invited to take place in GERAN WG1 (off-line).
Conclusion: the document was noted.

Mr. John Diachina presented TD GPC150081 EC-GSM, eDRX and TDMA FN space wrap around, from Ericsson LM.
Working Assumption 1: To avoid the possibility of substantial delays in device reachability that can occur at TDMA FN space wrap-around, it is proposed that MTC devices only operate using eDRX cycle lengths that occur an integral number of times within the full TDMA FN space.
Working Assumption 2: A pre-defined set of eDRX cycle lengths that span the range ~30 seconds to ~52 minutes shall be supported for EC-GSM (i.e. those defined in Table 1).

Working Assumption 3: A RAU Request/RAU Accept includes a new parameter called EXTENDED_DRX (4 bit field) to indicate eDRX cycle length information (i.e. a multiplication factor shall not be included).

It is proposed that the working assumptions listed above be used to avoid the possibility of substantial delays in device reachability that can occur at TDMA FN space wrap-around when eDRX is supported within EC-GSM cells.
Comments/Questions: WG1 should mainly focus on Working Assumption 1 and 2. Huawei felt re-use of existing eDRX cycle lengths could happen (Ericsson explained that an integer number of times within the full TDMA FN space would be needed. About Working Assumption 2, Nokia Network felt WA2 linked to WA3 (4 bit field), and felt ~52 minutes should not be set at this point in time.
Conclusion: the document was noted.

Mr. John Diachina presented TD GPC150086 EC-GSM, Paging group determination, from Ericsson LM.
One of the main objectives is to increase the coverage compared to existing GPRS services in which case logical channels need to operate supporting extended coverage, compared to current operation. These logical channels are referred to as EC-channels.

In this contribution the determination of paging groups on the EC-PCH channel was outlined.

In the interest of supporting dynamic coverage class updates whereby the paging periodicity requirement of ensuring 1 page per eDRX cycle is maintained, the paging group determination described here is used for EC-GSM devices.
Comments/Questions: Nokia Networks asked to explain the case where the cell coverage class gets worse.
Conclusion: the document was noted.

Mr. Mårten Sundberg presented TD GPC150058 EC-GSM, Multiplexing with legacy devices, from Ericsson LM.
In this paper, resource multiplexing of legacy GPRS and EGPRS devices with EC-GSM devices has been investigated and it has been concluded that there is no restriction in resource handling when both device types are multiplexed on the same physical resources.
Comments/Questions: Huawei felt that a limitation for multiplexing legacy GPRS users could occur in case the radio resources are shared with EGPRS devices (the use case of radio blocks taking too long was found realistic). Huawei felt that in case the number of devices / cell sector was high, evidence that there was no problem should be provided. Ericsson felt that an overload of the system was rather unlikely and illustrated a practical example (the assumption of non-contiguous allocation was felt a matter of concern from Huawei). 
Conclusion: the document was noted.

TD GPC150063 pCR 45.820 – EC-GSM, Concept description, from Ericsson LM was revised in TD GPC150088.
Mr. Mårten Sundberg presented TD GPC150088 pCR 45.820 – EC-GSM, Concept description (revision of GPC150063), from Ericsson LM.
Comments/Questions: the structure in clause 6 was asked to be harmonized. The terminology "GERAN evolution" was invited to be reconsidered since already used in the past (to be modified). Other formal cleaning aspects were invited to be solved off-line. Nokia Networks pointed out the evaluation was still under way, but the scope of the concept description could be included in the TR, with Editor's Note. Huawei asked that the proponents ensure the feasibility of their proposal.
Conclusion: the pCR was agreed (in principle) and was revised (title of Clause 6 to be changed, and editorial mistakes to be corrected) in TD GPC150112.
TD GPC150112 pCR 45.820 – EC-GSM, Concept description (revision of GPC150088) was agreed in WG1 (without presentation).

1.4.3.2
Narrowband Hybrid Modulation
TD GPC150073 Narrow Band Hybrid Modulation for Cellular IoT, from Nokia Networks, was updated in TD GPC150092.
Mr. Juergen Hofmann presented TD GPC150092 Narrow Band Hybrid Modulation for Cellular IoT, from Nokia Networks.
This contribution contains an update of the concept proposal for Narrow Band Hybrid Modulation presented at GERAN#64 with refinements in the concept description and in the concept evaluation. The present contribution is written as a direct input to clause 5.X of the Draft TR on Cellular IoT. Modifications are marked in red as well as new sections.

