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1 Introduction
This document highlights the key issues to address at RAN1#74bis so that companies can make progress, and also provides Vodafone’s views on other aspects that may be good to make assumptions on to help other working groups.
2 Key issues to address at RAN1#74bis
The rapporteur view of the work plan is provided in the Annex of this document. In order to fit with the work plan, the following issues need to be resolved at RAN1#74bis. 
· Low cost: For bandwidth reduction, agree on resource allocation details (predefined, fixed, semi-static, Dynamic) for initial and subsequent access for BW reduction.
· Coverage: Finalise physical layer design details of the following:
· PBCH and SIBs: 


· Agree on the solution to provide the MIB (and hopefully SIBs) for UEs needing enhanced coverage (also considering low cost aspects).
· PRACH
· Agree principles of mechanism for identifying poor coverage UEs. PRACH or RSRP based. 

· Agree on PRACH format enhancement i.e. new PRACH format, new resources, or repetition of existing PRACH format? 
· If possible agree on number of repetition required for enhanced coverage.
Proposal: That companies in RAN1 to come to an agreement on these aspects during RAN1#74bis.
3 Vodafone views on other aspects
Half duplex FDD:

The Work item Description indicates that the new UE category/type defined for “low cost” shall be supported for all duplex modes. This includes Half Duplex FDD which was covered in the Study Item. Within the study phase, solutions were considered for allowing for UL/DL switching intervals, and the most basic idea was that the scheduler could ensure that there is enough time between scheduled uplink and downlink transmissions to allow switching to occur in the UE.

Vodafone also has a RAN4 document requesting RAN4 to investigate the UL/DL switching times for HD-FDD, and this should be useful information to RAN1, especially if it were decided that it would be useful to consider something more optimal than an eNode B scheduler-based solution.

Proposal: Agree as working assumption in RAN1 that “UL/DL switching” for HD-FDD operation is handled via eNB scheduler restriction. 
UE mobility assumption
In the low cost MTC study item, it was stated that: 

“Study target of coverage improvement is primarily for delay tolerant low-cost MTC device which are not mobile and detailed analysis/evaluation of mobility procedures are excluded from the analysis in this TR.”

The Work Item Description did not include this text, but Vodafone believe that it would help RAN2 in their work if RAN1 can re-confirm this assumption from their perspective, as it would allow them to understand how much flexibility is possible with regards to impact on mobility features to meet the coverage target. 
Vodafone also assumes that a device supporting “low cost features” but NOT requiring “enhanced coverage” could be mobile, but due to the delay tolerant nature of their traffic, if a problem to support full mobility were identified, then relaxations to mobility requirements could be accepted. 

Proposal: UE requiring enhanced coverage (to meet the coverage targets of the Work Item) can be assumed to be stationary. UE supporting low cost features and not in “enhanced coverage” mode may be mobile. 

If any impacts to existing mobility procedures/requirements are identified to operate enhanced coverage mode and/or support low cost functionality, relaxations to mobility requirements would be acceptable. 
Paging requirements:

Vodafone feedback is that the main use cases for Mobile Terminated traffic for MTC applications are for the network to provide software updates to the device, and for the MTC control server in the network to request resource status updates. The “resource status” probably needs to be provided back to the network within a few seconds once requested by the control server.
Therefore, delays of a few seconds in paging reception would seem to be acceptable if needed for “enhanced coverage” operation.

Proposal: A paging reception delay of a few seconds is acceptable for MTC UEs in enhanced coverage mode.

NOTE: Other groups would probably need to be consulted if the RAN1 solution would lead to delay in paging reception, but obviously any liaisons should be clear enough on the options and should quantify the delay so that a useful response is provided.
4 Annex: Work plan for “Low cost & enhanced coverage MTC UE for LTE” WI
October 2013
RAN1#74bis [1.5 Time Units] 

· Low cost: For bandwidth reduction, agree on resource allocation details (predefined, fixed, semi-static, Dynamic) for initial and subsequent access for BW reduction.
· Coverage: Finalise physical layer design details of techniques.
· PBCH: 


· Analyse need for MIB content reduction. If required, which aspects can be reduced?

