Page 1

3GPP TSG RAN Meeting #68
RP-150766
June 15 – 18, 2015
Malmö, Sweden
Agenda item:
12.4.4
Source: 
Qualcomm Incorporated
Title: 
Intra-operator synchronization aspects 
Document for:
Discussion and Decision
1
Introduction
This contribution discusses an FFS aspect (statement in square brackets) in the TR on Feasibility study on possible additional configuration for LTE TDD [1].    
2
Discussion
The current version of the TR [1] includes the following
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During the related discussions at RAN#67, it was pointed out that in a TDD system, the current specification [2] does not support intra-operator asynchronous operation. 

The relevant excerpt is copied below. 
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Note that the above requirement allows the UE to conduct synchronous cell search on a given TDD frequency. That is, once a serving cell or candidate serving cell is found, the search for other cells can be restricted to within a certain time window around that cell’s timing.  Because of this, an intra-operator asynchronous TDD deployment would result in erroneous RRM behaviour and handover failures. 

Therefore, even though using DL-only transmission could in theory resolve interference problems in an asynchronous system, such system could not be operated and be compliant with the current specification.  

For a future system, such as a possible new 10:0:0 or 9:1:0 TDD configuration, relaxation of the Cell phase synchronization accuracy requirement could be potentially considered but this would require further discussion. 

Based on the above, we make the following proposal.

Proposal 1: Change the text in 36.825 as follows:
For an operator deploying network on a carrier within a given TDD band, the base-stations of the carrier need to be time synchronized irrespective of whether or not the operator only uses the downlink subframes and DwPTS for downlink traffic on the carrier, i.e., uplink transmission does not occur. If time synchronisation within a single operator is not achieved, the current Cell phase synchronization accuracy requriements are not met. Furthermore, the benefits of advanced feature such as (F)eICIC, NAICS, MBSFN, small cell on/off with discovery cannot be achieved. 
3
Conclusions 
Proposal 1: Change the text in 36.825 as follows:
For an operator deploying network on a carrier within a given TDD band, the base-stations of the carrier need to be time synchronized irrespective of whether or not the operator only uses the downlink subframes and DwPTS for downlink traffic on the carrier, i.e., uplink transmission does not occur. If time synchronisation within a single operator is not achieved, the current Cell phase synchronization accuracy requriements are not met. Furthermore, the benefits of advanced feature such as (F)eICIC, NAICS, MBSFN, small cell on/off with discovery cannot be achieved. 
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6.2	Intra-operator synchronization aspects


For an operator deploying network on a carrier within a given TDD band, the base-stations of the carrier do not need to be time synchronized if the operator only uses the downlink subframes and DwPTS for downlinktraffic on the carrier, i.e., uplink transmission does not occur, [and if no legacy UEs are present]. If time synchronisation within a single operator is not achieved, the benefits of advanced feature such as (F)eICIC, NAICS, MBSFN, small cell on/off with discovery cannot be achieved.








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)


Cell Type�
Cell Radius�
Requirement �
�
Small cell�
( 3 km�
( 3 (s�
�
Large cell�
> 3 km�
( 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.
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