Modifications in this revision versus GPC150073 are marked in blue. One interesting finding is that the presented concept seems to perform well also for higher device speeds, i.e. up to 250 km/hr.
Comments/Questions: the reason for using colours was explained. Styles of Tables and Figures were asked to be fixed for the pseudo-CR (to be provided at next meeting). Neul asked to clarify the modulation schemes in Table 5.X-11 (CS1' and CS1'', explained in Table 5.X-8). Neul asked to clarify the impact on spectrum (under investigation). Neul asked to clarify the pre-coding GMSK. Ericsson asked an extensive number of clarifications on the text (no impact on hardware, only pre-coding FSK&PSK being added in Figure 5.X-1, spectral aspects were not investigated, yet, impact on multiple CCCH extending the RACH with 2 time slots should be bearable but for the time being 1 CCCH was considered, no NB-SBC sub-channel additional impact was felt added, rounding of Noise level values in Table 5.X-11 asked to be fixed, signal characteristics to be further investigated, as well as interference aspects and energy distribution).
Conclusion: the document was noted.


1.4.3.3
Narrowband M2M
Mr. Chao Luo presented TD GPC150021 NB M2M - Design of FEC and Rate Matching, from Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.
In this paper, the design of FEC, interleaving and rate matching for NB M2M is discussed for both uplink and downlink. Two basic design principles are applied:

-
Reuse of the latest coding techniques (i.e. those specified for LTE) as far as possible.

-
Reduction of the UE processing complexity.

In the uplink, the Turbo encoder specified for LTE is reused except that only a portion of code block sizes are supported, in accordance with the MCS design.

In the downlink, Convolutional coding is chosen, along with a simple puncturing scheme, in order to reduce UE complexity. The sub-block interleaver specified for LTE is reused.

A companion text proposal can be found in TD GPC150029.
Comments/Questions: Ericsson LM asked whether the tail biting convolutional coding would increase the receiver complexity, due to the extra computing effort, and asked whether this aspect was evaluated. Neul felt the impact on complexity was rather trivial. 
Conclusion: the document was noted.

Mr. Chao Luo presented TD GPC150029 Proposed Text for the TR on FEC and Rate Matching for NB M2M, from Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.
Comments/Questions: Nokia Networks asked whether the implementation on Base Stations and receivers was considered (the evaluation of the impact on complexity will be investigated). Ericsson asked to modify one sentence into "is considered acceptable by the proponents of the concept". General references will be in Clause 2, specific references will be put in a clause Bibliography at the end of each Concept description.
Conclusion: the document was agreed (and will be included in the TR).
Mr. Chao Luo presented TD GPC150022 NB M2M - Design of Modulation and Coding Schemes, from Huawei Technologies Co., Ltd., HiSilicon Technologies Co., Ltd.
NB M2M has been proposed as one of the candidate solutions. This document explains the design of Modulation and Coding schemes (MCS) and the motivations for such a design.
Comments/Questions: Intel Mobile Communications asked to clarify the effect on delay due to the fact that there is no PHY layer header and no PHY layer CRC (Huawei felt it is the responsibility of the MAC layer to re-transmit, hence there should be no impact on delay). Ericsson asked to elaborate further on this aspect (Huawei explained that the code block would include the calculated CRC). Rate matching principles were further explained. Puncturing description was left to be discussed off-line. Ericsson asked to elaborate further on class A and B support (Huawei reminded that a UE must support at least one uplink modulation class). Neul explained the reasons for having two classes (low cost and advantages of BPSK were mentioned). Ericsson asked to know the peak-to-average values, and Neul responded with some values (claiming that could be not absolutely 100% precise). Support from old infrastructure of both modulations was discussed.
Conclusion: the document was noted.

Mr. Chao Luo presented TD GPC150030 Proposed Text for the TR on Modulation and Coding Schemes for NB M2M, from Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.
Comments/Questions: Ericsson asked to elaborate further on Modulation and coding schemes (MCS), and Neul explained that the spreading factor plays a role in the rationale for the choices made.
Conclusion: the document was agreed (and will be included in the TR).
Mr. Chao Luo presented TD GPC150026 NB M2M - Refinements for Physical Broadcast Channels, from Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.
This document discusses some proposed refinements to the NB M2M candidate solution relating to the definition of the physical broadcast channels. A companion text proposal can be found in TD GPC150031.
Comments/Questions: Figure 1 was clarified. The SNR formula after differential demodulation was asked to be checked. The FEC interleaving and scrambling with 156 values was asked to be explained. Nokia Networks pointed out that different payload formats were given in a previous contribution. Huawei clarified that in the present document Figure 1 is related to the "Modulation process for broadcast information block 1", Neul also added further clarifications.
Conclusion: the document was updated in TD GPC150117.

