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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).


Chris Pudney [Vodafone] highlighted the IPR Policy

2. Attendance
The following participants were on the call:
Attendance list is attached. 
3. Agreement on agenda
Assen Golaup [Vodafone] presented the contribution on ‘GERAN Evolution Key Issues’ and proposed to adopt the running order described in the document as the agenda for the meeting.

The agenda based on the document was approved.

  
4. Contributions and discussions
1. Repetition of control channels to achieve extended coverage

Coverage Extension of FCCH by repetition

Stefan Eriksson [Ericsson] presented the contribution on frequency detection and correction. It was highlighted that Figure 1 in the document is the wrong one. 

Summary

The document concluded that the same accuracy as in normal operation can be achieved by averaging over 10 FCCH bursts (two 51-multiframes) with the same design for the FCCH.

Comments

[Huawei]: Where is it mentioned in specifications that frequency accuracy and timing accuracy have to be met at 95th percentile level?

[Ericsson]: This is not mentioned but it is the level assumed for normal operation. Expects to get better time accuracy with SCH. 

[Huawei]: Agrees that FCCH redesign is not necessary since FCCH is already transmitted with repetitions. 


Key issue 1.1: Feasibility of coverage extension for SCH by repetition

Huawei presented Section 2.1 of the contribution,’ On GSM evolution for Cellular IoT’.

Summary

The document highlights the following main issues:

-The contents of the SCH are different for every frame and it does not seem feasible to re-use the existing SCH design. Hence a re-design of the SCH is inevitable.

-If a new SCH is designed, it will have to be sent in non-BCCH timeslots to maintain backwards compatibility for legacy devices. 

Comments

Hans Kalveran [Com-Research]: Not convinced that redesign of the SCH is inevitable. There may be ways to stick to legacy implementation.

Chris Pudney [Vodafone]: Difficult to glue repetitions of SCH. We probably need to break the SCH into two parts: one part providing fine timing information and another part providing information to identify frame number.

Marten Sundberg [Ericsson]: Agrees on the point that SCH would need a new design


Key issue 1.2: System Information Acquisition Time using repetitions

Huawei presented Section 2.2 of the contribution,’ On GSM evolution for Cellular IoT’.

Summary

The document highlights the following:

-Acquisition of any SI message can take as long as 51*(60/13)*8*16/1000 = 30.13 seconds.

-A reduced SI information set should be used for MTC devices and should be sent using non-BCCH timeslots to maintain backwards compatibility. 

Comments

Marten Sundberg [Ericsson]: Agrees on the point that the SI message for MTC devices has to be reduced.

Hans Kalveran [Com-Research]: There may be possibility to re-use legacy design since the same info is being delivered all time which is same situation as FCCH.

Chris Pudney [Vodafone]: We have bigger gaps in time for SI repetition which could be an issue.

Marten Sundberg [Ericsson]: Agrees that the bigger time gaps would probably be an issue to combine SI repetitions. 

Yang Zhao [Huawei]: SI info can change and we have change marks to indicate the change. It can cause problem if MS always assumes that SI does not change.

Marten Sundberg [Ericsson] presented contribution on ‘BCCH space projection’.

Summary

The document describes what dedicated SI for IoT would look like. Based on a number of assumptions it is foreseen that SI info size would be around 40 bytes and will fit in 2-3 BCCH blocks.

Key issue 1.3: RACH Operation in extended coverage`

RACH Repetitions

[Huawei] presented Section 2.3 of the contribution,’ On GSM evolution for Cellular IoT’ which raises the following issues about RACH operation with repetitions.

Summary

· It is unlikely that the MS can make 16 successive RACH transmissions without colliding with RACH transmissions from other MS. 

· Since the MS does not know which burst(s) and how many bursts experience a conflict, it has no idea how many repetitions are actually needed.

· Since there is no indication on where the 16 (or more) repetitions for a specific MS start and end, and how the access attempts from different MSs overlap, it is a big challenge to the base station receiver to buffer, group and combine the bursts received on RACH.

· Retransmission of a random access attempt is also a problem if the number of repetitions is not known.

Comments

Hans Kalveran [Com-Research]: 

-Just doing repetitions will create serious problem. We may need Rx diversity at the BS to be able to receive multiple MS sending RACH at the same time in the same band. 

-Time alignment may also be an issue. May be this can be mitigated by assuming RACH is not sent completely randomly but is a more deterministic manner i.e. part synchronised.

