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7.1.1
Opening of the meeting

The meeting was opened by the TSG GERAN WG1 Chairman, Mr. Olof Liberg (Ericsson). The Secretary was Paolo Usai (ETSI MCC).
Note (decision taken at SA#42).

"Noted": A document is "noted" to indicate that its content was made available to the meeting, but that the document itself was not agreed or endorsed by the meeting. Any agreements or actions resulting from discussion of the document are explicitly indicated in the meeting report.

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

The Chairman made the following call for IPRs:

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

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

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

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

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


After the call for IPR, the Chairman made the following statement regarding competition law (NEW !):

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

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

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

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

7.1.2
Approval of the agenda
The TSG GERAN WG1 Chairman presented the Draft Agenda for TSG GERAN WG1 during TSG GERAN#63 in Ljubljana, Slovenia, provided in TD GP-140431; the Agenda was approved.
7.1.3
Actions related to previous meetings

7.1.3.1
Approval of documents from the previous meeting

The report from the previous GERAN WG1#62 meeting in TD GP-140423 was already provided during the GERAN#62 Plenary. It was approved (in version 0.0.1).

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

None.

7.1.4
Letters / Reports from other groups 

7.1.4.1
TSG-CT, TSG-RAN, TSG-SA and PCG/OP
Mr. Juergen Hofmann presented TD GP-140494 LS on introducing the new RSRQ measurements definition, from TSG RAN. This LS was also allocated to WG2 under A.I. 7.2.4.1.

RAN4 has discussed the topic of UE measuring RSSI for RSRQ in all OFDM symbols in the sub-frame (similar to the RSRQ definition used when restricted measurement subset is signalled) and not only the OFDM symbols carrying CRS. RAN4 sees it beneficial to introduce network control of the use of RSRQ measurement, i.e. to allow network to indicate to UE that it shall use this RSRQ measurement method where RSSI is measured over all OFDM symbols, when indicated, this RSRQ measurement method is applicable on all E-UTRA carriers the UE is configured to measure.

The RSRQ measurement definition where RSSI is measured in all OFDM symbols in any measured subframe is applicable in the following RRC states and measurement scenarios:


RRC_IDLE and RRC_CONNECTED mode for intra-frequency RSRQ and inter-frequency RSRQ


Idle mode, CELL_PCH, URA_PCH, CELL_FACH and CELL_DCH states for inter-RAT RSRQ in UTRA.


RRC_IDLE and RRC_CONNECTED mode for inter-RAT RSRQ in GERAN

Additionally, RAN4 propose RAN2 to discuss whether the support of the new RSRQ measurement is a UE capability.

Actions:

To TSG RAN WG2

1)
RAN4 respectfully requests RAN2 to introduce possibility for network to indicate to UE(s) in all UTRA and E-UTRA RRC states indicated above that whether the UE(s) shall utilize legacy RSRQ measurement method or the RSRQ measurement method where the RSSI computation is done over the all OFDM symbols in a subframe.

2)
RAN4 propose RAN2 to discuss whether the support of the new RSRQ measurement is a UE capability.

To TSG GERAN2

1)
RAN4 respectfully requests GERAN to introduce possibility for network to indicate to UE(s) in all GERAN RRC states indicated above that whether the UE(s) shall utilize legacy RSRQ measurement method or the RSRQ measurement method where the RSSI computation is done over the all OFDM symbols in a subframe.

2)
RAN4 propose GERAN2 to discuss whether the support of the new RSRQ measurement is a UE capability.

Comments / Questions: Nokia Networks pointed out that the UE capability was felt needed in RAN2 at their last meeting.
Conclusion : this Liaison Statement was noted at the TSG GERAN WG1#63 meeting.
Mr. Juergen Hofmann presented TD GP-140645 LS on Introduction of mobility parameters in RRC IDLE on the new RSRQ measurements definition, from TSG RAN WG4. This LS was also allocated to WG2 under A.I. 7.2.4.1.

With regards to the LS on the new RSRQ measurement definition, RAN4 further agreed that network broadcasts parameters for states as follows.

-
Cell (re)selection parameters for new RSRQ can be broadcasted by network in E-UTRAN IDLE state, CELL_PCH, URA_PCH, CELL_FACH and CELL_DCH states in UTRAN, GERAN IDLE state.


RAN4 identified that the value of new RSRQ can be different from that of legacy RSRQ and so the different cell (re)selection parameters are deemed necessary.


The details of signalling should be discussed in RAN2/GERAN2.

Actions:

To TSG RAN WG2

1)
RAN4 respectfully requests RAN2 to consider the introduction of new RSRQ specific parameters for IDLE signalled by network into the corresponding specifications.

To TSG GERAN2

1)
RAN4 respectfully requests GERAN2 to consider the introduction of new RSRQ specific parameters for IDLE signalled by network into the corresponding specifications.
Comments / Questions: Ericsson felt the Cell (re)selection parameters for new RSRQ were still unclear. A LS was sent recently from RAN2 asking more clarifications. Further LS could clarify better the situation in RAN WGs, e.g. with respect to wideband RSRQ. Possible impact on TS 45.008 was envisaged.
Conclusion : this Liaison Statement was noted at the TSG GERAN WG1#63 meeting.

7.1.4.2
From Partners and their bodies
None.


7.1.4.3
Others

None.
7.1.5
Technical work


7.1.5.1
Documents related to Rel-11 or earlier features
TD GP-140613 Extension of EARFCN value range in GERAN, from Alcatel-Lucent, Ericsson, was revised in TD GP-140631.

Mr. Antonello Pisu presented TD GP-140631 Extension of EARFCN value range in GERAN (Update of GP-140613), from Alcatel-Lucent, Ericsson. this contribution was also allocated to A. I. 7.2.5.2.1.
The decision in RAN WG2 to extend the EARFCN value range and the number of E-UTRA frequency bands allows for an extension of the EARFCN value range from former maximum number 65535 to now 262143 and the number of E-UTRA frequency bands from former 64 operating bands to now 256 operating bands, i.e. an increase by a factor of 4.

GERAN WG2 has in previous meetings discussed how to support the EARFCN value range extension as agreed in RAN WG2 for UTRAN and E-UTRAN, thus at GERAN#59 an LS was sent to RAN WG4 describing 3 different proposals how to potentially support extension of EARFCN numbering space in GERAN. The essence of the 3 alternatives is basically the following:

1-
Local mapping of EARFCN values in the extended range (>65535) to 16-bit encoded EARFCN code points in GERAN.

2-
Modification of concerned SI and p-t-p messages so that 18-bit EARFCNs can be signalled.

3-
Transition via an intermediate E-UTRA layer signalled with legacy 16-bit EARFCN encoding in GERAN.

After discussing the GERAN EARFCN extension issue at several RAN4 meetings, an LS reply was received at GERAN#62 with the following statement:

"RAN4 has discussed Alternatives 1, 2 and 3 outlined in the GERAN2 LS and would like to confirm the feasibility of Alternatives 1 and 2. RAN4 would like to ask GERAN2 to decide which of these two alternatives is to be specified."

This contribution further discusses the two first alternatives (Alternative 1 and Alternative 2) as above and proposes a way forward.

Although the impact to GERAN signalling from the EARFCN extension proposal in Alternative 2 seems rather comprehensive at a first glance, the corresponding changes are rather straight forward without any complicated implications for the BSS or the mobile stations. Once the signalling changes are in place, the communication between the MS, BSS and eNB in respect to EARFCN will be completely future-proof hence requiring no further changes or adaptations in the BSS or elsewhere.

In addition, Alternative 2 provides a fully transparent solution since the same 18-bit EARFCN value, for a given E-UTRA frequency in a given frequency band, is signalled within and between all RATs when the same E-UTRA frequency is addressed.


From O&M perspective as well as from test/trouble shooting point of view, this is to be viewed as a substantial benefit.

Implementing and maintaining a mapping table in the network and in the mobile stations as required according to Alternative 1 introduces a complexity that brings an implementation risk into the BSS and into the mobile stations (this will be avoided with the Alternative 2 solution).

The claim that Alternative 2 will have a negative impact on legacy mobile stations in respect to BCCH acquisition time is not correct. In fact the opposite has been proven in clause 2.2. If the network is broadcasting more than one (1) EARFCN > 65535 in the SI2quater message, the negative impact to legacy mobile stations will be larger from Alternative 1 compared to Alternative 2 (and will continue to get larger as the number of EARFCNs > 65535 included in the SI2quater message increases).

It is also worth mentioning that the changes according to Alternative 2 are all within the control of TSG GERAN, while the changes requested for Alternative 1 to work, fully relies on TSG RAN4 understanding and acceptance.
Comments / Questions: the document was under discussion in WG2 as well.
Conclusion : this contribution was noted at the TSG GERAN WG1#63 meeting.

Mr. Michel Robert presented TD GP-140495 CR 45.002-0179 Support for extended EARFCN value range in GERAN (Radio Interface) (Release 11), from Alcatel-Lucent, Ericsson.
It was POSTPONED (until next meeting).

Mr. Michel Robert presented TD GP-140496 CR 45.002-0180 Support for extended EARFCN value range in GERAN (Radio Interface) (Release 12), from Alcatel-Lucent, Ericsson.

It was POSTPONED (until next meeting).

TD GP-140497 CR 45.008-0622 Support for extended EARFCN value range in GERAN (Radio Interface) (Release 11), from Alcatel-Lucent, Ericsson, was revised in TD GP-140638.

Mr. Michel Robert presented TD GP-140638 CR 45.008-0622 rev 1 Support for extended EARFCN value range in GERAN (Radio Interface) (Release 11), from Alcatel-Lucent, Ericsson.

It was POSTPONED (until next meeting).

TD GP-140498 CR 45.008-0623 Support for extended EARFCN value range in GERAN (Radio Interface) (Release 12), from Alcatel-Lucent, Ericsson, was revised in TD GP-140639.

Mr. Michel Robert presented TD GP-140639 CR 45.008-0623 rev 1 Support for extended EARFCN value range in GERAN (Radio Interface) (Release 12) , from Alcatel-Lucent, Ericsson.

It was POSTPONED (until next meeting).

TD GP-140614 Draft CR 24.008 Capability indicator for extended EARFCN value range in GERAN, from Alcatel-Lucent, Ericsson was revised in TD GP-140652.
Mr. Claes-Göran Persson presented TD GP-140652 Draft CR 24.008 Capability indicator for extended EARFCN value range in GERAN, from Alcatel-Lucent, Ericsson. this contribution was also allocated to A. I. 7.2.5.2.1.

It was POSTPONED (until next meeting).

7.1.5.2
Documents related to Rel-12 features

7.1.5.2.1
Introduction of ER-GSM band
None.
7.1.5.2.2
Downlink Multi Carrier
DMCG
Mr. Chao Luo presented TD GP-140554 CR 45.002-0178 Correction to pseudo code indentation (Release 12), from HuaWei Technologies Co., Ltd, Ericsson.
It was agreed.
Mr. Mårten Sundberg presented TD GP-140586 CR 45.005-0575 Removal of brackets for DLMC requirements (Release 12), from Ericsson.
It was agreed.

7.1.5.2.3
MSRD for VAMOS
Mr. Khairul Hasan presented TD GP-140573 Meeting Minutes of MSRD for VAMOS Telco#6, from WI Rapporteur.

Comments / Questions: none.
Conclusion : this document was noted.

Mr. Khairul Hasan presented TD GP-140574 VAMOS III Performance Spreadsheet v21, from WI Rapporteur.

This document provided the status of the excel file with the description of different spreadsheets used in the excel file.

Comments / Questions: none.
Conclusion : this document was noted.

Mr. Khairul Hasan presented TD GP-140575 VAMOS III RBER Analysis, from WI Rapporteur.

The latest VAMOS III performance spreadsheet v21 contains RBER figures from all four contributing companies. This document analysed those figures and proposed final figures to be agreed.

It is expected that VAMOS III MS offers same level of speech quality as VAMOS II MS but at significantly lower C/I or Es/N0. The C/I and Es/N0 values at which 1% FER can be reached are already specified. From the above analysis, it is clear that at 1 % FER, VAMOS III MS cannot always offer better RBER than VAMOS II MS. The VAMOS II RBER specification figures are sufficiently mature and proven to yield good speech quality. Thus, in order to preserve the link level gain in C/I and Es/N0 for VAMOS III MS over VAMOS II MS without compromising the speech quality, same levels for FER and RBER should be used for specification. Therefore, the most appropriate step is to apply VAMOS II RBER specification figures in order to specify RBER figures for VAMOS III MS.

The above analysis has also shown that the calculated average RBER figures for VAMOS III based on the proposals of the contributing companies are sufficiently close to the VAMOS II RBER specification figures. This indicates that the VAMOS II RBER specification figures are expected to be within the margin assumed by different companies while proposing the VAMOS III RBER figures.

Proposal: Use VAMOS II RBER specification figures to specify RBER figures for VAMOS III MS.

The proposed formulas are applicable for both low and high bands.

Based on the above analysis, the WI Rapporteur proposed that VAMOS II RBER specification figures are used to specify the final RBER figures for VAMOS III MS for adoption in TS 45.005.
Comments / Questions: none.
Conclusion : this document was noted.

Mr. Khairul Hasan presented TD GP-140576 CR 45.005-0572 VAMOS III Performance Requirements – FER (Release 12), from Nokia Networks, MICROSOFT EUROPE SARL, MediaTek Inc., Intel Corporation (UK) Ltd, TELECOM ITALIA S.p.A., Ericsson. Com-Research asked to align FER and RBER CRs (i.e. remove [ ] at the same meeting), and asked to postpone this CR. Nokia networks pointed out that it was left the possibility to check the values for one cycle, and disagreed with Com-Research's comment that removing the [ ] only for FER would not help the test group, that would need also the removal of [ ] for the RBER values. Nokia networks felt there was no dependency.
It was postponed (until later on). Then, after an off-line discussion, it was agreed.
Mr. Khairul Hasan presented TD GP-140577 CR 45.005-0573 VAMOS III Performance Requirements – RBER (Release 12), from Nokia Networks, MICROSOFT EUROPE SARL, MediaTek Inc., Intel Corporation (UK) Ltd, TELECOM ITALIA S.p.A., Ericsson. Com-Research asked whether the values were copied from VAMOS II requirements, and suggested to avoid having two separate tables containing the same values.
It was agreed.
Mr. Khairul Hasan presented TD GP-140578 MSRD for VAMOS Workplan, from WI Rapporteur.

This document presented the proposed work plan for the specification work related to the work item. 

Comments / Questions: none.
Conclusion : this document was noted.

Mr. Khairul Hasan presented TD GP-140579 MSRD for VAMOS work item exception, from WI Rapporteur.