Mr. Chao Luo presented TD GPC150117 NB M2M - Refinements for Physical Broadcast Channels (update of GPC150026). It was noted.
Mr. Chao Luo presented TD GPC150031 Proposed Text for the TR on Physical Broadcast Channels for NB M2M, from Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.
Comments/Questions: none.
Conclusion: the document was agreed (and will be included in the TR).
Mr. Chao Luo presented TD GPC150027 NB M2M - Summary of Coverage Performance, from Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.
This document provided a summary of coverage performance for all (equivalent of) logical channels that are relevant to the NB M2M solution.

It is shown that the target MCL of 164 dB can be met by all channels. The MCL target is achieved whilst also maintaining a PHY data rate of at least 211.11 bps for all data channels, which corresponds to a data rate of at least 160 bps at the SAP to the SNDCP. Therefore, the requirements of the SI in terms of coverage performance are achieved. For PSS, SSS and FIIS, the performance was determined at the target MCL in terms of detection confidence and timing/frequency estimation accuracy.

Furthermore, the MCL performance is achieved even with a UE transmit power of only +23 dBm. This UE transmit power is 10 dB lower than the maximum UE transmit power allowed by the study item of +33 dBm, but is considered to be more appropriate for the large majority of MTC devices due to the lower instantaneous current draw from the battery.
Comments/Questions: Ericsson asked to clarify Table 1 (timing, Uplink frequency error), and block length in Table 2. Timing error will be taken into account in the evaluations. The burst lengths fulfil the requirements. F_est_error was clarified. Block size is felt to be flexible (Ericsson asked to clarify the DL-SCH of burst length 180 ms, as the options in TD GPC150022 were 160 and 200 ms, but not 180 ms).
Conclusion: the document was updated in TD GPC150119.

Mr. Chao Luo presented TD GPC150119 NB M2M - Summary of Coverage Performance (update of GPC150027)
It was noted.
Mr. Chao Luo presented TD GPC150023 NB M2M - Interference Scenarios, from Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.
The following observations are made based on the performance of NB M2M, using the downlink and uplink receiver models described in clause 2.1:


The contribution of adjacent channel interferers to performance loss can be neglected.


The Sensitivity and 1-CCI performance set the bounds of both downlink and uplink performance.

-
In most cases Sensitivity sets the lower bound SINR and 1-CCI sets the upper bound SINR.

-
The only exception is found for MCSs with PSK modulation, no spreading and no repetition (i.e. DL MCS-5 to 6 investigated in this document) where 1-CCI sets the lower bound SINR and Sensitivity sets the upper bound SINR. The main reason is that these MCSs operate at high SINR (i.e. low noise plus interference) region where the noise (with random amplitude) is more likely to drive the signal towards an erroneous PSK constellation point than the interference which has deterministic amplitude.

-
For MCSs with GMSK modulation, the information bits are carried only by phase variation which is more sensitive to deterministic interference than to random noise. Hence the above exception does not occur.

-
For MCSs with PSK modulation and spreading/repetition, the impact of interference to SINR becomes dominant due to coherent combining while the impact of AWGN to SINR remains unchanged because each repetition is independent. Hence the above exception does not occur.


For scenarios where 1-CCI sets the lower bound SINR, the link level performance is improved with the increase of the ratio of the dominant interferer to the total interference plus noise or with the decrease of the ratio of noise to the total interference plus noise.


For scenarios where 1-CCI sets the upper bound SINR, the link level performance is improved with the decrease of the ratio of the dominant interferer to the total interference plus noise or with the increase of the ratio of noise to the total interference plus noise.

Since 1-CCI and Sensitivity cover the worst case link level performance, it is sufficient to only consider 1-CCI in the link level performance evaluation of NB M2M in interference limited scenarios. For the purpose of link-to-system modelling, other interference scenarios can also be considered to reduce the modelling error.

This document presented a method to derive downlink and uplink interference scenarios for NB M2M based on link level performance. 1-CCI is identified as the only interference scenario to be considered in the link level performance evaluation of NB M2M in interference limited scenarios.
Comments/Questions: Ericsson felt that the adjacent channel interference should not be ignored, since it would be present in the cell, and asked to add such case. Ericsson asked to clarify the model as regards the assumption of independent random delay between the wanted signal and each interferer. Huawei asked what case would be of interest as regards the adjacent channel interferer (Ericsson asked to clarify if the adjacent channel interference can be ignored, with the protection actually provided, and made examples of cases occurring in real life and usually considered in the evaluations).
Conclusion: the document was noted.