Lou Chao [Huawei]: It seems difficult to synchronise the RACH transmissions 

Hans Kalveran [Com-Research]: Starting with a predefined scheduled time has an advantage. We either have total collision or no collision at all

Chris Pudney [Vodafone]: Do we have two BTS Rx pre-amplifiers at the mast?

Marten Sundberg [Ericsson]: Probably yes.

Chris Pudney [Vodafone]: Ok. We need to check this. 
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Immediate Assignment Reject (IAR)

Chris Pudney [Vodafone] raised the issue of how the IAR will work with 4 different Ids in it? Successive IAR messages will have different content (4 different mobiles can be rejected with one message).

Hans Kalveran [Com-Research]: This is also related to paging where we can page more than one MS in a paging message. Since both originate from the network, network does not need to include 4 Ids in the same message.

Chris Pudney [Vodafone]: We need functionality like IAR since if we cannot reject the devices, they will keep coming back. REL-11 Implicit Reject feature will also not work. 

Hans Kalveran [Com-Research]: Extended range mobile should be simple. 
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2. DL Scheduling Operation in Extended Coverage

Marten Sundberg [Ericsson] made the presentation on ‘DL Scheduling’ 

Summary

-The paper concludes that the current DL scheduling mechanism (based on signalling the scheduled TBF in the DL RLC/MAC header by the TFI value) can be re-used for extended coverage with no foreseen impact on DL scheduling and can also allow full simultaneous USF scheduling for users in normal coverage.

Chris Pudney [Vodafone]: Is the protection of TFI by CRC on MAC header introduced in REL-99 (EDGE)?
Marten Sundberg [Ericsson]: Yes for EDGE. There is a different design for R’97 where a larger CRC is used on MAC+ user data. 
[Huawei] raised a number of issues with the use of DL repetitions in Sections 2.5 to 2.8 of their contribution, ‘On GSM Evolution for Cellular IoT’:

Key Issue#2.1: Memory Requirement when repeating DL blocks

-The need for 16 repetitions of the DL scheduling block leads to a significant increase in the amount of dynamic memory required on the MS which will increase the cost of the device. 

Key Issue#2.2: Spectral efficiency with DL repetitions

- It is inefficient to perform the maximum number of repetitions on traffic channels for a large number of MTC devices which may be in good coverage. This will reduce spectral efficiency and increase interference to legacy MSs in neighbouring cells. 

Key issue#2.3: Efficiency of PDTCH sharing between MTC device and legacy MS

-In order to integrate the PA into the SoC, the MS transmit power will more likely be 23 dBm rather than 33dBm used by Ericsson to conclude that 16 repetitions are sufficient for extended UL coverage. At a lower TX power, the number of repetitions will be increased significantly. This means that it might be as long as 12s before a legacy MS can get access to a PDTCH on which an IoT MS has been scheduled. Thus, PDTCH sharing between legacy MSs and IoT MSs will not be appropriate. 

Key issue#2.4: UL scheduling impact by repeating DL scheduling blocks

- In GPRS, scheduling of uplink block B1 to an MS is done by including the USF value assigned to that MS in downlink block B0, as shown in Figure 2. In the case of uplink scheduling with repeated USF, the MS might have to collect all downlink blocks where the USF values are intended for it (i.e. downlink block B1 through Bx+1) before it can conclude that it is being scheduled. Hence the uplink blocks B2 through Bx+1 seems to be wasted as it cannot be allocated to other MS.
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Comments

Marten Sundberg [Ericsson]: Issues raised are reasonable and need to be looked into. Agree on Key issue #2.2 that we will need to perform maximum number of repetitions for all mobiles. It is expected that will create different coverage classes and allocate number of repetitions accordingly. On Key issue#2.4, the uplink scheduling aspects still need to be investigated and solved. “Fixed UL Allocation” was removed in RE5/6 but did not use USF. 

Assen Golaup [Vodafone]: How will the BS know which MS are in good coverage area to be sure that a single transmission will be sufficient? Is there measurement reporting by MS of the GSM coverage level?

Hans Kalveran [Com-Research]: Location update could provide information to the network. Stationary devices can send something to the network to say that they are in good coverage.

Yang Zhao [Huawei]: Storage of context information for MS on the network is a problem when we have massive number of devices.
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3. Paging by repetition

[Huawei] made presentation of Section 2.4 in document,’ On GSM Evolution for Cellular IoT’ in which they raised the following issue with extending coverage for paging by repetitions:

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

Key issue#3: How to reduce paging delay when using repetitions?

Comments
Marten Sundberg [Ericsson]: A user not requiring extended coverage will read paging message after one transmission. Division of resources may be used.

