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1. IPR Policy
	Delegates' attention is drawn to their obligations under the 3GPP Partner Organizations' IPR policies.  Every Individual Member organization is obliged to declare to the Partner Organization or Organizations of which it is a member any IPR owned by the Individual Member or any other organization which is or is likely to become essential to the work of 3GPP.

The members take note that they are hereby invited:

-to investigate in their company whether their company does own IPRs which are, or are likely to become Essential in respect of the work of the Technical Specification Group.

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


Assen Golaup [Vodafone] highlighted the IPR policy
2. Attendance
The list of attendants on the call is in the attached document
3. Agreement on agenda
Assen Golaup [Vodafone] proposed a detailed agenda for the meeting. The agenda was approved.

  
4. Contributions and discussions
Clean Slate proposal

Robert Young [Neul] presented an overview of the ‘clean slate’ physical layer in the document ‘Outline proposal for “clean slate” Physical layer’. This documented was presented up to and excluding the section on ‘Link budget analysis’.

Marten Sundberg [Ericsson]: asked for clarification on the design:

1) Is the pulsed shaped bandwidth assumed to be the same as the symbol rate to avoid ISI?

Robert Young [Neul]: For DL, the 3dB bandwidth = symbol rate

2) What is the pulsed shaped length used for pulse shaping in transmitter?

Robert Young [Neul]: We got a roll off factor of 0.22 but does not have exact figure of how truncation was done. What is your concern?

Marten Sundberg [Ericsson]: Not a concern but would just like to reproduce the design

Robert Young [Neul]: This is not too onerous in terms of complexity to implement it-same as WCDMA. 

3) How about the adjacent channel leakage to the other channel?

Robert Young [Neul]: Depends on BS implementation. There will be some non-linearities with any implementation. Huawei way be able to clarify later.

Marten Sundberg [Ericsson]: We might still want to derive some adjacent channel leakage assumptions even if assuming ideal transmitter.

4) Do you have more PAPR information will be useful

Robert Young [Neul]: UL is more interesting as done by UE. GMSK 0dB, BPSK would be 1.5 dB. For QPSK, this would be around 3dB which is still less that EDGE modulation. It might make sense to support two classes of modulation.

5) Question on UE complexity aspect.

Assen Golaup [Vodafone]: Proposes to come back to this after discussing simulation assumptions

Kairul Hasan [Nokia Networks]: Why is the downlink design different from the uplink design e.g. ,from Table 1, we use repetition and spreading on the DL but not on UL where we narrow the bandwidth to achieve coverage gain.

Robert Young [Neul]: fundamental difference between UL and DL. By using narrow band UL channels we get a capacity benefit. On downlink, since BS power is constrained, we end up with less power for each channel. 

Kairul Hasan [Nokia Networks]: Understand complexity motivation for using convolutional coding on downlink and Turbo coding on uplink, but turbo coding gain might not provide significant gain with small block size.

Robert Young [Neul]: agree, but we have observed some gain with Turbo coding even with small block sizes. It might be worth investigating use of Turbo coding also on the downlink.

Sajal Das [Ericsson]: Regarding UL NB, if UL bandwidth is 12 KHz and we keep the 0.1 ppm frequency sync requirement is there a risk of transmissions from UEs spilling into adjacent channels?

There might also be possibility of channel overlapping and will there be UE  channel quality feedback to allow optimum channel allocation especially that some channels may be faded and we may have Doppler effects?

For spreading are we using orthogonal codes or just repeating same symbols?

Robert Young [Neul]: We use a conventional cellular architecture where BS will tell UE which resources will be used. UEs have to sync with the BS before transmission and it will received frequency correction. The system design would cater for a margin for frequency error.

On the fading issues, the 180 kHz channel is as likely to be faded as the narrowband channels

On spreading codes used on DL, PN sequences assumed. There is no intention to use optimised coding. 

