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1. Introduction

In the last meeting, RAN1 agreed the following working assumption and an LS was sent from RAN1 asking RAN4 to decide the potential requirement of synchronization accuracy between MeNB and SeNB for Dual Connectivity (DC) [1].
· Dual connectivity should support the scenarios where UE can assume the maximum received timing difference from MeNB and SeNB is 30.26 + X micro sec

· Note: The value X is up to RAN4 decision on the potential requirements of synchronization accuracy between MeNB and SeNB

· Dual connectivity should support the scenarios where UE cannot assume any maximum timing difference from MeNB and SeNB

· SFN-level alignment across MeNB and SeNB is up to RAN2 decision
The first bullet implies the synchronized scenario for DC, and the second one implies the asynchronized scenario for DC. In this contribution, we discuss the maximum received timing difference from MeNB and SeNB for synchronized DC network and propose the appropriate synchronization accuracy between MeNB and SeNB for such case. 
2. Discussion
2.1. Maximum received timing difference
Firstly, we discuss the following factors which cause the received timing difference from MeNB and SeNB. 
· Propagation delay difference between MeNB and SeNB
· Time alignment error (TAE) between MeNB and SeNB
The propagation delay difference between MeNB and SeNB depends on the propagation distance difference between them. In other word, it mainly depends on the distance between MeNB and SeNB. From the viewpoint of operator, in order to keep the flexibility of deployment scenario, it is important that the available area size for DC is exactly the same as that for CA. Therefore, the maximum propagation delay difference for DC should be the same as that for CA. In CA case, the maximum propagation delay difference between Pcell and Scell, which UE should cope with, is specified as 30 us. In order to keep the same available area size regardless of DC and CA, 30 us should be considered as the maximum propagation delay difference for DC.
Observation 1: From the operator’s point of view, it is important that the available area size for DC is exactly the same as that for CA
Observation 2: Based on observation 1, the maximum propagation delay difference for DC should be the same as that for CA
Proposal 1: 30 us should be considered as the maximum received timing difference caused by propagation delay difference for DC
Regarding the TAE between MeNB and SeNB, this TAE depends on the synchronization accuracy between them. In CA case, the maximum TAE between Pcell and Scell is 260 ns, which is specified in Section 6.5.3 of TS36.104. This value is derived based on the synchronization accuracy which is assumed that both transmission points are connected with the same eNB, e.g., macro eNB and RRH. On the other hand, in DC case, each transmission point is assumed to be connected with different eNBs which are connected with non-ideal backhaul. Therefore, the synchronization accuracy between both transmission points for DC would be lower than that for CA.

Observation 3: The synchronization accuracy between both transmission points for DC would be lower than that for CA

Regardless of intra and inter eNB, the current synchronization accuracy requirement for intra frequency TDD NW is 3 us or less as specified in Section 7.4 of TS36.133. And regardless of TDD and FDD, the current RRM test requirements are specified based on 3 us received timing offset. Based on the above current requirements, the possible maximum synchronization accuracy would be 3 us.
Observation 4: The possible maximum synchronization accuracy for current NW would be 3 us based on the current requirements
From the viewpoint of operator, it is strongly desirable that the DC can be introduced into the existing NW without replacing the existing eNBs. The synchronization requirement for DC, therefore, should be the same as the current requirement. Therefore, 3 us should be considered as the maximum synchronization accuracy for DC.

Observation 5: 3 us should be considered as the maximum synchronization accuracy for DC from the viewpoint of operation
Based on the above observations, since the transmission timing difference caused by TAE equal to the received timing difference for UE, UE should assume 3 us as the maximum received timing difference caused by the TAE.

Proposal 2: 3 us should be considered as the maximum received timing difference caused by TAE for DC
Based on the above observations and proposals, we propose (30 + 3) us as the maximum received timing difference between MeNB and SeNB, which UE should cope with.
Proposal 3: (30 + 3) us should be considered as the maximum received timing difference between MeNB and SeNB, which UE should cope with
2.2. Reply to an LS from RAN1
Finally, we discuss how to reply to an LS from RAN1. In the LS [1], RAN1 asked RAN4 the exact value of X in “30.26 + X”. Note that the value of “30.26” was referred from the maximum received timing difference for CA scenario #4 includes both the propagation delay difference and TAE between Pcell and Scell. Therefore, this value can be separated into 30 us as the propagation delay difference and 0.26 us as TAE. As the result, “0.26 + X” indicates the received timing difference between MeNB and SeNB, which is caused by TAE for DC.
Based on the above discussion, to define the maximum received timing difference between MeNB and SeNB as (30 + 3) us, which UE should cope with, the appropriate value of X is 2.74 us (= 3 - 0.26). However, since what RAN1 asks to RAN4 is the requirement of synchronization accuracy, X = 2.74 would cause some confusion in RAN1 works. Therefore, we propose that the expression of “30.26 + X” should be modified as “30 + X”, and reply to RAN1 that the exact value of X is 3.
Proposal 4: Expression of “30.26 + X” should be modified as “30 + X”
Proposal 5: Exact value of X is 3 us
We prepare the draft LS in [2]. When RAN4 will reach a consensus on our proposal 4 and 5, we will reply to RAN1 based on the draft LS.

3. Conclusion
In this contribution, we discuss the maximum received timing difference from MeNB and SeNB for synchronized DC network and propose the appropriate synchronization accuracy between MeNB and SeNB for such case. Our proposals and observations are summarized as below;
Observation 1: From the operator’s point of view, it is important that the available area size for DC is exactly the same as that for CA

Observation 2: Based on observation 1, the maximum propagation delay difference for DC should be the same as that for CA

Proposal 1: 30 us should be considered as the maximum received timing difference caused by propagation delay difference for DC

Observation 3: The synchronization accuracy between both transmission points for DC would be lower than that for CA

Observation 4: The possible maximum synchronization accuracy for current NW would be 3 us based on the current requirements

Observation 5: 3 us should be considered as the maximum synchronization accuracy for DC from the viewpoint of operation

Proposal 2: 3 us should be considered as the maximum received timing difference caused by TAE for DC

Proposal 3: (30 + 3) us should be considered as the maximum received timing difference between MeNB and SeNB, which UE should cope with

Proposal 4: Expression of “30.26 + X” should be modified as “30 + X”

Proposal 5: Exact value of X is 3 us
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