Hans Kalveran [Com-Research]: Different paging groups can be used to break down MS population into different groups. We should not put legacy user and IoT user in same paging group.

Luo Chao [Huawei]: Proposal from Hans will cause resource assignment segmentation. We cannot fully re-use resources when there are no MTC devices paging.

Hans Kalveran [Com-Research]:Re-use of resources is with regards to resources allocated for PCH.

Yang Zhao [Huawei]: Even if we have separate groups it is difficult to predict the load for each group which may have impact on legacy devices.

Chris Pudney [Vodafone]: We may have impact on CN to identify which devices are in extended coverage or not. 
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4. Support for massive number of devices

Key issue#4: How may devices/cell should  be assumed?

Assen Golaup [Vodafone] introduced the analysis done by Huawei in their contribution, ‘Traffic Model for Cellular IoT’ on number of devices per cell.
London:

	Case
	Household Density per Sq km
	ISD (m) 
	Number of device within a home 
	Number of MTC devices  within a cell 

	Dense Urban
	[4275]
	[500]m
	40
	[12341]

	Urban
	[1517]
	[1732]m
	40
	[52547]


Assen Golaup [Vodafone] highlighted that the main change from the RAN1 TR 36.888 is to assume 40 devices per home rather than 3 devices.

Guillaume Sebire [Broadcom]: What is the background on number of devices per home? He foresees that we will have aggregators in the home.

Chris Pudney [Vodafone]: The cellular operator model is not the same as the Zigbee/DSL model for IoT. Every device should be long range.

Guillaume Sebire [Broadcom]: Won’t object to use 40 devices/ home but is not convinced.

Assen Golaup [Vodafone]: Use number of devices/cell for Urban environment as assumption for further discussion.

Marten Sundberg [Ericsson]: The number of TFIs required depends more on the number of simultaneous active connections per cell rather than number of devices per cell. 

Marten Sundberg [Ericsson] presented the section on ‘DL Scheduling for massive number of devices’ in the contribution,’ DL scheduling’ to highlight that there are ways to extend the number of TFIs e.g. by reducing the RLC window size. 

Niklas Johansson [Ericsson]: The number of houses per cell in the Huawei contribution is different to an old GERAN paper on RACH load from Vodafone.

Assen Golaup [Vodafone]: There is an error in the original Vodafone paper where it was assumed that the ISD = radius of the cell in calculations. RAN1 have corrected this mistake and the Huawei contribution is based on the RAN1 TR. 
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5. Uplink Capacity Increase for Cellular IoT

Marten Sundberg [Ericsson] made the presentation on, ‘increasing UL capacity’

Summary

-A repetition scheme is proposed to provide coverage extension

-The proposed repetition scheme improves capacity by multiplexing multiple users on the same radio block. Orthogonally between multiplexed users is achieved through CDMA.

-More specifically each user repeats its blocks using an assigned orthogonal code. The use of the code implies either leaving the signal intact or applying a phase shift of 180(.

Comments

Kairul Hasan [NSN]: In Table 1, do we repeat in all timeslots within a TDMA frame? Why is 6dB spread for SCPIR assumed?

Marten Sundberg [Ericsson]: 8 timeslots of 8 TDMA frames used. The spread between all users is 6dB. This is not for every repetition but for every block transmitted.

Robert Young [Neul]: The concern with using CDMA is that if you lose orthogonality as a result of an error, power imbalance will be a problem. 6dB spread is optimistic. What power control loop is being assumed?

Marten Sundberg [Ericsson]: Users in extended coverage will use maximum transmit power. 

Robert Young [Neul]: Cannot see how the power could be constrained to 6dB. SCPIR is important.

Marten Sundberg [Ericsson]: These are initial results. 
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6. Simulation Assumptions and Traffic Model

Jiehua Xiao [Huawei] presented the contribution on, ‘Traffic model for Cellular IoT’

Comments

Hans Kalveran [Com-Research]: It is better to keep to a daily frequency for packet transmission rather than 2 hour.

Chris Pudney [Vodafone]: Frequency of two hours comes from the concept of the need to interrogate sensors to verify if they are working correctly. If a customer makes such a request, the network administrator needs to be able to get a response from the device within a maximum of 2 hours. 

Hans Kalveran [Com-Research]: use daily frequency in the text proposal for assumption for battery life evaluation.