Simulation Assumptions

Luo Chao [Huawei]: Proposes to use TU channel propagation model with 1 Hz Doppler. For frequency error, proposal is to randomly choose between -90 Hz and 90 Hz. 

Kairul Hasan [Nokia Networks]: On frequency error, will we use one value for the whole simulation run for a particular dB point and we change, how frequently will we do it? On the 1Hz Doppler, just wondering whether lab measurement equipment can be configured with TU with 1 Hz Doppler and 1.2 Km/h?

Is 1 Hz a realistic/optimistic/pessimistic assumption?

Luo Chao [Huawei]: We propose to choose a value per repeated burst. For 1 Hz proposal, this was assumed for RAN study on low cost MTC. We think this is reasonable as most of them are stationary.

Kairul Hasan [Nokia Networks]: 1 Hz assumption might give an optimistic result for UEs in bad coverage situation.

Chris Pudney [Vodafone]: Makes sense to use 1 Hz, if only to align with RAN1 simulation assumptions. We could assume some frequency diversity with 2 RX on the BS.

John Haine [u-Blox]: from reference [10] in Huawei model, we have discussion on fading model for stationary device. The 1 Hz Doppler may apply to a fraction of multipath components. Useful to follow reference and understand if Jake model is appropriate.

Marten Sundberg [Ericsson]: Typical Urban (TU) might not be typical for the scenarios we are trying to address.

Robert Young [Neul]: Would EPA be more appropriate?

Marten Sundberg [Ericsson]: EAP might be more suitable. We can use as baseline for most evaluation but should also look into more elaborate models.

Robert Young [Neul]: may make sense to have more than one propagation model, if only to make sure that we are not hiding sensitivity to delay spreads by choosing one model.

Hans kalveram[Com- Research]: Agree with Ericsson. Study also need to compare legacy GSM and it makes sense to have some legacy channel models like TU1 and TU3 and also consider some more modern model.

Assen Golaup [Vodafone]: Could we have a baseline assumption to have TU as a model and also consider a more modern channel model?

Kairul Hasan [Nokia Networks]: Might be useful to use TU and EPA. For legacy system, we also need to indicate speed, in addition to Doppler spread.

Luo Chao [Huawei]: MTC devices will be mostly stationary. We should not define model only for the purpose of comparison with GERAN performance. We should consider the requirements with a first priority. 

Kairul Hasan [Nokia Networks]: How will we apply the 1 Hz Doppler to the TU model?

Assen Golaup [Vodafone]: Could we have a mapping of Doppler spread to UE speed?

John Haine [ U-Blox]: 1 Km/h is speed of reflectors rather than the UE itself.

Marten Sundberg [Ericsson]: Not much discussion in RAN about the 1 Hz model.

Luo Chao [Huawei]: 1 Hz is assumed in TR. 

Marten Sundberg [Ericsson]: We are designing a completely new system for cellular IoT. We should understand how the channel looks like to design the system

Luo Chao [Huawei]: Not related to the new system only. Need to understand how to address the requirements.

Chris Pudney [Vodafone]: In terms of getting to market quickly, we need to understand if the proposal works at least in a system where devices are stationary.

Assen Golaup [Vodafone]: A baseline assumption would help companies to bring simulations to next meeting. We should not lose opportunity for companies to bring contribution on at least the baseline model.

Robert Young [Neul]:We have done simulation with both TU and EPA and we have not seen any difference.

Juergen Hofmann [Nokia Networks] : It’s not only about simulation but we need to look at actual measurements for the scenario we are targeting.  We need more investigation of the proposals.

Luo Chao [Huawei]: 1 Hz was already agreed as a baseline at the last meeting. What are your proposals.

Juergen Hofmann [Nokia Networks]: Only proposing that we check the literature and reference

Hans kalveram[Com- Research]:  still some need to look at specifics for different model. May not be relevant at the end. One company has done some comparison of the channel models. Would be helpful to share the results with the group.

Assen Golaup [Vodafone]: Proposal for companies to bring results on TU  1Hz model and continue to work on developing a more polished model at  next meeting.

