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1 Introduction
During RAN4#72 meeting companies discussed the need of introduction of requirement for maximum transmit timing misalignment for synchronized scenario of Dual Connectivity. However, no final agreement has been made and more justification for new requirement has been requested.
In this contribution we are trying to evaluate whether new requirement should be introduced in the light of agreements made previously in RAN4 and captured mainly in [1] and [2].
2 Discussion
During the discussion on new requirements RAN4 has been considering two possible ways of its introduction. First one was Time alignment error requirement in TS36.104 section 6.5.3. However, there were a few issues identified in connection with this solution. 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 can be 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. In the end this solution has been excluded from further consideration due to difficulties disclosed above.

Another possible way of introduction of new requirement is suggested by argumentation which stands behind 3us of maximum transmit timing misalignment between PCell and pSCell. 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 Dual Connectivity.
It can be concluded that currently there is one possible way of introduction of new requirements. Another matter is sufficient justification of this requirement. At RAN4#72 meeting some companies have questioned the need of new requirement. The main argumentation was that explicit requirement of 3us for synchronisation accuracy between BSs is not needed because propagation delay difference between them in most of deployment cases can be  shorter than 30us and since UE is allowed to handle with up to 33us of overall time difference there is enough time for cell phase synchronisation within those 33us [4]. This argumentation is correct if we consider most of deployment scenarios where propagation delay difference is shorter than 30us and restriction of 3us for cell phase synchronisation accuracy is not necessary. 
Other opinion is also present in RAN4, reflected e.g. in [5]. According to this opinion additional requirement of 3us is needed to ensure enough accuracy of cell phase synchronisation between BSs in case of deployment scenarios which use up to 30us for propagation time difference. Even if such deployment scenarios are just small part of all cases, i.e. most of real deployments scenarios do not meet limit of 30us, they should not be ignored.
To conclude – two different opinions in RAN4 result from possibility of different deployment scenarios of Dual Connectivity and both of them highlight important issues. First opinion indicates that new requirement on cell phase synchronisation accuracy between BSs is not needed because it can be handled by UE within 33us without any additional restrictions as real propagation delay difference can be lower than 30us. In other words – it is not needed to limit cell phase synchronisation accuracy to 3us as in most of real deployments it would be possible to work with longer synchronisation accuracy time. Second opinion points out that new requirement is necessary to ensure correct work of the feature in case of deployments where 30us is needed for propagation time difference and only 3us is available as cell phase synchronisation accuracy, therefore those 3us should be ensured by requirement.

Since both of above opinions present valid points it is hard to make a final decision without further discussion. RAN4 should conclude which solution is more appropriate and then decide on new requirement. As a compromise solution it may be also considered to capture in the Technical Report an information that when particular deployment is expected to utilize up to 30us for propagation time difference, cell phase synchronisation accuracy shall not worse than 3us. This way correct behaviour would be ensured for deployments which require long propagation time difference and at the same time there would be no additional restrictions for cell phase accuracy in case of deployments where propagation time difference is short. 
Observation 1: Two different opinions in RAN4 result from possibility of different deployment scenarios of Dual Connectivity. 
Observation 2: RAN4 has to conclude which opinion is more appropriate before final decision on new requirement is taken.
Observation 3: As a compromise solution it can be considered to capture in the Technical Report an information that when particular deployment is expected to utilize up to 30us for propagation time difference, cell phase synchronisation accuracy shall not be worse than 3us.
3 Conclusion 

In this contribution we discuss on the need of introduction of new synchronisation requirement for Dual Connectivity. Based on our observation of RAN4 discussions, following conclusions have been made:
Observation 1: Two different opinions in RAN4 result from possibility of different deployment scenarios of Dual Connectivity. 

Observation 2: RAN4 has to conclude which opinion is more appropriate before final decision on new requirement is taken.
Observation 3: As a compromise solution it can be considered to capture in the Technical Report an information that when particular deployment is expected to utilize up to 30us for propagation time difference, cell phase synchronisation accuracy shall not be worse than 3us.
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