Mr. Chao Luo presented TD GPC150024 NB M2M - Link-to-system Mapping Methodology (update of GP-140863), from Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.
This document presented a L2S interface for NB M2M.

Two alternative methods are commonly used to select interference scenario(s) for L2S mapping generation, as follows:

1.
Derive the interference scenario from the statistics of the interference levels of different interferer types generated in system level simulations. This can be done in an iterative way, starting with an initial mapping. An initial interference scenario is derived and used to generate a second mapping, which is then fed back to the system simulator for the next iteration. The iteration is stopped when the mapping is considered sufficiently stable.

2.
Identify, with link level simulations, one or more typical interference scenarios such that any interference scenario ("S1") that might appear in system simulations can be represented by one typical interference scenario ("S0") in terms of link level performance. This method requires a mapping switching logic to find the mapping derived from S0 based on a common "pattern" shared by both S0 and S1 (e.g. dominant interferer ratio falling in a given range).

Method 2 was used in this document.

A number of mapping tables are derived based on the combination and the interference characteristics quantified by the output of an interference identification function for the combination.

Verification of the L2S methodology will be provided in future contributions.
Comments/Questions: Nokia Networks asked to clarify whether interpolation between curves in Figure 3 was foreseen. Huawei explained that the closest curve was chosen, but the interpolation was worth-considering. Ericsson commented on the adjacent channel interference, re-iterating the comments made for the previous document. Ericsson asked to clarify the values put in figure 1, since not matching with the formula and the scenarios put in Table 1 in this document. The simulation results will be checked.
Conclusion: the document was noted.

TD GPC150025 NB M2M - Link-to-system Mapping Verification, from Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd. was updated in TD GPC150090.
Mr. Chao Luo presented TD GPC150090 NB M2M - Link-to-system Mapping Verification, from Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.
This document presented both the downlink and uplink verification results for the link-to-system mapping method. The results indicate that the modelling error is less than 1 dB.

Comments/Questions: Ericsson asked to clarify further the verification methodology (interference type can change during the wanted signal). Verification and simulation terms were explained. The interference scenario and Figures 4  and 5 behaviour were asked to be explained (whether the statistics were taken over enough data, or further simulations/verifications were needed, to be checked).
Conclusion: the document was noted.

TD GPC150028 NB M2M - System Level Simulation, from Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd. was updated in TD GPC150091.
Mr. Chao Luo presented TD GPC150091 NB M2M - System Level Simulation, from Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.
This document presented some preliminary system level simulation results for NB M2M.

Two traffic profiles are defined in clause 5.2.2 and 5.2.3 of the draft TR:

-
Traffic profile 1: Mobile Autonomous Reporting (MAR) periodic traffic (80%) + Network Command (NC) traffic (20%).

-
Traffic profile 2: Software update/reconfiguration traffic (100%). The DL traffic generated by the software update/reconfiguration model from devices in a sector is assumed to be uniformly distributed over time.

Only simulation results from traffic profile 1 are presented in this submission; results for traffic profile 2 will be included in a future submission.

Note that in this document, the information exchange due to the initiation of a MAR periodic, NC or software update/reconfiguration attempt is referred to as a "session".
Due to the limitation on processing capability of the workstations running simulations, the actual simulation time (denoted by , in seconds) is normally in the order of hundreds or thousands of seconds (although the time needed to run the simulation is normally in the order of days).

The NB M2M system is assumed to reuse a single 200 kHz carrier in all cells.

A frequency reuse of 1/1 was assumed for PBSCH and EPBCH, and a frequency reuse of 1/3 was assumed for PDSCH and PUSCH. For each sector, 9 PUSCHs were configured for data transmission, and 3 PUSCHs were configured for random access.

The maximum allowed number of random access attempts for each MAR periodic or NC session was set to 3.

It can be seen that:

-
The capacity increases as "#MS per sector" increases, until the maximum supported capacity is reached (and the offered load is said to reach "full" load). However, if "#MS per sector" continues to increase, the capacity begins to decrease, because the random access failure rate also increases, resulting in fewer MS being served.

-
The maximum supported capacities for case 1 and case 2 are 61888 reports/200 kHz/hour and 32027 reports/200 kHz/hour, respectively.

-
IP header compression provides a significant benefit in terms of the capacity of the system.

It can be seen that:

-
The latency increases as the offered load increases.

