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1 Introduction
During RAN4#71AH the way forward on Dual Connectivity capability was agreed in [1] which says that:
Companies are encouraged to investigate the followings until RAN4 #72

· Requirements for both synchronised scenario and unsynchronised scenario

· What is difference between synchronised scenario and unsynchronised scenario

· RF, RRM core requirement, and implementation aspects should be taken into account 

· How much impact on core requirements and implementation is expected due to such the difference

The above way forward indicates that RAN4 has decided to introduce Dual Connectivity capability for synchronized and unsynchronized scenarios. As two separate scenarios will be possible in the field, synchronized scenario may need requirements indicating what should be the maximal allowed time misalignment between antenna connectors of PCell and pScell. For unsynchronized scenario such a requirement is not needed as antenna connectors of PCell and pSCell do not need to be aligned perfectly in time.
This contribution discusses need for potential requirement of maximum transmit timing misalignment for synchronized scenario of Dual Connectivity.
2 Discussion
During RAN4#71AH, definitions of two scenarios of Dual Connectivity in terms of synchronization were clarified and captured in [1] as below:
· Synchronized scenario means the case where the maximum received subframe boundary timing difference at the UE is up to 33us. 

· Unsynchronised scenario means the case where the maximum received subframe boundary timing difference at the UE is up to 500us.

· If the maximum received subframe boundary timing difference at the ue is less than 33us, it is FFS.

According to these definitions, synchronized scenario should not exceed 33us of time misalignment between PCell and pSCell at UE. The value of 33us is derived from the RAN4 agreement captured in [2] during RAN4#71 meeting and consists of: 
· 30us of maximum relative propagation time difference between PCell and pSCell for inter-band non-collocated scenario, and

· 3us of maximum transmit timing misalignment between PCell and pSCell.

Since 30us of maximum relative propagation time difference between PCell and pSCell can be assumed for unsynchronized scenario as well, 3us of maximum transmit timing misalignment between PCell and pSCell is dedicated only for synchronized scenario. Due to that it would be enough if potential requirement of time misalignment for synchronized scenario of Dual Connectivity would take into account only 3us as described above.
The open question which still remains is where and how to specify new requirement, i.e. in which technical specification and section new requirements shall be included. TS36.104 and section 6.5.3 Time alignment error has been considered. However, there are a few issues connected with going this way. First of all, TAE defined in section 6.5.3 refers to antenna connectors allocated at the same BS or site, unlike in Dual Connectivity which assumes that MeNB and SeNB are non-collocated. In that sense, synchronization requirement of Dual Connectivity dose not suit TAE definition in general understanding. Secondly, TAE requirements are reflected in conformance testing specification TS36.141 section 6.5.3, where single BS test procedure is defined. This test cannot apply for Dual Connectivity as it assumes different antenna ports of the same BS under test since Dual Connectivity test has to include two different BSs. Additional difficulty of potential TAE testing for Dual Connectivity is possibility of operation on BSs from two different vendors, which should also be considered during the test as one of the possible deployment scenarios. 
Taking the above into account it leads to the conclusion that defining the time misalignment for Dual Connectivity as the TAE requirement is not fully correct and may cause difficulties during appropriate test procedure creation and testing itself. Additionally, this potential requirement would apply only to BSs intended to support synchronized scenario of Dual Connectivity, which makes it optional requirement.
Observation 1: In regards to reusing TAE requirement definition (TS36.104): 
· time misalignment for synchronized scenario of Dual Connectivity does not suit current TAE requirement,
· setting new test requirement and performing tests for Dual Connectivity time misalignment would be quite challenging,
· potential requirement would be optional as not all Rel-12 BSs need to support synchronized scenario of Dual Connectivity.
Considering the main argumentation which stands behind 3us of maximum transmit timing misalignment between PCell and pSCell, there is another way to introduce corresponding requirement into specification. Namely, this value has been taken from TS36.133 section 7.4 Cell phase synchronization accuracy (TDD) and is justified e.g. in [3]. Therefore it is possible to define time misalignment requirement for synchronized scenario of Dual Connectivity in a similar manner as cell phase synchronisation accuracy for TDD. Additionally, this requirement would not need test requirements as corresponding TDD requirement. However, it should be noted that new requirement would be optional, as not all Rel-12 BSs would have to support synchronized scenario of Dual Connectivity, due to reason mentioned above.   
Observation 2: In regards to reusing Cell phase synchronization accuracy (TDD) requirement definition (TS36.133):
· time misalignment for synchronized scenario of Dual Connectivity is based on cell phase synchronisation accuracy for TDD
· setting new test requirement is not needed

· potential requirement would be optional as not all Rel-12 BSs need to support synchronized scenario of Dual Connectivity.
Taking the above observations into account it can be concluded that introduction of new time misalignment requirements for Dual Connectivity seems to be possible but not necessary. If RAN4 would decide to define new requirements, the easiest way to do this seems to be following corresponding RRM requirements of cell phase synchronisation accuracy for TDD.
Proposal: If RAN4 would decide to introduce new maximum transmit timing misalignment requirements for Dual Connectivity, it should be done in similar manner as in 36.133 (cell phase synchronisation accuracy for TDD).
3 Conclusion 

In this contribution we discuss the need of introduction of time misalignment requirements for Dual Connectivity. Based on short analysis following observations and proposal have been derived:
Observation 1: In regards to reusing TAE requirement definition (TS36.104): 

· time misalignment for synchronized scenario of Dual Connectivity does not suit current TAE requirement,

· setting new test requirement and performing tests for Dual Connectivity time misalignment would be quite challenging,

· potential requirement would be optional as not all Rel-12 BSs need to support synchronized scenario of Dual Connectivity.

Observation 2: In regards to reusing Cell phase synchronization accuracy (TDD) requirement definition (TS36.133):

· time misalignment for synchronized scenario of Dual Connectivity is based on cell phase synchronisation accuracy for TDD
· setting new test requirement is not needed

· potential requirement would be optional as not all Rel-12 BSs need to support synchronized scenario of Dual Connectivity.
Proposal: If RAN4 would decide to introduce new maximum transmit timing misalignment requirements for Dual Connectivity, it should be done in similar manner as in 36.133 (cell phase synchronisation accuracy for TDD).
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