Luo Chao [Huawei]: Encourages companies to have concrete proposals for next meeting as we have ambitious timeline to meet.


Frequency Error

John Haine [u-Blox]: Confirm that we either use +90 Hz or -90Hz with no spread in between those for link level simulations.
Luo Chao [Huawei]: Huawei confirms proposal

Kairul Hasan [Nokia Networks]: Why should it not be constant for whole simulation rather than just for a burst repetition.

Luo Chao [Huawei]: Intention is to simulate worst case.

Kairul Hasan [Nokia Networks]: Does not see why this needs to change for one UE. Perhaps we can change between simulation runs.

Luo Chao [Huawei]: agree we could do this.

Marten Sundberg [Ericsson]: Doubt to assume always worst frequency error. It seems pessimistic to do so. We could have a distribution of the frequency error. For VAMOS we considered a normal distribution. Might not be appropriate to use GSM requirement for a new system design.

Luo Chao [Huawei]: a bit puzzled why Ericsson assumes that 1Hz is extreme for Doppler but thinks we should have typical values for frequency error.

Marten Sundberg [Ericsson]: Doppler spread should have several values. Same reasoning for frequency error. We should cover the worst case scenario but also consider more typical scenarios

Robert Young [Neul]: Has a concern with applying a normal distribution. We may lose information of performance degradation towards one extreme.

Marten Sundberg [Ericsson]: Ok to show simulations for worse case but we also need to have simulations for typical cases. 


[image: image1]
System Level simulation assumptions

	No.
	Parameter
	Assumption
	Motivation

	1
	Cellular Layout
	Hexagonal grid, 19 sites, 3 sectors per site
	It is proposed to reuse the “Macro-cell system simulation baseline parameters” in Table A.2.1.1-3 in [3].

Comments

Marten Sundberg [Ericsson]: why 19 sites? Might not reflect the interference diversity.

Chris Pudney [Vodafone]: Don’t we have wrap around at the edge?

Marten Sundberg [Ericsson]: We typically use more sites in our simulations. Small systems with wraparound might not produce same results.

Kairul Hasan [Nokia Networks]: What are we going to measure in those simulations?

Luo Chao [Huawei]: Agree that we need to identify the metrics but the document is not expected to be a detailed set of parameters and metrics. Let’s stick to the 19 site assumption.

Outcome

Leave 19 sites as current assumption with the understanding that we might need to increase this number.



	2
	Frequency band
	900 MHz
	Outcome

Agreed by the group

	3
	Inter site distance 
	1732 m
	It is proposed to reuse the Urban case for London in the Low Cost MTC study (see [6] and also Annex A, [7]).

Comments

Marten Sundberg [Ericsson]: Question to operators, are there other ISDs of interest?

Chris Pudney [Vodafone]: The larger the ISD, the more devices in the cell. Worst case is when we have the ISD large rather than small. Proposed value seems ok. 
Marten Sundberg [Ericsson]: Aspect of coverage and interference is also relevant.

Outcome

Focus on proposed distance but companies are encouraged to investigate the effects of larger ISDs and raise concerns.



	4
	MS speed 
	1.2 km/h
	This corresponds to a Doppler spread of 1Hz at the 900 MHz frequency band (see assumption 3 in Table 1). 

Comments

Marten Sundberg [Ericsson]: Is the intention to keep the device stationary and add a Doppler spread assuming a speed of 1.2 Km/h

Davide Sorbara [Telecom Italia]: should consider devices as stationary.
Robert Young [Neul]: Isn’t this the same discussion as we had on Doppler?

Marten Sundberg [Ericsson]: Not exactly the same as the mobility affects pathloss and fading.

Chris Pudney [Vodafone]: Don’t most RAN simulations assume the device is stationary. Proposes to do the same here. 

John Haine [u-Blox]: Are we saying that none of them are moving?

Assen Golaup [Vodafone]: May be we can have two levels of simulations. One where all devices are stationary and another level where a certain percentage of devices are moving.

