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1. Introduction
In the RAN4#72, Cell phase accuracy requirement for dual connectivity was discussed as follows [1]. 

“
· cell phase synchronisation accuracy requirement for DC
· Timing misalignment requirement between Pcell and pSCell shall be specified as an optional requirement in TS36.133 core part without conformance test

Ericsson: we don’t think it is needed to introduce this requirement. It seems like an UE requirement instead of NW requirement.

DoCoMo: from operator view point, we need this requirement to make sure the syhcn performance between eNBs.

ALU: it has no much impact in most cases if eNB is not synched to 3us because propagation delay difference is 30us.

· If the first bullet is agreed, could CR from DOCOMO be used as a baseline?

Agreements:

· FFS. DoCoMo will bring in more motivation analysis in next meeting.
”
Thus, this contribution provides further analysis for this topic and proposes to define cell phase accuracy requirement for DC.
2. Discussion
2.1 Previous discussion

[2] explains the necessity of the requirement as follows.

“
The larger TAE value becomes, the smaller the area of the deployment for synchronized scenario does. Thus, from the operator’s point of view, it is very important to specify the TAE requirement for synchronized scenario to ensure the area where synchronized network works well.
”
Thus, the following equation shows the relationship between the cell phase synchronization accuracy and the relative propagation time difference between PCell and pSCell .
Xus+Yus< 33us(the maximum received subframe boundary timing difference at the UE)[3]
X: The cell phase synchronization accuracy
Y: the relative propagation time difference between PCell and pSCell
And, there were some views as follows [1].

· Y could not reach to 30 us as 30us is a very large propagation delay considering real deployment. 
· Thus, such a stringent cell phase synchronization requirement (3us) is not necessary.

The next section shows the case why Y can reach to 30us. 
2.2 Why can Y reach to 30us?

This section shows the case why Y can reach to 30 us. (This section is revised version from [4].)
Regarding the structure of BS, several patterns can be considered and examples of BS structure are listed below. From the viewpoint of flexible operation, these various structures should be supported for DC. 
(i) Cell is centred around the baseband unit (BBU) and the radio function unit (RFU)
(ii) Cell is centred around the RRH with a certain distance from BBU

(iii) Cell is centred around the point with a certain distance from BBU and RFU using the distributed antenna system (DAS)
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Figure 1: Examples of BS structures
The Tx timing is adjusted at the BS transmitter antenna coenctor [36.104]. In case of (i) and (ii), since the transmission antenna is directly connected at the transmitter antenna port, the Tx timing is adjusted at the transmission antenna. On the other hand, in case of (iii), the cable which conveys RF signal generated by the RFU is connected at the transmitter antenna port and the transmission antenna is not directly connected at the transmitter antenna port. Therefore, the Tx timing is not adjusted at the transmission antenna.
Based on the above discussion, regarding the relative propagation delay difference, we need to take into account the whole time from the BS transmitter antenna port to the UE. In case of (i) and (ii), this time corresponds to the propagation time only in the air since the transmission antenna is directly connected to the transmitter antenna port. On the other hand, in case of (iii), this time corresponds to the sum of propagation time both in the cable and air, and processing time in the booster/repeater. These observations are summarized in Fig. 2.
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Figure 2: propagation delay time
Based on the above discussion, the relative propagation delay difference would include not only the propagation time both in the air and in the cable as well as the processing time in the repeater and booster. Therefore, even if the distance between transmission antennas at each cell is typically short, i.e., less than 9 km (which corresponds to 30 us in the light speed), the relative propagation delay difference of 30 us would be marginal.
Observation: Even if distance between transmission antennas at each cell is typically short, i.e., less than 9 km (which corresponds to 30 us in the light speed), relative propagation delay difference of 30 us would be marginal.
Thus, this paper shows the necessity that X shall be less than 3us.As a conclusion, this paper proposes as follows.

(Note that it was already agreed to define DC capability for “Sync” and “Sync+Async” separately in Rel-12 [5].)

· Proposal:
The following cell phase synchronization accuracy requirement shall be defined for synchronized scenario.
· For synchronized scenario on dual connectivity serving one UE, with or without MIMO or TX diversity, cell phase synchronization accuracy shall not exceed 3us.
A CR corresponding to this proposal is provided as [6]
3. Conclusion

 This contribution provides further analysis for this topic and proposes to define cell phase accuracy requirement for DC. Our observation and proposal are summarized as below;
Observation: Even if distance between transmission antennas at each cell is typically short, i.e., less than 9 km (which corresponds to 30 us in the light speed), relative propagation delay difference of 30 us would be marginal.
· Proposal:
The following cell phase synchronization accuracy requirement shall be defined for synchronized scenario.
· For synchronized scenario on dual connectivity serving one UE, with or without MIMO or TX diversity, cell phase synchronization accuracy shall not exceed 3us.
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