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1
Opening of the meeting (Monday, 9 a.m.)

Intellectual Property Rights Policy

	The attention of the delegates to the meeting of this Technical Specification Group is 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 are asked to take note that they are thereby invited:

-
to investigate whether their organization or any other organization owns IPRs which are, or are 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 Statement and the Licensing declaration forms (http://webapp.etsi.org/Ipr/).


Statement regarding competition law
The attention of the delegates to the meeting is drawn to the fact that 3GPP activities are subject to antitrust and competition laws and that compliance with said laws is therefore required by any participant of the meeting, including the Chairman and Vice-Chairmen and are invited to seek any clarification needed with their legal counsel. 
The present meeting would be conducted with strict impartiality and in the interests of 3GPP. 
Delegates are reminded that timely submission of work items in advance of TSG/WG meetings is important to allow for full and fair consideration of such matters.
RAN4 chairman reminded delegates of a responsible behaviour regarding IT resources of the meeting:

Delegates are reminded that they share the meeting IT resources with their fellow delegates. You should not abuse the service by using bandwidth-hogging applications such as movie downloads, streaming video, web-based gaming, etc during the meeting. Use the internet service in your hotel rooms for this!
Delegates must respect the law of the hosting country, and should not visit prohibited internet sites.
In cases of persistent abuse of the internet bandwidth, MCC may restrict individual’s use of the service.
In particular, the PCG has laid down the following network usage conditions:
1. Users shall not use the network to engage in illegal activities. This includes activities such as copyright violation, hacking, espionage or any other activity that may be prohibited by local laws.
2. Users shall not engage in non-work related activities that are consume excessive bandwidth or cause significant degradation of the performance of the network.
Since the network is a shared resource, users should exercise some basic etiquette when using the 3GPP network at a meeting. It is understood that high bandwidth applications such as downloading large files or video streaming might be required for business purposes, but delegates should be strongly discouraged in performing these activities for personal use. Downloading a movie or doing something in an interactive environment for personal use essentially wastes bandwidth that others need to make the meeting effective. The meeting chairman should remind end users that the network is a shared resource; the more one user grabs, the less there is for another. Email and its attachments already take up significant bandwidth (certain email programs are not very bandwidth efficient). In case of need the chair can ask the delegates to restrict IT usage to things that are essential for the meeting itself.
1. DON’T place your WiFi device in ad-hoc mode
2. DON’T set up a personal hotspot in the meeting room
3. DO try 802.11a if your WiFi device supports it
4. DON’T manually allocate an IP address 
5. DON’T be a bandwidth hog by streaming video, playing online games, or downloading huge files
6. DON’T use packet probing software which clogs the local network (e.g., packet sniffers or port scanners)
Based on the report of the PCG ad hoc group on IT improvements:
http://www.3gpp.org/ftp/PCG/PCG_27/DOCS/PCG27_13r1.zip
see also http://www.3gpp.org/Delegates-Corner#outil_sommaire_14
2
Approval of the agenda 

R4-77AH-IoT-0001
RAN4 NB-IoT adhoc meeting agenda






  CR-  rev  () v





Source: Chairman (NTT DOCOMO INC.)
(Replaces )

Abstract: 

Discussion: 

Decision: 

The document was revised to R4-77AH-IoT-0112.



R4-77AH-IoT-0112
RAN4 NB-IoT adhoc meeting agenda





Source: Chairman (NTT DOCOMO INC.)
(Replaces R4-77AH-IoT-0001)

Discussion: 

Decision: 

The document was approved.

3
NB-IOT

3.1
General [NB_IOT]
R4-77AH-IoT-0027
RAN4 TR skeleton for NB-IoT






  CR-  rev  () v





Source: Huawei

(Replaces )

Abstract: 

This contribution is for approval.

Discussion: 

Decision: 

The document was Endorsed.

R4-77AH-IoT-0028
TP for Work item objective and Operating bands






  CR-  rev  () v





Source: Huawei

(Replaces )

Abstract: 

This contribution is for approval.

Discussion: 

Decision: 

The document was Endorsed.

<Channel Raster>
This contribution is for approval.

R4-77AH-IoT-0145
draft LS on channel raster for NB-IoT






  CR-  rev  () v





Source: Intel

(Replaces )

Abstract: 

Discussion: 

Decision: 

The document was Endorsed.

R4-77AH-IoT-0008
Considerations on Channel Raster for NB-IOT






  CR-  rev  () v





Source: ZTE Corporation

(Replaces )

Abstract: 

This contribution gives some considerations on channel raster for NB-IOT system.

Discussion: 

Huawei: RAN1 has made a decision on channel raster based on R1-160201.

Qualcomm: this just touches channel raster on standalone.

Nokia networks: if we assume 100khz in and guard band operation, then, NB-IoT does not aling with LTE

ZTE: In this case, it does not aling with LTE.

DCM: we need to consider 300KHz based on RAN1 decision.

Decision: 

The document was noted.

R4-77AH-IoT-0048
Channel raster for NB-IOT






  CR-  rev  (Rel-13) v





Source: Ericsson

(Replaces )

Abstract: 

In this contribution we discuss channel raster for NB-IOT

Discussion: 

Quacomm:On flexible duplex, what is the intention ? What is the definition of it?

Ericsson:we should be able to put RB on different frequency separation.

On Proposal 1:

Huawei: In case system bandwidth of 3MHz, guard band needs to be carefully considered.

Ericsson: It is true. For 3MHz channel bandwidth, we don’t have enough GB. 

Decision: 

The document was noted..
R4-77AH-IoT-0106
On NB-IoT raster






  CR-  rev  () v





Source: Intel Corporation

(Replaces )

Abstract: 

Discussion: 

Decision: 

The document was noted..
R4-77AH-IoT-0014
Overview of RF issues for NB-IoT: General part






  CR-  rev  () v





Source: Huawei

(Replaces )

Abstract: 

This contribution is for approval.

Discussion: 

Qualcomm;On Proposal 3, it seems strong direction based on eNB.

Ericsson; On Proposal 1 and 2, we are not sure if we limit those at this moment. On proposal 6, it is too early to make a decision.

DCM: It depends on implementation on Proposal 1. Proposal 2 needs further consideration. On proposal 4, do you think about only BS? On proposal 6, if not specified ACLR and so on, how to guarantee coexistence aspects.

Nokia Networks: on channel bandwidth like 100+1, it is pretty different from UE perspective. From DL perspective, we may follow MSR solution. On proposal 6, GSM mask is purely derived based on GMSK. We should not just reuse GMS mask. WID allows some flexibility on the emission aspects. ACLR and ACS also depend on co-existence.

Huawei: On proposal 6, we are ok to reconsider this area after we check co-existence study results. For proposal 4, this is for BS not for UE. For UE, it is considered separately. For proposal 2, due to tough time schedule, we need to consider the workload on co-existence so that company needs to consider this proposal.

Decision: 

The document was Noted..

3.2
Power boosting in-band and guard band operation [NB_IOT-Core]

R4-77AH-IoT-0009
NB-IOT Power Boosting for in-band operations






  CR-  rev  (Rel-13) v





Source: NEC EUROPE LTD

(Replaces )

Abstract: 

In the last RAN4#77, a WF on BS RF in [1] was agreed. In this contribution NEC presents conclusion of our evaluation for in-band operations of the combined LTE and NB-IOT.

Discussion: 

Decision: 

The document was Noted.


R4-77AH-IoT-0095
Discussion on NB-IOT DL power boosting






  CR-  rev  () v





Source: Alcatel-Lucent

(Replaces )

Abstract: 

In this contribution, we provided our evaluation on the impacts on BS EVM and unwanted emission due to NB-IOT DL power boosting.

Discussion: 

TeliaSonera: if the power is inflicted, we should do simulation. We need more study? 

Alcatel Lucent: Not necessary for additional simulation on this. It is marginal impact depending on side conditions. But we want to make clear the side conditions.

Decision: 

The document was noted..

R4-77AH-IoT-0012
Discussion on power boosting in-band and guard-band operation for NB-IoT






  CR-  rev  () v





Source: Huawei

(Replaces )

Abstract: 

Discussion: 

Decision: 

The document was Noted



R4-77AH-IoT-0013
DRAFT Reply LS on power boosting in-band and guard-band operation for NB-IoT






  CR-  rev  () v





Source: Huawei

(Replaces )

Abstract: 

Discussion: 

Decision: 

The document was Noted..



R4-77AH-IoT-0044
In-band power boosting for NB-IOT






  CR-  rev  (Rel-13) v





Source: Ericsson

(Replaces )

Abstract: 

In this contribution we provide answers to the question of feasibility of power boosting for in-band NB-IOT

Discussion: 

Decision: 

The document was Noted.

R4-77AH-IoT-0045
Guard-band power boosting for NB-IOT






  CR-  rev  (Rel-13) v





Source: Ericsson

(Replaces )

Abstract: 

In this contribution we provide answers question of the feasibility of power boosting for guard-band NB-IOT

Discussion: 

Nokia networks: How to model PA?

Ericsson: this is a simple PA model which used in previous meeting.

ZTE:if the space between LTE and NB-IoT is 180 KHz, it is feasible?

Ericsson: as we mentioned, it depends on couple of parameters. System bandwidth is one of them. If you look at 5MHz, we only have 0.25MHz as guard band so this case offset may not be sufficient.
Huawei: On figure 2, the emission of 9 dB power boosting is worse than 12 dB power boosting.

Ericsson: I need to check it and come back.

Decision: 

The document was Noted.

R4-77AH-IoT-0046
Reply LS on power boosting in-band and guard-band operation for NB-IoT






  CR-  rev  (Rel-13) v





Source: Ericsson

(Replaces )

Abstract: 

This contribution is the LS reply to RAN1 LS on power boosting

Discussion: 

Alcatel Lucent: we mentioned we agreed with this some side conditions. 

Decision: 

The document was revised to 118.

R4-77AH-IoT-0118
Reply LS on power boosting in-band and guard-band operation for NB-IoT






  CR-  rev  (Rel-13) v





Source: Ericsson

(Replaces )

Abstract: 

This contribution is the LS reply to RAN1 LS on power boosting

Discussion: 

Decision: 

The document was Endorsed.

3.3
Co-existence [NB_IOT-Core]
<Simulation assumptions>

R4-77AH-IoT-0006
Uplink power control of NB-IOT






  CR-  rev  () v





Source: ZTE Corporation

(Replaces )

Abstract: 

For approval. In this contribution, we want to share some considerations on the uplink power of NB-IOT, especially on how to derive Clxile value. 

Discussion: 

Huawei: One comment on table 3, there is a note on delta. This is only refer to carrier frequency. But NB-IoT, there are some parameters to affect it. We only consider carrier

ZTE: we can have offline discussion.

Decision: 

The document was noted.

R4-77AH-IoT-0024
TP for coexistence simulation cases






  CR-  rev  () v





Source: Huawei

(Replaces )

Abstract: 

This contribution is for approval.

Discussion: 

Ericsson: we need to have justification on why we need to limit UL.

Huawei: we need some revision to explain the reasons.

NEC: it seems we only specify UL.

Huawei: In the last meeting, we have consensus on no study for DL.

Decision: 

The document was revised to 119..

R4-77AH-IoT-0119
TP for coexistence simulation cases






  CR-  rev  () v





Source: Huawei

(Replaces )

Abstract: 

This contribution is for approval.

Discussion: 

Decision: 

The document was Endorsed.

R4-77AH-IoT-0025
TP for coexistence simulation assumptions






  CR-  rev  () v





Source: Huawei

(Replaces )

Abstract: 

This contribution is for approval.

Discussion: 

TeliaSonera: NB-IoT is stationary. We just distribute NB-IoT UEs as normal LTE UEs, randomly?

Huawei: we have a consensus that we follow the legacy simulation methodology.

TeliaSonera: Simulation is done in a way specific to NB-IoT use cases?

Qualcomm: The UEs are not moving. 

Intel: we can come back to this TP after we discuss other contribution.

Nokia Networks: The number of NB-IoT, we are not sure if we reach a consensus on that.
Decision: 

The document was revised.

R4-77AH-IoT-0137
TP for coexistence simulation assumptions






  CR-  rev  () v





Source: Huawei

(Replaces )

Abstract: 

This contribution is for approval.

Discussion: 

Decision: 

The document was Endorsed.


R4-77AH-IoT-0026
TP for coexistence simulation methodology






  CR-  rev  () v





Source: Huawei

(Replaces )

Abstract: 

This contribution is for approval.

Discussion: 

Intel: we should come back to this contribution after we discuss ACLR and ACS. Ericsson has a contribution handling these aspects.

Nokia Networks: contents are ok. We would like to capture not only methodology but also simulation results as a package.
Decision: 

The document was revised to 120.

R4-77AH-IoT-0120
TP for coexistence simulation methodology






  CR-  rev  () v





Source: Huawei

(Replaces )

Abstract: 

This contribution is for approval.

Discussion: 

Decision: 

The document was Endorsed.

R4-77AH-IoT-0099
Assumptions for coexistence studies between NB-IoT and legacy systems






  CR-  rev  () v





Source: Intel Corporation

(Replaces )

Abstract: 

Discussion: 

DCM: On number of UEs, what do you mean 6 multi tones for 6kHz.

Nokia Networks: Have the question on the number of UEs. We need to revisit this number.

Intel: For 15 KHz spacing, we use 3 in our simulation.

Decision: 

The document was Noted..

R4-77AH-IoT-0108
Leakage modeling for in-band and guard band NB-IOT






  CR-  rev  (Rel-13) v





Source: Nokia Networks

(Replaces )

Abstract: 

Discussion: 

Qualcomm: What is the intention of the leakage results? This number is a starting point?

