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1. Overall Description:

RAN4 would like to thank ATIS for their request for information sharing between ATIS COAST SYNC and 3GPP RAN in R4-151042, to which we answer in this LS.
LTE Rel-12 RRM specification TS 36.133 includes following synchronisation requirements for the Base Stations (BS) which are also called as eNodeB in 3GPP specifications:

7.5.2       eNodeB Synchronization Requirements

7.5.2.1            Synchronized E-UTRAN

The eNodeB shall be synchronized to the GPS time. With external source of CDMA System Time disconnected, the eNodeB shall maintain the timing accuracy within ±10 μs of CDMA System Time for a period of not less than 8 hours.

The timing deviation between the SFN boundary at or immediately after the ending boundary of the SI-window in which SystemInformationBlockType8 is transmitted and the broadcasted CDMA System Time shall be within 10 s.

7.5.2.2            Non-Synchronized E-UTRAN

The timing deviation between the SFN boundary at or immediately after the end of the boundary of the SI-window in which SystemInformationBlockType8 is transmitted and the broadcasted CDMA System Time shall be within 10 s. With external source of CDMA System Time disconnected the SFN boundary at or immediately after the broadcasted CDMA System Time in the SIB8 message shall maintain the timing accuracy within ±10 μs of CDMA System Time for a period of not less than 8 hours.

For the BSs operating in TDD mode the following is specified in TS 36.133:

7.4                Cell phase synchronization accuracy (TDD)

7.4.1       Definition

Cell phase synchronization accuracy is defined as the maximum absolute deviation in frame start timing between any pair of cells on the same frequency that have overlapping coverage areas.

7.4.2       Minimum requirements

For Wide Area BS, the cell phase synchronization accuracy measured at BS antenna connectors shall be better than the requirement specified in table 7.4.2-1. If a cell’s coverage area overlaps with another cell with different cell radius then the cell phase synchronization accuracy corresponding to the larger of the two cell sizes applies to the overlapping cells with different radii.

Table 7.4.2-1  Cell phase synchronization requirement for wide area BS (TDD)

	1) Cell Type
	1) Cell Radius
	1) Requirement 

	2) Small cell
	3)  3 km
	2)  3 s

	2) Large cell
	4) > 3 km
	3)  10 s


For Home BS, the cell phase synchronization accuracy measured at BS antenna connectors shall be better than the requirement specified in table 7.4.2-2.

Table 7.4.2-2  Cell phase synchronization requirement for Home BS (TDD)

	Source Cell Type
	Propagation Distance
	Requirement 

	Small cell
	 500 m
	 3 s

	Large cell
	> 500 m
	1.33 + Tpropagation s


Note 1:      Tpropagation is the propagation delay between the Home BS and the cell selected as the network listening synchronization source. In terms of the network listening synchronization source selection, the best accurate synchronization source to GNSS should be selected.

Note 2:      If the Home BS obtains synchronization without using network listening, the small cell requirement applies.
2. Additional synchronization requirements

In addition to the 3GPP specifications listed above, individual vendors may have their own synchronization accuracy requirements depending on considered features including eMBMS, CoMP, eICIC and OTDOA.
3. Actions:

To RAN group.
ACTION: 
RAN4 respectfully asks RAN to discuss further and consider sending LS response to ATIS.
3. Date of Next TSG-WG4 Meetings:

TSG RAN WG4 #74bis               20th-24th April, 2015

Rio de Janeiro, Brazil

TSG RAN WG4 #75
                26th-29th May, 2015

Fukuoka, Japan
