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1. Introduction

In RAN4#71AH, Way forward [1] was agreed to investigate the followings in 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
”
Based on the above agreement, this contribution discusses those points from BS requirement point of view. In addition, in the conclusion, defining Cell phase accuracy requirement for dual connectivity is proposed.
2. Discussion
In the discussion of the definition of synchronized scenario, the following agreement is circulated in [1].

“
· 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.
· The maximum relative propagation time difference of 30 µs between PCell and pSCell for inter-band non-collocated scenario, and

· The maximum transmit timing misalignment of 3µs between Pcell and pSCell.

· This is not a network-wide synchronization assumption.

”
The background of 33us is provided in [2] as follows.

“
· The maximum relative propagation time difference of 30 µs between PCell and pSCell for inter-band non-collocated scenario, and

· The maximum transmit timing misalignment of 3µs between Pcell and pSCell.

· This is not a network-wide synchronization assumption.
”
As described above, TAE (Time alignment error) value on BS for synchronized scenario is assumed as 3us. However, there is no requirement to guarantee this value (See section 6.5.3 in [3]). In addition, “the maximum received subframe boundary timing difference at the UE” is limited to synchronized scenario. Thus, 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.
On the other hand, in order to find out an appropriate TAE requirement for dual connectivity, the time difference coming from backhaul shall also be considered. However, it can differ according to real BS deployment in respective operator network. In addition, it would be quite challenging to test the requirements considering the time difference from backhaul. When considering this situation, it is similar to TDD. On TDD, this requirement is captured in [4] as “Cell phase synchronization accuracy (TDD).” Thus, it would be natural for RAN4 to adopt the same approach.
By the way, there is no meaning to define this requirement if a UE capability is defined not for synchronized scenario but only for unsynchronized scenario. (The requirement for unsynchronized scenario supersedes that for synchronized scenario and has no problem with the unlimited TAE value.)
Thus, we propose as follows.
· Proposal:
If UE capability is introduced for both synchronized scenario and for unsynchronized scenario separately on dual connectivity, 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.
The draft CR for [4] is as follows.

--------------------------------------------Draft CR-------------------------------------
7.4
Cell phase synchronization accuracy (TDD)
7.4.1
Definition
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.

7.4.2
Minimum requirements
For Wide Area BS, the cell phase synchronization accuracy measured at BS antenna connectors shall be better than the requirement specified in table 7.4.2-1. If a cell’s coverage area overlaps with another cell with different cell radius then the cell phase synchronization accuracy corresponding to the larger of the two cell sizes applies to the overlapping cells with different radii.
Table 7.4.2-1  Cell phase synchronization requirement for wide area BS (TDD)
	1) Cell Type
	1) Cell Radius
	1) Requirement 

	2) Small cell
	2) ( 3 km
	2) ( 3 (s

	3) Large cell
	3) > 3 km
	3) ( 10 (s


For Home BS, the cell phase synchronization accuracy measured at BS antenna connectors shall be better than the requirement specified in table 7.4.2-2.
Table 7.4.2-2  Cell phase synchronization requirement for Home BS (TDD)
	Source Cell Type
	Propagation Distance
	Requirement 

	Small cell
	( 500 m
	( 3 (s

	Large cell
	> 500 m
	(1.33 + Tpropagation (s


Note 1: 
Tpropagation is the propagation delay between the Home BS and the cell selected as the network listening synchronization source. In terms of the network listening synchronization source selection, the best accurate synchronization source to GNSS should be selected.
Note 2: 
If the Home BS obtains synchronization without using network listening, the small cell requirement applies.
7.4A
Cell phase synchronization accuracy (Synchronized scenario on dual connectivity)
7.4A.1
Definition
Cell phase synchronization accuracy is defined as the maximum absolute deviation in subframe start timing between any pair of cells that have overlapping coverage areas.

7.4A.2
Minimum requirements
The maximum absolute deviation in subframe start timing measured at the BS antenna connectors between any pair of cells that serve the same UE shall not exceed 3us.
--------------------------------------------Draft CR-------------------------------------
3. Conclusion

This contribution discusses requirements for dual connectivity on BS. And, in the conclusion, defining cell phase synchronization accuracy requirement for dual connectivity is proposed as follows.

· Proposal:
If UE capability is agreed to define for synchronized scenario and for unsynchronized scenario separately on dual connectivity, the following TAE requirement shall be defined.
· 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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