-
With IP header compression, the latency for 50% of UL reports is less than 2 seconds at full load. This latency value increases to 2.4 seconds without IP header compression.

Comments/Questions: Ericsson asked to elaborate further on the coverage class and on the random access procedure. Number of reports / hour was asked to be elaborated further as well, since Figure 1 seemed to show twice the expected number of reports / hour. Capacity was asked to be indicated as #MS per cell sector (felt of importance, to be checked carefully). Dropping users was also discussed, as each cell could have a different number of users (density), uniformly distributed or not, then load could be different, and a common understanding would by all means be needed before other simulations are conducted before next meeting !
Conclusion: the document was updated in TD GPC150118.

Mr. Chao Luo presented TD GPC150118 NB M2M - System Level Simulation (update of GPC150091).
Comments/Questions: Ericsson pointed out that the x and y axis were "per sector" and "per size", and that the depicted graphs should be scaled accordingly.
Conclusion: the document was noted.

Mr. Chao Luo presented TD GPC150020 NB M2M - Coexistence with GSM, from Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.
In this paper, the coexistence study between CIoT and GSM systems was discussed. In particular, a number of proposals for the evaluation methodology and common assumptions are provided. Other assumptions that are specific to NB M2M are also discussed. The main purpose of the paper is to initiate discussions regarding the coexistence study and to agree a common evaluation framework. Evaluation results from the sourcing companies will be provided in future documents.
Proposal 1: It is proposed to take the above four coexistence scenarios as common assumptions for the coexistence study between CIoT and GSM.

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

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

Proposal 4: It is proposed to take the above frequency planning and frequency hopping option for GSM as common assumptions for the coexistence study between CIoT and GSM.
Proposal 5: It is proposed to define two channel allocation scenarios for coexistence study between CIoT and GSM:

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

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

Proposal 6: It is proposed to take the above power control assumptions for GSM as common assumptions for coexistence study between CIoT and GSM.

Proposal 7: It is proposed to take all simulation assumptions in the above table as common assumption for the coexistence study between CIoT and GSM.
Comments/Questions: Qualcomm felt this proposal applied only for NB M2M (Figure 1 and Figure 2 were discussed). Ericsson commented on Proposal 3 that the principle was OK, but applicability to GSM was unclear. Ericsson felt Proposal 6 was still not fully clear as regards the power control assumptions for GSM and will contribute. Power control was felt of relevant importance by Telecom Italia S.p.A. Ericsson felt Proposal 7 (about the coexistence study between CIoT and GSM) would not be needed. Need for tandeming was discussed. PS services should be included, intermodulation products should be considered, frequency planning (with tighter frequency re-use and BCCH layer) and power control (UL and DL) were asked to be further elaborated. Examples of un-coordinated scenarios could be found in TR 45.050. ACS was asked to be further clarified by Ericsson and Friedrich-Alex-Universität. Guard time was asked to be taken into account. The traffic load of "20 NBM2M users per sector" was discussed, in conjunction with "Users dropped uniformly in entire cell", which was proposed to be changed into "Users dropped uniformly in entire area".
Conclusion: the document was left open. Then it was discussed again on Thursday afternoon.
Proposal 1: It is proposed to take the above four coexistence scenarios as common assumptions for the coexistence study between CIoT and GSM. Open.

Proposal 2: It is proposed to take the above evaluation methodology and performance metrics as common assumptions for the coexistence study between CIoT and GSM. Open, but the bullet
For Scenario 3 and 4, the 5th, 50th and 90th percentile SINR reduction at the CIoT receiver is used to measure the impact of GSM to CIoT. Agreed.
Proposal 3: It is proposed to take the above definitions for ACIR, ACLR and ACS as common assumptions to characterize the effect of adjacent channels for the coexistence study between CIoT and GSM. Open.
Proposal 4: It is proposed to take the above frequency planning and frequency hopping option for GSM as common assumptions for the coexistence study between CIoT and GSM. Open.
Proposal 5: It is proposed to define two channel allocation scenarios for coexistence study between CIoT and GSM: Agreed.
Scenario 1: the CIoT spectrum is placed at one end of a number of contiguous GSM carriers.