Nokia networks: This is just a starting point. We need to consider UE implementation aspects as well. We show ideal case at this moment.

Qualcomm: This is the lowest limit?

Nokia Networks: It depends. We did not assume any pulse shaping. We assumed simple PA model.

TeliaSonera: What is the relation with MCL? Do you consider it in the future?

Nokia Networks: This does not include any Monte Carlo simulation.

Nokia networks: For Monte Carlo, we have an agreement on Monte Carlo. This is one of the parameters for Monte Carlo.

Intel: Is this model considering 15kHz channel spacing? 

Nokia networks: this is a multi tone cases. This is the worst case compared to single tone.

Qualcomm: Clarify the above comment?

Nokia Networks: The worst case is from NB-IoT to LTE with multi tones.

DCM: we would like to know the relation between GSM mask and the provided Leakage.

Nokia Networks: I did not compare it to GSM mask. GSM mask is based on GMSK modulation. There would be difference between them.

TeliaSonera: 
Decision: 

The document was Noted..

R4-77AH-IoT-0073
LTE ACLR consideration for NB-IoT coexistence study






  CR-  rev  (Rel-13) v





Source: Ericsson

(Replaces )

Abstract: 

Discussion on the relevance of considering LTE ACLR value for NB-IoT coexistence study

Discussion: 

Nokia Networks: UE ACS is 35 or 40 is quite large. 

Ericsson: we are looking at appropriate values from the co-existence results.

Intel: we need to consider UE ACLR as well. Because channel bandwidth is even smaller than that legacy system. 
Decision: 

The document was noted.

R4-77AH-IoT-0141
Way forward on how to apply ACLR and ACS on coexistence study for standalone caseLTE ACLR consideration for NB-IoT coexistence study






  CR-  rev  (Rel-13) v





Source: Intel

(Replaces )

Abstract: 

Discussion: 

Nokia networks: It is better to specify how to apply effective ALCR and ACS. That would be the purpose of the way forward. Need one sentence to applicability of effective ACLR and ACS.

TeliaSonera: With this, we can see the results with common axis( assumptions).

Decision: 

The document was revised to 153.

R4-77AH-IoT-0153
Way forward on how to apply ACLR and ACS on coexistence study for standalone caseLTE ACLR consideration for NB-IoT coexistence study






  CR-  rev  (Rel-13) v





Source: Intel

(Replaces )

Abstract: 

Discussion: 

Decision: 

The document was Endorsed.

R4-77AH-IoT-0142
Way forward on interference modeling for in-band and guard-band






  CR-  rev  (Rel-13) v





Source: Intel

(Replaces )

Abstract: 

Discussion: 

Nokia Networks: How about 15kHz single tone and multitones? It is better to use power leakage than using interference model. 
Intel: This does not cause confusing among companies. For Nokia, for 15KHz case, most companies think that that is orthogonal so that no need to simulate it.
Nokia networks: it is too early to say that no need to study 15kHz single tones and multitones.

Ericsson: we have to consider 15kHz cases as well.

Huawei: we have already agreed using power leakage model.

Qualcomm: this assumption is really ideal.

Decision: 

The document was revised to 154.

R4-77AH-IoT-0154
Way forward on interference modeling for in-band and guard-band






  CR-  rev  (Rel-13) v





Source: Intel

(Replaces )

Abstract: 

Discussion: 

Vodafone: we need make sure that the results are comparable.

TeliaSonera: is it documented somewhere in the future? 

Qualcomm: we would like to remove Qualcomm name.

Huawei: why 15kHz spacing has one assumption but 3.75kHz has two assumptions ?

Intel: We are ok to add another assumption to the slide for 15kHz.

Nokia Networks: if we add one more, it is more challenging to compare results

Decision: 

The document was revised to 156.


R4-77AH-IoT-0156
Way forward on interference modeling for in-band and guard-band






  CR-  rev  (Rel-13) v





Source: Intel

(Replaces )

Abstract: 

Discussion: 

Decision: 

The document was Endorsed.
R4-77AH-IoT-0138
Summary of coexistence results for NB-IoT






  CR-  rev  (Rel-13) v





Source: Ericsson

(Replaces )

Abstract: 

Discussion: 

TeliaSonera: Can we have a certain threshold for acceptable throughput loss like at cell edge and so on?

Ericsson: 99 % is already included. Today we never have had such criteria. We need further analysis.

TeilaSonera: we may be able to reuse the result of 36.942.

Ericsson: we would follow the way captured in TR36.942.

Vodafone: we need to agree with values like 5% in the excel sheet.

Ericsson: we don’t change the way we did in the past.

TeliaSonera: it is good to compare them. But it would be also better to have a common understanding of the threshold.
Decision: 

The document was noted.

R4-77AH-IoT-0152
Summary of coexistence results for NB-IoT






  CR-  rev  (Rel-13) v





Source: Ericsson

(Replaces )

Abstract: 

Discussion: 

Decision: 

The document was noted.

<Standalone operation>

R4-77AH-IoT-0003
Coexistence simulation results for standalone scenario: DL






  CR-  rev  () v





Source: ZTE Corporation

(Replaces )

Abstract: 

In this contribution, downlink coexistence simulation results of standalone scenario are provided for initial analysis.

Discussion: 

TeliaSonera: Would you clarify what the difference between 900MHz and 2GHz?

ZTE: we run this simulation with agreed simulation assumptions. Actually, there is less difference.
Decision: 

The document was noted.

R4-77AH-IoT-0020
DL coexistence simulation results for stand-alone operation






  CR-  rev  () v





Source: Huawei

(Replaces )

Abstract: 

This contribution is for approval.

Discussion: 

Ericsson: On GSM mask, we have to be careful on guard band when we calculate ACLR from GSM mask.

Nokia Networks: On figure 2, how comes throughput difference are obtained.

Huawei: The value is very similar. But there are some small differences. As a result, throughput difference is quite small.

TeliaSonera: if we compare this to ZTE, we see a big difference. We need more explanation on the results. Otherwise, it is quite difficult to judge. It is too early to agree with the detail explanation. Ericsson may have idea to share spreadsheet.

Ericsson: We had such proposal in the last meeting. 
Decision: 

The document was noted.

R4-77AH-IoT-0069
DL simulations for coexistence study NB-IoT standalone






  CR-  rev  (Rel-13) v





Source: Ericsson

(Replaces )

Abstract: 

Simulation results for coexistence NB-IoT standalone - Downlink

Discussion: 

Nokia Networks: it seems where does 5% result comes from?

Ericsson: we compared NB-IoT values with some criteria of throughput degradation.
Decision: 

The document was noted.

R4-77AH-IoT-0109
Co-existence study for NB-IOT standalone operation






  CR-  rev  (Rel-13) v





Source: Nokia Networks

(Replaces )

Abstract: 

Discussion: 

Intel: On Figure 3, this figure is from interference from LTE to NB-IoT. ACLR in the figure is for LTE ?

Nokia Networks:The ACLRs are for LTE.

Intel; The difference must come from not ACLR but from ACS?

Nokia Networks: In this figure, NB-IoT ACS is fixed.

TeliaSonera: What is the minimum distance we allow in the simulation? 1m or 10 m and so on?

Nokia Networks: the methodology says we have a cell size. It depends on probability. No parameter on minimum distance between UEs.

Qualcomm: This minimum distance would be considered when we think about UL and DL co-existence.

Intel: we have the same comment as Qualcomm. We agree to used MCL of 70 dB between BS and UE.

Decision: 

The document was noted.
R4-77AH-IoT-0004
Coexistence simulation results for standalone scenario: UL






  CR-  rev  () v





Source: ZTE Corporation

(Replaces )

Abstract: 

In this contribution, uplink coexistence simulation results of standalone scenario are provided for initial analysis.

Discussion: 

DCM: NB-IoT UEs have 40 dB ACLR and is it feasible and if yes, are there any cost impacts?

ZTE: Even if the UE ACLR is less than 40 dB, it is acceptable. 

Intel: we are not defining ACLR itself. Results depend on how we define ACLR.

TeliaSonera: On cell edge throughput loss, there are big difference between 900MHz and 2GHz. Why does this result come from?

ZTE: At this moment, it is hard to explain the fundamental reasons.

Decision: 

The document was noted


R4-77AH-IoT-0021
UL coexistence simulation results for stand-alone operation






  CR-  rev  () v





Source: Huawei

(Replaces )

Abstract: 

This contribution is for approval.

Discussion: 

Huawei: For multitone case, only 15kHz case is assumed. Based on our results, UE ACLR should be around 50 dB. But we think that we have internal guard band so that UE may be possible to achieve this value.

Decision: 

The document was noted.

R4-77AH-IoT-0070
UL simulations for coexistence study NB-IoT standalone






  CR-  rev  (Rel-13) v





Source: Ericsson

(Replaces )

Abstract: 

Simulation results for coexistence NB-IoT standalone - Uplink

Discussion: 

Decision: 

The document was revised to 113
R4-77AH-IoT-0113
UL simulations for coexistence study NB-IoT standalone






  CR-  rev  (Rel-13) v





Source: Ericsson

(Replaces )

Abstract: 

Simulation results for coexistence NB-IoT standalone - Uplink

Discussion: 

Decision: 

The document was noted.
R4-77AH-IoT-0114
Simulation results for NB-IoT stand-alone coexistence in UL






  CR-  rev  (Rel-13) v





Source: Qualcomm Incorporated
(Replaces )

Abstract: 

This document re-evaluates the coexistence of NB-IoT system in stand-alone mode with other legacy 3GPP systems including LTE/UMTS/GSM in uplink direction based on the latest simulation assumptions agreed in [1] during last RAN4 #77 meeting. Furthermore, the agreement of uplink power scheme for NB-IoT as well as the number of UEs scheduled per TTI which still remained open in [1] has been achieved over off-line Email discussions and is applied in this study.  The uncoordinated deployment as the worst case is considered for all the scenarios, where BSs of the victim system are deployed at the cell edge of the aggressor system.
Discussion: 

Ericsson: Possible solution is decrease SNR target for UL power control.

TeliaSonera: would you summarize the result in the table in the future? Otherwise, it is difficult to identify the exact values from the figures.

Qualcomm: 95 vs 99, at this moment, 95 is adopted.
Decision: 

The document was noted.
R4-77AH-IoT-0100
Simulation results of coexistence studies between NB-IoT and LTE, standalone case






  CR-  rev  () v





Source: Intel Corporation

(Replaces )

Abstract: 

Discussion: 

TeliaSonera: Adopting 95% is a common understanding among people?

Intel: we agreed looking at 95% already.

ALU: Figure 2.2.1-4: why minimum power is -19dBm.

Intel: we need to check where this value comes from.

Qualcomm: we have a certain assumption of transmitted number of RBs and so on. 

Ericsson: Figure 2.1.1-3, why the value becomes flat ?

Intel: On Qualcomm’s comment, we assumed it also. On Ericsson’s comments, I’m not sure where the result come from. Maybe LTE ACS may be relevant.

ALU: if we use this UL power control, this does impact on the results since -19dBm causes more interference compared to -40dBm case. Specifically when UE is very close to eNB, still UEs use -19dBm so that impact would become larger.

Huawei: we share the similar view with Qualcomm for ALU’s question. 

Decision: 

The document was noted.

R4-77AH-IoT-0057
Simulation result on co-existence between GSM and NB-IOT






  CR-  rev  () v





Source: China Mobile Com. Corporation

(Replaces )

Abstract: 

Discussion: 

Decision: 

The document was revised to 115
R4-77AH-IoT-0115
Simulation result on co-existence between GSM and NB-IOT






  CR-  rev  () v





Source: China Mobile Com. Corporation

(Replaces )

Abstract: 

Discussion: 

Decision: 

The document was noted.


<In-band & guard band operations>
R4-77AH-IoT-0022
UL coexistence simulation results for in-band operation






  CR-  rev  () v





Source: Huawei

(Replaces )

Abstract: 

This contribution is for approval.

Discussion: 

Nokia: On figure 2, how to get there values? On table 3, this NB-IoT tone index, 2nd one is need more clarification. 

Huawei: Table 2 is based on the outcome of the last meeting. On Table 3, two index, we numbering the tones, from lower to higher, for the 2nd one, this is selected minus 10 dB. Difference index has difference dBc.

DCM: Did you use GSM mask? 

Huawei: In this study, we does not apply any filtering. No GMS mask is applied here. If we apply GSM mask here, we can get better results.

TeliaSonera: It is difficult to identify the difference from the Figures so that having a table summarizing the results.

Intel: Table 2 comes from one RB or whole bandwidth?

Huawei: The leakage model for NB-IoT and LTE is based on LTE PRB. NB-IoT is modeled based on subcarrier.

Nokia Networks: If we think about ACLR without considering future UE requirements, we may face some issues in term of specification.

Intel: If we look at table 2, this is LTE RB to NB-IoT, if we look at the 1st row, to which IoT tones or whole range of tones?

Huawei: This is from NB-IoT to LTE PRB.  

Qualcomm: This table 2 comes from one NB-IoT user? 

Huawei: This is total NB-IoT PRB bandwidth.

Qualcomm: 45 UE can exist.

Huawei: here we assume the worst case. Each use has portion of transmit power. In the figure 1 and 2, PRB level SNR is used.
Decision: 

The document was noted.

R4-77AH-IoT-0101
Simulation results of coexistence studies between NB-IoT and LTE, in-band case






  CR-  rev  () v





Source: Intel Corporation

(Replaces )

Abstract: 

Discussion: 

ALU: in the simulation, how many UEs are assumed to transmit anytime.