Chris Pudney [Vodafone]: Even devices classed as ‘mobile’ are stationary most of the time. But we need to figure out how to check that devices that are mobile would be ok. 

John Haine [u-Blox]: Perhaps clarify that we are only modelling the Doppler effect with the speed but devices are stationary. This would also mean we exclude mobility management issues

Robert Young [Neul]: agrees with John

Luo Chao [Huawei]: Agrees. The intention is to model the device as stationary with the Speed used for Doppler shift.

Kairul Hasan [Nokia Networks]: We should also consider running link level simulations for mobile devices if we want to have a system level simulation with a mix of stationary and mobile. 

Outcome

Assume that devices are stationary with speed being used to model Doppler shift. 



	5
	User distribution
	Users dropped uniformly in entire cell
	See assumption 1.

Outcome

Approved



	6
	Network synchronization
	unsynchronized
	This is a typical network deployment option for FDD systems. 

Comments

Marten Sundberg [Ericsson]: can be left open as we can have a system that works in synchronized and unsynchronized

Chris Pudney [Vodafone]: Our networks are typically unsynchronised.

Outcome

Simulation results can be submitted assuming both synchronised and unsynchronised case. Need to specify which option was used.


	7
	BS TX power per 200 KHz (at the antenna connector)
	43 dBm
	This is a typical assumption for a normal BTS.

Comments:

Marten Sundberg [Ericsson]: How to interpret this with different system bandwidths? Objective is to provide equal PSD as for GSM.
Luo Chao [Huawei]: Intention is to say that if we want to refarm GSM, transmit power on 200 kHz will not be changed. Could propose more appropriate wording. 

Outcome

Further discussions required as we have not also agreed on the equal PSD assumption.



	8
	MS Tx power (at the antenna connector)
	23 dBm
	It is believed that 23 dBm is a good tradeoff between link level performance and battery life. To achieve the low power consumption target it is proposed to align the MS transmit power in the simulation to be 23 dBm.

Comments

Marten Sundberg [Ericsson]: are we not going to allow for other output power e.g. 20 dBm?
Guillaume Sebire [Broadcom]: Believes that we also have 20dBm for LTE. 

Luo Chao [Huawei]: We are not excluding other possibilities and this is just a baseline
Robert Young [Neul]: +23dBm is a good value as this is the value at which we could integrate the PA on the chip for GMSK to reduce cost but we could also consider up to the maximum of +33dBm allowed for GSM. 

Marten Sundberg [Ericsson]: Important point is at what power level we can integrate PA on chip. 

Sajal Das [Ericsson]: Have we considered the issue of large cell sites?

Kairul Hasan [Nokia Networks]: Are we considering that in future we could implement for higher power PA on chip?

Robert Young [Neul]: We could run into issues about thermal dissipation on chip.

Hans Kalveram [Com-Research]: Is this relevant? If we can have more power this will lead to better coverage. Not sure what we are discussing.

Robert Young [Neul]: Still need coverage enhancement with lower power devices.

Outcome

+23 dBm is a baseline but higher power devices can be considered. 


	9
	Distance-dependent path loss
	L=I + 37.6log10(.R), R in kilometers

I=120.9 – 900M[5]
	 See assumption 1.

Comments

Robert Young [Neul]: May be we need to cross-check 9-13 with what was assumed in RAN1 TR

Outcome

Companies to cross-check assumptions 9-13 with RAN1 TR on low cost MTC.



	10
	Shadowing standard deviation
	8 dB
	 See assumption 1.

	11
	Correlation distance of Shadowing
	50 m  
	 See assumption 1.

	12
	Shadowing correlation
	Between cells
	0.5
	 See assumption 1.

	
	
	Between sectors
	1.0
	 See assumption 1.

Comments

Marten Sundberg [Ericsson]: what does shadow correlation fading of 1 between sectors mean?