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

Proposal 6: It is proposed to take the above power control assumptions for GSM as common assumptions for coexistence study between CIoT and GSM. Open.
Proposal 7: It is proposed to take all simulation assumptions in the above table as common assumption for the coexistence study between CIoT and GSM. Open, but the simulation parameters in Table 2 were agreed, except that the column "Comments" shall be ignored, and the following parameters were not agreed or left open (text "for CIoT" was added in item 16):
	4
	MS speed 
	0 km/h not agreed


	7
	MS Tx power (at the antenna connector)
	23 dBm for NB M2M Open


	12
	Antenna pattern (horizontal)

(For 3-sector cell sites with fixed antenna patterns) 
	[4] not agreed [to be removed]


	14
	MS Antenna gain
	-4dBi for NB M2M Open


	16
	Building Penetration Loss for CIoT


	17
	SINR target
	For GSM speech (see Table 1 of [6]):

- Downlink: 9 dB not agreed
- Uplink: 6 dB not agreed

	18
	Minimum coupling loss
	70 dB not agreed


Conclusion: the document was noted.

Dr. Zheng Liu presented TD GPC150033 NB M2M - Evaluations of Cell Search, from Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.
In this contribution, the performance of cell search was evaluated for both initial cell search and non-initial cell search. The simulation results demonstrate that our cell search design is very robust and efficient even in the case of maximum coverage extension (164 dB MCL).
Comments/Questions: Friedrich-Alex-Universität asked why "maximum coverage extension" (within the objectives of the SI). Ericsson commented on Figure 1 (on equal distance not being the only possible case) and asked to clarify Figure 4 (interferer cells were using the same power level) and whether the effect of timing drift was taken into account (to be checked).
Conclusion: the document was noted.

Dr. Zheng Liu presented TD GPC150034 NB M2M - Evaluations of FIIS Performance, from Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.
In this contribution, the performance of the FIIS was evaluated and the simulation results verify that Huawei FIIS design provides a means for robust acquisition of the frame index information even in the case of maximum coverage extension (164 dB MCL).
Comments/Questions: none.
Conclusion: the document was noted.

Mr. Mårten Sundberg presented TD GPC150068 On NB M2M cell search mechanism, from Ericsson LM.
In this contribution a cell search mechanism proposed for the non-legacy based design, Narrowband M2M, was investigated that with minor modifications reduces synchronization time, device complexity and enables support for an increased number of cells.
Comments/Questions: Huawei asked to clarify Table 2 (more time was felt needed to obtain Cell ID) and asked to clarify the complexity calculation (3x960xOS), which was left to be clarified off-line. Neul asked whether the same SS was used, and whether it has an implication (to be checked).
Conclusion: the document was noted.

Dr. Zheng Liu presented TD GPC150032 NB M2M - Uplink Synchronization, from Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.
The uplink synchronization issue in the NB M2M solution was discussed in this contribution. Link-level simulations are performed to examine the impacts of the uplink synchronization with respect to uplink timing error and uplink burst collision. The simulation results show that the NB M2M system is robust to uplink time misalignment. The possibility of including a guard period between consecutive uplink bursts on the same sub-channel is also discussed. The uplink burst collision can be completely avoided by the guard period at the expense of minor loss of spectrum efficiency.

A cost analysis provided for the traditional TA mechanism shows that the support of TA not only brings extra overhead and complexity but also increases the power consumption. This is an important consideration in the context of the Cellular IoT system given the very different traffic model compared with traditional cellular systems.

In light of this analysis, it is the sourcing company's view that it is not necessary or beneficial to support uplink TA in the NB M2M system.
Comments/Questions: Ericsson commented on the ToA estimation in case of 30km cell radius (Huawei felt the ToA not directly linked to the cell radius).
Conclusion: the document was noted.

Dr. Zheng Liu presented TD GPC150035 NB M2M - Overview of Measurement design, from Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.
This contribution focused on the downlink measurement design since the uplink measurements are generally more straightforward given that these measurements are performed by the base station.

The application scenarios for the downlink measurement in the NB M2M system include:


Cell selection/reselection: the measurement result is the most critical performance index to ensure that the terminal camps on a suitable cell;


Scheduling: link adaptation based on measurement provides an efficient means to enhance the spectrum efficiency when the channel condition is favourable;


Power control: transmit power adapts to the characteristics of the radio propagation channel based on measurement;


Initial coverage class selection: the measurement result determines the coverage class the terminal selects at the initial access stage.

More scenarios may need to be supported in future through the evolution of the NB M2M system as new applications and requirements emerge.

This document provided an overview of the measurement design for the NB M2M system. Different physical channels are compared as potential measurement candidates, and two quantities are defined as the measurement results in the measurement report. The related measurement procedures are also described.
Comments/Questions: none.
Conclusion: the document was noted.