Intel: for LTE, 3, for NB-IoT 48.

Nokia Networks: Could you clarify the leakage model? 

Intel: we can show it in offline discussion.

Qualcomm: leakage is flat over bandwidth or not flat? 

Intel: In our model, from IoT to LTE, from each tone to each LTE PRB. 

Decision: 

The document was noted.

R4-77AH-IoT-0110
Co-existence study for NB-IOT in-band operation






  CR-  rev  (Rel-13) v





Source: Nokia Networks

(Replaces )

Abstract: 

Discussion: 

Decision: 

The document was withdrawn.

R4-77AH-IoT-0023
UL coexistence simulation results for guard band operation






  CR-  rev  () v





Source: Huawei

(Replaces )

Abstract: 

This contribution is for approval.

Discussion: 

Decision: 

The document was noted.

R4-77AH-IoT-0102
Simulation results of coexistence studies between NB-IoT and LTE, guard-band case






  CR-  rev  () v





Source: Intel Corporation

(Replaces )

Abstract: 

Discussion: 

Decision: 

The document was noted.

R4-77AH-IoT-0111
Co-existence study for NB-IOT guard band operation






  CR-  rev  (Rel-13) v





Source: Nokia Networks

(Replaces )

Abstract: 

Discussion: 

Decision: 

The document was withdrawn.

R4-77AH-IoT-0005
Coexistence simulation results for in-band and guard band scenarios






  CR-  rev  () v





Source: ZTE Corporation

(Replaces )

Abstract: 

In this contribution, some coexistence simulation results for in-band and guard band scenarios are provided for initial analysis.

Discussion: 

Intel: if we look at figure 1, each UE uses one RB basis?

ZTE; Yes.

Huawei: On table 2, it refers to Ericsson contribution. How can derive this table?

On table 3, 3 NB-IOT UE are assumed, but one value is 

ZTE; On table 2, single value is averaged. For the 2nd question, we need to check it.
Decision: 

The document was noted.


R4-77AH-IoT-0071
Simulations results for coexistence study NB-IoT in-band and guard band






  CR-  rev  (Rel-13) v





Source: Ericsson

(Replaces )

Abstract: 

Simulation results for coexistence NB-IoT in-band and guard band

Discussion: 

Decision: 

The document was noted.



3.4
UE RF [NB_IOT-Core]

R4-77AH-IoT-0002
Analysis of UE RF transceiver architecture for NB-IoT 






  CR-  rev  (Rel-13) v





Source: ASTRI

(Replaces )

Abstract: 

This contribution gives an analysis on architecture of UE RF transceiver for NB-IoT for discussion. 

Discussion: 

Qualcomm:OOBE should be relaxed. How much?

ASTRI: exact value needs to be discussed further. 

DCM: I had the same question as that of Qualcomm. On proposal 1, what kinds of impact on specification?

Vodafone: On saw less device, we don’t know the effect on the cost for the chipset. Also, no impact on system performance?

ASTRI: Saw filter is an expensive component. Some chipset vendors would like to propose to reduce BoM cost. We think saw less architecture is mandatory.
Decision: 

The document was noted


R4-77AH-IoT-0143
Way forward on NB-IoT UE category from RAN4 respects 






  CR-  rev  (Rel-13) v





Source: ASTRI

(Replaces )

Abstract: 

Discussion: 

Ericsson; we are confused on UE category proposals. Specifying the UE category is not RAN4 responsibility.

ASTRI: we can propose RAN4’s consideration and share it with RAN/1/2.

Nokia Networks: we are not sure if we should have two UE categories. And this aspect is not RAN4 responsibility as well.

Qualcomm: multi tone transmission is optional. These UE categories are not needed.

Intel: Concern on the proposals. PAPR seems be constraining UE implementation.

Nokia networks: this is RAN1 led discussion or RAN4 should initiate the discussion?

ASTRI: Multi tone transmission is optional?

Panasonic: RAN1 and RAN2 discussed it but no conclusion. Some proposed the multitoned is handled as FGI.

DT: This is up to RAN plenary decision.
Decision: 

The document was noted.

R4-77AH-IoT-0098
NB-IoT reference architectures






  CR-  rev  (Rel-13) v





Source: Qualcomm Incorporated

(Replaces )

Abstract: 

[For Discussion] UE reference architecture is discussed in comparison to existing reference architectures and possible UL modulations. 

Discussion: 

Nokia networks: Are you envisioning two sets of requirements in the future?

Qualcomm: It does not need to have requirements. One set of requirements can cover both.

Nokia networks: it is quite difficult to reach a consensus for other requirements without having a common understanding of this aspect.

Qualcomm: I don’t know how to proceed it.

Intel: we don’t have to specify the actual implementation.

ASTRI: We can classify UEs into two categories.

Nokia Networks: there would be some conclusion in RAN1.

Decision: 

The document was noted.

R4-77AH-IoT-0016
Overview of RF issues for NB-IoT: UE part






  CR-  rev  () v





Source: Huawei

(Replaces )

Abstract: 

This contribution is for approval.

Discussion: 

Intel: ON proposal 1, we may have potential issue so that it would be better to see the requirements on eMTC. On proposal 2, we need to investigate more specific requirements.

DCM:  On proposal 1, what is the specific value of new channel bandwidth?

Nokia networks: On proposal 2, 180kHz? 

Huawei: For DCM, we consider 200 kHz channel bandwidth. For Intel, we think that we agree with that this is very similar to eMTC cases. We can refer to the eMTC requirements as a starting point.

Nokia networks: For NB-IoT, it is not more flexible compared to that of eMTC cases.

Intel: Depending on the definition of guard band and channel bandwidth, the requirements may be affected.
Decision: 

The document was noted


R4-77AH-IoT-0019
On UE emission requirement for NB-IoT






  CR-  rev  () v





Source: Huawei

(Replaces )

Abstract: 

This contribution is for approval.

Discussion: 

Nokia Networks: The proposal is no ACLR. For GSM, their mask is relative but for this case, the value is absolute so that ACLR is not guaranteed.

Qualcomm: we share the same concern as that of Nokia Networks. If this proposal is standalone only? 

Huawei: For relative aspect, we can consider having ACLR requirements. For Qualcomm, our intention is adopting these proposals for all operation modes. There some issues where in and guard band co-existence. So, based on co-existence results, we prefer to investigate the impact of NB-IoT on LTE. 

Decision: 

The document was noted.


R4-77AH-IoT-0047
UE core requirements for NB-IOT






  CR-  rev  (Rel-13) v





Source: Ericsson

(Replaces )

Abstract: 

In this contribution we study the possible UE RF core requirements for NB-IOT

Discussion: 

Decision: 

The document was noted.



R4-77AH-IoT-0097
Inband emissions in NB-IoT





36.101
  CR-  rev  (Rel-13) v13.1.0





Source: Qualcomm Incorporated

(Replaces )

Abstract: 

[For Discussion] NB-IoT inband emission limits are discussed for NB-IoT system and between LTE and NB-IoT systems.

Discussion: 

Nokia networks: On observation 1, from NB-IOT UE perspective, I do agree that we need to study if emission requirements ensure similar level of in-band emission. On observation 2, out of channel emission depends on number of tones. This is different idea from what we have in LTE. 

Qualcomm: What was the co-existence study for LTE for in-band emission? 

Huawei: On observation 2, we have similar comment as that of Nokia networks. Within the same network, each UE would have the same emission due to power control.

Intel: On observation 1, this is applicable single tone UE only?

Qualcomm: This is applicable to multitone as well.

Decision: 

The document was noted.


R4-77AH-IoT-0059
NB-IOT UE RF aspects






  CR-  rev  () v





Source: Nokia Networks

(Replaces )

Abstract: 

This paper discussed NB-IOT UR RF issues.

Discussion: 

Decision: 

The document was noted.



R4-77AH-IoT-0060
WF for NB-IOT operating bands and channel arrangements






  CR-  rev  () v





Source: Nokia Networks

(Replaces )

Abstract: 

For Approval. Some first agreements for NB-IOT operating bands and channel arrangements are proposed

Discussion: 

Decision: 

The document was revised to 134

R4-77AH-IoT-0134
WF for NB-IOT operating bands and channel arrangements






  CR-  rev  () v





Source: Nokia Networks

(Replaces )

Abstract: 

For Approval. Some first agreements for NB-IOT operating bands and channel arrangements are proposed

Discussion: 

Decision: 

The document was Endorsed.
R4-77AH-IoT-0061
WF for NB-IOT transmitter characteristics






  CR-  rev  () v





Source: Nokia Networks

(Replaces )

Abstract: 

For Approval. Some initial agreements are proposed for NB-IOT transmitter characteristics

Discussion: 

TeliaSonera: See CEPT Report 40. Requirements may not be suitable to this case.

DCM: on occupied bandwidth, for single tone, UE  transmits always 15kHz, in this case, if we specify requirements based on 200kHz, is this appropriate way?

Nokia Networks: UE only supports may not have to meet 200 kHz requirements. But out of band emission is defined based on co-existence assuming multi tone, then, it is no problem in terms of co-existence.

Intel: On power class, we prefer to take LTE power class of 23 dBm. On frequency error, do you assume only RF? ON occupied bandwidth, always 200 kHz? 

Nokia Networks: Occupied bandwidth can be handled in the same of LTE requirements. 99% power needs to be contained in the channel bandwidth. On power class, we are open to discuss downsizing the power class. ON frequency error, we consider RF only. Do we need to have different error requirements for other than RF?

Huawei: On EVM, we would like to know the reason of the proposal. On reference, we need to further study. One question for clarification, was GSM like mask assuming the same power?

Nokia network: on EVM, purely channel bandwidth is 180kHz so that quite narrow so that it is flat. On reference, we are open to discuss it as well as UEM. On GSM like mask, we assume 23 dBm.

Qualcomm: On power class, it may depend on only single tone support or single and multi tones.

ASTRI: For power class, we should not preclude other power class.
Nokia Networks: For eMTC, initially it assumed integrated PA. 

Decision: 

The document was not treated.


R4-77AH-IoT-0135
WF for NB-IOT transmitter characteristics






  CR-  rev  () v





Source: Nokia Networks

(Replaces )

Abstract: 

For Approval. Some initial agreements are proposed for NB-IOT transmitter characteristics

Discussion: 

Huawei: if UE support both BPSK and QPSK, do we need to make UE test BPSK as well?

Nokia networks: we will clarify text for EVM.

Decision: 

The document was revised to 150.

R4-77AH-IoT-0150
WF for NB-IOT transmitter characteristics






  CR-  rev  () v





Source: Nokia Networks

(Replaces )

Abstract: 

For Approval. Some initial agreements are proposed for NB-IOT transmitter characteristics

Discussion: 

Decision: 

The document was Endorsed.
R4-77AH-IoT-0062
Support of operation modes for respective bands






  CR-  rev  (Rel-13) v





Source: NTT DOCOMO INC.

(Replaces )

Abstract: 

There are three operation modes such as in, out and guard band operations for NB-IOT. This contribution discusses whether each band shall support the all three operation modes or not.

Discussion: 

Decision: 

The document was withdrawn.

R4-77AH-IoT-0063
WF for NB-IOT receiver characteristics






  CR-  rev  () v





Source: Nokia Networks

(Replaces )

Abstract: 

For Approval. Some initial agreements are proposed for NB-IOT receiver characteristics.

Discussion: 

Decision: 

The document was revised to 136.

R4-77AH-IoT-0136
WF for NB-IOT receiver characteristics






  CR-  rev  () v





Source: Nokia Networks

(Replaces )

Abstract: 

For Approval. Some initial agreements are proposed for NB-IOT receiver characteristics.

Discussion: 

Decision: 

The document was Endorsed.

3.5
BS RF [NB_IOT-Core]

R4-77AH-IoT-0007
On NB-IOT BS emission requirement






  CR-  rev  () v





Source: ZTE Corporation

(Replaces )

Abstract: 

For approval. This contribution focuses on the guard-band operation and gives some considerations on NB-IOT BS out-of-band emission requirements.

Discussion: 

ALU: It can be applied but we need to discuss the details.

Huawei: we have similar comments with ALU. 

Decision: 

The document was noted.

R4-77AH-IoT-0015
Overview of RF issues for NB-IoT: BS part






  CR-  rev  () v





Source: Huawei

(Replaces )

Abstract: 

Discussion: 

Ericsson: three way to define BS RF. GSM mask is easier for the future discussion. ON BS class, we understand prioritization of Wide area but should not exclude classes.

DCM: On UEM, for guard band, the emission mask needs to be kept otherwise, co-existence study must be studied. ON reference, we could not understand why only standalone is tested.

Huawei: For Ericsson’s comment, applying MSR mask is applied to standalone operation as well? For In and guard band, reusing MSR mask maybe more stringent requirements. Regarding BS class, we think currently we focus on wide area base station so that schedule is tight. For DCM, on refsens, we just want to simplify the specification. If the other test cases are needed, we are open to discuss it. On guard UEM, we think we need to study cases which only NB-IoT is close to the band edges where special consideration is required.
Decision: 

The document was noted.

R4-77AH-IoT-0017
On BS emission requirement in guard band operation for NB-IoT






  CR-  rev  () v





Source: Huawei

(Replaces )

Abstract: 

This contribution is for approval.

Discussion: 

ALU: On the last text, they propose to revisit the existing requirement. This is related with power boosting.

Decision: 

The document was noted.

R4-77AH-IoT-0018
On BS emission requirement in stand-alone operation for NB-IoT






  CR-  rev  () v





Source: Huawei

(Replaces )

Abstract: 

This contribution is for approval.