Comments / Questions: none.
It was agreed.
7.1.5.2.4
New Training Sequence Codes for GERAN
Mr. Mårten Sundberg presented TD GP-140596 Meeting minutes NewToN telco#4, from WI Rapporteur.

Comments / Questions: the WI Rapporteur invited Companies to make their proposals, and Qualcomm asked more time.
Conclusion : this document was noted.

Mr. Mårten Sundberg presented TD GP-140587 Training sequence design for NewToN, from Ericsson.

In this contribution, a Training Sequence Code (TSC) set for NewToN is proposed. The proposed TSC set from Ericsson was presented.
Comments / Questions: Nokia Networks felt that the simulation performance depended on the receiver, and input from more Companies would be welcome. 
Conclusion : this document was revised in TD GP-140646.

TD GP-140646 Training sequence design for NewToN (update of GP-140587) was noted.
Mr. Mårten Sundberg presented TD GP-140589 NewToN – Performance evaluation, from Ericsson. 

In this contribution, the impact of co-TSC interference (interference with the same TSC as the wanted signal in a synchronized network) has been investigated. Further, the gains of having a sparser TSC plan (as enabled by e.g. NewToN) have been assessed. It was found that by using 16 TSCs instead of eight in the TSC plan, the probability of strong co-TSC interference can be reduced, resulting in a link level gain of 1.7-2.7 dB.

The new TSC set has also been investigated on system level using a dynamic system level simulator with an integrated link level simulator object in detail modelling the impact of TSCs allocation for each radio link. System capacity gains in the range of 33.6 - 47.4 % were observed compared to a system utilizing TSC set 1 for the TSC plan.

Furthermore, the proposed TSC set was evaluated with the agreed framework to provide on average 1.5 dB and 0.7 dB gains respectively when compared with TSC set 1 and TSC set 1 and TSC set 2. The gains were seen to provide rather large variations depending on scenario with maximum gain at 4.8 dB, but also noting some losses mainly in the less prioritized scenarios according to the agreed framework.
Comments / Questions: Nokia Networks asked to clarify Figures 6 and 7 (for CCI and ACI cases), and whether HT100 was tested. The optimisation process was felt more demanding, comparing with VAMOS, and some losses were noticed. Nokia Networks asked more time to review the conclusions of this (late) document. Values in Table 4 was asked to be further elaborated (about whether legacy set 1 was used, which was confirmed).
Conclusion : this document was noted.

Mr. Mårten Sundberg presented TD GP-140598 NewToN – Collected performance, from Ericsson.

Comments / Questions: none.

Conclusion : this document was noted.

Mr. Mårten Sundberg presented TD GP-140588 NewToN – MS capability and relation to VAMOS, from Ericsson. This contribution was also allocated to A. I. 7.2.5.3.3.

The paper is an update of TD GP-140143 with major changes highlighted in red font.

The following proposals are made:

Proposal 1: All NewToN MSs shall for the CS domain support TSC set 1 to 4.

Proposal 2: TSC set 3 and 4 for VAMOS+NewToN supporting MSs follow the same principles as TSC set 1 and TSC set 2 for VAMOS MSs in that TSC set 4 follow the alternative mapping of associated control channels and pairing of TSC from set 3 and set 4 with the same TSC index is the only allowed pairing option for VAMOS+NewToN MSs.

Comments / Questions: Nokia Networks asked to clarify Proposal 1 for the PS domain. Nokia Networks also asked more comments from other Companies on Proposal 2. Huawei pointed out that not all pairings were allowed and expressed concern about the performance. TSC set 1 supported in all cells for legacy reasons was felt a major restriction. Com-Research commented on all TSC sets and on colour codes, and felt planning was missing about system performance, hence the proposals needed further evaluation. Nokia Networks asked to clarify the pairing on a burst by burst basis, the shifted SACCH principle extended from VAMOS to NewTon. Com-Research was sceptical with combining VAMOS and NewTon. About Proposal 1 (and 2 as well), Com-Research asked that further evaluation be performed to show the gains. Qualcomm felt legacy mobiles behaviour should be taken into account (in terms of affected performance).
Conclusion : this document was noted.

NewToN

Mr. Mårten Sundberg presented during TSG GERAN1#62 TD GP-140354 CR 45.001-0078 Introduction of extended TSC sets (Rel-12), from Ericsson. NSN asked to clarify the GMSK case in last sentence of 5.2a.2 and 5.2a.3, which was clarified. Com-Research pointed out the complexity aspect when introducing new training sequences, and asked significant gain be shown in the analysis of the performance assessment.
It was POSTPONED. Then it was revised at TSG GERAN1#63 in TD GP-140590.
Mr. Mårten Sundberg presented TD GP-140590 CR 45.001-0078 rev 1 Introduction of extended TSC sets (Release 12), from Ericsson. Alignment of CS and PS domain was discussed (numbering of TSC sets should be unique). VAMOS and non-VAMOS case was raised by Com-Research (non all cases were simulated and results provided). Qualcomm asked the PS cases be well defined, first. Renaming of TSC set 3 was requested.
The CR was revised in TD GP-140674. More time for new simulations was requested by Qualcomm. Com-Research also asked to have the necessary time to check the impact on legacy implementations.
TD GP-140674 CR 45.001-0078 rev 2 Introduction of extended TSC sets (Release 12) was POSTPONED (until next meeting).
Mr. Mårten Sundberg presented during TSG GERAN1#62 TD GP-140355 CR 45.002-0177 Introduction of extended TSC sets (Rel-12), from Ericsson. NSN asked to clarify the Note in Table 5.2.3e. The Summary of changes or Reason for change could include the corrections.
It was POSTPONED. Then it was revised at TSG GERAN1#63 in TD GP-140591.

Mr. Mårten Sundberg presented TD GP-140591 CR 45.002-0177 rev 1 Introduction of extended TSC sets (Rel-12), from Ericsson. Com-Research commented one the note in table 5.2.3e, that could be removed adding the line "1" and "1". TSC set 2 was not defined for the PS domain.
It was revised in TD GP-140675. Com-Research asked to clarify the DTM case (one sentence will be moved in another place). Qualcomm questioned the TSC selection and assignment in PS (e.g. for networks not supporting the new TSCs).
TD GP-140675 CR 45.002-0177 rev 2 Introduction of extended TSC sets (Release 12) was POSTPONED (until next meeting).
Mr. Mårten Sundberg presented during TSG GERAN1#62 TD GP-140356 CR 45.008-0621 Introduction of extended TSC sets (Rel-12), from Ericsson. NSN asked to clarify the shifting approach. Qualcomm felt the pairing of TSCs should distinguish, taking into account the old (TSC set 1 and TSC set 2) and new TSCs (TSC set 3 and TSC set 4), then pairing considering that TSC set 1 is similar to TSC set 3 and TSC set 2 is similar to TSC set 4. Com-Research pointed out there could be a potential issue. Further input is expected on the pairing options. Com-Research proposed to postpone the VAMOS discussion in NewToN until the performance evaluation of the new TSCs is available. NSN felt pairing would require further discussion.
It was POSTPONED. Then it was revised at TSG GERAN1#63 in TD GP-140592.

Mr. Mårten Sundberg presented TD GP-140592 CR 45.008-0621 rev 1 Introduction of extended TSC sets (Release 12), from Ericsson. tables were asked to be re-numbered. Captions were asked to be updated (not to be identical). Iu mode support was discussed.
It was revised in TD GP-140676. Nokia Networks asked to change the numbering of Table (one is missing).
TD GP-140676 CR 45.008-0621 rev 2 Introduction of extended TSC sets (Release 12) was POSTPONED (until next meeting).
Mr. Mårten Sundberg presented TD GP-140357 CR 45.009-0024 Introduction of extended TSC sets (Rel-12), from Ericsson.

It was POSTPONED. Then it was revised at TSG GERAN1#63 in TD GP-140593.

Mr. Mårten Sundberg presented TD GP-140593 CR 45.009-0024 rev 1 Introduction of extended TSC sets (Release 12), from Ericsson. Huawei asked to restructure the VAMOS and non-VAMOS cases in tables.
It was revised in TD GP-140677. Qualcomm pointed out the impact on legacy phones. The mapping was explained. Huawei asked justification of the gains with this proposal.
TD GP-140677 CR 45.009-0024 rev 2 Introduction of extended TSC sets (Release 12) was POSTPONED (until next meeting).
Mr. Mårten Sundberg presented TD GP-140594 CR 45.050-0010 Introduction of extended TSC sets (Release 12), from Ericsson.

It was revised in TD GP-140678. Com-Research felt one paragraph was outdated. Nokia networks suggested some editorial corrections.
TD GP-140678 CR 45.050-0010 rev 1 Introduction of extended TSC sets (Release 12) was POSTPONED (until next meeting).
Mr. Mårten Sundberg presented TD GP-140595 Draft CR 24.008 Introduction of extended TSC sets (Release 12), from Ericsson. This document was also allocated under A. I. 7.2.5.3.3.
Comments / Questions: the affected sub-clauses were swapped.
Conclusion : this document was revised in TD GP-140679.
TD GP-140679 Draft CR 24.008 Introduction of extended TSC sets (Release 12) (update of GP-140595) was noted.
Mr. Mårten Sundberg presented TD GP-140597 NewToN - Workplan, from WI Rapporteur.

Comments / Questions: none.

Conclusion : this document was noted.

NewToN

Telco #5: 


5th November, 2014 (Host: Ericsson, 9 a.m. to 12 a.m. CET)

Mr. Mårten Sundberg presented TD GP-140539 NewToN work item exception, from WI Rapporteur, was updated in TD GP-140542.

Mr. Mårten Sundberg presented TD GP-140542 NewToN work item exception, from WI Rapporteur.

Comments / Questions: none.

Conclusion : this document was agreed.

7.1.5.2.5
Support for BeiDou Navigation Satellite System for LCS

Mr. Xinhui Wang presented TD GP-140436 CR 45.005-0571 Introduction of BDS in GERAN (Release 12), from ZTE Corporation. This document was also allocated under A. I. 7.2.5.3.4.
It was agreed (conditionally to WG2 agreements).
7.1.5.2.6
Small Technical Enhancements and Improvements for Release 12
TD GP-140599 Changes to 3GPP TS 51.021 due to ETSI update of harmonized standard, from Ericsson, was revised in TD GP-140640.

Mr. Mårten Sundberg presented TD GP-140640 Changes to 3GPP TS 51.021 due to ETSI update of harmonized standard (revision of GP-140599), from Ericsson, Nokia Networks.

During 2013 the ETSI harmonized standard (HS) for GSM base stations, ETSI EN 301 502, was modified by ETSI MSG. This change aimed at aligning with HSs for other 3GPP access technologies to show conformance to the Radio Equipment Directive (/R&TTE Directive). The latest version, ETSI EN 301 502v11, is now officially approved by the European Community. Due to this change there is no longer a 1:1 relationship between the HS and the Essential Conformance part of 3GPP TS 51.021. This document proposed a way forward to handle this fact for 3GPP TS 51.021.

Comments / Questions: Alcatel-Lucent asked to further clarify the procedure in relation with the type approval requirements. Minimum requirements are defined by 3GPP. Base Station manufacturers will not be affected by the proposed changes.
Conclusion : this document was noted.

TEI12

TD GP-140600 CR 51.021-0274 Correction due to ETSI update of harmonized standard (Release 12), from Ericsson, was revised in TD GP-140641.

Mr. Mårten Sundberg presented TD GP-140641 CR 51.021-0274 rev 1 Correction due to ETSI update of harmonized standard (Release 12), from Ericsson, Nokia Networks.

It was revised in TD GP-140683.

TD GP-140683 CR 51.021-0274 rev 2 Correction due to ETSI update of harmonized standard (Release 12) was agreed.
7.1.5.2.7
Any other Rel‑12 documents
TD GP-140610 -> TD GP-140628 (during the opening Plenary).

TD GP-140628 New WI Support of Power Saving Mode in GERAN, from Ericsson, Huawei Technologies Co. Ltd., VODAFONE Group Plc., TELECOM ITALIA S.p.A., Nokia Networks was approved at the opening TSG GERAN#63 Plenary meeting.
Mr. Mårten Sundberg presented TD GP-140611 CR 43.022-0033 Introduction of support for MS power saving mode (Release 12), from Ericsson.

It was revised in TD GP-140684.
MTCe-UEPCOP-GERAN
Mr. Nicklas Johansson presented TD GP-140684 CR 43.022-0033 rev 1 Introduction of support for MS power saving mode (Release 12) was revised in TD GP-140540. Telecom Italia S.p.A. asked to be added to the list of supporting Companies.
TD GP-140540 CR 43.022-0033 rev 2 Introduction of support for MS power saving mode (Release 12) was agreed.
Mr. Jeremie Giraud presented TD GP-140434 Multi-constellation optimization in LCS, from THALES.

As part of Minimum performance requirements applicable to the MSs that support multi-constellation Assisted GNSS, the ability of the MS to provide a position fix in weak satellite signals conditions is specified, and referred to as "sensitivity".

This paper detailed the sensitivity specification logic, and identified evolutions which would contribute to improve the location services performance.

Comments / Questions: the chipset constraints for positioning were discussed.
Conclusion : this document was noted.
Mr. Jeremie Giraud presented TD GP-140499 CR 45.005-0574 A-GANSS sensitivity use case (Release 12), from THALES.

It was revised in TD GP-140685. Justification was requested for this CR. Qualcomm objected this CR, and committed to provide a discussion paper on the matter at next meeting.
TEI12

TD GP-140685 CR 45.005-0574 rev 1 A-GANSS sensitivity use case (Release 12) was POSTPONED (until next meeting).

7.1.5.3
Documents related to Study Items
7.1.5.3.1
Solutions for GSM/EDGE BTS Energy Saving
Mr. Juergen Hofmann presented TD GP-140584 Meeting Minutes of BTS Energy Savings telco#15, from SI Rapporteur.

Comments / Questions: Com-Research commented on power reduction applicable for the SDCCH channel.
Conclusion : this document was noted at the GERAN1#63 meeting.

Mr. Juergen Hofmann presented TD GP-140500 Power Reduction on BCCH Carrier - Performance Evaluation (Update), from Nokia Networks.

In this contribution updated results were shown for the coverage layer scenario and the small cell configuration S222 related to the evaluation of the BCCH power saving method, for low mobility users and for the voice-only traffic scenario. From the results it can be seen that in the investigated power reduction range up to 6 dB, savings in cumulated TRX power consumption up to about 16 % are possible in these scenarios, which is considered to be substantial.

With regard to call quality, the level of satisfied users is met in all scenarios, the actual levels being all above 98.5 %. It is also noted that the results are observed to be close to those reported for configuration S222, which evaluates satisfied user rates for DL and power reductions of 0 dB and 2 dB between 99% and 100%, although investigated for the capacity layer with 500 m cell radius.