Dr. Zheng Liu presented TD GPC150036 NB M2M - Considerations on Power Control, from Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.
Power control plays a key role in the cellular systems to strike a balance between the need for sufficient transmitted energy per bit to ensure adequate link quality and the need to minimize inter/intra cell interference and to minimize UE power consumption.

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

Open-loop uplink power control scheme is proposed by the sourcing company and the corresponding uplink power control behaviour is provided.
Comments/Questions: none.
Conclusion: the document was noted.
Dr. Zheng Liu presented TD GPC150037 NB M2M - Overview of Coverage Class, from Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.
The concept and definition of coverage classes was introduced for the NB M2M system in this contribution. An overview of the related operations is also provided.
Comments/Questions: none.
Conclusion: the document was noted.
Ms. Lei Liu presented TD GPC150049 NB M2M - Cell Selection and Reselection, from Huawei Technologies Co., Ltd. , HiSilicon Technologies Co., Ltd.
Cell selection and reselection is the basic function to allow devices successfully camping on a suitable cell for subsequent data transmission, and it is agreed that only UE autonomous cell (re)selection is required for Cellular IoT. This contribution proposed specific cell selection and reselection mechanism for NB M2M solution.

For NB M2M, the measurement for cell reselection are triggered by specific events and it is believed to be benefit for power saving. It is proposed to adopt the principle and criteria for cell selection and reselection above for NB M2M in the TR.

Comments/Questions: Nokia Networks asked to clarify "the frequency reuse-factor is 1 in NB M2M" (this is a general description). Ericsson felt all 200 kHz frequencies should be searched, since the UE does not know which one contains the NB M2M device (but if the terminal is always connected to an operator, the search would occur once).
Conclusion: the document was noted.

1.4.3.4
Narrowband OFDMA
Mr. Xiaofeng Wang presented TD GPC150069 Narrow Band OFDMA- Support of Large Cells, from Qualcomm Incorporated.

This document presented CP and PRACH designs for large cells with radii up to 35 km. It is proposed to have 10 samples for PUSCH symbols. In extended slots, it is proposed to insert a silent period of a duration of 34 samples before each even-numbered PUSCH symbol. A PRACH symbol has twice the duration of a PUSCH symbol and a CP of 84 samples.

Comments/Questions: Huawei and Ericsson asked to explain how the orthogonality would be kept for PRACH. Ericsson and Huawei asked to provide more information on the frame structure (in an updated document). Huawei asked whether each estimation of CDF of timing error was done in one slot (confirmed).
Conclusion: the document was noted.

Mr. Xiaofeng Wang presented TD GPC150070 Downlink control channel design, from Qualcomm Incorporated.
This document provided an example how the downlink control channel (PDCCH) transmission blocks can be defined by sub-dividing the devices according to path loss. The document also highlights that the PDCCH design needs to take into account the typical traffic scenarios to ensure PDCCH does not become the bottleneck. Because of NB-OFDMA flexibility, it is possible to have many different permutations and this situation can be avoided by following some simple guidelines when designing the transmission block sizes.

Comments/Questions: Huawei asked to clarify how to differentiate the ACK/NACK messages (each being coded as one message), and another clarification was given on the use of blind coding. Neul and Ericsson asked to clarify the Power Spectral Density (as in GSM spectrum). Also Friedrich-Alex-Universität asked to set appropriate procedures to measure the PSD. Neul asked to clarify the Frequency Hopping in Figure 2.
Conclusion: the document was noted.

Mr. Xiaofeng Wang presented TD GPC150072 Narrow Band OFDMA- PRACH capacity evaluation, from Qualcomm Incorporated.
This document presented PRACH capacity of NB-OFDMA. It is shown that with 20 tones allocated during the first 24 extended slots, PRACH failure rate is less than 0.1% for cell sites of 3 km radius serving 300K mobile stations each. Furthermore, it is shown that intra-cell collision is the main cause (75%) of the failure of the first RACH attempts.

Comments/Questions: Samsung asked to clarify the MCSs and the kind of modulations used.
Conclusion: the document was noted.