Discussion: 

Ericsson: we prefer to investigate MSR mask.

ALU: we agree with the response of Huawei to Ericsson in the previous paper.

Decision: 

The document was noted

R4-77AH-IoT-0056
Discussion on BS RF requirement for NB-IOT






  CR-  rev  () v





Source: China Mobile Com. Corporation

(Replaces )

Abstract: 

Discussion: 

Ericsson: we would like to investigate MSR spec applicability.
Decision: 

The document was noted.
R4-77AH-IoT-0072
BS RF Core requirements for NB-IoT






  CR-  rev  (Rel-13) v





Source: Ericsson
(Replaces )

Abstract: 

In this contribution we discuss general BS RF core requirements for NB-IoT

Discussion: 

CMCC: this paper is very good to have common understanding on way forward on BS RF.

ALU: We would like to repeat the same comment in the previous document.

Decision: 

The document was noted.


R4-77AH-IoT-0121
Way forward on BS RF requirements for NB-IoT






  CR-  rev  (Rel-13) v





Source: Ericsson
(Replaces )

Abstract: 

In this contribution we discuss general BS RF core requirements for NB-IoT

Discussion: 

ALU: both MSR and GSM mask should be considered. It seems we are changing LTE requirements. 

Huawei: For emission mask for standalone, unit mask for standalone is a starting point. For occupied bandwidth, if we put NB-IoT close to channel bandwidth edge, some frequency offset may be needed. For this case, occupied bandwidth needs full study. On slide 3, we need to add some side conditions for unwanted emission. UEM requirements should be the same as that of LTE. But in some cases, impact of frequency offset needs to be investigated.

Decision: 

The document was revised to 144.

R4-77AH-IoT-0144
Way forward on BS RF requirements for NB-IoT






  CR-  rev  (Rel-13) v





Source: Ericsson

(Replaces )

Abstract: 

In this contribution we discuss general BS RF core requirements for NB-IoT

Discussion: 

Decision: 

The document was Endorsed.

3.6
RRM [NB_IOT-Core] 
<Cell selection>

R4-77AH-IoT-0091
Cell Selection for NB-IoT





36.133
  CR-  rev  (Rel-13) v13.2.0





Source: Nokia Networks

(Replaces )

Abstract: 

This paper discuss some basic scenarios that would need to be covered and provide some considerations related to the cell selection for NB-IoT

Discussion: 

Intel: on deployment scenario, it does make sense to consider based on RAN1 decision.

Ericsson: this says we have requirements for specific applications. We should have more generic requirements not based on specific applications. We also share Nokia’s view on deployment scenarios. This perspective should be considered.

Qualcomm: What is the meaning of different deployments? It means in, guard and standalone operations? 

Nokia Networks: Deployments mean in, guard and standalone operations in this contribution. UE does not need to know specific applications. We only have static scenario for requirements. It is better to have separate requirements based on operation modes.
Huawei: It is too early to decide to have requirements based on deployment scenarios.

Decision: 

The document was noted.

R4-77AH-IoT-0029
Discussion on cell selection for NB-IoT






  CR-  rev  () v





Source: Huawei,HiSilicon, China Telecom
(Replaces )

Abstract: 

In this contribution we provide further discussion on cell selection for NB-IoT and propose corresponding requirement

Discussion: 

Ericsson: for initial cell selection, it is implementation specific. Stored case is as well. Having such requirements is difficult in principle. 

Nokia Networks: We agree making this requirement is challenging. How we address the aspects are FFS and debatable.

DCM: For stored case, if we specify the stored information case, we should carefully handle the information in the specification.

Qualcomm: We agree with Ericsson. It is difficult to define the proposed cases and testing is quite challenging as well. We need to discuss how store the information for the requirements.

Decision: 

The document was noted.
<Cell re-selection>
R4-77AH-IoT-0030
Discussion on cell re-selection for NB-IoT






  CR-  rev  () v





Source: Huawei,HiSilicon, China Telecom
(Replaces )

Abstract: 

In this contribution we provide further discussion on cell re-selection for NB-IoT and propose corresponding requirement

Discussion: 

Nokia networks: Our paper has similar views in our paper. We need to discuss it by considering RAN1 decision.

Ericsson: PSM is higher feature. We don’t have to specify beyond that. We can agree with some simulation assumptions. For eDRX, we could reuse the requirements in NB-IoT requirements.

Decision: 

The document was noted

R4-77AH-IoT-0031
Wayforward on NB-IoT






  CR-  rev  () v





Source: Huawei,HiSilicon

(Replaces )

Abstract: 

This is a way-forward to capture the agreements in ad-hoc meeting

Discussion: 

Decision: 

The document was revised to 132.

R4-77AH-IoT-0132
Wayforward on NB-IoT






  CR-  rev  () v





Source: Huawei,HiSilicon

(Replaces )

Abstract: 

This is a way-forward to capture the agreements in ad-hoc meeting

Discussion: 

Nokia networks: our request is not captured yet.

Huawei: What Nokia proposed is good. But not sure if it is appropriate to capture it in this way forward.

Decision: 

The document was revised to 147.

R4-77AH-IoT-0147
Wayforward on NB-IoT






  CR-  rev  () v





Source: Huawei,HiSilicon

(Replaces )

Abstract: 

This is a way-forward to capture the agreements in ad-hoc meeting

Discussion: 

Decision: 

The document was Endorsed.

R4-77AH-IoT-0065
Measurements and considerations for cell reselection for NB-IoT






  CR-  rev  () v





Source: Ericsson

(Replaces )

Abstract: 

In this contribution we provide our view on measurements for cell reselection that can be considered in further RAN4 RRM discussions. 

Discussion: 

Nokia networks: On proposal 2, it does make sense. There are some not agreed aspects so that once RAN1 has decided, we can discuss the proposals in this contribution. At this moment, it is challenging without RAN1 decision.

Intel: On proposal 1, we would like to check RAN1 status. On proposal 2, do we need to support mobility?

Ericsson: For Nokia, we agree it. Further study depends on RAN1, For Intel, requirements may need to be different from deployment mode( operational modes)

Decision: 

The document was noted.

R4-77AH-IoT-0092
Measurements and reselection for NB-IoT





36.133
  CR-  rev  (Rel-13) v13.2.0





Source: Nokia Networks

(Replaces )

Abstract: 

This paper discuss measurements, cell detection and cell reselection delays in NB-IoT taking into account the potentially very long DRX cycles used in NB-IoT

Discussion: 

Ericsson; On observation 1, PSM is higher feature. We agree to define requirements according to Phy requirements RAN1 is discussing.

Decision: 

The document was noted.

R4-77AH-IoT-0107
On NB-IoT measurement accuracy requirements






  CR-  rev  () v





Source: Intel Corporation

(Replaces )

Abstract: 

Discussion: 

Nokia networks; we agree that we should not have measurement reporting.

Ericsson: we have the same view. 

Decision: 

The document was noted

R4-77AH-IoT-0086
RRM Requirements for NB-IoT






  CR-  rev  (Rel-13) v





Source: Qualcomm Incorporated

(Replaces )

Abstract: 

Discussion: 

Ericsson: we agree with most of the observations made. We can try to agree even with high level assumptions for the sake of progress.

Decision: 

The document was noted.

R4-77AH-IoT-0055
NB-IOT RRM requirements






  CR-  rev  () v





Source: China Mobile Com. Corporation

(Replaces )

Abstract: 

In this contribution, we discuss the measurement related RRM requirements in NB-IOT.

Discussion: 

Intel: we have some concerns on proposals. We need to check the RAN2 status first. It is too early to agree with these proposals.

Vodafone: we support the discussion based on this contribution.

CMCC: We have checked RAN2 status. And no conclusion in RAN2. If we may take a similar approach like logged eMDT in idle mode.

Decision: 

The document was noted.

<RLM>

R4-77AH-IoT-0064
Radio link monitoring procedure for NB-IoT






  CR-  rev  () v





Source: Ericsson

(Replaces )

Abstract: 

In this contribution we provide technical discussions that need to be considered in further RLM discussions for NB-IoT. 

Discussion: 

Huawei: If PSS can reflect ePDCCH or not? This proposal may cause additional power consumptions. 

Ericsson: The reason to propose to study these would that measurement accuracy will be affected if we follow the current way. We can have offline discussion each other.

Decision: 

The document was noted.

R4-77AH-IoT-0082
Way forward on further work on NB-IoT






  CR-  rev  () v





Source: Ericsson

(Replaces )

Abstract: 

Way forward document capturing the agreements and remaining issues for NB-IoT

Discussion: 

Decision: 

The document was revised to 133.

R4-77AH-IoT-0133
Way forward on further work on NB-IoT






  CR-  rev  () v





Source: Ericsson

(Replaces )

Abstract: 

Way Forward document capturing the agreements and remaining issues for NB-IoT

Discussion: 

Intel: we have concerns on proposals on connected mode

DT: I also wondered also concern on connected mode.

Ericsson: we don’t have proposal for connected mode but for idle mode.

Intel: we need more offline discussion. For RLM, we have some confusion.

Qualcomm: It’s too early to agree with these without stable RAN1 specification.

CMCC: measurement accuracy is very important. According to RAN2 status, we need to discuss this aspect further.

Panasonic: NB RS is something new and this is being discussed in RAN1. This is always used also being discussed in RAN1.

Decision: 

The document was revised to146.

R4-77AH-IoT-0146
Way forward on further work on NB-IoT






  CR-  rev  () v





Source: Ericsson

(Replaces )

Abstract: 

Way Forward document capturing the agreements and remaining issues for NB-IoT

Discussion: 

Intel: we are pretty close to the agreement but we need to more discussion.

Qualcomm: This implies that we need to have separate requirements according to the operational modes. It should be justified to have separate requirements based on the scenarios.

Ericsson: RAN1 is still discussing synchronization signal so we remove it. We can firstly study it then according the outcome we can further discuss it.
Decision: 

The document was revised to 151.

R4-77AH-IoT-0151
Way forward on further work on NB-IoT






  CR-  rev  () v





Source: Ericsson

(Replaces )

Abstract: 

Way Forward document capturing the agreements and remaining issues for NB-IoT

Discussion: 

Decision: 

The document was Endorsed.

<Simulation>
R4-77AH-IoT-0066
System simulations results for NB-IoT






  CR-  rev  () v





Source: Ericsson

(Replaces )

Abstract: 

In this paper we present some system simulation results with aim to better understand the system impact when operating NB-IoT.  

Discussion: 

Nokia networks: which kinds of scenario is assumed. Standalone, in or guard band?

Ericsson: section 2.1, results come from in band operation.

Decision: 

The document was noted.

R4-77AH-IoT-0093
Simulation results for NB-IoT synchronization





36.133
  CR-  rev  (Rel-13) v13.2.0





Source: Nokia Networks

(Replaces )

Abstract: 

This paper presents some early simulation results on synchronization in NB-IoT.

Discussion: 

Decision: 

The document was noted.

R4-77AH-IoT-0094
Simulation results for NB-IoT measurements





36.133
  CR-  rev  (Rel-13) v13.2.0





Source: Nokia Networks

(Replaces )

Abstract: 

This paper presents our early simulation results on measurements in NB-IoT.

Discussion: 

Decision: 

The document was withdrawn.

3.7
Other specification [NB_IOT]

4
Further LTE Physical Layer Enhancements for MTC

4.1
General [LTE_MTCe2_L1]

4.2
UE RF [LTE_MTCe2_L1-Core]

R4-77AH-IoT-0011
Discussion on measurement channels for eMTC






  CR-  rev  () v





Source: Huawei

(Replaces )

Abstract: 

This contribution is for approval.

Discussion: 

Sony: Previous proposed table is not correct. We don’t think we reuse category 0 table.

Huawei: Could you clarify why cat 0 table can not be reused.

Sony: Control channel of at least 2RB is necessary.

Huawei: Your answer is also referring to UL
Decision: 

The document was noted.

R4-77AH-IoT-0010
Discussion on RF requirements framework for eMTC






  CR-  rev  () v





Source: Huawei

(Replaces )

Abstract: 

Discussion: 

Intel: alternative 1, we are ok. For 2, intention is to test 1.4 MHz channel bandwidth only? For alternative 3, why do we need to consider co-existence?

DCM: For alternative 3, why do we need consider co-existence? What the test aspects.

Huawei: For Intel comments, for alternative 2, we propose to test supported minimum channel bandwidth. For DCM comment, we need to consider eMTC to eMTC cases. 

Nokia networks: Alt 3 is attractive from system performance perspective although it is mentioned that it is complicated. But test is limited to select the most stringent case.

Decision: 

The document was noted.

R4-77AH-IoT-0042
TX requirements Rel-13 eMTC






  CR-  rev  (Rel-13) v





Source: Ericsson

(Replaces )

Abstract: 

In this contribution we specify TX requirements for Rel-13 MTC UEs

Discussion: 

DCM: we support option 2 but we need to consider how to handle guard band.

Ericsson: GB means for different channel bandwidth each?

DCM: YES. GB becomes different according to system bandwidth

Intel: what the plan after adopting the proposal.

Ericsson: In the last meeting we had a proposal. That is the option 1 in the previous document. But that approach was not approved due to too stringent requirements. That is the reason to bring this alternative in this meeting. Still our preference is option 1.

Decision: 

The document was noted.

R4-77AH-IoT-0043
CR on TX requirements Rel-13 eMTC





36.101




Source: Ericsson

(Replaces )

Abstract: 

This is the CR for TX requirements for Rel-13 MTC in 36.101

Discussion: 

Decision: 

The document was withdrawn



R4-77AH-IoT-0058
WF for eMTC RF requirements






  CR-  rev  (Rel-13) v





Source: NTT DOCOMO INC.