Kairul Hasan [NSN]: We will have different battery life requirements for different use cases. Change bullet C in contribution to align with use case description from Vodafone

Jiehua Xiao [Huawei]: There are different requirements for different traffic scenarios. It may not be reasonable to chance scenario C to have every 2nd hour reporting. 
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Simulation Assumptions

Jiehua Xiao [Huawei] presented contribution on, ‘Simulation assumptions for cellular IoT’
Comments

Assen Golaup [Vodafone]: Proposes to go through Table 2 on system level simulation assumptions. 

Marten Sundberg [Ericsson]: There is no understanding for those assumptions. Proposes to just do the Link Level simulation assumptions for this call.

Kairul Hasan [NSN]: agrees with Ericsson

Table 1 link level simulation assumptions

	No.
	Parameters
	Value
	Comments

	1
	Frequency band
	900MHz (agreed)
	Agreed

	2
	Channel propagation
	EPA (to be discussed during Telco#2)
	EPA is not used in GERAN. Possibly TU3. Group is requested to check for Telco#2

	3
	Doppler spread
	1 Hz ( working assumption with intention to also look at non-stationary scenario later)
	Marten Sundberg [Ericsson]: Is stationary OK? 

Chris Pudney [Vodafone]. Stationary will cover 90% of cases

Davide Sorbara [ Telecom Italia] Mostly stationary

Niklas Johansson [ Ericsson]: We need a mode for movers.

Chris Pudney [Vodafone]: Yes, but are movers expected to be in extended coverage?

Assen Golaup [Vodafone]: Let’s start with stationary and then look at non-stationary as the study progresses.

	4
	Simulated scenario
	sensitivity (agreed for first step evaluation but more realistic assumption that considers interference needed as study progresses)
	Davide Sorbara [Telecom Italia]: More realistic assumptions should be included for interference. 

Assen Golaup [Vodafone]: Let’s start with sensitivity  and then look at interference scenario as the study progresses.
Davide Sorbara [Telecom Italia]: OK

	5
	Antenna configuration
	BS: 1T2R (agreed)
MS: 1T1R (agreed)
	

	6
	Frequency error
	100Hz (not necessary)
	Marten Sundberg [Ericsson] The frequency error should be part of the candidate solution. 100 Hz is outside of the specs. 


6. AoB
Chris Pudney [Vodafone] made a request to change the second telco on Cellular Iot to 23rd July 2014 instead of 24th July. There was no objection to changing the date. 

Second Telco is scheduled for 23rd July 2014 09.00-12.00 CEST. 
7. End
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Agreement


-Re-use of existing FCCH design is feasible for Cellular IoT





Working assumption


-A redesign of the SCH is required for Cellular IoT








Conclusions


- Further investigation and input are required on the assumptions of required SI for IoT. Contributions invited for next GERAN meeting on this topic.


-Further investigation required on whether SI repetitions could be combined with the aim to achieve extended range and reduce the acquisition time. Contributions are invited for GERAN#63  meeting.








Conclusions


-Using repetitions with existing RACH design raises the following issues:


Possibility of collisions makes it difficult to know how many repetitions are necessary and how to do retransmissions.


It may also be difficult to achieve time alignment.


Contributions invited to GERAN#63 meeting to address issues identified. Initial thoughts include the use of multiple Rx paths in the BS and also possibility to part synchronise RACH transmissions from devices. 


 


-








Conclusions


-Further investigation required on how implement functionality similar to IAR for devices in extended coverage so that they do not keep coming back. Contributions invited to GERAN#63.


-








Conclusions


-The following are key issues to be addressed for DL scheduling:


Key Issue#2.1: Memory Requirement when repeating DL blocks


Key Issue#2.2: Spectral efficiency with DL repetitions


Key issue#2.3: Efficiency of PDTCH sharing between MTC device and legacy MS


Key issue#2.4: UL scheduling impact by repeating DL scheduling blocks


Contributions are invited to GERAN#63 meeting to address key issues.


-








Conclusions


-Further investigation required on the following key issue:


Key issue#3: How to reduce paging delay when using repetitions


Solution on segregation of devices in extended coverage and those in non-extended coverage might help but careful consideration has to be given to the CN impact and impact to legacy MSs.








Conclusions


-Agree on assumption of number of devices/cell from Huawei contribution’ Traffic Model for cellular IoT)-Companies invited to cross check calculations.


-There are means to extend the TFI space, if needed








Conclusions


-Further investigation required to assess whether multiplexing scheme based on CDMA can be used on UL to increase capacity, especially with regards to cases where the power spread between users is large.








Conclusions


-Contribution to be revised based on use case description by Vodafone to justify 2 hr reporting. 
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