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1 Introduction
This document highlights the status of this Work Item in other working groups, for issues that either already impact RAN2 or may impact RAN2 in the future meetings. A work plan is also provided to give RAN2 visibility of how the timing may impact other groups.
2 Current status (RAN1)
Relationship between low complexity UE category/type, and enhanced coverage:

· Enhanced coverage is applicable to “low complexity” UE and other UEs. 
· It is FFS as to whether it is mandatory for the “low complexity” UE to support “enhanced coverage” functionality. However, it shall be possible for the eNode B to serve “low complexity” UEs, without operating “enhanced coverage” features.
· “Enhanced coverage” features are targeting delay-tolerant MTC applications.

· “Low complexity” UE features may target non-delay tolerant MTC applications as well as delay tolerant MTC applications (but from Vodafone perspective at least delay tolerant MTC applications shall be supported).

What do we mean by “delay-tolerant”?

There is not a single answer to this question as MTC covers a wide range of use cases, and even for the same use cases customers sometimes provide different requirements. However the following is taken from the Study Item TR36.888 “Study on provision of low-cost Machine-Type Communications (MTC) User Equipments (UEs) based on LTE” in [2], and can be used to provide guidance to RAN2 on the types of delays to consider. These are intended for guidance and not as minimum requirements as such. Also RAN1 has not formally agreed these values as part of the WI so far, but have been considering these as the baseline to their work.

“For reference, in the analysis of smart metering applications, the three scenarios/use cases below are useful.
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A. Command-response traffic (triggered reporting) between base station and WAN module; ~20bytes for command (Downlink) & ~100 bytes for response (uplink) with a latency of 10seconds from command  sent  from eNB to response received by eNB. 10 seconds of round trip latency is shared between downlink and uplink message with frequency of daily to monthly. Example use case: Energization status message, Consumer messaging.

B. Exception reported by WAN module; Report (Uplink) could be ~100 bytes with latency of 3-5 seconds from event at the WAN module. Example use case: Meter alerts (Tamper, fire) etc. with frequency of daily to monthly

C. Periodic reports or Keep alive; ~100 bytes (Uplink) and not sensitive to latency (E.g. tolerance of 1 hour) with frequency of daily to monthly.  Example use case:, Power (Kw), Volume (gas e.g. m3 ), Micro generation read, etc. with frequency of daily to monthly
Low complexity aspects:

UE category design status: 
· In addition to what is stated in the WID (see [1]), the following has been agreed in RAN1 regarding the “low complexity” UE category/type:

· Applicable to full duplex FDD, half duplex FDD, and TDD modes of operation.

· Maximum support of MIMO layers in downlink and uplink = 1.

· 64QAM support is not supported in uplink.

· RAN1 has not discussed whether e.g. all “low complexity” features shall be supported for the UE to call itself a “low complexity” UE for MTC. Agreement on UE capabilities is a discussion that should take place at a later stage in the WI once progress has been made on the functionality design itself.
Mobility support: There has been no assumption made in TSG RAN or RAN1 regarding UE mobility requirements. As there were different views in RAN1, an LS has been sent to RAN2 to ask whether there are any potential impacts to be considered on mobility for a UE supporting some of the low complexity features (see [2]).

Downlink PDSCH TBS size reduction to 1000 bits: Currently some issues have been raised around SIB scheduling limitations.

RAN1 is also investigating a potential limitation that PDSCH TBS size of 1000 bits may cause in that it may prevent RACH response, System Information, and paging from being received all at the same time. 
RAN2 should check potential limitations that this may cause to higher layer procedures.
Limitation of PDSCH reception to 1.4MHz baseband (i.e. 6 Resource Blocks) in downlink: 
· Frequency location of the 6 RBs: RAN1 has not yet agreed whether the RBs carrying PDSCH should always be in a fixed location (e.g. the middle 6 RBs), a pre-defined location, a semi-static location (indicated by RRC signalling), or fully dynamic (indicated by PDCCH), and has not agreed whether they will be contiguously or non-contiguously located within the channel. The semi-static solution would only be feasible for PDSCH reception once the UE has received System Information. 
Therefore, it is FFS as to whether there would be any RRC signalling to allow the eNode B to signal the frequency location of the PDSCH to the UE, and RAN1 will provide further information to RAN2 once this is understood further.
· System information impact: It is currently not agreed whether there would be system impact of limiting the SIB transmissions to 6 RBs. However, RAN2 should discuss further whether there are any higher layer impacts.
Coverage enhancements:
General: Repetitions at layer 1 and combining of these repetitions at the receiver is the main method for enabling enhanced coverage, which will cause delays to both data and control signalling over the Uu. RAN1 is still considering the number of repetitions (and in some cases – such as PDSCH, PUSCH and PUCCH – the exact repetition method) needed to meet the coverage targets of the WI, and RAN1 will provide more information on this to RAN2 once it is available. 