(Replaces )

Abstract: 

The contribution aims to sharing ideas on how to proceed with key UE RF requirements for eMTC. In addition, it provides how to derive appropriate and reasonable SEM and ACLR definitions for eMTC.

Discussion: 

Intel: On slide 7 and 8, 3 MHz channel bandwidth is not captured? Where does priority of power class come from? Regarding separate MPR according power class is not our preference.

DCM: We do not have intention to exclude 1.4 and 3 MHZc CBWs. For priority, we had a discussion on output power based on PA implementation. From cost perspective, 20 dBm power class should be prioritized.

Nokia Networks: On prioritization, how many company has PA models for 20dBm power class?

Qualcomm: What is the way forward from Nokia Networks.

Intel: we could study power class 3 for a while.

Qualcomm; we have a model for 20 dBm PA. I could study two power classes together.

Nokia Networks: Could you share the PA mode of Qualcomm?

Qualcomm: No comments.

DCM: Except for prioritization of MPR evaluation, can we approve the remaining proposals?

Ericsson: we still would like to find a way to simplify the requirements. If we take Huawei’s paper, this way is the most difficult way. For 20 dBm, can we scale the result of 23 dBm to 20 dBm.

Nokia Networks: 20 dBm PA is integrated so that we may not be able to scale the result of 23 dBm to 20dBm.

Decision: 

The document was revised to 131

R4-77AH-IoT-0131
WF for eMTC RF requirements






  CR-  rev  (Rel-13) v





Source: NTT DOCOMO INC.

(Replaces )

Abstract: 

The contribution aims to sharing ideas on how to proceed with key UE RF requirements for eMTC. In addition, it provides how to derive appropriate and reasonable SEM and ACLR definitions for eMTC.

Discussion: 

Intel: For ACLR, we have different proposals to down-select the number of tests. We have still concerns on SEM. eMTC UEs do not mind the real system bandwidth in terms of SEM. For power class 3, Power class 3 does satisfy the coverage enhancement requirement

DCM: for test aspects, it depends on RAN5 decision. eMTC UE has to pass all the requirements regardless of channel bandwidth. The next meeting is the last officially so that it is urgent to have a common conditions.

Decision: 

The document was revised to 155
R4-77AH-IoT-0155
WF for eMTC RF requirements






  CR-  rev  (Rel-13) v





Source: NTT DOCOMO INC.

(Replaces )

Abstract: 

The contribution aims to sharing ideas on how to proceed with key UE RF requirements for eMTC. In addition, it provides how to derive appropriate and reasonable SEM and ACLR definitions for eMTC.

Discussion: 

Decision: 

The document was Endorsed.
R4-77AH-IoT-0096
eMTC Emission requirements





36.101
  CR-  rev  (Rel-13) v13.1.0





Source: Qualcomm Incorporated

(Replaces )

Abstract: 

[For Approval] This paper discusses method for defining eMTC emission requirements that are needed MPR and A-MPR analysis 

Discussion: 

Intel: On proposal 2, we see number of papers in this meeting. We may take middle this and the previous document and our document.

Qualcomm: if we start writing the new requirements from now on, we need to study the impact on receiver sides. So the lost of works are waiting for us. Proposal 1 is applicable to 23 dBm and 20 dBm power class.
Ericsson: we are a bit concern on time plan. If only one company has PA model, we can not compare the results unless the PA model is shared. Not happy with proposal 1.

Vodafone: What the meaning of optimized PA?

Qualcomm: we had an assumption that integrated CMOS PA. 

Decision: 

The document was noted.

R4-77AH-IoT-0103
Operational bandwidth for eMTC






  CR-  rev  () v





Source: Intel Corporation

(Replaces )

Abstract: 

Discussion: 

Decision: 

The document was revised to 116.


R4-77AH-IoT-0116
Operational bandwidth for eMTC






  CR-  rev  () v





Source: Intel Corporation

(Replaces )

Abstract: 

Discussion: 

DCM: For 1.4 and 3 MHz CBW, 3MHz system bandwidth has narrow channel bandwidth compared to 1.4MHz channel bandwidth. No problem?
Decision: 

The document was noted.

R4-77AH-IoT-0104
ACLR requirements in eMTC






  CR-  rev  () v





Source: Intel Corporation

(Replaces )

Abstract: 

Discussion: 

Decision: 

The document was revised to 117.


R4-77AH-IoT-0117
ACLR requirements in eMTC






  CR-  rev  () v





Source: Intel Corporation

(Replaces )

Abstract: 

Discussion: 

Decision: 

The document was noted.

4.3
RRM  [LTE_MTCe2_L1-Core]

General: Way forward (core and performance)
R4-77AH-IoT-0081
Way forward on eMTC






  CR-  rev  () v





Source: Ericsson

(Replaces )

Abstract: 

Way forward document capturing the agreements and remaining issues for eMTC
Discussion: 

Ericsson: Come back to the way forward to capture the agreements for eMTC RRM in this week.
Decision:

Revised to R4-77AH-IoT-0139 (from R4-77AH-IoT-0081) 

R4-77AH-IoT-0139
Way forward on eMTC






  CR-  rev  () v





Source: Ericsson, Qualcomm Incorporated, Intel Corporation, CATT, Huawei, HiSilicon, Verizon
(Replaces )

Abstract: 

Way forward document capturing the agreements and remaining issues for eMTC
Discussion: 

Ericsson: Come back to the way forward to capture the agreements for eMTC RRM in this week.
Agreements:
Cell identification:

· For cell identification for non-DRX, 

· 1.44s for Gap pattern 0, and 

· 2.88s for Gap pattern 1. 

· In non-DRX, 480ms for Gap pattern 0 and 960ms for Gap pattern 1

· The requirement limited to RSRP

· The number identified Cell to be measured by UE for eMTC is 6 for both normal coverage and enhanced coverage.

RLM:

· For the normal coverage, the out-of-syn is [400]ms and in-sync [200]ms in non-DRX

· Maximum number of repetition for M-PDCCH is configurable parameter, and for out-of-sync the number is M and for in-sync the number is M-1;

· For the enhanced coverage, the numbers of time period for out-of-sync and in-sync are kept TBD in the CR.

· Maximum number of repetition for M-PDCCH is configurable parameter, and for out-of-sync the number is M and for in-sync the number is M-1;

Nokia: capture the note that cell identification time delay is for CE mode A.
On Friday
Agreements:
· Cell identification for CE mode A: 
· For cell identification for non-DRX, 

· 1.44s for Gap pattern 0, and 

· 2.88s for Gap pattern 1. 

· In non-DRX, L1 periods are 480ms for Gap pattern ID 0 and 960ms for Gap pattern ID 1 
RLM: the maximum aggregation levels will be used for both in-sync and out-of-sync requirements for both CE mode A and mode B
Intel: We would like to revise the way forward to capture all the comments.
Decision:

Revised to R4-77AH-IoT-0148 (from R4-77AH-IoT-0139) 

R4-77AH-IoT-0148
Way forward on eMTC






  CR-  rev  () v





Source: Ericsson, Qualcomm Incorporated, Intel Corporation, CATT, Huawei, HiSilicon, Verizon
(Replaces )

Abstract: 

Way forward document capturing the agreements and remaining issues for eMTC
Discussion: 

Ericsson: Come back to the way forward to capture the agreements for eMTC RRM in this week.
Agreements: need more study on aggregation level:
· Aggregation level

·  CEModeA: [24] for OoS and [8] for InS 

· CEModeB [24] for OoS and [24] forInS

Decision:

Endorsed


Issues related to measurement gap (Related to RAN1 LS)
R4-77AH-IoT-0050
Gap related issues for eMTC RRM requirements






  CR-  rev  (Rel-13) v





Source: Nokia Networks

(Replaces )

Abstract: 

In this paper, we will discuss the remaining issues of measurement gap usage for eMTC RRM requirements.
Proposal 1: Current gap patterns are used for LC MTC UE to perform intra-frequency cell detection and/or measurement.
Proposal 2: RAN4 should consider either option 2 or option 3 for gap sharing when defining intra-frequency RRM performance requirement for LC MTC. 

-
Option 1: Assume all gaps can be used for intra-frequency RRM
-
Option 2: Pre-define gap sharing between intra- and inter-frequency RRM
-
Option 3: Share the gap equally among all intra- and inter-frequency carriers

Proposal 3: Similar to Rel-12 discovery signal measurement, the LC MTC RRM requirements should be based on the number of needed samples (the number derived from simulation plus some margins) multiplied by the sampling periodicity. 

Discussion: 

Intel: For #2, we would like to prefer option 2. For #3, it would be good to capture the number of samples.
Ericsson: We prefer to keep option 1. We should define the intra-frequency requirement. We would like to look back to inter-frequency in the future.
NTT DoCoMo: For #2, in case of option 2 or 3, if the network configures only intra-frequency measurement, then does UE use all the gaps only for intra-frequency.

Nokia: if UE is not configurable for inter-frequency, it can use all the gaps for intra.
ALU: Option 2 can cover both option 1 and option 3. How many options for predefine is the key for option 2. Option 1 is the specific case of Option 2. For option 3, without equally it becomes option 2.
Huawei: Prefer to Option 1.
Qualcomm: We prefer Option 3. If network configure inter-frequency, go to option 1.
Intel: based on the way forward in the last meeting, i.e., legacy gap is used from RAN4 aspect. Option 1 is already there. 

Nokia: The reason not to prefer option 1 is that we will have problem if the inter-frequency is introduced in the future. In that case, UE behaviour will be different from release to release.

Ericsson: for Rel-13, everyone agrees that we should specify intra-frequency. In that sense, the option 1 makes sense. We should define the requirements in Rel-14 and it is UE implementation issue.

Qualcomm: option 2, inter-frequency may be linearly scaled. 


Intel: it would be confusing if not to specify the UE behaviour for inter or intra related to gap sharing.

Huawei: The gap sharing depends on how to define the requirements.

Nokia: For this case we simply add the intra-frequency. It will depend on UE implementation how to distribute the gaps between intra and inter. But the UE needs to fulfil both inter and intra requirements.

Ericsson: We do not want to write down in the spec that there is no inter or inter-RAT measurement. Currently it would be difficult to reach agreement on options.

Nokia: I am open to the discussion.

Huawei: one solution is to limit UE capability, i.e. how many cells and frequency layers to be measured. Gap sharing reflects the UE capability.

Nokia: way forward is needed.
Decision:

Noted


R4-77AH-IoT-0079
L1 measurement period requirements under normal and enhanced coverage state






  CR-  rev  () v





Source: Ericsson

(Replaces )

Abstract: 

In this contribution we provide and confirm our view on measurement period based on RAN1 reply LS on measurement gap. 
· Observation #1: Legacy gap pattern allows the UE to measure every 80 ms which implies that the reuse of category 0 L1 measurement period requirement is feasible for category M1 UEs under normal coverage.

· Observation #2: The agreed L1 measurement period of 800 ms for category M1 UEs under enhanced coverage is feasible with the legacy measurement gap pattern. 
Discussion: 

RAN1 reached agreement for measurement gap pattern in the last meeting. 
Qualcomm: for OB#1, does Ericsson have view on how many cells that UE should measure in one gap. For OB#2, I do not know whether it is necessarily true. There would be some limitation on the available samples given that gap is used.

Ericsson: We have two sets of requirements. For normal requirement set, the assumption is that UE is more stationary.


Qualcomm: If assuming 8 cells in , UE needs more memory for storing samples.



Intel: what about the retuning time.



Qualcomm: we have 0.5ms for retuning in each gap. There would be no issue.
Nokia networks: Do you can consider 40ms gap pattern?

Ericsson: we use the existing gap pattern. 40ms pattern is not precluded.
Decision:

Noted


R4-77AH-IoT-0084
Measurements for eMTC






  CR-  rev  () v





Source: Qualcomm Incorporated

(Replaces )

Abstract: 

In this paper we discuss the measurement procedures for eMTC devices and present some proposals for the requirements.
Proposal 1. Intra-frequency measurement delays (cell identification and measurement period) for eMTC devices should be based on legacy inter-frequency requirements.
Observation 1. Intra-frequency measurement activity should be limited to obtain better system performance.
Proposal 2. Reduce the number of cells that the UE has to measure/report to 4.
Discussion: 

Nokia: Does Qualcomm have any estimate about the measurement delay for the proposal. The other question is related the neighbor cell bandwidth.

Qualcomm: Do not have estimation of delay right now. For most use cases, cells have the same bandwidths. For the cases where we can consider the signaling
Ericsson: We can discuss the reduced cell number. The interference is different form the existing requirements. We should draw the number based on the simulation. Regarding the serving cell SINR, it is related to RAN2 work.
Qualcomm: If we follow the 1000ms requirements similar to intra-frequency MTC, the requirements become tighter considering the gap impact. We should limit the measurement capability and maybe need LS to RAN2 how to handle this.
Intel: for CRS based measurement, we do not need to go back to center 6PRBs.