Luo Chao [Huawei]: used in 25.814

Juergen Hofmann [Nokia Networks]: Should probably say between sectors of the same site for 1.0 and between cell sites for 0.5



	13
	Antenna pattern (horizontal)

(For 3-sector cell sites with fixed antenna patterns) 
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	14
	MS Antenna gain
	-4 dBi 
	This is believed to be representative for low cost MTC devices. 
Comments

Robert Young [Neul]: seems reasonable since we assume 0dBi for mobile phones.
John Haine [u-Blox]: agrees
Outcome

Agreed



	15
	BS antenna gain plus cable loss 
	14 dBi
	It is proposed to reuse the assumption for “UTRA Reference Node-B” and “EUTRA Reference Node-B” in [3].

Comments

Marten Sundberg [Ericsson]: Why don’t we use the GERAN assumptions?

Luo Chao [Huawei]: will check whether we can assume the GERAN figures


	16
	Penetration Loss
	Basic PLoss: 20 dB (indoor penetration)
	It is proposed to reuse the worst case assumed for building penetration loss in Table 3 of [8].

Comments

Marten Sundberg [Ericsson]: concern that all devices are in extreme coverage compared to standard assumption. Need to understand how the devices will be distributed

Robert Young [Neul]: We can plot out 3 different cases. We can have different cases of what additional path loss could be. By plotting for different penetration we can understand what the sensitivity to different penetration loss is. 

Marten Sundberg [Ericsson]: understand point that system should be designed for certain coverage extension target. However, on system level it is important to understand what the capacity for realistic scenarios is. 

Robert Young [Neul]: It is important not to be misled by effects of arbitrary mix of devices.
Luo Chao [Huawei]: may be operators can recommend some figures 

Assen Golaup [Vodafone]: may not be easy to determine

Marten Sundberg [Ericsson]: may not be realistic to assume all devices are in deep coverage. If we just want to show that the technology can deliver 20 dB coverage extension, we can do that with link level simulations. 

Chris Pudney [Vodafone]: Could assume 1/3 is poor coverage (-20dB), 1/3 in good coverage and 1/3 in poor coverage(-10 dB)
Outcome

-We need to have a look into an appropriate mix of devices for the future 



	
	
	Additional PLoss: 20 dB

(for 100% MTC devices)
	This corresponds to the coverage enhancement compared to legacy GPRS suggested in [2].

Outcome

Same as basic Ploss




Assumptions for MCL evaluations
To be checked against RAN1 TR.

Traffic Model

Chris Pudney [Vodafone]: A lot of it is what was assumed for the study item description. Perhaps focus on the differences.
Luo Chao [Huawei]: We derived the traffic model from the study item description
Marten Sundberg [Ericsson]: Do we assume a fixed packet size of 80 bytes for all applications in the system. It would be good to have some variation.
Chris Pudney [Vodafone]: Depends on how many packets we need to send. This is broadly what RAN1 did. But practically, there will be variations.
Assen Golaup [Vodafone]: Could have a lower bound and upper bound for packet size

Guillaume Sebire [Broadcom]: Do we need to consider NAS signalling.

Chris Pudney [Vodafone]: Assumption is that device is permanently attached with open PDP context. Every 2 hrs we have a periodic update rather than 250 bytes session management message. 
Luo Chao [Huawei]: Will there be new proposals for traffic model.

Outcome

We will use 80 bytes constant packet size as baseline and we need to reconsider at the next meeting if this is appropriate. 
6. AoB
Third Telco is scheduled for 13th August 2014 09.00-12.00 CEST. 
7. End
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Way Forward:


Companies can continue bringing simulations results based on TU 1 Hz model


Contributions comparing simulation results using different models e.g. TU and EPA will be useful input to conclude the discussion.


Companies to check literature/references offline and bring concrete proposals on alternative models than TU 1 Hz. 








Summary (Assen Golaup [Vodafone]):


Current assumptions for frequency error will model the worst case. 


Companies invited to bring proposals on a more typical frequency error model/distribution for next meeting
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