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1. Introduction
At RAN#62, Dual Connectivity (DC) WI was approved [1] and discussions in each WG started. In order to introduce DC into RAN4 specifications, we need to discuss the impact on TS 36.101.
2. Discussion
In RAN1#76, synchronization assumption between MeNB and SeNB for dual connectivity and the corresponding LS were agreed as follows [2]:

A) 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

B) Dual connectivity should support the scenarios where UE cannot assume any maximum timing difference from MeNB and SeNB
C) SFN-level alignment across MeNB and SeNB is up to RAN2 decision
Case A, on how to define X value is discussed separately in [3]. In this contribution, we discuss the impact on TS 36.101 related to the asynchronous scenario (case B). Among the above RAN1 agreements, case B especially would have a bigger impact on RAN4 specification since transmit timing between DC uplinks can be quite large. Potential RAN4 specification impacts include:
· Configured transmit power

· Capability structure of dual connectivity

In the following, we discuss above aspects.
Configured transmitted power for Dual connectivity
Firstly, we discuss the current specification for Configured transmitted power. The current requirement for 2UL inter-band CA with multiple TAGs is defined in the clause 6.2.5A of TS 36.101 for Rel-12 [4, 5] as follows in order specify the Pcmax applicable limits during the overlapping period.
If the UE is configured with multiple TAGs and transmissions of the UE on subframe i for any serving cell in one TAG overlap some portion of the first symbol of the transmission on subframe i +1 for a different serving cell in another TAG, the UE minimum of PCMAX_L for subframes i and i + 1 applies for any overlapping portion of subframes i and i + 1. PPowerClass shall not be exceeded by the UE during any period of time.
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Figure 1. Configured transmitted power for 2UL inter-band CA
In Figure 1 the time lag between TAGs is less than a half symbol (scenario 4 LTE CA) and in both TAGs we have subframes i and i+1 since the SFN is synchronized. On the other hand, asynchronous case between MeNB and SeNB means that a greater time lag between TAGs can be expected due to asynchronous transmit timing nature of DC scenario. Therefore the overlap portion can be much greater than a half symbol and the specification would have to be more general in order to cover the DC case when we have subframes i, i+1 and j, j+1 respectively in TAG2 as shown in Figure 2.
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Figure 2. Configured transmitted power for Dual connectivity
It should be noted that in RAN1, TPC mechanisms for DC will be discussed [6-8]. There is a proposal to configure maximum transmit power per cell group (CG)/eNB so that the power-limited case can be easily handled even in the DC. Therefore, RAN1 decision may have a impact on the definition of configured transmitted power for DC. Considering the current situation, RAN4 should wait until RAN1’s conclusion of TPC aspects for DC.
In addition, our suggestion is to define a new sub-clause 6.2.5C similar to uplink MIMO and then refer to any reusable sub-clause for single carrier (6.2.5) or carrier aggregation procedure (6.2.5A).
Proposal 1: Define Configured transmitted power for Dual connectivity as a new sub-clause 6.2.5C based on the result of TPC discussion in RAN1.

At this moment, we don’t see any other impact excepting for Configured transmitted power. However we would like to discuss on other spec impact due to introducing DC in order to avoid the missing of DC spec.

Proposal 2: In order to introduce DC, RAN4 should discuss any other spec impact except for Configured transmitted power.
Capability structure for Dual connectivity
Next, we discuss the DC capability structure. It is RAN1/2 responsibility to define the DC capabilities. However RAN1/2 will need RAN4's opinion from UE implementation perspective. Our understanding is that all UEs supporting 2UL inter-band CA may not support DC since UE supporting DC has separate MAC entities, bearer splitting capability etc. So a new UE capability would be required in order to distinguish UE supporting DC from UE supporting 2UL inter-band CA. Then we need to consider if we need capability with respect to each band/band combination similar to CA case. In fact, a UE supporting LTE CA has already a capability per band/band combination. If DC can be seen as a superset of CA and the UE supports it, the UE may be configured for DC over that band combination as well and then the network may decide how to configure the UE. If this is the common understanding of RAN4, that capability structure from UE implementation perspective should be agreed as guidance for RAN1/2 discussion.
Proposal 3: In RAN4, the capability structure for DC should be agreed from UE implementation perspective as guidance for RAN1/2 discussion.


Option 1: Define the capability for DC itself only (Reuse CA capability for each band/band combination).

Option 2: Define the capability for DC itself and with respect to each band/band combination.

Option 3: Define other capability structure.

3. Conclusions 

Based on above observations, we propose the followings.
Proposal 1: Define Configured transmitted power for Dual connectivity as a new sub-clause 6.2.5C based on the result of TPC discussion in RAN1.

Proposal 2: In order to introduce DC, RAN4 should investigate any other spec impact except for Configured transmitted power.
Proposal 3: In RAN4, the capability structure for DC should be agreed from UE implementation perspective as guidance for RAN1/2 discussion.


Option 1: Define the capability for DC itself only (Reuse CA capability for each band/band combination).


Option 2: Define the capability for DC itself and with respect to each band/band combination.


Option 3: Define other capability structure.
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