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4
Synchronisation procedures

4.1
Cell search

Cell search is the procedure by which a UE acquires time and frequency synchronization with a cell and detects the physical layer Cell ID of that cell. E-UTRA cell search supports a scalable overall transmission bandwidth corresponding to 6 resource blocks and upwards. 

The following signals are transmitted in the downlink to facilitate cell search: the primary and secondary synchronization signals.

4.2
Timing synchronisation

4.2.1
Radio link monitoring

The downlink radio link quality of the primary cell shall be monitored by the UE for the purpose of indicating out-of-sync/in-sync status to higher layers. 

In non-DRX mode operation, the physical layer in the UE shall every radio frame assess the radio link quality, evaluated over the previous time period defined in [10], against thresholds (Qout and Qin) defined by relevant tests in [10].

In DRX mode operation, the physical layer in the UE shall at least once every DRX period assess the radio link quality, evaluated over the previous time period defined in [10], against thresholds (Qout and Qin) defined by relevant tests in [10]. 
If higher-layer signalling indicates certain subframes for restricted radio link monitoring, the radio link quality shall not be monitored in any subframe other than those indicated.
The physical layer in the UE shall in radio frames where the radio link quality is assessed indicate out-of-sync to higher layers when the radio link quality is worse than the threshold Qout. When the radio link quality is better than the threshold Qin, the physical layer in the UE shall in radio frames where the radio link quality is assessed indicate in-sync to higher layers.

4.2.2
Inter-cell synchronisation

No functionality is specified in this section in this release.

4.2.3
Transmission timing adjustments

Upon reception of a timing advance command, the UE shall adjust its uplink transmission timing for PUCCH/PUSCH/SRS of the primary cell. The timing advance command indicates the change of the uplink timing relative to the current uplink timing as multiples of 16
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. The start timing of the random access preamble is specified in [3]. The UL transmission timing for PUSCH/SRS of a secondary cell is the same as the primary cell.

In case of random access response, 11-bit timing advance command [8], TA,  indicates NTA values by index values of  TA = 0, 1, 2, ..., 1282, where an amount of the time alignment is given by NTA = TA (16. NTA is defined in [3].

In other cases, 6-bit timing advance command [8], TA, indicates adjustment of the current NTA value, NTA,old, to the new NTA value, NTA,new, by index values of TA = 0, 1, 2,..., 63, where NTA,new = NTA,old + (TA (31)(16. Here, adjustment of NTA value by a positive or a negative amount indicates advancing or delaying the uplink transmission timing by a given amount respectively.
For a timing advance command received on subframe n, the corresponding adjustment of the timing shall apply from the beginning of subframe n+6. When the UE’s uplink PUCCH/PUSCH/SRS transmissions in subframe n and subframe n+1 are overlapped due to the timing adjustment, the UE shall transmit complete subframe n and not transmit the overlapped part of subframe n+1.
If the received downlink timing changes and is not compensated or is only partly compensated by the uplink timing adjustment without timing advance command as specified in [10], the UE changes NTA accordingly. 

4.3
Timing for Secondary Cell Activation / Deactivation

When a UE receives an activation or deactivation command [8] for a secondary cell in subframe n, the corresponding actions in [8] shall apply no later than subframe n+8.
4.4
Time and frequency synchronisation of Secondary Cell 
If instructed by higher layer signalling, a UE shall acquire and maintain time and frequency synchronisation of a Secondary Cell from the cell(s) indicated in an RRCConnectionReconfiguration message. A UE that has been instructed to aggregate a Secondary Cell and receives such RRCConnectionReconfiguration message shall aggregate the cell even if it cannot detect synchronisation signals of the Secondary Cell.
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