With regard to reliability of the evaluation results, satisfied user rates on the BCCH for the reference case in scenario 1, 2 and 3 which should be identical, are close to each other (i.e. 100%, 99.1% and 100%, respectively) suggesting that still a somewhat longer simulation duration is needed.

Simulations have been also run for the capacity layer indicating the same level of power saving. Evaluations with regard to higher traffic loads are ongoing. Further channel allocation methods are also being investigated to identify possible additional gains.

From the results obtained so far, it is observed that the BCCH power saving candidate technique depicts an attractive feature for operators in saving OPEX in case of low traffic load scenarios.

Comments / Questions: different constellations have been evaluated, simulation time was more than doubled, more stable results were obtained.
Conclusion : this document was noted at the TSG GERAN1#63 meeting.
Mr. Juergen Hofmann presented TD GP-140585 Work plan of SI “Solutions for GSM/EDGE BTS Energy Saving”, from SI Rapporteur.
Comments / Questions: none.
Conclusion : this document was revised in TD GP-140687.
TD GP-140687 Work plan of SI “Solutions for GSM/EDGE BTS Energy Saving” (update of GP-140585) was noted at the TSG GERAN1#63 meeting.
TD GP-140398 Draft 3GPP TR 45.926 V1.3.0 on Solutions for GSM/EDGE BTS Energy Saving, from SI Rapporteur was agreed at the GERAN1#62 meeting. Not changed at ERAN1#63 meeting.
A telco#16 on BTS Energy Saving was agreed to take place on 29 October, 2014, Host Nokia Networks, 9 - 11 a.m CET.

7.1.5.3.2
Downlink MIMO
From TSG GERAN WG1#61/62
Mr. Khairul Hasan presented TD GP-140106 Draft TR 45.871 MIMO for Downlink v0.3.0, from SI Rapporteur. 

Comments / Questions: none.

Conclusion : was agreed at the GERAN1#61 meeting. Not changed at GERAN1#62 and #63 meeting.
From TSG GERAN WG1#63
Mr. Khairul Hasan presented TD GP-140580 Meeting Minutes of Downlink MIMO Telco#3, from SI Rapporteur. 

Comments / Questions: none.

Conclusion : this document was noted at the GERAN1#63 meeting.
Mr. Khairul Hasan presented TD GP-140581 Mode Detection and Mode Adaptation in Downlink MIMO, from Nokia Networks.
Two transmission modes are defined in MIMO transmission system in the 3GPP TR 45.871.

1)
Spatial multiplexing mode (dual stream)

In this mode, two different encoded bit-streams with orthogonal training sequences are modulated and transmitted simultaneously through two different antennas to the same mobile having two receiving antennas.

2)
Diversity mode (single stream)

In this mode a single bit-stream with legacy training sequence is modulated and transmitted either through two antennas or single antenna.

Since the MIMO capable MS needs to detect the transmission mode blindly there are two potential types of detection errors:

a)
false detection of single stream mode when actually dual stream mode is used

b)
false detection of dual stream mode when actually single stream is transmitted

In this paper, the impact of false detection of single stream transmission is also presented from link level simulation.
The mode detection in the receiver is based on SNR estimation after the interference cancellation.

In case of dual stream mode, the channel correlation estimation is based on the four sets of channel taps estimated by the receiver. The four sets h11, h12, h21, h22 correspond to the four paths between the two transmitting antennas and the two receiving antennas.

Although the MIMO mode adaptation mechanism in the downlink is controlled by the network, it is essential to identify required feedback metrics from the MS and the frequency of the feedback.

The delay between receiver and transmitter and the changes in the metrics need to be modelled.

This mode adaptation study has considered the sensitivity scenario only. In case of interference, with a single dominant interferer in particular, the channel correlation characteristics might be different. Thus different decision logic might be needed to select the best transmission mode.

For the receiver type used in the simulation, occurrences of erroneous detection of transmission mode are limited to scenarios with very low Es/No or C/I levels where information bits are not correctly decoded anyway. Thus there has been no loss in throughput performance compared with the ideal detection.

The mode adaptation technique described in this paper shows no loss of throughput at high Es/No compared with the constant dual stream mode. At low Es/No it shows some improvement but still is not able to meet the throughput with constant single stream mode. The impact on overall throughput with mode adaptation is, nonetheless, not very significant compared with the case with ideal adaptation.

Further work is deemed needed to identify existing or new feedback metrics needed to assist the mode adaptation mechanism.

Comments / Questions: none.

Conclusion :this document was noted at the GERAN1#63 meeting.

Mr. Khairul Hasan presented TD GP-140582 Downlink MIMO Workplan, from SI Rapporteur. 

Comments / Questions: none.

Conclusion : this document was revised in TD GP-140688.
TD GP-140688 Downlink MIMO Workplan (update of GP-140582) was noted at the GERAN1#63 meeting.
Downlink MIMO

Telco #4:


30 October, 2014, Host: Nokia Networks, 9 a.m. -12 p.m. CET.

7.1.5.3.3
UL MU-MIMO
Mr. Chao Luo presented TD GP-140551 Draft TR 45.876 UL MU-MIMO v0.1.0, from SI Rapporteur (Huawei Technologies Co., Ltd). 
Comments / Questions: none.

Conclusion : this document was agreed at the GERAN1#63 meeting.
Mr. Chao Luo presented TD GP-140553 pCR 45.876 Pairing Scheme for UL MU-MIMO, from Huawei Technologies Co., Ltd.
This pCR proposed to add a clause 5.3.1 to describe the pairing scheme based on USF sharing.

Comments / Questions: none.
Conclusion : this pCR was agreed at the GERAN1#63 meeting.
TD GP-140612 MS energy consumption model, from Ericsson was revised in TD GP-140660.
TD GP-140660 MS energy consumption model, from Ericsson. This document was also allocated to A. I. 7.1.5.3.4, 7.2.5.3.8, 7.2.5.3.9 was WITHDRAWN at the GERAN1#63 meeting. 
Mr. Chao Luo presented TD GP-140552 Work Plan of SI "UL MU-MIMO", from SI Rapporteur (Huawei Technologies Co., Ltd). 
Comments / Questions: none.

Conclusion : this document was revised in TD GP-140686.
TD GP-140686 Work Plan of SI “UL MU-MIMO” (revision of GP-140552) was noted at the GERAN1#63 meeting.
Telco UL MU-MIMO
Telco #2


Not scheduled.
7.1.5.3.4
Study on Power Saving for MTC Devices
Mr. Jing Han presented TD GP-140487 Meeting Minutes of uPoD Telco#2, from SI Rapporteur. This document was also allocated to A. I. 7.2.5.3.9.

Comments / Questions: none.
Conclusion : this document was noted at the GERAN1#63 meeting.
Mr. Jing Han presented TD GP-140485 Draft TR 43.869 V0.1.1 for FS_uPoD, from SI Rapporteur. This document was also allocated to A. I. 7.2.5.3.9.

Comments / Questions: Nokia Networks asked to elaborate the text in in Reference Case Assumptions ("the reference case can be rebuilt if necessary"). Huawei clarified the reference would be dependent on the use case. ToC was asked to be revised as well.
Conclusion : this document was revised in TD GP-140663.

Mr. Jing Han presented TD GP-140663 Draft TR 43.869 V0.2.0 for FS_uPoD, from SI Rapporteur. Ericsson requested some alignment in Tables 3 and 4. Nokia Networks asked some more time to check the assumptions and commonalities with the SI Cellular IoT.
It was noted at the GERAN1#63 meeting.
Ms. Lei Liu presented TD GP-140555 pCR 43.869 Introduction of Reference Cases, from Huawei Technologies Co., Ltd. This document was also allocated to A. I. 7.2.5.3.9.

Comments / Questions: none.
Conclusion : this document was revised in TD GP-140661.
TD GP-140661 pCR 43.869 Introduction of Reference Cases (update of GP-140555) was updated in TD GP-140706.
TD GP-140706 pCR 43.869 Introduction of Reference Cases (update of GP-140661) was noted at the GERAN1#63 meeting.
TD GP-140612 MS energy consumption model, from Ericsson, was revised in TD GP-140660.
TD GP-140660 MS energy consumption model, from Ericsson. This document was also allocated to A. I. 7.1.5.3.3, 7.2.5.3.8, 7.2.5.3.9 was WITHDRAWN.
Mr. Jing Han presented TD GP-140486 Work Plan for FS_uPoD, from SI Rapporteur. This document was also allocated to A. I. 7.2.5.3.9.

Comments / Questions: none.
Conclusion : this document was noted at the GERAN1#63 meeting. 
Telco uPoD
Telco #3:


25 September, 2014 (Host: CMCC, 9 to 11 a.m. CEST)

7.1.5.3.5
Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things
Working assumptions & WI Rapporteur
Mr. Assen Golaup presented TD GP-140471 Skeleton TR proposal for Cellular IoT, from VODAFONE Group Plc. This document was also allocated to A. I. 7.2.5.3.11.

The attached document is proposed for approval as the skeleton Technical Report for the new study on 'Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things' (FS_IoT_LC) which was approved at GERAN#62.

GERAN WG1 and WG2 are kindly requested to discuss and approve the structure of the TR.
Comments / Questions: TR number will be allocated by the 3GPP Specification Manager (JMM). Nokia Networks asked to have room for different concepts and solutions in the Overall conclusions clause.
Conclusion : this first version of the skeleton was agreed at the GERAN1#63 meeting. 
TD GP-140472 Text proposal for introductory sections of Cellular IoT TR, from VODAFONE Group Plc. was also allocated to A. I. 7.2.5.3.11, and was updated in WG2 in TD GP-140654.
Mr. Assen Golaup presented TD GP-140654 Text proposal for introductory sections of Cellular IoT TR (update of GP-140472).

Comments / Questions: editorial comments were made. Ericsson commented on the performance objectives and 4.1.1 Improved indoor coverage was asked to be further elaborated (the information rate of 160 bps was discussed), and sub-clause 4.2.2 Impact to legacy services was asked to be checked.
Conclusion : this document was revised in TD GP-140680 (to put an Editor's Note to 4.1.1 and 4.2.2 removed).
Mr. Assen Golaup presented TD GP-140680 Text proposal for introductory sections of Cellular IoT TR (update of GP-140654).
Comments / Questions: none.
Conclusion : this text was agreed at the GERAN1#63 meeting, and will be included in the TR.
Mr. Assen Golaup presented TD GP-140649 Minutes of Cellular IoT telco#2, from VODAFONE Group Plc.
Comments / Questions: none.
Conclusion : this document was noted at the GERAN1#63 meeting. 
TD GP-140474 Report from GERAN Telco#2 on Cellular IoT -Clean slate PHY and simulation assumptions, from VODAFONE Group Plc was revised in TD GP-140672.
Mr. Assen Golaup presented TD GP-140672 Report from GERAN Telco#2 on Cellular IoT -Clean slate PHY and simulation assumptions (update of GP-140474), from VODAFONE Group Plc.
Comments / Questions: none.
Conclusion : this document was noted at the GERAN1#63 meeting. 
Mr. Chao Luo presented TD GP-140560 Traffic model for Cellular IoT, from HuaWei Technologies Co., Ltd, HiSilicon Technologies Co. Ltd. This document was also allocated to A. I. 7.2.5.3.11.
This contribution proposed a traffic model for Cellular IoT. Based on analysed traffic characteristics and traffic model from Annex A of TR36.888 v12.0.0 with modifications, a traffic model and a requirement on PHY data rate were outlined in clause 2 and clause 3, respectively.

The Sources proposed to take the traffic model in clause 2 and the minimum net data rate required for PHY layer in clause 3 as working assumptions for future work on Cellular IoT.
Comments / Questions: change to the packet size was discussed (Huawei asked counter-proposals be explicitly formulated). Ericsson asked to remove the ISD [500]m. Vodafone felt the "Proposal: the minimum net data rate required for PHY layer is 200bps" a bit premature. Some co-operative work between the Author and the Editor of the TR would be needed.
Conclusion : this document was revised in TD GP-140681.
Mr. Chao Luo presented TD GP-140681 Traffic model for Cellular IoT (update of GP-140560).
Comments / Questions: latency definition was asked to be detailed (from/to) and possibly modified. In Annex concern on IP based triggering was expressed by Ericsson (80 bytes were felt not needed, much less being sufficient, e.g. 20 bytes). Ericsson proposed a distribution, and Huawei asked a concrete proposal be made. Ericsson failed to understand the link between A, B and C and the two appendixes A1 and A2, that were asked to be re-arranged.
Conclusion : There was no agreement on Annex A.

This document was revised into TD GP-140721.
TD GP-140721 Traffic model for Cellular IoT (update of GP-140681) was sent directly to the closing TSG GERAN Plenary meeting under Agenda Item 9.2.
Mr. Assen Golaup presented TD GP-140647 Outcome of off-line discussions on simulation assumptions for Cellular IoT, from VODAFONE Group Plc.

Assumptions for link level simulation and assumptions for system level simulation were tabled in this document. Also Assumptions for MCL evaluation were tabled in this document.
Comments / Questions: Huawei clarified that Item 6 for link level simulation in Table 1 was not correctly formulated (Huawei felt that a common assumption should be made, while Ericsson proposed a solution specific assumption). Item 6 was not agreed. On Item 4 : Need to consider inter-RAT interference is FFS was initially asked to be removed, for the sake of progress. Then, Item 4 in Table 1 was re-worded into : "Sensitivity shall be modelled. Interference scenarios need to be developed" which was agreed. About Item 4 in Table 2: a note "Mobility scenarios need to be considered" was suggested, but not agreed. About Item 7 in Table 2: not agreed. About Item 8 in Table 2: 1) ok, 2) not agreed.
Conclusion : the following assumptions (items) were agreed:

with reference to the column Conclusions in Table 1 Assumptions for link level simulation: 1, 2, 3, 4 (modified into: "Sensitivity shall be modelled. Interference scenarios need to be developed"), 5, 7;

in column Conclusion in Table 2 Assumptions for system level simulation: 1, 2, 3, 5, 6, 9, 14;
in column Conclusion in Table 3 Assumptions for MCL evaluations: 3, 4, 5, 6, 7.

