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Introduction
At the RAN4 #91 meeting in Reno, definitions of synchronized operations in BS specifications were discussed. The main issue was that the term “(un)synchronized operation” was clearly defined in 36.104/101. However, in 37.105 and 38.104, there are similar terms used but with neither definitions nor references. A WF [1] was approved.
For 37.105/141, the main issue was the missing definition of (un)synchronized operation and the term (un)synchronized base stations is for different BSs rather than for a single BS. The following solution was agreed and the missing definition was reused from 36.104.
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For 38 series, (un)synchronized operation was not used directly and the term (un)synchronized base stations is used for different BSs. The following way forward was approved:
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In this contribution, we further look into this issue in 38.104.
Discussion
In 38.104, the term “(un)synchronized operation” is not used. However, “(un)synchronized base stations” are mentioned in many notes for co-existence and co-located requirements for base stations that are deployed in the same geographical area.
This is slightly different from the original definition in 36.104, since in the context of 38.104, the (un)synchronized description is in between / among base stations, rather than for two TDD systems.
In principle, the solution should ensure that all terms used in the specs are explained and mirror corrections are kept in a minor scale. For the three options in the WF, the following observations are made.
Observation 1: Definition of (un)synchronized operation/ base stations is needed for 38.104/141.
It is stated in the notes of 38.104 that for different NR base stations deployed within the same geographical areas, there is no special co-located/co-existence requirements needed. But for unsynchronized BSs, there may be other requirements applied. The word synchronization is used extensively in communications and it may refer to the timing alignment of a frame or the timing alignment of a bit. Hence it is best to describe (un)synchronized BSs to avoid any ambiguity.
Observation 2: (Un)synchronized operation definition in LTE is not a suitable solution for NR.
In LTE, the initial drive of defining (un)synchronized operation is to avoid confusion for cases such as multiband operations within a BS. In 37.105, such term is used for multiband operations when different bands are operating with no simultaneous uplink or downlink. In 37.105, although synchronization between different BSs are also mentioned, it is the best way to only defining the (un)synchronized operation to avoid excessive efforts. In NR spec however, only synchronization among BSs is mentioned. Considering the UE perspective, defining (un)synchronized operation in 38.104 would be ambiguous and inaccurate.
Observation 3: (Un)synchronized BSs definition should be introduced to 38.104/141.
Since only (un)synchronized BS is used in 38.104/141, it is the most efficient way to define the term (un)synchronized base stations in the specification. To avoid conflicts, similar wording from LTE can be modified. One possible definition as follows can be used as starting point of the discussion:
synchronized base stations: TDD base stations operates with no simultaneous uplink and downlink occur.
unsynchronized base stations: TDD base stations operates where the conditions of synchronized base stations are not met.
Conclusions
In this contribution, definition of synchronized BSs were discussed and Option 2 is preferred.
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Synchronized operation and Unsynchronized operation shall be needed for TS37.105
~  Synchronized operation: operation of TDD intwo different systems, where no simultaneous uplink and downlink occur.

~  Unsynchronized operation: operation of TDD in two different systems, where the conditions for synchronized operation are not
met.

The same def ns shall be incorporated in conformance testing spec of T537.145-1and TS37.145-

2aswell
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Solution for T$38.104
~ Option 1: reuse LTE definition of (un)synchronized operation
~ Option 2: new definition e.g. (un)synchronized base stations to be introduced for NR
~ Option 3:no change to T538.104

The same solution of core spec applies for conformance testing spec of TS38.141-1 and TS38.141-2a
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