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1
Introduction
RAN3#89 captured in TR 36.898 four conditions which candidate network based synchronization solutions  should meet, among them: 

· implement with low complexity to help reduce the cost;

· meet the current synchronization requirement for features;
In this paper we propose to add some clarification relative to the synchronization requirements for TDD briefly captured in the TR. We also discuss some aspects of implementation and deployment complexity.
2
Synchronization accuracy
TR 36.898 v.0.0.2 [1] states:
"According to TS 36.133 [3], the basic requirement for synchronisation between cells of different eNBs in LTE TDD network is 3 (s (phase deviation between two neighbour cells)."

In addition to the above, TS 36.133 section 7.4 brings some additional clarification. It is clarified that:
· the phase deviation requirement concerns "any pair of cells on the same frequency that have overlapping coverage areas"

· the synchronization accuracy is measured at the BS antenna connector

· for macro eNBs ("wide area BS"), the requirement of 3 µs applies only if the cell radius ( 3 km. Above, the requirement is 10 µs

· particular requirements apply for HeNB using network listening for synchronization, meaning that the HeNB can directly synchronize with the synchronization source (macro eNB) without taking into account the propagation delay between the HeNB and the synchronization source.
Because the present study item deals with "low complexity" solutions which might include network listening, and also because a solution which may need propagation delay measurements was proposed at RAN3#89 [2], we believe it would be beneficial to capture the above clarifications in the TR. 
Proposal 1: Capture the above clarifications relative to synchronization requirements in the TR (TP in annex).

For the purpose of the present study it may also be beneficial to assume that the following definition is generally applicable (for all features, not only for TDD):

"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."
Proposal 2: For the present study item, consider the definition of cell phase synchronization accuracy in TS 36.133 as applicable for all features (not only for TDD).
It can be noticed that the definition of cell phase synchronization accuracy is linked to coverage area overlap, which permits to evaluate whether the radio frame phase needs to be synchronized with a time reference common for a wide area (e.g. UTC time provided by GNSS): 

· A macro cell with many neighbours will typically need good alignment with such common time reference, and hence require a low synchronization stratum level as signaled on S1;

· A small cell with limited coverage (e.g. indoor cell), and hence none or few neighbour cells, may only need to be synchronized with the macro cell providing coverage. If this macro cell also serves as the synchronization source, the alignment of the synchronization source with any common time reference, and hence the synchronization stratum level, will be irrelevant. 
2
Complexity 
TR 36.898 clarifies that the condition of "low complexity" is to be understood as a means to reduce cost, and the term "implement" in our understanding covers the total deployment cost.
However a comparison of cost related to hardware requirements for synchronization, like GNSS antenna + receiver, or DL receiver for network listening, will depend on local conditions on the individual site and can therefore not be handled by the standard. 
On the other side, if it turns out that some solution requires O&M configuration burden, the complexity of such requirement should in our view be analyzed by RAN3.

Proposal 3: O&M configuration burden to be evaluated under the "low complexity" requirement.

3
Conclusion
We have provided the following proposals:
Proposal 1: Capture the above clarifications relative to synchronization requirements in the TR (TP in annex).

Proposal 2: For the present study item, consider the definition of cell phase synchronization accuracy in TS 36.133 as applicable for all features (not only for TDD).

Proposal 3: O&M configuration burden to be evaluated under the "low complexity" requirement.
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Annex – Text proposal to TR 36.898


<<< text proposal start >>>
5
Requirements and Solutions
5.1 
Existing requirements
According to TS 36.133 [3], the basic requirement for synchronisation between any pair of cells on the same frequency that have overlapping coverage areas in LTE TDD network is 3 (s (phase deviation between two neighbour cells). The synchronization accuracy is measured at the BS antenna connector.  For macro eNBs ("wide area BS"), the requirement of 3 µs applies only if the cell radius <3 km. Above, the requirement is 10 µs.  Particular requirements apply for HeNB using network listening for synchronization, meaning that the HeNB can directly synchronize with the synchronization source (macro eNB) without taking into account the propagation delay between the HeNB and the synchronization source.
There is no general requirement for LTE FDD network. Still, for the purpose of the present study it may also be beneficial to assume that the following definition is generally applicable (for all features, not only for TDD): "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."
In order to support features listed below that can be deployed in parts of the LTE network, proposed synchronisation solutions shall be able to provide following phase deviation between two neighbour cells of different eNBs involved in the feature provisioning:

-
eICIC: FFS

-
CoMP: FFS

-
MBMS: FFS

-
Dual connectivity: 33 (s (TS 36.133 [3])

<<< text proposal end >>>
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