This document was noted at the GERAN1#63 meeting.
TD GP-140561 Simulation Assumptions for Cellular IoT, from HuaWei Technologies Co., Ltd, HiSilicon Technologies Co. Ltd was updated in TD GP-140643. 
TD GP-140643 Simulation Assumptions for Cellular IoT (update of GP-140561), from HuaWei Technologies Co., Ltd, HiSilicon Technologies Co. Ltd proposed some common assumptions for link level simulation, system level simulation and MCL evaluation.
It was discussed during the off-line session. See directly TD GP-140647.
Comments / Questions: none.
Conclusion : this document was noted at the GERAN1#63 meeting (without presentation). 
TD GP-140566 Performance Comparison between TU and EPA, from HuaWei Technologies Co., Ltd, HiSilicon Technologies Co. Ltd was not presented, since an agreement was already reached.
This contribution compared TU 1 Hz and EPA 1Hz channel models based on link-level simulations.
Comparisons of TU and EPA were provided based on link-level simulations. No visible difference between TU and EPA was observed for NB M2M solution and only trivial difference was observed for GSM evolution based solution.
Comments / Questions: Nokia Networks asked to clarify how many repetitions were envisaged and what was the expected gain (it was clarified that this topic was dealt with in another contribution).
Conclusion : this document was noted at the GERAN1#63 meeting (without presentation). 
Mr. Mårten Sundberg presented TD GP-140608 Radio propagation channel for cellular IoT, from Ericsson. 
The radio propagation channel is an important part of the overall model that characterizes performance when carrying out link level, protocol level or system level simulations.

This is of special importance when considering the new deployment scenarios of devices considered in the cellular IoT study started in GERAN, where a new radio interface is considered, that should be optimized for these deployments.

This document collected some information to be considered in the modelling of the radio propagation channel taps with regards to the Doppler behaviour of the channel in a stationary scenario.

It is clear that the Doppler spread in channels with stationary transmitters and receivers is expected to differ significantly from the classical Doppler model typically used. The impact on performance from the different models and/or their complexity to implement in existing simulators, have not been considered.

It should be noted that only the modelling of the Doppler spread, and not scenario specific parameters, such as what maximum Doppler spread(s) should be used for stationary devices, has been collected.

Some initial consideration on the applicable Doppler spectrum for stationary devices has been made. Further consideration on impact on performance and modelling complexity is needed before determining on a way forward for the channel modelling in the cellular IoT study.
Comments / Questions: none.
Conclusion : this document was noted at the GERAN1#63 meeting. 
TD GP-140562 Evaluation Methodologies for Cellular IoT, from HuaWei Technologies Co., Ltd, HiSilicon Technologies Co. Ltd was updated in TD GP-140644.
Mr. Chao Luo presented TD GP-140644 Evaluation Methodologies for Cellular IoT (update of GP-140562), from HuaWei Technologies Co., Ltd, HiSilicon Technologies Co. Ltd. This document was also allocated to A. I. 7.2.5.3.11.
This document attempted to kick-off discussions on the evaluation methodologies for coverage, capacity, energy consumption and cost.
The sources proposed to take WA1 to WA15 in this document as working assumptions for future work in the Cellular IoT study.
Comments / Questions: Nokia Networks asked to clarify the Battery power (average). Neul asked to clarify in Table 1 the terms of the Effective noise power formula (6) (bandwidth) for consistency of calculations.
Conclusion : WA1 to WA15 were considered (one by one):

Coverage

WA1: The methodology to calculate Maximum Coupling Loss (MCL) in clause 5.2.1.2 of 3GPP TR 36.888 is reused for the evaluation of coverage performance. Agreed.
WA2: The coverage performance evaluation for a candidate solution shall include all uplink and downlink logical channels relevant to that candidate solution. Agreed.
WA3: The coverage performance of the limiting channel shall be taken as the coverage performance of a candidate solution. Agreed.
WA4: If repetition and/or spreading are used to improve coverage for a logical channel, the number of repetitions and/or spreading factors shall be declared for that logical channel. (Ericsson asked clarification on the number of repetitions). Agreed.
WA5: If frequency hopping is used to improve coverage for a logical channel, the assumed gain due to frequency hopping shall be declared for that logical channel. (Nokia Networks asked clarification on the kind of frequency hopping meant here, e.g. whether ideal frequency hopping was assumed). Not agreed.
Capacity

WA6: The capacity metric is defined as spectral efficiency in #MS/200 kHz/hour where #MS is the number of supported MTC MS derived from analysis or simulations. (Ericsson asked clarification on "analysis or simulations"). Vodafone felt the intention was just to have a normalization. Nokia Networks asked what was the usefulness of this WA and asked to change supported MTC MS -> served MTC MS. Not agreed.

WA7: The minimum system bandwidth shall be defined for each candidate solution both for a deployment within an existing GSM network and for a stand-alone deployment. (Ericsson asked clarification on the meaning of this WA, which was replied to be the needed bandwidth to be allocated from the operator to deploy the service Cellular IoT, felt of relevant importance for operators, e.g. in case of re-farming of GSM. Ericsson mentioned resource sharing could be exploited. Nokia Networks felt the WA too strict, as it was formulated, and asked to reword it.) Not agreed.
WA8: The system bandwidth assumed in any capacity performance evaluation shall be declared. Agreed.
Energy consumption

WA9: The input parameters for energy consumption analysis shall be as table 2, above. (Ericsson asked to align with uPoD WAs and asked clarifications on the values to be used for the calculations. Figure 1 components and Table 2 were discussed, and more refinement was requested, also to be discussed in WG2). Not agreed.
WA10: The energy consumption analysis shall be done as per step 2 in clause 2.3 of this document. Not agreed.
WA11: Energy consumption analysis shall be performed for three levels of coverage enhancement: 0 dB, 10 dB, and the maximum level achievable by the candidate solution and for two reporting frequencies: 1 and 12 reports per day. Agreed.
WA12: The power consumption in Power Save Mode shall be assumed to be 0.015 mW, which only includes the contributions of a low power crystal, a minimal amount of active circuitry such as timers, plus leakage. (Alignment with uPoD was discussed, Huawei reminded a specific note on this is was put in the WID). Not agreed.
Cost

WA13: Only factors relating to the building cost of a modem is taken into account in cost analysis. (Ericsson asked to consider further this cost WAs at next telco, Vodafone asked to consider complexity rather than cost.). Not agreed.
WA14: Cost analysis shall be presented as the cost saving comparing with a legacy GPRS modem. Not agreed.
WA15: The cost of a modem is divided into two parts: RF cost and baseband cost. The ratio of RF cost and baseband cost for the legacy GPRS modem is assumed to be 40:60. Not agreed.
This document was revised into TD GP-140682.

Mr. Chao Luo presented TD GP-140682 Evaluation Methodologies for Cellular IoT (update of GP-140644), that was also allocated to A. I. 7.2.5.3.11. Changes have been highlighted in red text.

Comments / Questions: Neul commented on the first section on coverage (an additional WA was suggested, i.e. for determining the MCL to choose CS-1 for packet data channel for reference case, and +33 dBm MS transmit power). Nokia networks asked what layer should be defined. Ericsson questioned (in the energy consumption methodology) the calculations proposed. The components in Figure 1 and values in Table 2 were discussed. Time between end of IP packet carrying "report" and start of IP was felt necessary to set Rx time from PSM exit to re-entry into PSM and Idle time from PSM exit to re-entry into PSM. Ericsson asked to formulate differently WA9, which was left open. WA10 was left open. About WA12, Ericsson questioned the figures. WA12 was not agreed. WA 13: Ericsson asked this WA to be deferred to the telco. Qualcomm also questioned WA 13, WA14 and WA15, which were not agreed.
"For determining the maximum coupling loss (MCL) of legacy GPRS devices, CS-1 shall be assumed and +33 dBm MS transmit power" was felt confusing by Qualcomm. Nokia Networks felt other factors were needed to be defined, before MCL is dealt with. The following additional WAs were agreed during the Joint GERAN1/GERAN2 #63 meeting:
WA5 was agreed.

WA6 was agreed.
WA7 was agreed.
WA11 was agreed.
Conclusion : this document was revised in TD GP-140719.
TD GP-140719 Evaluation Methodologies for Cellular IoT (update of GP-140682) was sent directly to the closing TSG GERAN#63 Plenary meeting, under A. I. 9.2
Mr. Assen Golaup presented TD GP-140718 Text proposal to capture agreements on simulation assumptions, from VODAFONE Group Plc.

The document provided text proposal to capture the agreements on simulation assumptions reached at GERAN#63.

GERAN WG#1 is requested to approve inclusion of the proposed text in the TR for, "cellular system for supporting ultra low complexity and low throughput Internet of Things (IoT)".
Comments / Questions: a few misalignments still existed with the agreements reached in WG1, which were pointed out. MS antenna gain was missing, one row will be added (-4 dBi). Channel propagation -> Propagation channel model in 5.2-1. Also Propagation model -> Path loss model in 5.2-2.
Conclusion : this document was agreed at the Joint GERAN1/GERAN2 #63 meeting.
Narrow band
Mr. Khairul Hasan presented TD GP-140583 Narrow Band Hybrid Modulation for Cellular IoT, from Nokia Networks. This document was also allocated to A. I. 5.1.

This paper introduces a backward compatible candidate technique to improve coverage substantially without HW impact to BSS together with other benefits due to its evolutionary approach.

This paper proposes a narrow band hybrid modulation method that exploits existing modulators with a precoder to produce a signal with fractional bandwidth of symbol rate. The precoder produces sequences of N symbols, with each sequence having a single non-zero bin in frequency domain as an output of N-point FFT, resulting in a bandwidth of 1/N times the normal symbol rate. The narrow band signal, i.e. the sequence of normal symbols, may carry information on frequency offset and signal phase as FSK or BPSK respectively.

After the precoding, the signal is passed to the legacy MSK or 8PSK modulator with legacy pulse shaping.

This precoding concept may be applied for new type of TCH and RACH to achieve efficient multiplexing with legacy GPRS devices and for new type of BCCH, CCCH and SCH dedicated for new MTC devices, e.g., in a dedicated timeslot.

Along with repetition and chase combining this evolutionary scheme is expected to meet the objective of coverage improvement with MCL of nearly 160dB for the PS traffic channel.

Therefore, Nokia Networks proposed to include this mechanism in the Technical Report of the Cellular IoT study item.

Comments / Questions: Huawei asked to clarify the title "Narrow Band" (low symbol rate -> narrowband), multiplexing with legacy devices (some simulation, not extensively, were made), transmitter and receiver structure, whether the FFT is used in the precoder, complexity and benefit. 
Conclusion : this document was noted at the GERAN1#63 meeting. 
Mr. Robert Young presented TD GP-140435 Outline proposal for clean-slate physical layer for IoT, from Neul Limited.

Cellular systems operating in licensed spectrum have some important potential advantages compared with alternative technologies. For example, they can re-use existing base station infrastructure and licensed spectrum. In principle, this should allow such systems to achieve a far better link budget, quality of service, scalability, and ease of deployment than systems that attempt to use licensed-exempt spectrum.

However, the challenge facing a system that is designed to re-use existing cellular infrastructure and spectrum is that the nature and requirements of typical IoT applications are substantially different from the applications for which existing cellular systems were designed and optimized. For example, the typical traffic model for low throughput devices requires the IoT network to support infrequent and small data transfers for each UE (for example, 20 to 100 bytes of application, once per hour or once every few hours). Furthermore, a competitive technology must achieve the following:

-
Much lower UE cost compared with GPRS.

-
Considerably improved battery life compared with GPRS (many years, assuming reasonable traffic models).

-
Greatly enhanced indoor coverage compared with GPRS (UEs can be deep indoors, they are often static in bad locations, and they may have rather poor antennas due to form-factor and cost constraints).

The likely consequence of not achieving these objectives is that the opportunity for Cellular systems to capture a substantial segment of the IoT market will be lost. This is because there are a variety of competing, non-cellular technologies being deployed or under development that may adequately achieve the needs of particular IoT applications.

This is the reasoning that has led Neul Limited to propose a "clean-slate" solution for Cellular IoT. The proposed system can be deployed using existing cellular infrastructure and using existing cellular spectrum, but is optimized for low throughput IoT. The objective is that it has clear competitive advantages compared with alternative technologies, and indeed proprietary WAN solutions, for many IoT applications. 

The key features of the clean-slate solution are summarized below:

-
The IoT network can be deployed in a small bandwidth (200 kHz downlink, 200 kHz uplink)

o
Offers a wide range of deployment options, including re-farming of a GSM carrier which is the focus of this paper

o
Capacity for huge numbers of terminals per cell (tens of thousands)

o
Modulation methods have been selected to minimize spectral leakage and therefore to mitigate coexistence issues with adjacent bands

-
Optimized for ultra-low terminal cost (< $2 eBOM in 2016)

o
Designed from the ground-up to deliver the required performance for IoT at very low cost

o
Removes unnecessary complexity and legacy overhead

o
Simple air-interface should avoid significant IPR licensing costs

-
Optimized for very long terminal battery life (10 years feasible in many scenarios)

o
Efficiently supports very low duty cycle modes

o
Supports both scheduled and event driven traffic

o
Single-carrier modulation allows high efficiency, high power transmitters

-
Extended coverage compared with existing cellular (20 dB enhancement)

o
Provides deep indoor penetration

o
Very flexible trade-off between data rate and link budget

o
Narrowband approach provides coverage enhancement without compromising uplink capacity

These benefits are important in providing a solution that is competitive with alternative, non-cellular technologies. This paper and the companion papers have provided justifications for these benefits in terms of the physical layer. The MAC layer is also being studied, and is very important in achieving the overall requirements of the system, but is outside the scope of this paper.

It is also noted that equivalent benefits may be rather hard to achieve through a more incremental evolution of existing cellular radio access technologies such as GPRS. This is because the requirements of IoT are so different from those of mobile broadband and voice for which these existing systems were originally designed and optimized.
Comments / Questions: Nokia Networks asked to clarify channel bonding factor and coding aspects. Ericsson also felt the Channel bonding was an issue for GSM networks, cost aspects were clarified.
Conclusion : this document was noted at the GERAN1#63 meeting. 
Mr. Robert Young presented TD GP-140480 Link budget analysis for clean-slate physical layer for IoT, from Neul Limited.

This paper demonstrated that 20 dB coverage enhancement can be achieved with the proposed Cellular IoT physical layer. The 20 dB enhancement is defined relative to legacy GPRS devices operating at +33 dBm, which implies an MCL target of 143.4 dB. This coverage enhancement is achieved by the proposed physical layer whilst maintaining the minimum data rate.

Furthermore, the 20 dB coverage enhancement can be achieved even when the UE transmit power is reduced to about +25 dBm with GMSK modulation or +22 dBm with BPSK modulation. This is important for low cost IoT modules and/or with lower cost battery technologies for which higher transmit power may be impractical.
Comments / Questions: Nokia Networks asked to clarify SINR and the bit rate at 10% packet error rate in Table 2. Ericsson asked to clarify the design choices in UL and DL. EDGE modulation was assumed.
Conclusion : this document was noted at the GERAN1#63 meeting. 
Mr. Robert Young presented TD GP-140481 Capacity and coverage analysis for clean-slate physical layer for IoT, from Neul Limited.

Some observations about the simulation results are as follows:

-
The results show that substantial uplink capacity is possible with a deployment in a single GSM 200 kHz channel, corresponding to many tens of thousands of 100 byte packets per hour, even for high levels of penetration loss.

