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5
Physical Layer for E-UTRA

5.1.2
Physical-layer processing
The downlink physical-layer processing of transport channels consists of the following steps:

-
CRC insertion: 24 bit CRC for PDSCH;
-
Channel coding: Turbo coding based on QPP inner interleaving with trellis termination;
-
Physical-layer hybrid-ARQ processing;

-
Channel interleaving;
-
Scrambling: transport-channel specific scrambling on DL-SCH, BCH, and PCH. Common MCH scrambling for all cells involved in a specific MBSFN transmission;

-
Modulation: QPSK, 16QAM, 64QAM, and 256QAM (256QAM optional in UE);

-
Layer mapping and pre-coding;

-
Mapping to assigned resources and antenna ports.

5.1.4
Downlink Reference signal and synchronization signals

The downlink cell-specific reference signals consist of known reference symbols inserted in the first and third last OFDM symbol of each slot for antenna port 0 and 1. There is one cell-specific reference signal transmitted per downlink antenna port. The number of downlink antenna ports for the transmission of cell-specific reference signals equals 1, 2, or 4.

Physical layer provides 504 unique cell identities using Synchronization signals.

The downlink MBSFN reference signals consist of known reference symbols inserted every other sub-carrier in the 3rd, 7th and 11th OFDM symbol of sub-frame in case of 15kHz sub-carrier spacing and extended cyclic prefix.

In addition to cell-specific reference signals and MBSFN reference signals, the physical layer supports UE-specific reference signals, positioning reference signals, CSI reference signals and discovery reference signals.
5.1.7.3
Cell search

Cell search is the procedure by which a UE acquires time and frequency synchronization with a cell and detects the Cell ID of that cell. E-UTRA cell search supports a scalable overall transmission bandwidth corresponding to 72 sub-carriers and upwards. 

E-UTRA cell search is based on following signals transmitted in the downlink: the primary and secondary synchronization signals. 
E-UTRA cell search for cells that may be in the off-state is based on discovery reference signals transmitted in the downlink.
The primary and secondary synchronization signals are transmitted over the centre 72 sub-carriers in the first and sixth subframe of each frame. 
Neighbour-cell search is based on the same downlink signals as initial cell search.
16.1
RRM functions

16.1.9
Cell on/off and discovery
Cell on/off may be performed adaptively for the purpose of inter-cell interference coordination and avoidance, load balancing, and energy saving, etc. The criteria used for cell on/off may be traffic load increase/decrease, UE arrival/departure (i.e. UE-cell association), and packet arrival/completion.
To enable cell on/off with reduced time scale, a cell in the off-state may transmit discovery reference signals. Discovery reference signals contain multiple signals, including PSS, SSS and [FFS], by which the UE can discover, achieve coarse synchronize, and make RRM measurements even when the cell is off. The support of new L1 procedure for activated SCell in carrier aggregation to further reduce the cell on/off transition time is FFS.
Only UEs in RRC_CONNECTED are considered in cell on/off. A cell operating on/off may be configured as barred cell to prevent UEs in RRC_IDLE to camp on.
