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1 Introduction
During the last meeting of RAN1#81, the following agreements on Rel-13 MTC narrowband definition were approved [2]:
Agreements:
· A narrowband is defined as a set of contiguous PRBs

· At least for TDD, the same set of narrowbands are specified for both DL and UL

· NOTE: This avoids additional retuning in TDD

· Narrowbands are non-overlapping

· FFS: Some PRBs may not be included in any narrowband

· FFS the location of these PRB(s) (e.g., edge(s), near the center, …)

· The PSS/SSS/PBCH may be in one or more narrowbands. PSS/SSS/PBCH is independent of any narrowbands

· In case a UE needs to monitor PSS/SSS/PBCH of a cell, it can be retuned to the center 72 subcarriers (excluding system DC)

· FFS how the narrowbands are defined across the system BW

· FFS if an offset is allowed for aligning UL narrowbands with legacy PUCCH and/or PRACH
In this contribution, the details of narrowband definition and the signaling of narrowband allocation for MTC UE are discussed and further consideration of the frequency hopping among these narrowbands is in our companion contribution [3].
2 Narrow band definition
Since a Rel-13 MTC UE is only capable of operating over a reduced BW of 6 PRBs, the DL system bandwidth needs to be divided into several narrowbands when the system bandwidth is larger than 1.4MHz. While each narrowband can be used for serving Rel-13 MTC UEs within 6 PRBs, the PRBs in a narrowband can be used for other non-MTC UE when not occupied by Rel-13 MTC UEs in a given subframe. eNB can indicate and configure the specific narrowband for transmission easily.
The frequency location corresponding to a particular narrowband index within the system bandwidth may not be the same for different narrowband definitions. Figure 1 illustrates two different narrowband definitions.
Option 1: The narrowband is defined from the center out toward the edge(s) of the system bandwidth. 
In the first option definition, the narrowband is composed of 6 consecutive PRBs both for even or odd system bandwidth, which is defined from the center toward the edge(s) of the system bandwidth. This definition method has the mirror feature between DC subcarrier, which suits for the mirror based frequency hopping.  
Considering PSS/SSS and PBCH are transmitted within the center REs of the system bandwidth, the center 72 REs can be regarded as a default narrowband. 
The definition using option 1 will waste some PRBs in the edge of the system bandwidth for even system bandwidth and further in the center for odd system bandwidth.

[image: image1.emf]0 5 10 15 20 25

30 35

40 45

0

5 10 15

20

50PRB

25PRB

#PRB

#PRB

NarrowBand

NarrowBand


Figure 1(a): Illustration of narrowband definition (option 1)

Option 2: The narrowband is defined from the lower toward the higher frequency of the system bandwidth.

This narrowband definition, which is also composed of 6 consecutive PRBs and defined from the lower frequency to higher frequency of the system bandwidth, considers maximizing the number of narrowbands in the system bandwidth. For example, comparing the same system bandwidth in Figure 1(a) and Figure 1(b), one more narrowband is defined by using option 2. On the other hand, the central narrowband used for the transmission of PSS/SSS/PBCH will occupy 2 narrowbands for some system bandwidth, which will lead to the waste of the available narrowbands to some extent with the consideration of the PSS/SSS/PBCH transmission. 
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Figure 1(b): Illustration of narrowband definition (option 2)

Proposal 1: The narrowbands should be defined from the center toward the edge(s) of the system bandwidth.
3 Signaling of narrowbands allocated for MTC UEs
The narrowband allocation indication should be predefined in the specification or indicated by higher layer or L1 for different PHY channels. 
For example, the PBCH repetition should be transmitted in the center narrowband as the legacy PBCH. The usage of narrowband for SIB1 transmission is predefined in the specification. The narrowband of other SIBs except SIB1 is indicated by SIB1. The usage of narrowband for PDSCH/PUSCH is indicated by DCI in M-PDCCH or higher layer signaling.
As for the narrowband indication of the M-PDCCH, before RRC connection is established, the eNB cannot indicate narrowband configuration via dedicated RRC signaling. Therefore, the indication of the M-PDCCH should be provided in other ways. For example, the narrowband of M-PDCCH used for paging transmission can be predefined in the specification while the narrowband of M-PDCCH used for RAR transmission can be determined by PRACH resource information. After RRC connection is established, the narrowband for M-PDCCH transmission can be informed by RRC dedicated signaling.
Proposal 2: The narrowband allocation indication should be predefined in the specification or signaled by higher layer or L1 for different PHY channels. 

4 Conclusion

In this contribution we discuss the issues related to narrowband definition and allocation indication for Rel-13 LC/CE UEs. Based on the analysis, we have the following proposals.

Proposal 1: The narrowbands should be defined from the center toward the edge(s) of the system bandwidth.

Proposal 2: The narrowband allocation indication should be predefined in the specification or signaled by higher layer or L1 for different PHY channels. 
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