-
The asymptotic capacity as the cell radius is reduced corresponds to all UEs in the cell operating at the maximum supported data rate.

-
As the cell radius increases, the capacity reduces because an increasing proportion of UEs drop their data rate in order to maintain adequate link budget. This effect is more pronounced at lower cell radii for the higher penetration loss curves, as expected.

-
The asymptotic capacity as the cell radius is increased corresponds to all UEs in the cell operating at the minimum supported data rate, given that the simulation eliminates UEs that have insufficient link budget to achieve this minimum data rate (see the Cell coverage section).

The results indicate that the coverage enhancement techniques allow very high percentage coverage to be achieved, based on the stated propagation model, even with very high penetration loss. Note that inter-cell interference is not included in this model, and is a subject for future study.

Summary

This paper analyzed the capacity and coverage achieved using the Cellular IoT physical layer. It is shown that many tens of thousands of users can be supported in a macro-cell even for a resource allocation of only 200 kHz in the uplink and downlink, shared between neighboring base stations. This is based on a simple traffic model of one 100 byte uplink packet per hour for a "served" user. The analysis attempts to make realistic assumptions for the selection of the optimum modulation mode for each UE by allowing a 6 dB margin relative to the ideal SNR thresholds.

The analysis makes simplifying assumptions for the impact of the MAC layer and higher layers, and clearly if these layers impose large overheads then the capacity will be reduced. Therefore, in future work, the analysis will be refined to model these effects more accurately, including for the downlink. In addition, the impact of inter-cell interference is a subject for future study, though the existing analysis does allow for 1/3 frequency re-use.
Comments / Questions: Ericsson asked to clarify the level of simulation and the calculations made.
Conclusion : this document was noted at the GERAN1#63 meeting. 
Mr. Robert Young presented TD GP-140482 Power consumption analysis for clean-slate physical layer for IoT, from Neul Limited.

In this contribution, the power consumption resulting from the proposal from Neul Limited was analyzed.
As expected, the results indicate that the battery life is a strong function of both reporting frequency and MCL.

The results also highlighted the importance of minimizing overheads in the MAC layer and higher layers; the current analysis is based on quite aggressive assumptions with regards to overheads, and the addition of large overheads will significantly degrade the estimated battery life.
Comments / Questions: Ericsson asked to clarify the common channel (UL was felt of relevance). Alcatel-Lucent asked whether adjacent cells were considered (not the case). Nokia Networks asked to clarify the battery life values in Table 2.
Conclusion : this document was noted at the GERAN1#63 meeting. 
Mr. Chao Luo presented TD GP-140563 NB M2M - Overview of the Physical Layer Design, from HuaWei Technologies Co., Ltd, HiSilicon Technologies Co. Ltd.

This contribution described the physical layer design of "Narrow-band M2M (NB M2M)", a non-legacy based solution proposed by the sourcing companies for Cellular IoT.
To support massive number of low throughput MTC devices with a limited number of 200 KHz resource blocks (termed "RB"), each RB is divided into a large number of "narrow band" physical channels which are individually modulated and pulse-shaped. Channelization is done in a FDM manner, for both the uplink and the downlink.

With a narrow-band channel coverage can be significantly improved thanks to a much higher power spectral density (PSD), especially in the uplink. Other techniques like spreading and repetition are employed in both the uplink and the downlink to further extend the coverage.

The channel spacing in the uplink is a fraction (e.g. 1/3) of that in the downlink. This creates many more physical channels in the uplink than in the downlink. With a significantly higher number of parallel uplink data transmissions, the aggregate uplink transmit power increases proportionally, and so does the achievable uplink capacity. Another consideration is that the low cost objective implies a low uplink transmit power, hence the channel spacing should be sufficiently low to not limit the uplink PSD.

Unlike in GSM, the duration of a burst is variable, and a physical channel is only defined in the frequency domain, not in the time domain. There are three types of physical channels: physical broadcast and synchronization channel (PBSCH), physical downlink shared channel (PDSCH) and physical uplink shared channel (PUSCH). The PBSCH carries synchronization signal and broadcast information. The PDSCH carries data, control information, paging, signalling, etc. The PUSCH carries data, signalling, random access message, etc. A physical channel carries one or more types of burst in the way of TDMA. The various kind of burst will be defined in the following sections.

The base station operates in full duplex mode in order to maximize network capacity. MTC devices operate in half duplex mode to reduce the RF cost.

In summary, the basic idea is to divide a 200 kHz resource block into a large number of narrow band physical channels for both the uplink and downlink. Different types of physical channels are suggested to be used to carry synchronization, broadcast, paging, user data and control signalling, in the form of synchronization and broadcast burst, DCI burst or non-DCI burst. Different spreading and repetition are proposed to cater for different coverage areas. Bursts from different users can be multiplexed on the same physical channel in a TDMA manner. 
Comments / Questions: Nokia Networks asked to clarify Figure 3 (alignment with the structure in GSM), Figure 7, Table 1 and the spreading factor (all to be discussed off-line). Neul believed their design was not done with co-existence with GSM in mind. Merge of the two proposals (i.e. from Neul and Huawei) in the TR was envisaged.
Conclusion : this document was noted at the GERAN1#63 meeting. 
Mr. Zheng Liu presented TD GP-140564 NB M2M - Necessity of Timing Advance, from HuaWei Technologies Co., Ltd, HiSilicon Technologies Co. Ltd.

Two aspects need to be taken into account on uplink timing issue in the NB M2M system: uplink time synchronization and uplink burst collision. This contribution analysed the requirement for timing advance in the NB M2M system with respect to these two aspects.
Simulation results showed that there is only negligible performance loss by not supporting uplink TA in NB M2M. Furthermore, if TA is not supported, the TA related procedures (e.g., random access) and signalling could be simplified or removed. As a result, system efficiency is expected to be enhanced and the power consumption of the MTC device would be reduced. In light of these, it is the sourcing companies' view that it is not necessary to support uplink TA in the NB M2M system.
Comments / Questions: Telecom Italia S.p.A. felt TA should be initially kept. Ericsson asked to clarify the channel model scenarios, the synchronization aspects at the receiver side, and the simulation assumptions in UL. HuaWei clarified the channel bonding and the channel coding (more simulations could be conducted, anyway, and the performance evaluated). The number of symbols was discussed. Neul felt the TA was not needed. Vodafone commented on the cell size, and felt worth considering big cells.
Conclusion : this document was noted at the GERAN1#63 meeting.
Mr. Zheng Liu presented TD GP-140565 NB M2M - Cell Search Mechanism, from HuaWei Technologies Co., Ltd, HiSilicon Technologies Co. Ltd.

Cell search is the procedure by which a MTC device acquires time and frequency synchronization with a BS and detects the cell ID of that cell. In the NB M2M system, cell search roughly consists of 4 operations: signal detection, symbol timing and carrier frequency synchronization acquisition, frame timing, and physical cell ID identification.
A physical channel, named PBSCH (physical broadcast synchronization channel) is dedicated to carry synchronization signals and broadcast information for our NB M2M system. The synchronization signals and the broadcast signals are combined designed as they are both cell-specific and provide the common and essential information for the initial access. At least one downlink physical channel per base station sector is reserved for PBSCH which means PBSCH and the data channels (i.e., PDSCH) are multiplexed by frequency division. The channel with the index '6' is assigned to PBSCH. Frequency hopping is not supported by PBSCH.

The rationale behind this kind of FDM design is the smaller MTC device complexity to get the synchronization and broadcast information. The low SNR environment requires MTC devices to get synchronized to BS and to acquire the system information over a number of repetition transmissions. FDM helps to shorten the synchronization and system information acquisition time so process complexity and storage cost could be reduced. For example, the correlation based detection requires storing the correlation results in the sliding window, the length of which is proportional to the repetition period of the synchronization signal.

Furthermore, considering incurred overhead and UE frequency searching complexity, it is beneficial to design the PBSCH with small frequency reuse factor.

In this contribution, a cell search mechanism for NB M2M based on the design of synchronization signals was discussed. The simulation results verify the design in terms of signal detection, symbol and frame timing and CFO estimation performance.
Comments / Questions: Ericsson asked to clarify how the MS would behave when the MS is searching in 900 MHz band, and asked also info about the receiver and complexity of operation. The design was felt similar to the IoT one, the capacity not being felt a problem.
Conclusion : this document was noted at the GERAN1#63 meeting. 
Mr. Chao Luo presented TD GP-140567 Proposed Text for the TR on the Clean-slate Physical Layer Concept, from HuaWei Technologies Co., Ltd, HiSilicon Technologies Co. Ltd.

To support massive number of low throughput MTC devices with a limited number of 200 kHz resource blocks, each resource block is divided into a large number of "narrow band" physical channels which are individually modulated and pulse-shaped. Channelization is done in a frequency division multiplexed (FDM) manner, for both the uplink and the downlink.

The downlink channelization supports efficient frequency re-use, which is important for maintaining overall system capacity, and low complexity equalisation at the UE receiver. It also allows separation of traffic for different UE coverage classes onto different physical channels which allows easier optimisation of MAC characteristics, such as latency, for each coverage class.

The uplink channelization provides a very efficient means to improve the uplink coverage without compromising the uplink capacity. The channel spacing in the uplink is a fraction (e.g. 1/3) of that in the downlink. This creates many more physical channels in the uplink than in the downlink. With a significantly higher number of parallel uplink data transmissions, the aggregate uplink transmit power increases proportionally, and so does the achievable uplink capacity.

Other techniques such as symbol rate spreading and burst rate repetition are employed in both the uplink and the downlink to further extend the coverage.

Unlike in GSM, the duration of a burst is variable, and a physical channel is only defined in the frequency domain, not in the time domain (i.e. there is only one physical channel per carrier). Different types of bursts can be carried on a physical channel, depending on the channel type.

The minimum system bandwidth is a single resource block. Additional resource blocks can be used to increase network capacity, and can have the additional benefit of providing frequency diversity if they are sufficiently separated in frequency. The choice of resource block bandwidth allows the system to be deployed by re-farming one or more GSM carriers. However, other deployment options are also available, such as deploying the system stand-alone in any suitable fragment of spectrum, or potentially within the guard-bands of another system.

The base station operates in RF full duplex mode in order to maximize network capacity. MTC devices operate in half duplex mode to reduce the RF cost.

GMSK is proposed as the baseline modulation scheme for the uplink. The benefit of GMSK is the constant envelope property that allows power amplifiers to operate with high efficiency. However, GMSK has reduced demodulation performance compared with linear modulation schemes, and also requires the insertion of more pilot symbols due to the inherent ISI caused by the GMSK shaping filter.

Therefore, BPSK and QPSK are proposed as optional UE modulation schemes. Both modulation schemes can provide improved demodulation performance compared with GMSK and also have reduced spectral sidelobes. Furthermore, in the case of QPSK the spectral efficiency is increased. Higher order modulation schemes are not proposed because of the likely increase in cost/complexity for the UE transmitter due to linearity considerations. Phase rotation is applied to the BPSK and QPSK modulation in the same manner as the downlink. No phase rotation is applied for GMSK modulation.

Symbol spreading may be applied to the uplink transmissions in a similar manner to the downlink.
For BPSK and QPSK modulation, the I and Q samples after phase rotation are pulse shaped with a root-raised cosine filter in the same manner as the downlink, but with a different chip period of Ts=1/3,750. In the case of bonded uplink channels, the chip period, Ts, is reduced by the channel bonding factor, B.

For GSMK modulation, the same shaping function is applied as for GSM GMSK modulation, but with a chip period of Ts=1/3,750 for unbonded uplink channels. In the case of bonded uplink channels, the chip period, Ts, is reduced by the channel bonding factor, B.
Comments / Questions: Ericsson felt simulation assumptions/results should be taken into account to motivate the technical content, before the text is included in the TR, and asked in particular whether the "5.4.2.1.3 Transmit diversity Scheme" was within the scope of the TR. The Rapporteur felt that an initial evaluation/assessment of each proposal and its perspectives/potential would be opportune before including text in the TR. HuaWei asked to clarify what further details would be requested, but felt the basic idea of the concept should be put in the TR. WA on Antenna configuration in GP-140647 was discussed.
Conclusion : the text of TD GP-140567 (except the clause "5.4.2.1.3 Transmit diversity Scheme") was agreed to be included in the TR.
This document was noted at the GERAN1#63 meeting.
GSM Evolution

Mr. Assen Golaup presented TD GP-140648 Minutes of Cellular IoT telco#1, from VODAFONE Group Plc.
Comments / Questions: none.
Conclusion : this document was noted at the GERAN1#63 meeting. 
TD GP-140473 Report from GERAN Telco#1 on Cellular IoT - Key issues for GERAN evolution path, from VODAFONE Group Plc was revised in TD GP-140671.
Mr. Assen Golaup presented TD GP-140671 Report from GERAN Telco#1 on Cellular IoT - Key issues for GERAN evolution path (update of GP-140473), from VODAFONE Group Plc.
Comments / Questions: none.
Conclusion : this document was noted at the GERAN1#63 meeting. 
Ms. Jiehua Xiao presented TD GP-140558 Coverage Performance of GSM/EDGE and Blind Repetition, from HuaWei Technologies Co., Ltd, HiSilicon Technologies Co. Ltd.

This document contains a text proposal for the Cellular IoT TR on the "clean-slate" physical layer concept.
One of the main objectives of the study is to achieve an extended coverage of up to 20 dB compared with legacy GSM/EDGE. This paper presented the coverage performance (characterized by MCL, Maximum Coupling Loss) of legacy GSM/EDGE which is considered a realistic reference case for the study. Furthermore, some investigations have been carried out on how different levels of coverage extension can be achieved by blind repetition.
In this paper, the realistic coverage performance of legacy GSM/EDGE is provided based on simulations in uplink and TIGHTER performance in downlink. Blind repetition gains are also shown with simulation results and theoretical analysis. It can be seen that the repetition gains are highly limited by a law of diminishing returns, resulting in a very large number of repetitions being required to achieve the 20 dB coverage extension target. Furthermore, if some IoT products cannot support 33 dBm transmit power then the required number of repetitions increases in a disproportionate manner due to the diminishing returns.
Comments / Questions: Ericsson felt that with large number of repetitions the gain would be less, using more timeslots could improve the performance (only one timeslot was used, Huawei felt timeslot accumulation and large number of repetitions would not be a good solution). Vodafone felt less than 20 dB would be enough (with less repetitions). Ericsson felt further investigations were needed. Nokia Networks asked to clarify the burst distribution. Com-Research felt other receiver architectures could be considered and the law of diminishing returns could be changed.
Conclusion : this document was noted at the GERAN1#63 meeting. 
Mr. Mårten Sundberg presented TD GP-140601 GSM Evolution for cellular IoT – FCCH overview, from Ericsson. 
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.