Qualcomm: That is true. If there is no gap, UE can always measure the serving.
Huawei: for #2, we agree to reduce the number of cells to be detected.
Decision:

Noted


R4-77AH-IoT-0122 (new)
Way forward on measurement gap issues for eMTC





36.XXX
  CR-YYYY  (Rel-Y) vX.Y.Z





Source: Nokia networks
Abstract: 

This contribution provides the way forward on measurement gap issues for eMTC.
Discussion: 

Decision:

Revised to R4-77AH-IoT-0140 (from R4-77AH-IoT-0122) 


R4-77AH-IoT-0140
Way forward on measurement gap issues for eMTC





36.XXX
  CR-YYYY  (Rel-Y) vX.Y.Z





Source: Nokia Networks, Alcatel Lucent, Intel, Ericsson
Abstract: 

This contribution provides the way forward on measurement gap issues for eMTC.
Discussion: 

Decision:

Endorsed


Cell reselection RRC idle state
R4-77AH-IoT-0041
Discussion on cell reselection requirements of eMTC






  CR-  rev  () v





Source: Huawei,HiSilicon

(Replaces )

Abstract: 

discussion on cell reselection requirements of eMTC.
Proposal: New requirements of the cell reselection of eMTC are needed.
Discussion: 

Decision:

Noted


R4-77AH-IoT-0037
Discussion on measurement requirements under IDLE mode for Rel-13 MTC UE





36.133
  CR-  rev  (Rel-13) v





Source: CATT

(Replaces )

Abstract: 

In this paper, we discuss these remaining issues on measurement requirements under IDLE mode for Rel-13 MTC UE and give our propose.
Propose 1: The requirements for Rel-13 MTC UEs under enhanced coverage in IDLE mode should be based on the requirements for Rel-13 MTC UEs defined in CONNECTED mode. And the value of period of identification (Tdetect,EUTRAN_Intra), measurement (Tmeasure,EUTRAN_Intra) and evaluation (Tevaluate, E-UTRAN_intra) are proposed in table1.

Table 1: Tdetect,EUTRAN_Intra, Tmeasure,EUTRAN_Intra and Tevaluate,E-UTRAN_intra
	DRX cycle length [s]
	Tdetect,EUTRAN_Intra [s] (number of DRX cycles)
	Tmeasure,EUTRAN_Intra [s] (number of DRX cycles)
	Tevaluate,E-UTRAN_intra

[s] (number of DRX cycles)

	0.32
	183.04(572)
	2.56(8)
	10.24 (32)

	0.64
	355.84(556)
	2.56(4)
	10.24(16)

	1.28
	704(550)
	2.56(2)
	12.8(10)

	2.56
	1397.76(546)
	5.12(2)
	15.36 (6)


Discussion: 

Ericsson: We agree with the proposal in the paper in high level. We should pay attention to the SINR levels.
NTT DoCoMo: We double that such long delay requirement is meaningful.
Huawei: Based on the last meeting, the cell detection should be less than 320ms. For long DRX cycles, we suggest to use 320ms as requirements. We do not scale the requirements for long DRX in the same way.
Qualcomm: for rel-13 we have eDRX. We do not need make change. To Huawei the requirements may not need to be limited to less than 320 and we should consider power consumption.
Decision:

Noted


CR
R4-77AH-IoT-0051
RRM requirements for eMTC in IDLE mode in section 4





36.133




Source: Nokia Networks

(Replaces )

Abstract: 

CR to section 4 of 36.133, introducing IDLE mode RRM requirements for Rel-13 eMTC.
1. Added the applicability rule in section 4.2.1 for LC/EC MTC.
2. Added new requirements for enhanced coverage in 4.2.11.
Table 4.2.2.11.1-1: Nserv_EC
	DRX cycle length [s]
	Nserv_EC [number of DRX cycles]

	0.32
	[8]

	0.64
	[8]

	1.28
	[4]

	2.56
	[4]


Table 4.2.2.3-1 : Tdetect,EUTRAN_Intra_EC, Tmeasure,EUTRAN_Intra_EC and Tevaluate, E-UTRAN_intra_EC
	DRX cycle length [s]
	Tdetect,EUTRAN_Intra_EC [s] (number of DRX cycles)
	Tmeasure,EUTRAN_Intra_EC [s] (number of DRX cycles)
	Tevaluate,E-UTRAN_intra_EC
[s] (number of DRX cycles)

	0.32
	TBD ([232])
	1.28 (4)
	TBD ([32])

	0.64
	TBD ([216])
	1.28 (2)
	TBD ([16])

	1.28
	TBD ([210])
	1.28 (1)
	TBD ([10])

	2.56
	TBD ([200])
	2.56 (1)
	TBD ([6])


Discussion: 

Ericsson: we have similar CR. We can work together with Nokia.
Decision:

Revised to R4-77AH-IoT-0124 (from R4-77AH-IoT-0051) 


R4-77AH-IoT-0124
RRM requirements for eMTC in IDLE mode in section 4





36.133




Source: Nokia Networks, Alcatel Lucent, Ericsson, Huawei, HiSilicon, Intel, Verizon
(Replaces )

Abstract: 

CR to section 4 of 36.133, introducing IDLE mode RRM requirements for Rel-13 eMTC.
1. Added the applicability rule in section 4.2.1 for LC/EC MTC.
2. Added new requirements for enhanced coverage in 4.2.11.
Discussion: 

Qualcomm: we will have the eDRX CR in the next meeting in the same section.
Issam: We can harmonize the two CRs in the next meeting.
Decision:

Endorsed


R4-77AH-IoT-0077
Measurement requirements for Rel-13 MTC UE in IDLE state





36.133
  CR-  rev  (Rel-13) v36.2.0





Source: Ericsson

(Replaces )

Abstract: 

This CR captures the agreements related to measurement requirements for Rel-13 MTC UEs in IDLE state under normal and enhanced coverage in WF R4-156657.
This CR captures the agreements related to measurement requirements for Rel-13 MTC UEs in IDLE state under normal and enhanced coverage in WF R4-156657.
Change #1: FDD requirements

Change #2: HD-FDD requirements

Change #3: TDD requirements.
Table 4.2.2.6-2 : Tdetect,EUTRAN_Intra_cat_M1, Tmeasure,EUTRAN_Intra_cat_M1 and Tevaluate, E-UTRAN_intra_cat_M1
	DRX cycle length [s]
	Tdetect,EUTRAN_Intra_cat_M1 [s] (number of DRX cycles)
	Tmeasure,EUTRAN_Intra_cat_M1 [s] (number of DRX cycles)
	Tevaluate,E-UTRAN_intra_cat_M1
[s] (number of DRX cycles)

	0.32
	320 (1000)
	1.28 (4)
	5.12 (16)

	0.64
	320 (500)
	1.28 (2)
	5.12 (8)

	1.28
	512 (400)
	1.28 (1)
	6.4 (5)

	2.56
	 1024 (400)
	2.56 (1)
	7.68 (3)

	Note 1: The 


Discussion: 

Intel: this is typo in the mode.
Decision:

Noted


Cell identification
R4-77AH-IoT-0039
Discussion on cell detection of eMTC






  CR-  rev  () v





Source: Huawei,HiSilicon

(Replaces )

Abstract: 

Discussion on cell detection of eMTC.
Proposal: 320s cell identification time is used for DRX/non DRX connected mode and idle mode when eMTC UE is in the coverage enhancement mode.
Observation: mobility performance will be compromised in the coverage enhancement mode.
Discussion: 

Decision:

Noted


R4-77AH-IoT-0049
eMTC cell detection under enhanced coverage






  CR-  rev  (Rel-13) v





Source: Nokia Networks

(Replaces )

Abstract: 

In this paper, we will discuss the remaining issues of cell detection requirements for EC MTC.
Proposal 1: The EC cell detection requirement applies when target cell SINR is in [-15,-6)dB, and when the strength of target cell is larger than the sum of interfering cells.

Proposal 2: The assumption of sampling periodicity for cell detection requirements in EC is that UE searches PSS/SSS every 40ms in non-DRX case.

Proposal 3: Define cell detection requirements for EC as 120 samples. 
Discussion: 

Huawei: for CR the idle mode, measurement and evaluation time should be extended.
Qualcomm: what is the assumption used for this requirements. Do we need interference cell? Ericsson proposed to change the assumption. Ericsson number is more suitable, i.e., 400 samples but we may need some relaxation.

Ericsson: we have similar view with Qualcomm and simulation results are aligned with Qualcomm’s 
Decision:

Noted


R4-77AH-IoT-0067
Cell search for cell detection under enhanced coverage






  CR-  rev  () v





Source: Ericsson

(Replaces )

Abstract: 

In this contribution we provide cell search simulation results and analysis of the results. 
· Observation #1: Neighboring cells can be detected down to -8 dB SNR assuming the simulation assumptions in Table 1 [3].

· Observation #2: Neighboring cells can be detected down to at least -16 dB SNR when accumulation is done over a long time period for SNR values of neighbor cells in Table 2.

· Proposal #1:  PSS/SSS acquisition delay can be defined as in table below for UEs operating under enhanced coverage:
	SCH Ês/Iot of already identified cells including serving cell: Q1
	Target cell SCH Ês/Iot: Q2
	Detection delay

	-15≤Q1<-6
	-15≤ Q2 < -6
	320 s

	-15≤Q1<-6
	Q2( -6
	320 s

	Q1( -6
	Q2(-6
	Requirements in 8.11.2 apply


· Proposal #2:  Since the simulation assumptions agreed in [R4-156656] does not correspond to a realistic scenario for enhanced coverage, we propose to modify the SNR values of the cells involved in the cell search as follows: 
	
	
	Cell1
	Cell2
	Cell3

	Es/Noc
	dB
	-18
	-22
	Test 1: -6.45

Test 2: -8.45

Test 3: -10.45

Test 4: -13.45

Test 5: -16.45


Discussion: 

Qualcomm: One question if we have such long time delay, the mobility would be questionable. And the requirement would be meaningless. If we only need such requirements with long delay, maybe we can further relax the requirement by requiring UE to do some measurement from time to time.

Huawei: Currently the requirement is based on the simulation. We can consider two requirements. One of them is for enhancement. 
Intel: RAN2 does have requirements that RAN4 should consider the power consumption.

Ericsson: reminder, we have two sets of requirements and here is only for coverage enhancement. 
Chairman: Can we reuse the Rel-12 MTC requirements as Rel-13 eMTC normal coverage requirements?

Qualcomm: we propose to use the inter-frequency to get the eMTC normal coverage requirements.

ALU: Reusing the existing inter-frequency requirements with only carrier makes sense.

Nokia: At least one set of requirement, we can consider to reuse the similar equation as for SCE.
Decision:

Noted


CR
R4-77AH-IoT-0052
RRM requirements for eMTC in CONNECTED mode in section 8





36.133




Source: Nokia Networks

(Replaces )

Abstract: 

CR to section 8 of 36.133, introducing CONNECTED mode RRM requirements for Rel-13 eMTC.
Change 1: Added new RRM requirements, including the cell identification delay and RSRP/RSRQ measurement period, for LC MTC (UE Cat-M1).

Change 2: Added new RRM requirements, including the cell identification delay and RSRP/RSRQ measurement period, for EC MTC (UE in enhanced coverage).

The requirements apply for FDD, HD-FDD and TDD.

Discussion: 

Ericsson: We have the similar CR and want to work offline.
Decision:

Noted


R4-77AH-IoT-0075
Measurement requirements for Rel-13 MTC UE under normal coverage





36.133
  CR-  rev  (Rel-13) v13.2.0





Source: Ericsson

(Replaces )

Abstract: 

This CR captures the agreements related to measurement requirements for Rel-13 MTC UEs under normal coverage in WF R4-156657 and R4-158174.
This CR captures the agreements related to measurement requirements for Rel-13 MTC UEs under normal coverage in WF R4-156657 and R4-158174.

Change #1: Requirements for FDD.
Change #2: Requirements for HD-FDD

Change #3: Requirements for TDD
(CR)
Discussion: 

ALU: We have different terminologies related to normal coverage and enhanced coverage in RAN1 and RAN2. It is better to clarify what is normal coverage and what is enhanced coverage.

Ericsson: Agree with ALU that we need clarify the terminology.
Decision:

Revised to R4-77AH-IoT-0123 (from R4-77AH-IoT-0075) 

R4-77AH-IoT-0123
Measurement requirements for Rel-13 MTC UE under normal coverage





36.133
  CR-  rev  (Rel-13) v13.2.0





Source: Ericsson, Alcatel-Lucent, Intel, CATT, Huawei, HiSilicon,  Verizon
(Replaces )

Abstract: 

This CR captures the agreements related to measurement requirements for Rel-13 MTC UEs under normal coverage in WF R4-156657 and R4-158174.
This CR captures the agreements related to measurement requirements for Rel-13 MTC UEs under normal coverage in WF R4-156657 and R4-158174.