MIB: RAN1 has agreed that the maximum time window of 40ms for receiving a single instance of the PBCH/MIB shall be maintained. RAN1 has also agreed that further repetitions will be allowed to be transmitted in order to boost PBCH coverage. The details of the repetition mechanism are FFS, and whether any changes would be made to the MIB is FFS (and largely depends on whether other Uu interface procedures are simplified), and RAN1 will provide further information to RAN2 once this is understood further.
SIBs: To get coverage extension it is likely that the UE would need to combine multiple repetitions of SIBs. However, this would tend to lead to delays in the UE acquiring SIBs (including SIB1 which seems to have a 80ms window for reception today). RAN1 is looking at the trade-offs between acquisition time and radio resource overhead (i.e. if more frequent SIB transmissions were needed). Also it is likely that new parameters will need to be transmitted in the SIBs to inform the UE (requiring enhanced coverage) of the uplink and downlink physical layer configuration to use.
Not requiring all SIBs to be received quickly (or at all), or the usage of new SIBs for UEs requiring enhanced coverage is therefore also a possible approach when considering radio resource overhead reduction, and RAN2 should consider this further. 

Another aspect being considered is whether the SIB acquisition procedure can be simplified, e.g. not require PDCCH reception to identify the frequency location (RBs) containing the SIBs. RAN1 will provide further information to RAN2 once this is understood further.
RACH: RAN1 still has not finalised the design of the enhanced coverage RACH. However, it is likely that there will be some additional parameters required to be signalled in system information. RAN1 will provide further information to RAN2 once this is understood further.
Paging: If repetition is assumed for paging, then with the same DRX cycle it is likely that there will be increased paging delay and resource overhead. RAN1 has not made any agreements on how to handle paging though. RAN1 will provide further information to RAN2 once this is understood further.
HARQ operation: There has been some RAN1 discussion about the need for P-HICH, and even whether HARQ is needed at all. However, there is no agreement in RAN1 yet. But of course, any changes to HARQ procedure would need to be discussed also by RAN2. RAN1 will provide further information once this is understood further.
Mobility support: There is an LS sent from RAN1 to RAN2 on mobility aspects for coverage enhancements. However, RAN1 has not yet made any assumptions on whether any assumption on mobility restrictions needs to be made, and the LS requests feedback from RAN2 on the potential impacts/alternatives to the existing specification of mobility.
Indication to network of enhanced coverage requirement of UE: RAN1 has agreed that the eNode B may decide the repetition level to use after the initial random access procedure has been performed. RAN1 is still discussing whether something in addition to RACH is needed to allow the UE to identify its coverage level to eNB. The use of an RSRP measurement report is also being considered. RAN1 will provide further information to RAN2 once this is understood further.
3 Annex: Work plan for “Low complexity & enhanced coverage MTC UE for LTE” WI
November 2013
RAN1#75 [1.5 Time Units]

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

· Coverage: Discuss need for UL and DL HARQ, and paging, and progress on other aspects (MIB, SIB, RACH).

RAN2#84 [0.75 Time Units]

· Low complexity: 

· Discuss limitations due to 6 RBs and TBS for PDSCH = 1000 bits.
· Coverage: 

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

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

· Low complexity: Agree changes required for single Rx and Half duplex support in RF specs.

February 2014

RAN1#76 [1.5 Time Units] 

· General: Progress on details of low complexity and enhanced coverage.

RAN2#85 [1.5 Time Units]

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

· Low complexity: Agree possible solutions for higher layer impacted procedures to cope with low complexity UE.

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

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

· Coverage: 
· Progress 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 core RRM requirements from low complexity and enhanced coverage.
March 2014

RAN1#76b [1.5 Time Units]

· General: Finalise any outstanding issues.

RAN2#85b [1.5 Time Units]

· General: 
· Agree on solutions for all aspects of enhanced coverage support, and low complexity UE support.

· Agree any changes required to allow UE to indicate its coverage level.

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: Finalise all required specification changes, and agree 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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