Extending the coverage of different logical channels can be done in a straight-forward manner by using repeated transmissions. This is for example already applied in the GSM system when using repeated ACCH.

Using repeated transmissions will however increase the resource utilization, decreasing the capacity of the system. Hence it is of interest to minimize the number of repetitions in the system, if possible, and especially for broadcasted channels that need to be designed for the worst coverage device in the network.

The paper is a re-submission of a paper presented at the first FS_IoT_LC telco.

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 two 51-multiframes have been used resulting in an acquisition time of 471 ms.
Comments / Questions: Huawei expressed reservation on the 10 dB gain, and felt further investigations were needed. Throughput requirements and extended coverage were explained (Neul felt using EDGE would not fit to achieve the extended coverage of 20 dB). Nokia Networks asked to clarify figure 2 and acquisition time. Huawei also raised doubts about the acquisition time. Nokia Networks asked to clarify the frequency offset.
Conclusion : this document was revised in TD GP-140689. Nokia Networks asked to clarify values related to Figures 1 and 2 (how calculations were made, and about the accuracy). 
TD GP-140689 GSM Evolution for cellular IoT – FCCH overview (update of GP-140601) was noted at the GERAN1#63 meeting.
Mr. Mårten Sundberg presented TD GP-140602 GSM Evolution for cellular IoT – SCH overview, from Ericsson. This document was also allocated to A. I. 7.2.5.3.11.
In this contribution the Synchronization Channel (SCH) performance in extended coverage is investigated for stationary devices. The target of the investigation is to achieve "extended coverage of 20 dB compared to legacy GPRS (Non EGPRS)" using repetition based transmission schemes.

In its current form the SCH conveys a Reduced TDMA frame Number (RFN) that signals the position of the SCH burst in the 51-multiframe structure. This means that the content of the SCH changes for each transmission. As the repetition based schemes investigated in this contribution requires that the content of the SCH remains constant over the repetition period a redesign of the SCH information is presented as part of the investigations.

When a mobile synchronizes to a GSM network, it starts by reading the Frequency Correction Channel (FCCH) to calculate a coarse frequency and time synchronization. In a second step it uses the SCH to achieve a finer synchronization granularity. This paper uses the synchronization results on FCCH synchronization to simulate SCH performance in a realistic environment.

It shall be noted that this is an initial investigation that is intended to present a feasibility to achieve the targeted objectives of the feasibility study Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things (FS_IoT_LC).

This contribution has shown that network synchronization at a MCL of 159.4 dB is achievable in case of the GSM evolution track in the FS_IoT_LC study. During the synchronization, a frequency accuracy within ±10 Hz is achievable with a probability of 90%, which is important to take into account when studying UL performance in the FS_IoT_LC study.

The MCL target is achieved through 16 repeated transmissions of the SCH over two consecutive 51-multiframes configured on TS 1 of the BCCH carrier. To support the repeated transmission scheme redefinitions of the SCH mapping over the 51-multiframe, the SCH information content and the SCH modulation have been proposed. The SCH block definition in terms of channel coding used and block size is however left as currently defined.
Comments / Questions: Huawei asked further number of repetitions be provided. Vodafone asked to clarify the differences between the Huawei paper and this one about number of repetitions (assumptions were different). Neul and Nokia Networks asked to clarify how the extended coverage of 20 dB would be achieved with GSM (from the 12 dB).
Conclusion : this document was noted at the GERAN1#63 meeting. 
Mr. Mårten Sundberg presented TD GP-140603 GSM Evolution for cellular IoT – BCCH overview, from Ericsson. This document was also allocated to A. I. 7.2.5.3.11.
The downlink BCCH space for GSM Evolution based Cellular IoT is considered herein in conjunction with a set of assumptions regarding the basic functionality to be supported by a cellular IoT system in an attempt to estimate the volume of system information needed.

Assumptions

 Some basic assumptions used in this analysis are as follows:

-
Frequency hopping optionally supported

-
COMPACT GSM information not needed

-
PS Handover nor Idle mode measurement reporting supported (no measurement reporting)

-
Cell reselection supported (limited to Cellular IoT cells and GSM neighbours not supporting Cellular IoT operation)

-
Multiple PLMNs supported

-
Cell Change Notification not supported

-
DTM not supported

-
MBMS not supported. If the MBMS feature is considered to be of value (e.g. for software updates) then a simplified version could still be supported but this feature is not seen as having any necessary impacts on the BCCH space requirements.

-
Access Barring control (CS domain centric) not supported

-
Access Barring control (PS domain centric) supported (Implicit Reject only). Note that the use of the legacy access class based barring mechanism is not considered feasible as it requires constant rotation of the barring mask which becomes very time/power consuming especially for higher coverage class devices and it will therefore be a very non-real time tool by its very nature.

Cellular IoT systems can realize extended coverage requirements using 2 to 4 BCCH blocks of payload space each repeated 16 times such that a MS with the worst coverage class will receive a full cycle of BCCH information about once every 8 seconds.
Comments / Questions: Nokia Networks asked to clarify Figure 1. Radio block mapping was discussed. Huawei felt putting sparse repetitions would improve the performance.
Conclusion : this document was noted at the GERAN1#63 meeting. 
Mr. Mårten Sundberg presented TD GP-140604 GSM Evolution for cellular IoT – AGCH overview, from Ericsson. This document was also allocated to A. I. 7.2.5.3.11.
Cellular IoT devices are expected to operate using different coverage classes and will therefore perform procedures that involve sending and receiving one or more repetitions of messages according to their respective coverage class.

This also includes the case where an IoT device is expecting a message on the AGCH where, in the interest of improving the probability of correctly receiving the expected message, it will be beneficial for a device to know the candidate sets of AGCH blocks a BSS can use when sending multiple repetitions of an AGCH message according to the coverage class of the target device.

The BSS sends an AGCH message using N repetitions of an AGCH block based on radio block groups that make use of the same radio block alignment concept used for PCH blocks where N is determined by the worst coverage class of the devices addressed by the AGCH message. A device looking for an AGCH message reads successive instances of radio block groups (each N blocks long) until it finds a matching AGCH message or the time period for receiving a matching AGCH message expires.
Comments / Questions: Vodafone felt interactions among the channels is of relevant importance.
Conclusion : this document was noted at the GERAN1#63 meeting.
Mr. Mårten Sundberg presented TD GP-140605 GSM Evolution for cellular IoT – PCH overview, from Ericsson. This document was also allocated to A. I. 7.2.5.3.11.
Cellular IoT devices will operate using different coverage classes and can be expected to make use of different DRX cycles ranging from seconds to tens of minutes depending on the desired frequency of paging based reachability. As such, IoT devices can convey information regarding their desired DRX cycle length within Radio Resources Control (RRC) or NAS messages (e.g. GPRS Attach or Routing Area Update messages) thereby allowing the radio access network to determine the periodicity with which they will wake up to look for a page according to their nominal paging group.

The total number of paging groups per DRX cycle will be determined based on coverage class since each coverage class will require a different number of PCH block repetitions per paging group.

The set of DRX cycles used for Cellular IoT systems should be selected so that an integral number of DRX cycles occur within the full FN space for each DRX cycle in the set. By selecting a limited set of DRX cycles according to this principle an integral number of paging groups will occur per DRX cycle (determined by coverage class) and coverage class specific paging groups will be aligned within each DRX cycle. A nominal paging group within a DRX cycle can be identified based on the IMSI and the coverage class associated with an IoT device. Cellular IoT system information can indicate the set of DRX cycles available for selection by an IoT device and an IoT device can indicate its preferred DRX cycle during NAS signalling. 
Comments / Questions: Nokia Networks asked to clarify differences among blocks in Figure 3. Neul asked whether there was FH (no, diversity comes from time spacing). Huawei felt in GM the DRX cycle can be configured from 2 to 9. Vodafone asked to clarify the capacity to accommodate 50k users (a model was felt needed for the paging aspect).
Conclusion : this document was noted at the GERAN1#63 meeting. 
Mr. Björn Hofström presented TD GP-140606 GSM Evolution for cellular IoT – RACH overview, from Ericsson. This document was also allocated to A. I. 7.2.5.3.11.
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 the requirement on coverage is very high which implies that these devices shall handle poor radio conditions. A way to handle the coverage requirement within the context of the RACH is to use repetitive access attempts. The large number of IoT devices together with repetitive access attempts will result in an increase of the RACH load to an extent where the RACH could be bottleneck, causing system congestion.

It should be noted that performance is not evaluated, nor is the added complexity impact on the BTS. This is left FFS.

This paper has outlined some potential RACH procedures on allowing devices in extended coverage accessing the system while at the same time limiting the impact on system capacity. It should be noted that no performance evaluation has been done, and is at this stage left FFS. Each procedure is expected to increase the complexity of the BTS, and also the level of complexity increase for legacy GSM BTSs need to be better understood.

The following potential RACH procedures have been mentioned:

-
In order to help ensure sufficient RACH capacity for Cellular IoT devices the RACH space could be organized in a coverage class centric manner thereby allowing devices and the BSS to know which specific sets of bursts are available for an access attempt made for any given coverage class.

-
When attempting system access a TSC value could be selected from the set of TSC values corresponding to the coverage class of the accessing device.

-
Orthogonal codes, as already evaluated, could also be considered for RACH, although the same level of orthogonality cannot be ensured.
Comments / Questions: Neul asked whether the RACH occupied a single time slot (affirmative). Huawei questioned the access time (felt misalignments could happen with legacy MSs). Nokia Networks asked to clarify Figure 1. Qualcomm asked to clarify the frame configuration (timeslot 1 will be used).
Conclusion : this document was noted at the GERAN1#63 meeting. 
Mr. Mårten Sundberg presented TD GP-140607 GSM Evolution for cellular IoT – DL scheduling, from Ericsson. This document was also allocated to A. I. 7.2.5.3.11.
In order to support extended coverage in GSM for cellular IoT the resource handling need also be catered for in extended coverage.

This document is a re-submission of a document presented at the first FS_IoT_LC telco.

In this discussion paper it has been investigated if the current principle of DL scheduling (i.e. signalling the scheduled TBF in the DL RLC/MAC header by the TFI value) can be used also when extended DL coverage is required.

It is concluded that no impact on DL scheduling is seen even if allowing full simultaneous USF scheduling for users in normal coverage.

Furthermore, if required by cellular IoT, an extension of the TFI space is seen feasible by either adopting the currently used solution for eTFI by the DLMC feature, or redefining the RLC/MAC header with more bits used for TFI definition.
Comments / Questions: Vodafone asked whether with 16 repetitions problems could occur, extending the TFI space when extended DL coverage is required (impact on UL could be investigated). 
Conclusion : this document was noted at the GERAN1#63 meeting. 
Mr. Chao Luo presented TD GP-140557 On GSM Evolution for Cellular IoT, from HuaWei Technologies Co., Ltd, HiSilicon Technologies Co. Ltd. This document was also allocated to A. I. 7.2.5.3.11.
This contribution has highlighted a number of issues with the use of repetitions as a technique to improve the GPRS coverage:

1.
In the case of repeated SCH, detection of the SCH burst containing the correct frame number will be a challenge to the receiver.

2.
Use of non-BCCH timeslots to send SI and synchronization bursts for MTC devices (in order to maintain backwards compatibility with legacy MSs) will cause resource segregation, require frequency re-planning, impact the performance of legacy users, and reduce the system capacity.

3.
The risk of collisions from simultaneous RACH transmissions by MSs in a cell will prolong the RACH transmission time (in terms of number of repetitions) for the MS and require more resources in the base station to correctly decode the RACH. This will in turn significantly increase the access time.

4.
The paging delay for MTC devices will be at least 7.53 seconds (considering the large number of repetitions) and this will delay the paging response time for the legacy MS that happens to be queuing behind the MTC device.

5.
The use of a large number of repetitions for shared control channels which increase the memory demand on devices significantly and this will impact the cost of the device.

6.
If the MS requires a large number of repetitions to acquire the data on the PDTCH, this will significantly delay availability of resources for the legacy (non-MTC) devices sharing the same PDTCH as the MTC devices.

7.
Since a large number of repetitions might be required for the MS to acquire the USF for its uplink transmission, it implies that the BS cannot allocate the same UL resources to other UL MS until it can be sure that the MS has received the grant to transmit on the UL. This may lead to a loss of UL resources whilst base station is waiting to get the data following a grant to the MS.

GERAN should investigate the above issues in further details to understand the impacts of using a large number of repetitions to achieve extended coverage range for MTC devices.
Comments / Questions: Ericsson felt RACH needed more investigations, detection of repeated blocks was addressed. (Loss of) UL resources and sharing of the same PDTCH were briefly discussed.
Conclusion : this document was noted at the GERAN1#63 meeting. 
Mr. Mårten Sundberg presented TD GP-140609 GSM Evolution for cellular IoT – Increasing UL capacity, from Ericsson. This document was also allocated to A. I. 7.2.5.3.11.
One of the main advantages seen from the proponents of a Clean Slate solution is the possibility to increase the UL capacity by transmission in narrow bandwidth from multiple transmitters, effectively increasing the power in the transmitted channel.

In this discussion paper a technique is provided that has the possibility to increase UL capacity by allowing simultaneous transmission in the same physical channel by multiple users. The technique is evaluated in GSM.

This document is a re-submission of a document submitted to the first FS_IoT_LC telco.

A multiplexing scheme to increase the UL capacity in extended coverage have been proposed and evaluated. For the simulated scenario multiplexing rates of up to eight users have been investigated showing very small performance degradation, compared to not using user multiplexing, in the case of two to four users multiplexed. When multiplexing eight users a degradation of around 1.5 dB was visible.
Comments / Questions: Huawei discussed the power aspects (narrow bandwidth and wide bandwidth). Neul asked how UL power control would be dealt with (power control was not expected to be used). Neul felt reality could require measures to face UL power issues. Frequency offset would need further consideration. Nokia Networks asked to clarify Table 1 (radio channel, frequency offset and time spacing were discussed).
Conclusion : this document was noted at the GERAN1#63 meeting. 
TD GP-140559 Evaluation of UL CDMA for GSM Evolution, from HuaWei Technologies Co., Ltd, HiSilicon Technologies Co. Ltd was updated in TD GP-140642.
Mr. Chao Luo presented TD GP-140642 Evaluation of UL CDMA for GSM Evolution (update of GP-140559), from HuaWei Technologies Co., Ltd, HiSilicon Technologies Co. Ltd.

The basic assumption of this proposal is that the transmission and reception of the signal need to have a certain level of coherency, which means that the radio channel cannot change too much during a repetition period. A number of factors like frequency error, channel variation and power imbalance between the users being multiplexed have an impact on the link level performance. In this paper, all these factors were taken into account to evaluate the performance of the proposal.