Change #1: Requirements for FDD.
Change #2: Requirements for HD-FDD

Change #3: Requirements for TDD
(CR)
Discussion: 

Editorial change and removing RSRQ.
Qualcomm: Delay equation should follow inter-frequency. And the cell number should be reduced. During the gap if the number of cell is kept, the UE need more memory for measurement.
Decision:

Endorsed


R4-77AH-IoT-0076
Measurement requirements for Rel-13 MTC UE under enhanced coverage





36.133
  CR-  rev  (Rel-13) v13.2.0





Source: Ericsson

(Replaces )

Abstract: 

This CR captures the agreements related to measurement requirements for Rel-13 MTC UEs under enhanced coverage in WF R4-156657 and R4-158174.
This CR captures the agreements related to measurement requirements for Rel-13 MTC UEs under enhanced coverage in WF R4-156657 and R4-158174.
Change #1: FDD requirements

Change #2: HD-FDD requirements

Change #3: TDD requirements
Change #4: CGI requirements for FDD

Change #5: CGI requirements for HD-FDD

Change #6: CGI requirements for TDD
(CR)
Discussion: 

Decision:

Revised to R4-77AH-IoT-0125 (from R4-77AH-IoT-0076) 


R4-77AH-IoT-0125
Measurement requirements for Rel-13 MTC UE under enhanced coverage





36.133
  CR-  rev  (Rel-13) v13.2.0





Source: Ericsson

(Replaces )

Abstract: 

This CR captures the agreements related to measurement requirements for Rel-13 MTC UEs under enhanced coverage in WF R4-156657 and R4-158174.
This CR captures the agreements related to measurement requirements for Rel-13 MTC UEs under enhanced coverage in WF R4-156657 and R4-158174.
Change #1: FDD requirements

Change #2: HD-FDD requirements

Change #3: TDD requirements
Change #4: CGI requirements for FDD

Change #5: CGI requirements for HD-FDD

Change #6: CGI requirements for TDD
(CR)
Discussion: 

Intel: in the revision that it should be clarified that gap is for intra-frequency.
Huawei
	Serving cell
	Target cell

	SNR [dB]
	Minimum ACK/NACK requirement
	MIB repetition level
	SIB1bis repetition level

	≥ -6
	As stated in Table 8.11.3.1.6.1-2
	4
	->TBD

	< -6
	N/A
	4
	->sTBD


Decision:

Revised to R4-77AH-IoT-0149 (from R4-77AH-IoT-0125) 


R4-77AH-IoT-0149
Measurement requirements for Rel-13 MTC UE under enhanced coverage





36.133
  CR-  rev  (Rel-13) v13.2.0





Source: Ericsson, Alcatel-Lucent, Huawei, HiSilicon CATT, Intel Corporation, Verizon
(Replaces )

Abstract: 

This CR captures the agreements related to measurement requirements for Rel-13 MTC UEs under enhanced coverage in WF R4-156657 and R4-158174.
Change #1: FDD requirements

Change #2: HD-FDD requirements

Change #3: TDD requirements
Change #4: CGI requirements for FDD

Change #5: CGI requirements for HD-FDD

Change #6: CGI requirements for TDD
(CR)
Discussion: 

Decision:

Endorsed


RSRP and RSRQ measurement
R4-77AH-IoT-0032
Discussion on remaining issues of eMTC






  CR-  rev  () v





Source: Huawei,HiSilicon

(Replaces )

Abstract: 

The remaining issues of the eMTC are discussed in this paper
Although the RSRP/RSRQ measurement accuracy requirements defined in TS36.133 section 9 are applicable for AWGN radio propagation conditions, it should be noted that for Rel-12 LC-MTC and normal UE, the RSRP/RSRQ measurement requirements are actually applicable for all the radio propagation conditions. The requirements are determined based on the worst fading channel.
Discussion: 

Decision:

Noted


CR (performance)
R4-77AH-IoT-0053
RRM performance requirements for eMTC in CONNECTED mode in section 9





36.133




Source: Nokia Networks

(Replaces )

Abstract: 

CR to section 9 of 36.133, introducing CONNECTED mode RRM performance requirements for Rel-13 eMTC.
Added the RSRP/RSRQ accuracy requirements for UE in enhanced coverage.
(CR)
Discussion: 

Intel: there are some differences on the conditions between Nokia CR and Ericsson CR.

Nokia: work offline.
Decision:

Noted


R4-77AH-IoT-0078
Measurement accuracy requirements for Rel-13 MTC UE





36.133
  CR-  rev  (Rel-13) v13.2.0





Source: Ericsson

(Replaces )

Abstract: 

This CR captures the agreements related to measurement accuracy requirements for Rel-13 MTC UEs under normal and enhanced coverage in WF WF R4-156657 and R4-158174.
This CR captures the agreements related to measurement accuracy requirements for Rel-13 MTC UEs under normal and enhanced coverage in WF WF R4-156657 and R4-158174.

Change #1: 
-  Intra-freq absolute RSRP requirements for CE mode A

Intra-freq relative RSRP requirements for CE mode A

Intra-freq absolute RSRQ requirements for CE mode A

Change #2: 

-  Intra-freq absolute RSRP requirements for CE mode B

Intra-freq relative RSRP requirements for CE mode B

Intra-freq absolute RSRQ requirements for CE mode B

(CR)
Discussion: 

Intel: it is good that the CR refers to CE mode.
Decision:

Revised to R4-77AH-IoT-0126 (from R4-77AH-IoT-0078) 


R4-77AH-IoT-0126
Measurement accuracy requirements for Rel-13 MTC UE





36.133
  CR-  rev  (Rel-13) v13.2.0





Source: Ericsson, Alcatel-Lucent, Huawei, HiSilicon, Intel Corporation, CATT, Verizon
(Replaces )

Abstract: 

This CR captures the agreements related to measurement accuracy requirements for Rel-13 MTC UEs under normal and enhanced coverage in WF WF R4-156657 and R4-158174.
This CR captures the agreements related to measurement accuracy requirements for Rel-13 MTC UEs under normal and enhanced coverage in WF WF R4-156657 and R4-158174.

Change #1: 
-  Intra-freq absolute RSRP requirements for CE mode A

Intra-freq relative RSRP requirements for CE mode A

Intra-freq absolute RSRQ requirements for CE mode A

Change #2: 

-  Intra-freq absolute RSRP requirements for CE mode B

Intra-freq relative RSRP requirements for CE mode B

Intra-freq absolute RSRQ requirements for CE mode B

(CR)
Discussion: 

Remove the RSRQ accuracy requirements.
Decision:

Endorsed


RLM
R4-77AH-IoT-0087
Updated simulation assumptions for RLM under normal and enhanced coverage






  CR-  rev  () v





Source: Alcatel-Lucent, Ericsson, Nokia Networks

(Replaces )

Abstract: 

The aim of the simulation is to identify whether the following RLM parameters need to be changed and if so then to what extent:

· For IS: aggregation level (CCE) and Repetition level (R), SNR levels for Qin/Qout 

· For OOS: aggregation level (CCE), and Repetition level (R), SNR levels for Qin/Qout 

Note: Companies are also encouraged to discuss the RLM requirements including L1 in-sync and out-of-sync evaluation periods based on the simulation evaluation results.

For approval
Discussion: 

Intel: What is the values for timing error.
Agreements: the timing error is 0ns.
Decision:

Endorsed


R4-77AH-IoT-0033
Simulation result of M-PDCCH for eMTC RLM requirements






  CR-  rev  (Rel-13) v





Source: Ericsson

(Replaces )

Abstract: 

This paper presents our M-PDCCH demodulation simulation results.
We summarize the required SNR values to achieve BLER=2% and BLER=10% for the combination of aggregation level 24 and repetition 256 in Table 2 for CE mode B because this correspond to the worst case scenario we specify the minimum requirement for RLM. 
Table 2
Required SNR [dB] to achieve Cat-M1 Mode B UE M-PDCCH BLER=2% and BLER=10% with aggregation level 24 and repetition 256.

	
	AWGN
	ETU1
	EPA1

	UE Frequency error
	0Hz
	100Hz
	0Hz
	100Hz
	0Hz
	100Hz

	1Tx
	SNR [dB] for BLER=2%
	-20.0
	-16.8
	-10.5
	-8.1
	-11.9
	-8.7

	
	SNR [dB] for BLER=10%
	-25.0
	-21.5
	-16.7
	-13.2
	-19.2
	-15.8

	2Tx
	SNR [dB] for BLER=2%
	-19.8
	-16.8
	-14.7
	-11.6
	-16.5
	-13.3

	
	SNR [dB] for BLER=10%
	-24.8
	-21.4
	-19.5
	-16.2
	-22.0
	-18.3


Discussion: 

Intel: what is the timing error?

Ericsson: 0.
Decision:

Noted


R4-77AH-IoT-0034
eMTC RLM requirements






  CR-  rev  (Rel-13) v





Source: Ericsson

(Replaces )

Abstract: 
This paper discusses the RLM requirements for both Cat-M1 UE CE Mode A and B.
Proposal 1: Cat-M1 CE Mode A Qin/Qout are derived from 2%/10% BLER of hypothetical M-PDCCH transmission.
Proposal 2: Specify Cat-M1 CE Mode A In-sync and Out-of-Sync requirement with the following M-PDCCH transmission parameters:

	Attribute
	Out-of-sync
	In-sync

	DCI format
	6-1A
	6-1A

	Starting OFDM symbols
	2; Bandwidth >= 10MHz
3; 3MHz <= Bandwidth < 10MHz
4; Bandwidth = 1.4MHz
	2; Bandwidth >= 10MHz
3; 3MHz <= Bandwidth < 10MHz
4; Bandwidth = 1.4MHz

	M-PDCCH repetition level
	16
	16

	Aggregation level (ECCE)
	24
	24

	M-PDCCH Transmission type
	Distributed
	Distributed


Proposal 3: Evaluation periods for out-of-sync and in-sync for CE Mode A are set to 200ms and 100ms, respectively.

Proposal 4: Cat-M1 CE Mode B Qin/Qout are derived from 2%/10% BLER of hypothetical M-PDCCH transmission.
Proposal 5: Specify Cat-M1 CE Mode B In-sync and Out-of-Sync requirement with the following parameters:

	Attribute
	Out-of-sync
	In-sync

	DCI format
	6-1B
	6-1B

	Starting OFDM symbols
	2; Bandwidth >= 10MHz
3; 3MHz <= Bandwidth < 10MHz
4; Bandwidth = 1.4MHz
	2; Bandwidth >= 10MHz
3; 3MHz <= Bandwidth < 10MHz
4; Bandwidth = 1.4MHz

	M-PDCCH repetition level
	256
	256

	Aggregation level (ECCE)
	24
	24

	M-PDCCH Transmission type
	Distributed
	Distributed


Proposal 6: Evaluation periods for out-of-sync and in-sync for CE Mode B are set to 800ms and 400ms, respectively. 

Discussion: 

ALU: quite good paper. We agree with #1, #3, #4 and #6. For #2 and #5 the repetition levels for in-sync and out-of-sync should be different since the SNR difference is relatively small. No need to specify the starting OFDM.

Ericsson: we are open to define the different parameters.
Qualcomm: why do we need the different starting OFDM symbol numbers for different bandwidths?

Ericsson: the numbers follow the agreements in RAN1.

ALU: it will impact the performance of M-PDCCH.
Qualcomm: we need longer value of RLM evaluation period even for mode A. The SINR estimation would be challenging. We need relax the requirement to some extent.

Ericsson: we do not have clearer view why we need extend for mode A. Offline.
Decision:

Noted


R4-77AH-IoT-0038
Discussion on RLM of eMTC






  CR-  rev  () v





Source: Huawei,HiSilicon

(Replaces )

Abstract: 

Discussion on RLM of eMTC
It can be observed that there are different levels of repetition of M-PDCCH. The number of the repetition will affect the M-PDCCH decoding BLER performances. It can be anticipated that for different number of the repetition of M-PDCCH, the corresponding SINR values to Qout and Qin are different.  In order to verify the RLM of eMTC, test cases and requirements corresponding to the different M-PDCCH configuration may be needed. Another option is to just design one test case corresponding to the most common scenario. 
Observation: The RS-SINR accuracy may impact the RLM of eMTC.
Decision:

Noted


R4-77AH-IoT-0083
RLM for eMTC






  CR-  rev  (Rel-13) v





Source: Qualcomm Incorporated

(Replaces )

Abstract: 

In this paper we present MPDCCH simulation results and discuss the core RLM requirements for eMTC devices
In this paper we presented some preliminary analysis on RLM for eMTC devices. The core requirements will have to be updated based on the newly introduced M-PDCCH. For the normal coverage case, the requirements should be defined in such a way that OoS and IS levels are similar to the ones for Rel.12 Cat.0 devices. 

If the cells will support different maximum bundling sizes, different thresholds will have to be defined for each bundling size. The requirements can be defined in a generic way by using the bundling size as a variable. For mode B it seems feasible to define the IS and OoS thresholds based on aggregation levels of 8(or 16) and 24.

The actual RLM in the UE is based on the DL SNR estimation and not the actual control channel BLER. For such low SNRs (down to -18dB), it should be further investigated how reliable the SNR estimation(including frequency/time tracking loops) is and whether 4-5dB difference between Qin and Qout would ensure enough implementation margin. It should also be considered that eMTC devices should be very low cost, hence, rather simple algorithms should be used.
Discussion: 

Ericsson: for bundling size, do we specify the bundling parameters?
Qualcomm: we can see for mode B out of the bundling size is configured for UE in a certain range. My understanding is that bundling size is configured.
Decision:

Noted


R4-77AH-IoT-0088
Discussion of eMTC RLM Requirement in CEModeA






  CR-  rev  () v





Source: Alcatel-Lucent, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

(Replaces )

Abstract: 

Observation 1: The MPDCCH performances of using 2PRBs and 4 PRBs are very close, if other simulation settings are the same;

Observation 2: The MPDCCH performances with AWGN channel and with EPA5/ETU30 channels are significant different;

Observation 3: The MPDCCH performances with EPA5channel and with ETU30 channel are quite similar if other simulation settings are the same;

Observation 4: The MPDCCH performances with AWGN channel in high SNR region, e.g., SNR >-4dB are generally much better than the performances with EPA5/ETU30 channels, which may not necessarily be true in low SNR region, e.g., SNR<-10dB;

Observation 5: Among all simulated MPDCCH settings for CEModeA, the SNR levels corresponding to 10% MPDCCH BLER with the setting of {AL=16, R=4} are the closest to the SNR levels  for legacy RLM out-of-sync requirements with 10% PDCCH BLER;

Observation 6: For CEModeA, there are about 1.5-2dB differences between the SNR levels corresponding to 10% PDCCH BLER in legacy RLM out-of-sync requirement and to 10% MPDCCH BLER with the setting of {AL=16, R=4}. If this difference is confirmed by the simulation from other companies, and if we want to keep at least the same (or small improvement of) cell coverage in terms of the control channels for RLM out-of-sync requirements, we may need to consider a different MPDCCH setting for eMTC RLM out-of-sync requirement (e.g., using a larger number of repetitions);

Observation 7: For AWGN channel, the SNR levels corresponding to 1% MPDCCH BLER are about -7.5dB with {AL=8, R=4} and {AL=16, R=2}, which is similar to the SNR level of legacy PDCCH RLM in-sync requirement. For ETU30 channel, however, the SNR levels corresponding to 1% MPDCCH BLER are around -3dB with {AL=8, R=4} and {AL=16, R=2}, which is about 2dB higher than the SNR level corresponding to 1% PDCCH BLER of legacy PDCCH RLM in-sync requirement in the referred simulation results.