1.4.3.5
New candidate proposals
Mr. Benoit Ponsard presented TD GPC150052 Cooperative Ultra Narrow Band technology for Cellular IoT, from SIGFOX WIRELESS.
This paper gives an overview of an innovative low-cost, low-power, long-range radio technology for nation-wide access networks devoted to the connectivity of IoT devices. This technology is named "Cooperative Ultra Narrow Band" in this paper. As such, it is already deployed in stand-alone networks, but it can be adapted to the 3GPP ecosystem. It meets or exceeds many requirements defined for the Cellular IoT. Therefore, it is proposed to have it as a possible candidate for Cellular IoT.
Comments/Questions: Neul pointed out that the antenna gain is zero in the calculation of MCL objective +164 dBm. GFSK in downlink is used as chipsets include it. The transmit power as low as 25mW was justified. The architecture and quality of service were felt depending on the various use cases, cost being taken in great consideration. The security model was asked to be elaborated (a security algorithm is implemented in downlink, more info is foreseen to be provided at GERAN#65 in Shanghai). Examples were made of triggering a device from a fixed point asking the device to take action (no paging mechanism). The packet format and identifier size was felt easily changeable, in case. The application level payload assumptions were recalled. Ericsson asked more information about the physical layer design (will be provided at GP#65), on the co-existence with existing hardware and Base Stations (quite basic, wideband receivers and signal processing compatible with existing hardware). Battery life dependency on MCL was recalled (7 dB more would be needed to get MCL of +164 dB). The device is always transmitting at max power. Figure 2 was asked to be elaborated as regards the asynchronous transmission in UL and DL, the opening of a time window to get the device connected and the probability of collisions. The (flexible) payload size was discussed. Telecom Italia S.p.A. felt DL and UL could not be completely independent, impacting on battery life, triggering from the network was felt not possible, potential congestion being possible, etc. i.e. an enhancement would be needed to fulfil the requirements set for CIoT (160 bit/s and MCL of +164 dB); besides, coverage and spectrum efficiency were felt of great importance for Telecom Italia S.p.A.. Lower load from network side was felt feasible by reducing power and serving less devices, then reducing collisions. Nokia Networks asked to get more information on the intelligence put in the device to see how the system would perform in case of heavy traffic (network centric vs. device centric system). Error detection has no FEC foreseen at the moment. Data rate (100 bit/s in Europe and 600 bit/s in US) and spectrum efficiency (in terms of bit/s/Hz of 0.3 bit/s or 1 bit/s) were further discussed. Samsung asked to inform how the KPIs would be achieved (information to be provided at GP#65 in Shanghai).
Conclusion: the document was noted.


1.4.4
Other technical input
None.
1.5
Updates to the technical report

Mr. Assen Golaup presented TD GPC150009 Technical Report Update, v. 0.3.0 from Rapporteur.
Comments/Questions: a number of comments requested and the document was updated on the screen.
Conclusion: the document was revised in TD GPC150126.
TD GPC150126 Technical Report Update, v0.3.1 (revision of TD GPC150009), from Rapporteur was agreed.

Mr. Assen Golaup presented TD GPC150014 Principles for TR update, from Rapporteur.
At GERAN#64, a request was made for the Rapporteur to outline the principles for GERAN WG1 and WG2 to include text proposals in the TR on Cellular IoT. This contribution aimed to provide broad guidelines on this issue. document for text proposal inclusion in the TR.

Comments/Questions: the optimisation of proposals was discussed. Enough details would be needed for each proposal description. Alternative solutions and potential improvements would be included, upon consensus. The principles of making standards were reminded.
Conclusion: the document was revised in TD GPC150121.
TD GPC150121 Principles for TR update (revision of TD GPC150014) was revised in TD GPC150124.
TD GPC150124 Principles for TR update (revision of TD GPC150121) was agreed.

1.6
Work plan

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

http://www.3gpp.org/ftp/Information/WORK_PLAN/
TD GPC150116 Updated Workplan for Cellular IoT was updated in TD GPC150128.

Mr. Assen Golaup presented TD GPC150128 Updated Workplan for Cellular IoT (FS_IoT_LC) (update of GPC150116).
Comments/Questions: 
Proposal 1: A GERAN WG1 cellular IoT Teleconference is proposed between GERAN#65 and the April Cellular IoT adhoc. The proposed date is 1st April 2015 (09.00-12.00 CEST) and will be hosted by Vodafone. Agreed.

About Proposal 2 it was pointed out that it is up to the ordinary meetings to schedule and agree on further Ad-hoc or ordinary -BIS meetings. 
Proposals 3.1 and 3.2 were not agreed.
Conclusion: the document was noted.

1.7
Letters to other groups

LSs sourced TSG GERAN WG1: none.
1.8
Any other business
None.
1.9
Close of meeting
The TSG GERAN1 Chairman thanked ETSI for hosting the GERAN1 ad-hoc meeting on CIoT and for the excellent facilities that allowed a smooth running of the meeting. 
The TSG GERAN1 Chairman thanked the Secretary and all the delegates for their hard work.
The meeting was then closed.
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