The performance is substantially impacted by frequency error and moderately impacted by SCPIR.
Comments / Questions: Ericsson made a number of comments on this paper (Figure 1, number of repetitions, frequency error and capacity gains achievable by using a different scheme, Figure 3, frequency offset, and power imbalance). Huawei felt some issues were clarified in companion papers.
Conclusion : this document was noted at the GERAN1#63 meeting.
TD GP-140475 Updated Work plan proposal for Cellular IoT, from VODAFONE Group Plc was updated in TD GP-140653.
Mr. Assen Golaup presented TD GP-140653 Updated Work plan proposal for Cellular IoT (update of GP-140475). This document was also allocated to A. I. 7.2.5.3.11.

Comments / Questions: the telcos and Joint G1/G2 meetings were discussed (decision power : on test proposals, working assumptions and PCRs to revise the TR, Chairperson: TBD.
Conclusion : decision power was agreed on: test proposals, working assumptions and pCRs to revise the TR. Chairperson: TBD. Duration: TBD.

This document was revised in TD GP-140538.
Mr. Assen Golaup presented TD GP-140538 Updated Work plan proposal for Cellular IoT (update of GP-140653).
1)
GERAN WG#1 teleconference on 30th September 2014 (09.00-12.00 CEST, hosted by Vodafone).

2)
GERAN WG#1 teleconference on 16th October 2014 (09.00-12.00 CEST, hosted by Vodafone)

3)
GERAN WG#2 teleconference on 23rd October 2014 (09.00-12.00 CEST, hosted by Vodafone).

4)
GERAN WG#1 teleconference on 10th December 2014(09.00-12.00 CET, hosted by Vodafone).

5)
GERAN WG#2 teleconference on 11th December 2014(09.00-12.00 CET, hosted by Vodafone).

6)
A joint G1/G2 adhoc meeting dedicated to Cellular IoT from 02 February (02.00 p.m. CET) -05 February 2015 (16.00 CET) with decision power (agreement of working assumptions, update of the Technical Report). The venue of the meeting will be in Europe e.g. ETSI office in Sophia Antipolis.

7)
A joint G1/G2 adhoc meeting dedicated to Cellular IoT from 20 (02.00 p.m. CET)-23 (16.00 CET) April 2015 with decision power (agreement of working assumptions, update of the Technical Report).The venue of the meeting will be in Europe e.g. ETSI office in Sophia Antipolis.

Comments / Questions: 30th September 2014 was asked to be changed, which would affect also GERAN WG#1 teleconference on 16th October 2014. Meeting dates and venue were agreed. Chairperson for the joint G1/G2 adhoc meeting: TBD.
Conclusion : this document was revised in TD GP-140543.
TD GP-140543 Updated Work plan proposal for Cellular IoT (update of GP-140538) was sent directly to the closing TSG GERAN#63 Plenary meeting, under Agenda Item 9.1.
A joint G1/G2 adhoc meeting dedicated to Cellular IoT from 02 February (02.00 p.m. CET) -05 February 2015 (16.00 CET) with decision power (agreement of working assumptions, update of the Technical Report). The venue of the meeting will be in Europe e.g. ETSI office in Sophia Antipolis.

A joint G1/G2 adhoc meeting dedicated to Cellular IoT from 20 (02.00 p.m. CET)-23 (16.00 CET) April 2015 with decision power (agreement of working assumptions, update of the Technical Report).The venue of the meeting will be in Europe e.g. ETSI office in Sophia Antipolis.

Telcos for Cellular IoT:
TBD
7.1.5.3.6
Any other studies

None.

7.1.5.4
Any other technical work
None.

7.1.6
Letters to other groups

TD GP-140541 LS on Introduction of Power Saving Mode in GERAN (To: TSG SA WG2, Cc: TSG RAN, TSG RAN WG2) was endorsed. See A. I. 12.
7.1.7
Work plan and future meetings

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

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

BTS Energy Saving : 
Telco# 16


29 October, 2014 (Host: Nokia Networks, 9 a.m. to 11 a.m. CET)
MSRD for VAMOS
None.
NewToN

Telco #5: 


5th November, 2014 (Host: Ericsson, 9 a.m. to 12 a.m. CET)

Telco UL MU-MIMO

Telco #2


Not scheduled.
Downlink MIMO

Telco #4:


30 October, 2014, Host: Nokia Networks, 9 a.m. -12 p.m. CET.

Telco uPoD
Telco #3:


25 September, 2014 (Host: CMCC, 9 a.m. to 11 a.m. CEST)

Telcos for Cellular IoT:

Left TBD during the closing Plenary.
Scheduled GERAN1 WG meetings during 2014:

	Nov 2014 

	TITLE 
	TYPE 
	DATES 
	LOCATION 
	CTRY 
	

	3GPPGERAN1#64 
	OR 
	18 - 20 Nov 2014    
	San Francisco
	US 
	


7.1.8
Any other business

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

The TSG GERAN WG1 Chairman thanked EF3 for hosting the GERAN1#63 meeting and for the excellent facilities that allowed a smooth running of the meeting.

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

Annex A:
Agenda for GERAN WG1 Radio Aspects during 3GPP TSG GERAN#63
3GPP TSG GERAN1#63
TDoc GP-140431
Ljubljana, Slovenia
Agenda item 7.1.2 

25th – 29th August, 2014
Draft Agenda for TSG GERAN WG1 during TSG GERAN#63 in Ljubljana, Slovenia
7.1.1
Opening of the Meeting
	The attention of the delegates to the meeting of this Technical Specification Group was drawn to the fact that 3GPP Individual Members have the obligation under the IPR Policies of their respective Organizational Partners to inform their respective Organizational Partners of Essential IPRs they become aware of.
The delegates were asked to take note that they were thereby invited:
-
to investigate whether their organization or any other organization owns IPRs which were, or were likely to become Essential in respect of the work of 3GPP. 

-
to notify their respective Organizational Partners of all potential IPRs, e.g., for ETSI, by means of the IPR Information Statement and the Licensing declaration forms (http://www.etsi.org/WebSite/document/Legal/IPRforms.doc).


7.1.2
Approval of the agenda

7.1.3
Actions related to previous meetings


7.1.3.1

Approval of documents from the previous meeting


7.1.3.2

Challenges to working agreements (must have been previously requested)

7.1.4
Letters / Reports from other groups


7.1.4.1

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


7.1.4.2

From Partners and their bodies


7.1.4.3

Others

7.1.5
Technical work


7.1.5.1

Documents related to Rel-11 or earlier features


7.1.5.2

Documents related to Rel-12 features


7.1.5.2.1
Introduction of ER-GSM band



7.1.5.2.2
Downlink Multi Carrier



7.1.5.2.3
MSRD for VAMOS


7.1.5.2.4
New Training Sequence Codes for GERAN


7.1.5.2.5
Support for BeiDou Navigation Satellite System for LCS


7.1.5.2.6
Small Technical Enhancements and Improvements for Release 12


7.1.5.2.7
Any other Rel-12 documents


7.1.5.3

Documents related to Study Items



7.1.5.3.1
Solutions for GSM/EDGE BTS Energy Saving


7.1.5.3.2
Downlink MIMO



7.1.5.3.3
UL MU-MIMO



7.1.5.3.4
Power Savings for MTC Devices



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



7.1.5.3.6
Any other studies


7.1.5.4

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

7.1.9
Close of meeting

Annex B:
List of documents for GERAN WG1#63
	TD number
	Title
	Source
	Agenda Item
	Status

	GP-140431
	Draft Agenda for TSG GERAN WG1 during TSG GERAN #63 in Ljubljana, Slovenia
	GERAN WG1 Chairman
	7.1.2
	approved

	GP-140434
	Multi-constellation optimization in LCS
	THALES
	7.1.5.2.7
	noted

	GP-140435
	Outline proposal for clean-slate physical layer for IoT
	Neul Limited
	7.1.5.3.5
	noted

	GP-140436
	CR 45.005-0571 Introduction of BDS in GERAN (Release 12)
	ZTE Corporation
	7.1.5.2.5, 7.2.5.3.4, 8.1.2
	agreed
(*cond.)

	GP-140471
	Skeleton TR proposal for Cellular IoT
	VODAFONE Group Plc
	7.1.5.3.5, 7.2.5.3.11
	agreed

	GP-140472
	Text proposal for introductory sections of Cellular IoT TR
	VODAFONE Group Plc
	7.1.5.3.5, 7.2.5.3.11
	revised

	GP-140473
	Report from GERAN Telco#1 on Cellular IoT-Key issues for GERAN evolution path
	VODAFONE Group Plc
	7.1.5.3.5
	revised

	GP-140474
	Report from GERAN Telco#2 on Cellular IoT-Clean slate PHY and simulation assumptions
	VODAFONE Group Plc
	7.1.5.3.5
	revised

	GP-140475
	Updated Work plan proposal for Cellular IoT
	VODAFONE Group Plc
	7.1.5.3.5, 7.2.5.3.11
	revised

	GP-140480
	Link budget analysis for clean-slate physical layer for IoT
	Neul Limited
	7.1.5.3.5
	noted

	GP-140481
	Capacity and coverage analysis for clean-slate physical layer for IoT
	Neul Limited
	7.1.5.3.5
	noted

	GP-140482
	Power consumption analysis for clean-slate physical layer for IoT
	Neul Limited
	7.1.5.3.5
	noted

	GP-140485
	Draft TR 43.869 V0.1.1 for FS_uPoD
	SI Rapporteur
	7.1.5.3.4, 7.2.5.3.9
	revised

	GP-140486
	Work Plan for FS_uPoD
	SI Rapporteur
	7.1.5.3.4, 7.2.5.3.9
	noted

	GP-140487
	Meeting Minutes of uPoD Telco#2
	SI Rapporteur
	7.1.5.3.4, 7.2.5.3.9
	noted

	GP-140494
	LS on introducing the new RSRQ measurements definition
	TSG RAN
	7.1.4.1, 7.2.4.1
	noted

	GP-140495
	CR 45.002-0179 Support for extended EARFCN value range in GERAN (Radio Interface) (Release 11)
	Alcatel-Lucent, Ericsson
	7.1.5.1
	postponed

	GP-140496
	CR 45.002-0180 Support for extended EARFCN value range in GERAN (Radio Interface) (Release 12)
	Alcatel-Lucent, Ericsson
	7.1.5.1
	postponed

	GP-140497
	CR 45.008-0622 Support for extended EARFCN value range in GERAN (Radio Interface) (Release 11)
	Alcatel-Lucent, Ericsson
	7.1.5.1
	revised

	GP-140498
	CR 45.008-0623 Support for extended EARFCN value range in GERAN (Radio Interface) (Release 12)
	Alcatel-Lucent, Ericsson
	7.1.5.1
	revised

	GP-140499
	CR 45.005-0574 A-GANSS sensitivity use case (Release 12)
	THALES
	7.1.5.2.7
	revised

	GP-140500
	Power Reduction on BCCH Carrier - Performance Evaluation (Update)
	Nokia Networks
	7.1.5.3.1
	noted

	GP-140538
	Updated Work plan proposal for Cellular IoT (update of GP-140653)
	VODAFONE Group Plc
	7.1.5.3.5, 7.2.5.3.11
	revised

	GP-140539
	NewToN work item exception (revised in GP-140542)
	WI Rapporteur
	7.1.5.2.4
	revised

	GP-140540
	CR 43.022-0033 rev 2 Introduction of support for MS power saving mode (Release 12)
	Ericsson, Telecom Italia S.p.A.
	7.1.5.2.7, 8.1.2
	agreed

	GP-140541
	LS on Introduction of Power Saving Mode in GERAN (To: TSG SA WG2, Cc: TSG RAN, TSG RAN WG2)
	TSG GERAN
	7.1.5.2.7, 12
	Plenary

	GP-140542
	NewToN work item exception
	WI Rapporteur
	7.1.5.2.4, 11.1
	agreed

	GP-140543
	Updated Work plan proposal for Cellular IoT (update of GP-140538)
	VODAFONE Group Plc
	9.1
	Plenary

	GP-140544
	Outcome of TSG GERAN WG1 meeting # 63, Ljubljana, Slovenia, 26th - 28th August 2014 (slides)
	TSG GERAN WG1 Chairman
	8.1.1
	Plenary

	GP-140545
	Draft Report of TSG GERAN WG1 meeting during TSG GERAN #63, v. 0.0.1
	TSG GERAN WG1 Secretary
	8.1.1
	Plenary

	GP-140551
	Draft TR 45.876 UL MU-MIMO v0.1.0
	SI Rapporteur
	7.1.5.3.3
	agreed

	GP-140552
	Work Plan of SI “UL MU-MIMO”
	SI Rapporteur
	7.1.5.3.3
	revised

	GP-140553
	pCR 45.876 Pairing Scheme for UL MU-MIMO
	HuaWei Technologies Co., Ltd
	7.1.5.3.3
	agreed

	GP-140554
	CR 45.002-0178 Correction to pseudo code indentation (Release 12)
	HuaWei Technologies Co., Ltd, Ericsson
	7.1.5.2.2, 8.1.2
	agreed

	GP-140555
	pCR 43.869 Introduction of Reference Cases
	HuaWei Technologies Co., Ltd
	7.1.5.3.4, 7.2.5.3.9
	revised

	GP-140557
	On GSM Evolution for Cellular IoT
	HuaWei Technologies Co., Ltd, HiSilicon Technologies Co. Ltd
	7.1.5.3.5, 7.2.5.3.11
	noted

	GP-140558
	Coverage Performance of GSM/EDGE and Blind Repetition
	HuaWei Technologies Co., Ltd, HiSilicon Technologies Co. Ltd
	7.1.5.3.5
	noted

	GP-140559
	Evaluation of UL CDMA for GSM Evolution
	HuaWei Technologies Co., Ltd, HiSilicon Technologies Co. Ltd
	7.1.5.3.5
	revised

	GP-140560
	Traffic model for Cellular IoT
	HuaWei Technologies Co., Ltd, HiSilicon Technologies Co. Ltd
	7.1.5.3.5, 7.2.5.3.11
	revised

	GP-140561
	Simulation Assumptions for Cellular IoT
	HuaWei Technologies Co., Ltd, HiSilicon Technologies Co., Ltd
	7.1.5.3.5
	revised

	GP-140562
	Evaluation Methodologies for Cellular IoT
	HuaWei Technologies Co., Ltd, HiSilicon Technologies Co. Ltd
	7.1.5.3.5
	revised

	GP-140563
	NB M2M - Overview of the Physical Layer Design
	HuaWei Technologies Co., Ltd, HiSilicon Technologies Co. Ltd
	7.1.5.3.5
	noted

	GP-140564
	NB M2M - Necessity of Timing Advance
	HuaWei Technologies Co., Ltd, HiSilicon Technologies Co. Ltd
	7.1.5.3.5
	noted