· Investigate reduction (or combining to create a new SIB) of SIB1/SIB2 for support of “enhanced coverage mode” 

· Decide if PSD boosting and New PBCH is needed
· PRACH
· Agree principles of mechanism for identifying poor coverage UEs. PRACH or RSRP based. Discuss details of proposals.
· Discuss details of PRACH format enhancement i.e. new PRACH format, new resources, or repetition of existing PRACH format. 

· If possible agree on number of repetition required for enhanced coverage.

RAN4#68b [1C, 0.75P Time Units] 

· Low cost: 
· Identify spec impacts for low cost UE.
November 2013
RAN1#75 [1.5 Time Units]

· Low cost & coverage: Confirm P-BCH/SIB design for low cost & enhanced coverage UE.

· Coverage: Conclude on need for UL and DL HARQ, and paging, and finalise physical layer design for UL and DL layer 1 control channels.

RAN2#84 [0.75 Time Units]

· Low cost: 

· Specify UE category and associated UE capability for low cost MTC UE. 

· Coverage: 

· Study control plane impacts for low cost and enhanced coverage (MIB/SIB, initial access), and aim to provide feedback to RAN1 on proposed solution.

· If possible, provide some feedback on the mechanism to determine UEs needing “enhanced coverage”.

RAN4#69 [0.5C, 0.75P Time Units]

· Low cost: Agree changes to single Rx and Half duplex RF specs – discuss requirement values.

· Coverage: Identify impacts of PSD boosting and potentially RS boosting on RAN4 core requirements. 

February 2014

RAN1#76 [1.5 Time Units] 

· Coverage: Progress any outstanding issues.

RAN2#85 [1.5 Time Units]

· Coverage: 
· Agree principles of solutions for higher layer impacted procedures to cope with higher latency due to enhanced coverage.

· If not done already, feedback to RAN1 on the mechanism to determine UEs needing “enhanced coverage”.

RAN4#70 [1C, 0.75P Time Units]

· Low cost: Finalise changes on single Rx and half duplex.

· Coverage: 
· Agree on changes to core requirements for PSD boosting (and RS boosting if agreed).

· Feedback, if required, on RSRP measurement accuracy for identifying UEs needing “enhanced coverage”
· General: Progress on any changes to RRM requirements from low cost and enhanced coverage.

March 2014

RAN1#76b [1.5 Time Units]

· General: Finalise any outstanding issues.

RAN2#85b [1.5 Time Units]

· General: Progress the details of RRC configuration parameters for enhanced coverage and low cost UEs.

RAN4#70b [0.5C, 0.75P Time Units]

· General: Finalise CRs for UE and BS core RF requirements.

· General: Progress on RRM core requirement aspects.

May 2014

RAN1#77 [1.5 Time Units]

General: Finalise CRs.

RAN2#86 [1.5 Time Units]

· General: Agree final stage 3 CRs. 

RAN4#71 [0.5C, 1.5P Time Units]

· Coverage: Initial discussion on scenarios for new UE/BS demodulation requirements.

· General: Finalise any changes to RRM core requirements.

August 2014

RAN4#72 [0.5P Time Units]

· Coverage: Agree scenarios for new UE/BS demodulation requirements and simulation assumptions.

· General: Discuss and aim to agree framework for any new RRM performance requirements (including test cases).

October 2014

RAN4#72b [0.5P Time Units]

· Coverage: If needed, adjustment of parameters for demod simulation assumptions and/or validation of test points.

· General: Progress on RRM performance requirements and test cases.

November 2014

RAN4#73 [0.5P Time Units]

· Coverage: Finalise ideal demod simulations from all companies.

· General: Agree on final RRM performance requirements and test cases. 

Q1/ 2015

RAN4#74 [0.5P Time Units]

· General coverage: Finalise all demod simulations and agree requirements.
· General: Agree CRs to 25.133 for RRM performance requirements and test cases.
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