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1. Introduction

This paper will introduce the overall procedure in Rel-13 low complexity MTC according to the agreements. From the survey, the remaining issues would be suggested.
2. Discussion
Cell Selection & SI Acquisition
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· Regarding Cell Selection, UE will try to camp on the cell in which it can be in the normal mode rather than in EC mode. Also, RAN2 will define new EC S criterion. 
· PBCH scheduling 

· Frequency location : center 6 RBs 
· Time location : SF#0/9 for FDD and SF#0/5 for TDD

· MIB contents
RAN1 is mainly discussing, and the following contents are on the table.

· Support for Rel-13 MTC UEs (1 bit)
· Support for coverage enhancements (1 bit)
· SIB1bis TBS (FFS bits – probably 2)
· Periodicity of SIB1bis transmission (FFS)

· Repetition number within the periodicity of SIB1bis transmission (FFS)
·  SIB1bis scheduling
· Frequency location : derived from at least PCID
· Time location : SF#0/4/5/9 for FDD and SF#0/5 for TDD (FFS for SF#1/6)
· SIB1bis content (FFS)
From the RAN1 discussion, SIB1bis will include the scheduling information and number of repetitions for other SIBs
Random Access
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· According to RAN1 agreement, 

· Separate PRACH configurations for different CE levels (FDM/TDM/CDM)

· Maximum 4 CE levels (including a level for no CE)
· PRACH configuration via System Information
· PRACH resource sets
· corresponding PRACH repetition factor (PRACH repetition number)
· Selection criterion (measurement threshold) for determining the initial PRACH coverage level
· Number of maximum preamble transmission attempts per coverage level
· No power ramping is introduced for PRACH with large repetition. Otherwise, PRACH power ramping procedure is based on current PRACH transmit power equation
· RAR scheduling
RAR time/frequency resource and repetition factor (either for PDSCH or M-PDCCH) are derived from the used PRACH resources
For Rel-13 UEs in EC, RAR window duration is extended based on the RAR repetition factor
· Msg3 

Uplink grant in RAR is used for the initial HARQ transmission of Msg3
Support HARQ with repetitions for all unicast transmissions after RAR
FFS whether the repetition factor is also in the RAR or provided/derived by other means
Unicast transmission
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· The eNB provides the starting point and max repetitions of M-PDCCH via System Information
· For UEs in coverage enhancement, the repetition level for at least unicast PDSCH/PUSCH is dynamically indicated based on a set of values configured by higher layers

· The dynamic signaling is via:

· Option 1: existing field in DCI 

· Option 2: A new field in DCI dedicated to provide the number of repetitions

· Timing relationships between M-PDCCH and PDSCH/PUSCH

· PDSCH starts in SF n + k, where n is SF where M-PDCCH ends

· Probably, k=1 or 2 for PDSCH, k=4 or 5 for PUSCH (FFS)
Paging reception
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· The number of M-PDCCH repetitions corresponding to each coverage level will be known to the UE, e.g. based on information broadcast in SI

· For paging, the M-PDCCH repetition pattern in both time and frequency domain is determined irrespective of the UEs coverage extension level

· Repetitions pattern in both time and frequency should be determined and specified by RAN1

· A UE monitors a paging occasion in one of the configured narrow bands in the subframe based on at least UE ID at least for paging record(s)

· Paging Occasion

Starting subframes of the Rel-13 LC and EC paging can be determined in the same way as the paging occasion in the legacy paging mechanism

· For CN initiated paging, the starting subframe of a Paging Occasion and the repetition pattern of that Paging Occasion is determined irrespective of the UEs coverage extension level.
· If failed, NW would retransmit the paging with the increased CE level
FFS for non-LC UE capable of EC operation

SI update
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· Both value tag and Notification/Paging mechanisms are supported for SI update for LC UEs and UEs in EC

· Possible to notify the IDLE UE of a system information update using the control channel (M-PDCCH) while avoid sending a paging record on the shared channel
Detail is FFS for M-PDCCH enhancement
· The UE is not required to detect SIB change while being in RRC CONNECTED. The NW may release the UE to IDLE if it wants the UE to acquire changed SIB or provide the updated SIB by dedicated signalling

Cell Reselection
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· Intra-frequency Cell reselection and same priority cell reselection is supported as in legacy

· Upon the inter-frequency cell reselection, the frequency in the normal coverage is prioritized

3. Suggestions
Remaining issues and our opinions
· How to set the repetition number for Msg3 in RACH
( We assume to derive it from the used PRACH resources
· Details for selecting a narrowband where paging is transmitted 
( We are currently assuming to use UE-ID
· Paging mechanism for non-LC UE capable of EC operation

( We propose that for the kind of UE, the network firstly tries to perform legacy paging mechanism. If failed, the network performs new Rel-13 MTC paging mechanism
· Details of SI update based on using M-PDCCH
( We are not sure if the enhancement is really needed because the SI update occurs infrequently

( Also we need to defer to RAN1 decision
· For the cell reselection, UE performs UE measurements based on center 6 RBs?
· Upon the cell resection between EC cells, any priorities?

( Our preference is to reuse the legacy reselection priorities
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