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Pseudo CR 45.820 – Narrowband LTE (E)PDCCH design
[bookmark: _Ref177802497]1	Introduction
1.1	Background Information
[bookmark: _GoBack]A study on Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things was approved at GERAN#62.
The study allows both for an evolution of GSM, to comply with the objectives of the study, and non-backwards compatible solutions by a new system design.
1.2	Reason for change
In GERAN#67, a new system design, i.e., NB LTE, based on the current LTE system but use only 200 KHz bandwidth is proposed in GP-150779. This document contains the description of the downlink common control channel in the design of NB LTE. 
1.3	Summary of change
The downlink common control channel in the design of NB LTE
pCR to 3GPP TR 45.820-v1.4.0
	First modification
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7.4.2.3.1 Broadcast channel
<Unmodified sections omitted>
7.4.2.3.2 Downlink common control channel
7.4.2.3.2.1 M-PDCCH and M-EPDCCH Physical Layer Processing
The concept of M-PDCCH is similar to its counterpart PDCCH in LTE [15], except a revised resource re-mapping by the time expansion principle introduced in NB-LTE. In NB-LTE, two fixed OFDM symbols are used in each subframe for M-PDCCH. Based on the time expansion principle introduced in NB-LTE, the M-PDCCH is distributed in time across an M-subframe (i.e., six subframes). 
The structure and DCI formats of the existing PDCCH are re-used. Specifically, each M-PDCCH consists of one or more control channel elements (CCEs). Each CCE consists of nine resource element groups (REGs), where each REG corresponds to four resource elements (REs). The number of CCEs used in one M-PDCCH transmission can be adapted to the coverage class of the targeting UE. 
Instead of M-PDCCH it is possible to use M-EPDCCH as downlink control channel for NB-LTE. The M-EPDCCH concept is the same as its counterpart EPDCCH in LTE that is typically sent in one physical resource block (PRB) in one subframe. Specifically, each EPDCCH consists of one or more enhanced control channel elements (ECCEs). Each ECCE consists of four or eight enhanced resource element groups (EREGs), where each EREG corresponds to nine resource elements (REs). The number of ECCEs used to send one M-PDCCH can be adapted to the coverage class of the targeting UE.
[image: ]
[bookmark: _Ref426382009]Figure 7.4.2.3-3: M-PDCCH and M-EPDCCH Structures
Figure 7.4.2.3-3 illustrates the M-PDCCH and M-EPDCCH structures. The physical layer processing of M-PDCCH and M-EPDCCH bits is similar to their counterparts in LTE [15] and is briefly described as follows.
1. 16-bit CRC is appended to each DCI message.
2. For each M-PDCCH or M-EPDCCH, the information bits are encoded with a rate 1/3 convolutional code and rate-matched to the available resource elements.
3. If multiple M-PDCCHs are sent in the same M-subframe, their encoded bits are multiplexed.
4. The M-PDCCH block of bits are scrambled with a cell-specific reference sequence, while the M-EPDCCH encoded bits are scrambled with a MS-specific reference sequence.
5. The scrambled bits are modulated with QPSK and mapped to the available resource elements.
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