	GP-140565
	NB M2M - Cell Search Mechanism
	HuaWei Technologies Co., Ltd, HiSilicon Technologies Co. Ltd
	7.1.5.3.5
	noted

	GP-140566
	Performance Comparison between TU and EPA
	HuaWei Technologies Co., Ltd, HiSilicon Technologies Co. Ltd
	7.1.5.3.5
	noted

	GP-140567
	Proposed Text for the TR on the Clean-slate Physical Layer Concept
	HuaWei Technologies Co., Ltd, HiSilicon Technologies Co. Ltd, Neul Limited
	7.1.5.3.5
	noted

	GP-140573
	Meeting Minutes of MSRD for VAMOS Telco#6
	WI Rapporteur
	7.1.5.2.3
	noted

	GP-140574
	VAMOS III Performance Spreadsheet v21
	WI Rapporteur
	7.1.5.2.3
	noted

	GP-140575
	VAMOS III RBER Analysis
	WI Rapporteur
	7.1.5.2.3
	noted

	GP-140576
	CR 45.005-0572 VAMOS III Performance Requirements – FER (Release 12)
	Nokia Networks, MICROSOFT EUROPE SARL, MediaTek Inc., Intel Corporation (UK) Ltd, TELECOM ITALIA S.p.A., Ericsson
	7.1.5.2.3, 8.1.2
	agreed

	GP-140577
	CR 45.005-0573 VAMOS III Performance Requirements – RBER (Release 12)
	Nokia Networks, MICROSOFT EUROPE SARL, MediaTek Inc., Intel Corporation (UK) Ltd, TELECOM ITALIA S.p.A., Ericsson
	7.1.5.2.3, 8.1.2
	agreed

	GP-140578
	MSRD for VAMOS Workplan
	WI Rapporteur
	7.1.5.2.3
	noted

	GP-140579
	MSRD for VAMOS work item exception
	WI Rapporteur
	7.1.5.2.3, 11.1
	agreed

	GP-140580
	Meeting Minutes of Downlink MIMO Telco#3
	SI Rapporteur
	7.1.5.3.2
	noted

	GP-140581
	Mode Detection and Mode Adaptation in Downlink MIMO
	Nokia Networks
	7.1.5.3.2
	noted

	GP-140582
	Downlink MIMO Workplan
	SI Rapporteur
	7.1.5.3.2
	revised

	GP-140583
	Narrow Band Hybrid Modulation for Cellular IoT
	Nokia Networks
	5.1, 7.1.5.3.5
	noted

	GP-140584
	Meeting Minutes of BTS Energy Savings telco#15
	SI Rapporteur
	7.1.5.3.1
	noted

	GP-140585
	Work plan of SI “Solutions for GSM/EDGE BTS Energy Saving”
	SI Rapporteur
	7.1.5.3.1
	revised

	GP-140586
	CR 45.005-0575 Removal of brackets for DLMC requirements (Release 12)
	Ericsson
	7.1.5.2.2, 8.1.2
	agreed

	GP-140587
	Training sequence design for NewToN
	Ericsson
	7.1.5.2.4
	revised

	GP-140588
	NewToN – MS capability and relation to VAMOS
	Ericsson
	7.1.5.2.4, 7.2.5.3.3
	noted

	GP-140589
	NewToN – Performance evaluation
	Ericsson
	7.1.5.2.4
	noted

	GP-140590
	CR 45.001-0078 rev 1 Introduction of extended TSC sets (Release 12)
	Ericsson
	7.1.5.2.4
	revised

	GP-140591
	CR 45.002-0177 rev 1 Introduction of extended TSC sets (Release 12)
	Ericsson
	7.1.5.2.4
	revised

	GP-140592
	CR 45.008-0621 rev 1 Introduction of extended TSC sets (Release 12)
	Ericsson
	7.1.5.2.4
	revised

	GP-140593
	CR 45.009-0024 rev 1 Introduction of extended TSC sets (Release 12)
	Ericsson
	7.1.5.2.4
	revised

	GP-140594
	CR 45.050-0010 Introduction of extended TSC sets (Release 12)
	Ericsson
	7.1.5.2.4
	revised

	GP-140595
	Draft CR 24.008 Introduction of extended TSC sets (Release 12)
	Ericsson
	7.1.5.2.4, 7.2.5.3.3
	revised

	GP-140596
	Minutes of meeting NewToN telco#4
	WI Rapporteur
	7.1.5.2.4
	noted

	GP-140597
	NewToN workplan
	WI Rapporteur
	7.1.5.2.4
	noted

	GP-140598
	NewToN – Collected performance
	Ericsson
	7.1.5.2.4
	noted

	GP-140599
	Changes to 3GPP TS 51.021 due to ETSI update of harmonized standard
	Ericsson
	7.1.5.2.6
	revised

	GP-140600
	CR 51.021-0274 Correction due to ETSI update of harmonized standard (Release 12)
	Ericsson
	7.1.5.2.6
	revised

	GP-140601
	GSM Evolution for cellular IoT – FCCH overview
	Ericsson
	7.1.5.3.5
	revised

	GP-140602
	GSM Evolution for cellular IoT – SCH overview
	Ericsson
	7.1.5.3.5, 7.2.5.3.11
	noted

	GP-140603
	GSM Evolution for cellular IoT – BCCH overview
	Ericsson
	7.1.5.3.5, 7.2.5.3.11
	noted

	GP-140604
	GSM Evolution for cellular IoT – AGCH overview
	Ericsson
	7.1.5.3.5, 7.2.5.3.11
	noted

	GP-140605
	GSM Evolution for cellular IoT – PCH overview
	Ericsson
	7.1.5.3.5, 7.2.5.3.11
	noted

	GP-140606
	GSM Evolution for cellular IoT – RACH overview
	Ericsson
	7.1.5.3.5, 7.2.5.3.11
	noted

	GP-140607
	GSM Evolution for cellular IoT – DL scheduling
	Ericsson
	7.1.5.3.5, 7.2.5.3.11
	noted

	GP-140608
	Radio propagation channel for cellular IoT
	Ericsson
	7.1.5.3.5
	noted

	GP-140609
	GSM Evolution for cellular IoT – Increasing UL capacity
	Ericsson
	7.1.5.3.5, 7.2.5.3.11
	noted

	GP-140610
	New WI Support of Power Saving Mode in GERAN
	Ericsson, Huawei Technologies Co. Ltd., VODAFONE Group Plc., TELECOM ITALIA S.p.A.
	5.1, 7.1.5.2.7
	revised

	GP-140611
	CR 43.022-0033 Introduction of support for MS power saving mode (Release 12)
	Ericsson
	7.1.5.2.7
	revised

	GP-140612
	MS energy consumption model
	Ericsson
	7.1.5.3.4, 7.1.5.3.3, 7.2.5.3.8, 7.2.5.3.9
	revised

	GP-140613
	Extension of EARFCN value range in GERAN
	Ericsson, Alcatel-Lucent
	7.1.5.1, 7.2.5.2.1
	revised

	GP-140614
	Draft CR 24.008 Capability indicator for extended EARFCN value range in GERAN
	Ericsson, Alcatel-Lucent
	7.1.5.1, 7.2.5.2.1
	revised

	GP-140628
	New WI Support of Power Saving Mode in GERAN
	Ericsson, Huawei Technologies Co. Ltd., VODAFONE Group Plc., TELECOM ITALIA S.p.A., Nokia Networks
	5.1, 7.1.5.2.7
	approved

	GP-140631
	Extension of EARFCN value range in GERAN (Update of GP-140613) 
	Ericsson, Alcatel-Lucent
	7.1.5.1, 7.2.5.2.1
	noted

	GP-140638
	CR 45.008-0622 rev 1 Support for extended EARFCN value range in GERAN (Radio Interface) (Release 11)
	Alcatel-Lucent, Ericsson
	7.1.5.1
	postponed

	GP-140639
	CR 45.008-0623 rev 1 Support for extended EARFCN value range in GERAN (Radio Interface) (Release 12)
	Alcatel-Lucent, Ericsson
	7.1.5.1
	postponed

	GP-140640
	Changes to 3GPP TS 51.021 due to ETSI update of harmonized standard (revision of GP-140599)
	Ericsson, Nokia Networks
	7.1.5.2.6
	noted

	GP-140641
	CR 51.021-0274 rev 1 Correction due to ETSI update of harmonized standard (Release 12)
	Ericsson, Nokia Networks
	7.1.5.2.6
	revised

	GP-140642
	Evaluation of UL CDMA for GSM Evolution (update of GP-140559)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co., Ltd
	7.1.5.3.5
	noted

	GP-140643
	Simulation Assumptions for Cellular IoT (update of GP-140561)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co., Ltd
	7.1.5.3.5
	noted

	GP-140644
	Evaluation Methodologies for Cellular IoT (update of GP-140562)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co., Ltd
	7.1.5.3.5
	revised

	GP-140645
	LS on Introduction of mobility parameters in RRC IDLE on the new RSRQ measurements definition
	TSG RAN WG4
	7.1.4.1, 7.2.4.1
	noted

	GP-140646
	Training sequence design for NewToN (update of GP-140587)
	Ericsson
	7.1.5.2.4
	noted

	GP-140647
	Outcome of off-line discussions on simulation assumptions for Cellular IoT
	VODAFONE Group Plc
	7.1.5.3.5
	noted

	GP-140648
	Minutes of Cellular IoT telco#1
	VODAFONE Group Plc
	7.1.5.3.5
	noted

	GP-140649
	Minutes of Cellular IoT telco#2
	VODAFONE Group Plc
	7.1.5.3.5
	noted

	GP-140652
	Draft CR 24.008 Capability indicator for extended EARFCN value range in GERAN (revision of GP-140614)
	Ericsson, Alcatel-Lucent
	7.1.5.1, 7.2.5.2.1
	postponed

	GP-140653
	Updated Work plan proposal for Cellular IoT (update of GP-140475)
	VODAFONE Group Plc
	7.1.5.3.5, 7.2.5.3.11
	revised

	GP-140654
	Text proposal for introductory sections of Cellular IoT TR (update of GP-140472)
	VODAFONE Group Plc
	7.1.5.3.5, 7.2.5.3.11
	revised

	GP-140660
	MS energy consumption model (update of GP-140612)
	Ericsson
	7.1.5.3.4, 7.1.5.3.3, 7.2.5.3.8, 7.2.5.3.9
	withdrawn

	GP-140661
	pCR 43.869 Introduction of Reference Cases (update of GP-140555)
	HuaWei Technologies Co., Ltd
	7.1.5.3.4, 7.2.5.3.9
	revised

	GP-140662
	[DRAFT] 3GPP TR 43.869 V0.1.1
	SI Rapporteur
	7.1.5.3.4, 7.2.5.3.9
	noted

	GP-140663
	Draft TR 43.869 V0.2.0 for FS_uPoD
	SI Rapporteur
	7.1.5.3.4, 7.2.5.3.9
	noted

	GP-140671
	Report from GERAN Telco#1 on Cellular IoT-Key issues for GERAN evolution path (update of GP-140473)
	VODAFONE Group Plc
	7.1.5.3.5
	noted

	GP-140672
	Report from GERAN Telco#2 on Cellular IoT-Clean slate PHY and simulation assumptions (update of GP-140474)
	VODAFONE Group Plc
	7.1.5.3.5
	noted

	GP-140674
	CR 45.001-0078 rev 2 Introduction of extended TSC sets (Release 12)
	Ericsson
	7.1.5.2.4
	postponed

	GP-140675
	CR 45.002-0177 rev 2 Introduction of extended TSC sets (Release 12)
	Ericsson
	7.1.5.2.4
	postponed

	GP-140676
	CR 45.008-0621 rev 2 Introduction of extended TSC sets (Release 12)
	Ericsson
	7.1.5.2.4
	postponed

	GP-140677
	CR 45.009-0024 rev 2 Introduction of extended TSC sets (Release 12)
	Ericsson
	7.1.5.2.4
	postponed

	GP-140678
	CR 45.050-0010 rev 1 Introduction of extended TSC sets (Release 12)
	Ericsson
	7.1.5.2.4
	postponed

	GP-140679
	Draft CR 24.008 Introduction of extended TSC sets (Release 12) (update of GP-140595)
	Ericsson
	7.1.5.2.4, 7.2.5.3.3
	noted

	GP-140680
	Text proposal for introductory sections of Cellular IoT TR (update of GP-140654)
	VODAFONE Group Plc
	7.1.5.3.5, 7.2.5.3.11
	agreed

	GP-140681
	Traffic model for Cellular IoT (update of GP-140560)
	HuaWei Technologies Co., Ltd, HiSilicon Technologies Co. Ltd
	7.1.5.3.5, 7.2.5.3.11
	revised

	GP-140682
	Evaluation Methodologies for Cellular IoT (update of GP-140644)
	Huawei Technologies Co., Ltd., HiSilicon Technologies Co., Ltd
	7.1.5.3.5, 7.2.5.3.11
	revised

	GP-140683
	CR 51.021-0274 rev 2 Correction due to ETSI update of harmonized standard (Release 12)
	Ericsson, Nokia Networks
	7.1.5.2.6, 8.1.2
	agreed

	GP-140684
	CR 43.022-0033 rev 1 Introduction of support for MS power saving mode (Release 12)
	Ericsson
	7.1.5.2.7
	revised

	GP-140685
	CR 45.005-0574 rev 1 A-GANSS sensitivity use case (Release 12)
	THALES
	7.1.5.2.7
	postponed

	GP-140686
	Work Plan of SI “UL MU-MIMO” (revision of GP-140552)
	SI Rapporteur
	7.1.5.3.3
	noted

	GP-140687
	Work plan of SI “Solutions for GSM/EDGE BTS Energy Saving” (update of GP-140585)
	SI Rapporteur
	7.1.5.3.1
	noted

	GP-140688
	Downlink MIMO Workplan (update of GP-140582)
	SI Rapporteur
	7.1.5.3.2
	noted

	GP-140689
	GSM Evolution for cellular IoT – FCCH overview (update of GP-140601)
	Ericsson
	7.1.5.3.5
	noted

	GP-140706
	pCR 43.869 Introduction of Reference Cases (update of GP-140661)
	HuaWei Technologies Co., Ltd
	7.1.5.3.4, 7.2.5.3.9
	noted

	GP-140708
	[DRAFT] 3GPP TR 43.869 V0.1.1
	SI Rapporteur
	7.1.5.3.4, 7.2.5.3.9
	noted

	GP-140714
	Draft TR on Cellular IoT
	VODAFONE Group Plc
	9.1
	Plenary

	GP-140718
	Text proposal to capture agreements on simulation assumptions
	VODAFONE Group Plc
	7.1.5.3.5
	agreed
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