Based on above discussions, we like to propose that 

Proposal 1: For CEModeA, the MPDCCH setting of {AL=16, R=4 or a higher repetition} may be considered as the RLM out-of-sync performance requirements in order to keep at least the same (or small improvement of) cell coverage as regular UE;

Proposal 2: For CEModeA, the MPDCCH setting of {AL=8, R=4} or {AL=16, R=2} number may be considered as the RLM in-sync performance requirements.

Discussion: 

Decision:

Noted


R4-77AH-IoT-0105
On eMTC RLM






  CR-  rev  () v





Source: Intel Corporation

(Replaces )

Abstract: 

Decision:

Noted


CR
R4-77AH-IoT-0080
Radio link monitoring for Rel-13 MTC UE 





36.133
  CR-  rev  (Rel-13) v13.2.0





Source: Ericsson

(Replaces )

Abstract: 

In this contribution we provide a CR containing the RLM requirements according to the simulation study. 
In this contribution we provide a CR containing the RLM requirements according to the simulation study in [R4-77AH-IoT-0087]. 

Change #1: Proposed changes for category M1 UEs with CE mode A for FDD/TDD
Change #2: Proposed changes for category M1 UEs with CE mode A for HD-FDD

Change #3: Proposed changes for category M1 UEs with CE mode B for FDD/TDD
Change #4: Proposed changes for category M1 UEs with CE mode B for HD-FDD
(CR)
Discussion: 

ALU: we need to consider how to define the requirements for many combinations.
Decision:

Revised to R4-77AH-IoT-0127 (from R4-77AH-IoT-0080) 

R4-77AH-IoT-0127
Radio link monitoring for Rel-13 MTC UE 





36.133
  CR-  rev  (Rel-13) v13.2.0





Source: Ericsson, Intel Corporation, Alcatel-Lucent, Huawei, HiSilicon, CATT, Verizon
(Replaces )

Abstract: 

In this contribution we provide a CR containing the RLM requirements according to the simulation study. 
In this contribution we provide a CR containing the RLM requirements according to the simulation study in [R4-77AH-IoT-0087]. 

Change #1: Proposed changes for category M1 UEs with CE mode A for FDD/TDD
Change #2: Proposed changes for category M1 UEs with CE mode A for HD-FDD

Change #3: Proposed changes for category M1 UEs with CE mode B for FDD/TDD
Change #4: Proposed changes for category M1 UEs with CE mode B for HD-FDD
(CR)
Discussion: 

Intel: put the requirements in [];

Ericsson: OK.
Huawei: The shorter DRX mode the number of DRX should be fixed.

Ericsson: Agree.
Qualcomm: For mode A, for in-sync should be repetition number be 8? The number is too high. For mode B, more variable number for repetition is needed.
ALU: We should use the configured number instead of fixed number.
Decision:

Endorsed


CGI reading
R4-77AH-IoT-0035
Discussion on SI reading requirements for Rel-13 MTC UE





36.133
  CR-  rev  (Rel-13) v





Source: CATT

(Replaces )

Abstract: 

In this paper, we discuss these remaining issues on measurement requirements for Rel-13 MTC UE, e.g.SI reading requirements. 
Propose 1: Rel-12 category 0 UE requirements on CGI acquisition requirements of 190ms could reused for Rel-13 MTC UE under normal coverage.

Propose 2: The Rel-13 MTC UE under enhanced coverage shall transmit at least 82 ACK/NACKs during the period of identifying a new FDD E-UTRA cell CGI. And the Number of gap for MIB decoding, period of CGI acquisition and minimum ACK/NACK requirement are listed in following table 3:

Table 3: Number of gap for MIB decoding, period of CGI acquisition and minimum ACK/NACK requirement in FDD within MIB repetition combinations

	MIB Repetition number
	Number of gap for MIB decoding
	Period of CGI acquisition (ms)
	Minimum ACK/NACK requirement

	5
	4
	180
	82

	6
	6
	200
	82

	7
	6
	200
	82

	8
	8
	220
	82


Propose 3: The Rel-13 MTC UE under enhanced coverage shall transmit as follows ACK/NACKs in different TDD UL/DL configurations during 200ms period of identifying a new TDD E-UTRA cell CGI.

Table 6: Minimum number of transmitted ACK/NACKs with different TDD UL/DL configurations

	TDD Configuration
	Number of ACK/NACK in total CGI acquisition period
	Minimum number of transmitted ACK/NACKs 

	0
	92
	30

	1
	139
	55

	2
	185
	69

	3
	160
	59

	4
	182
	65

	5
	204
	61

	6
	116
	47


Discussion: 

Huawei: The paper should address the repetition for SIB. We need the simulation assumptions agreed first to find out how many SIB and MIB should be transmitted to guarantee the requirements can be fulfilled.
Ericsson: Regarding simulation assumption, how to calculate the ack/nack. Huawei has volunteered to draft assumption. We encourage Huawei to provide the assumption.

CATT: we agree with Huawei and need the simulation work.
ALU: Generally we have two requirements for CGI reading. We believe both CE mode A and CE mode B should be considered. For CE mode B, PUSCH need repetition level and UE need to send out the ACK/NACK after the repetition. ACK/NACK requirement may not be necessary for CE mode B.

Huawei: does in mode B UE does not need to read SIB?

ALU: we need the requirement for CGI read delay but not necessarily define the ACK/NACK.
Decision:

Noted


R4-77AH-IoT-0128 (new)
Simulation assumptions for CGI requirements of eMTC





36.XXX
  CR-YYYY  (Rel-Y) vX.Y.Z





Source: Huawei
Abstract: 

This contribution provides the simulation assumptions for CGI reading requirements for eMTC.
Discussion: 

Decision:

Endorsed


R4-77AH-IoT-0040
Discussion on CGI requirements of eMTC






  CR-  rev  () v





Source: Huawei,HiSilicon

(Replaces )

Abstract: 

Discussion on SI reading requirements of eMTC.
Proposal 1: The ACK/NACK requirement for Rel-12 LC-MTC should be 84, not 92.
Proposal 2: The Rel-13 eMTC CGI requirements follow the same methodology as R-12 LC-MTC and normal UE which is presented in this paper.
Proposal 3: Approve simulation assumption proposed in this paper for eMTC SI reading requirements.
Discussion: 

Decision:

Noted


R4-77AH-IoT-0068
Remaining issues of SI reading requirements for eMTC 






  CR-  rev  () v





Source: Ericsson

(Replaces )

Abstract: 

In this contribution we discuss the remaining issues for SI reading requirements.
· Observation #1: It is not relevant to define requirements on minimum ACK/NACK when repetitions are employed in the serving cell, i.e. SNR<-6 dB.

· Proposal #1: Requirements on minimum ACK/NACK are to be specified as provided in Table 1 for FDD and TDD for cases in Table 2 provided that repetitions are employed at the target cell: 

Table 2: Proposed requirements on minimum ACK/NACK 

	Serving cell
	Target cell

	SNR [dB]
	Minimum ACK/NACK requirement
	MIB repetition level
	SIB1bis repetition level

	≥ -6
	As in Table 1
	4
	4

	< -6
	N/A
	4
	4


Discussion: 

Decision:

Noted


R4-77AH-IoT-0036
Discussion on SI reading requirements for Rel-13 MTC UE





36.133
  CR-  rev  (Rel-13) v





Source: CATT

(Replaces )

Abstract: 

In this paper, we discuss these remaining issues on measurement requirements for Rel-13 MTC UE, e.g.SI reading requirements. 
Discussion: 

Withdrawn?
Decision:

Withdrawn


Others
Reference configuration
R4-77AH-IoT-0054
Side conditions for requirements for eMTC in Annex





36.133




Source: Nokia Networks

(Replaces )

Abstract: 

CR to Annex of 36.133, introducing side conditions for RRM requirements for Rel-13 eMTC.
Change 1: Applicability rule for requirements for UE Cat-M1 and UE in enhanced coverage.

Change 2: Side condition for RRM requirements for IDLE mode cell reselection.

Change 3: Side condition for RRM requirements for CONNECTED mode cell identification and measurement.
(CR)
Discussion: 

Decision:

Noted


R4-77AH-IoT-0074
Reference configuration for Rel-13 MTC 





36.133
  CR-  rev  (Rel-13) v13.2.0





Source: Ericsson

(Replaces )

Abstract: 

This CR contains changes that are common for UE category M1 in general and that are used in many places of the specification.
This CR contains changes that are common for UE category M1 in general and that are used in many places of the specification.
Change #1: Definition of UE category M1

Change #2: Abbreviation change

Change #2: Conditions for E-UTRAN intra-freq measurement

Change #3: Conditions for E-UTRAN intra-freq measurement in IDLE state
Discussion: 

Ericsson: we need to specify the mode A and mode B.
Intel: it is helpful to refer to CE mode.
Decision:

Revised to R4-77AH-IoT-0129 (from R4-77AH-IoT-0074) 


R4-77AH-IoT-0129
Reference configuration for Rel-13 MTC 





36.133
  CR-  rev  (Rel-13) v13.2.0





Source: Ericsson, Intel Corporation, Alcatel-Lucent, CATT, Huawei, HiSilicon, Verizon, Nokia Networks, NTTDOCOMO
(Replaces )

Abstract: 

This CR contains changes that are common for UE category M1 in general and that are used in many places of the specification.
This CR contains changes that are common for UE category M1 in general and that are used in many places of the specification.
Change #1: Definition of UE category M1

Change #2: Abbreviation change

Change #2: Conditions for E-UTRAN intra-freq measurement

Change #3: Conditions for E-UTRAN intra-freq measurement in IDLE state
Discussion: 

Decision:

Endorsed


RS-SINR measurement for eMTC
R4-77AH-IoT-0089
RS-SINR Measurements for eMTC UEs






  CR-  rev  () v





Source: Alcatel-Lucent, Verizon Wireless

(Replaces )

Abstract: 

Proposal 1. Introduce RS-SINR measurement requirements for eMTC UEs in Rel-13;

Proposal 2. Use the same measurement periods and side conditions of eMTC RSRP measurements as the measurement periods and side conditions for eMTC RS-SINR measurement requirements;

Proposal 3. Introduce RS-SINR measurement accuracy requirements for eMTC UEs with similar relaxation as RSRP accuracy requirements for eMTC UEs;

Proposal 4. Use the same RS-SINR measurement mapping for eMTC UEs as the RS-SINR measurement mapping for regular UEs.

Discussion: 

Qualcomm: this is mainly useful for inter-frequency mobility. For eMTC, UE will measure SINR in centre 6PRB not on the PRB allocated for transmission. How this measurement can be used.

Ericsson: agree with Qualcomm. RS-SINR is for multi-frequency load distribution. This topic is not included in WI exception sheet. We should de-prioritize this topic to ensure finalizing WI timely.

Intel: do we have some gain by considering this measurement.
ALU: RS-SINR is important. Intra-frequency RS-SINR measurement is also useful. The benefit is that it is complementary to RSRP/RSRQ measurement. There is no extra effort needed on UE side. We do not need to re-run the simulation. It won’t delay the close of the work.
Verizon: it is important and we want to introduce the feature from the beginning. We see a lot of gain in our field test. We try to avoid the repetition work in the future. It is important feature for eMTC from our side.

Qualcomm: UE will not measure the allocated PRB. The measurement can not give the clear idea on the actual loading. How to implement it in the field. 

Qualcomm: to support RS-SINR, UE need extra effort.

Ericsson: we need to prioritize the work. In the future, we may need considering it from the beginning. We should take this feature into account when introducing the inter-frequency measurement.


ALU: We understand the concern. It is the first time to provide the proposal. Can we define the delay requirements without any accuracy requirements or testing?


Ericsson: Procedure has been supported in RAN2. We need performance requirements for core feature of the functionality.
Decision:

Noted


R4-77AH-IoT-0090
Draft CR for RS-SINR Measurement Accuracy Requirements for eMTC UEs
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Source: Alcatel-Lucent

(Replaces )

Abstract: 

Introduce RS-SINR measurement accuracy requirements for eMTC Ues
Discussion: 

Decision:

Withdrawn


R4-77AH-IoT-0085
RRM Requirements for eMTC






  CR-  rev  () v





Source: Qualcomm Incorporated

(Replaces )

Abstract: 

Discussion: 

Withdrawn?
Decision:

Withdrawn


R4-77AH-IoT-0130 (new) Way forward on eMTC positioning
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  CR-YYYY  (Rel-Y) vX.Y.Z





Source: Huawei
Abstract: 

This contribution provides the way forward on XXX
Discussion: 

Decision:

Not handled
4.4
Other specification [LTE_MTCe2_L1]

5
Any other business

6
Close of the meeting (No later than Friday, 5 p.m.)

Meeting closed at 3:30 pm
