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1 Introduction
A LS [1] on RAN1 working assumption on dual connectivity (DC) is sent from RAN1. In the last RAN4 meeting, the topic is discussed extensively, and the following WF is agreed [2].
	· Agreement in RAN4 #70bis 
· Received timing difference for DC is derived from the followings
· (A) Relative propagation delay difference between MeNB and SeNB　 
· (B) Tx timing difference between antenna connector between MeNB and SeNB 
· Candidate of maximum Received timing difference
· Option 1: Sum of (A) and (B), (A) is the same for CA -> 30 + (B) us
· Option 2: 30.26 us
· Other options are not excluded 
· In order to reach a consensus for the maximum received timing difference, companies are encouraged to analyze the positive and negative impact to UE and NW for comparing option 1, option2 and other possible options until RAN4 #71
· RAN4 will study the performance of synchronization between MeNB and SeNB to determine the maximum timing difference for dual connectivity.


This contribution gives a further discussion on the maximum received timing difference from MeNB and SeNB.
2 Discussion
2.1 RF architecture in DC

In last meeting, it is agreed that non-contiguous uplink intra-band CA feature in Rel-12 specifications is only applicable for co-located scenarios (i.e. excluding scenario 4 in TS 36.300 Annex –J) [1]. In rationale is that in the non-located scenario the power difference between two CCs is very large, emission from the stronger carrier will greatly impact the weaker carrier, thus the separate PA is need. However for non-contiguous uplink intra-band CA the UL CCs are assumed to share a common PA, thus the non-contiguous uplink intra-band CA is limited to co-located scenarios. Uplink intra-band contiguous CA has the same situation as non-contiguous CA and it is only applicable for co-located scenarios as well. Inter-band CA is assumed to have separate PA for each band.

As we know in DC scenario the MCG and SCG are from non co-located base stations. In order to support non co-located MeNB and SeNB, separate PA shall be required for the MCG and SCG in UE TX design. In our understanding RF architecture in DC would refer to the RF architecture in CA in Rel-12. The UL CCs for intra-band non-contiguous and contiguous CA are assumed to share a common PA, therefore the scenarios that intra-band MCG and SCG from non co-located base stations are not supported. In Rel-12, only inter-band MCG/SCG from non co-located base stations shall be considered for dual connectivity. 
2.2 Received timing difference for DC
In TS36.300, Annex J.1
CA Deployment Scenarios specifies the reception timing difference among the component carriers in inter-band non-contiguous CA. A UE should cope with a delay spread of up to 30.26us among the component carriers monitored at the receiver.
As we know the rationale of deducing 30.26us in CA is as below [3] [4],

 - Factors involved for calculation:
· Factor (1): relative propagation delay difference among the component carriers to be aggregated in inter-band non-contiguous CA ( up to 30 us
· Factor (2): eNB time alignment error (TAE) (260ns 
 - UL time difference between TAGs:   (1)+(2)= 30.26us
Dual connectivity scenario is like as inter-band CA to a certain extent, and the UE reception timing difference shall also include two factors.

· Propagation delay
The distance between MeNB and SeNB is typically 500m or 1700m which is far less than 10km. Thus from UE side, the propagation delay difference from MeNB and SeNB shall be far less than 30us (distance/ light speed). In other words, the 30us has enough margin for defining propagation delay in DC scenario.
· Timing difference between MeNB and SeNB.

In RAN# 70bis, there are 2 options for defining of received timing difference for DC:
· Option 1: Sum of (A) and (B), (A) is the same for CA -> 30 + (B) us 
As we know in E-UTRAN FDD network the timing offset less than 3us is regarded as synchronised, so B could be assumed to 3. 
· Option 2: 30.26 us.
As discussed in clause 2.1, only inter-band MCG/SCG from non co-located base stations shall be considered for dual connectivity in Rel-12. Thus separate RF chain shall be applied in UE which is supported DC. From UE side, limiting the receiving timing difference to 33us or 30.26us has negligible difference for the UE demodulation. However for buffer size, 33us is obvious large than the current implementation (i.e., 30.26us) in CA.
The TAE is up to 260ns which is specified for inter-band CA. In DC scenario, MeNB and SeNB has non-ideal backhaul, it may has difficulty to apply 260ns timing alignment between MeNB and SeNB from network perspective. However we still suggest that the UE receiving timing window in DC adopt option2, but it does not mean that limiting the timing alignment between MeNB and SeNB within 260ns in dual connectivity. The reasons are listed as below.
(1) In our understanding no TAE definitions in DC scenario. Thus no requirement which is limited to 260ns is needed for defining timing alignment between MeNB and SeNB. In other words, timing alignment between MeNB and SeNB could be more than 260ns. However the UE received timing difference from MeNB and SeNB still could be specified to 30.26us because it has considered enough margin. As previous analysis the propagation delay 30us is big enough to compensate the time alignment error even considering 3us timing alignment between MeNB and SeNB.
(2) UE implementation complexity: The receiving timing window in CA is specified to 30.26us. If option1 is adopted, a new requirement would be introduced when supporting DC. For buffer size, 33us is obvious large than the current implementation (i.e., 30.26us). The change will increase the UE implementation complexity.
(3) Change for specification: DC is a new feature introduced in Rel-12. It is expected that it could bring as little as possible changes for specification. So the existing reception timing difference specified in CA is expected be applied for DC scenario.

Consequently we suggest that dual connectivity should support the scenarios where UE can assume the maximum received timing difference from MeNB and SeNB is 30.26us. No extra margin is needed, i.e., X=0.
3 Conclusions
In this contribution, we provide the analysis on the dual connection. The following proposal is provided:
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, X is 0.
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