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1 Introduction

A framework for dual connectivity configuration was discussed in the last meeting relating the legacy CA deployment. Even though some initial agreements were made, there are some aspects still to be discussed. One aspect is whether PCell and SCell concept with one PCell and multiple SCells can be configured for the UE as in the legacy CA scenario. Another point to discuss is whether all legacy PCell procedure and legacy features are also allowed with dual connectivity configuration. In this contribution, we discuss the above points and provide our views.
2 Discussion

A framework for dual connectivity was discussed in the last meeting and the following agreements were made:

Agreements
2
The maximum total number of serving cells per UE is 5 as for carrier aggregation.

FFS: The maximum number of TAGs per UE is 4 as for carrier aggregation.

3
Carrier aggregation is supported in the MeNB and in the SeNB, i.e., the MeNB and the SeNB may have multiple service cells for a UE. 

4
MCG (Master Cell Group) is the group of serving cells associated with the MeNB. 

5
SCG (Secondary Cell Group) is the group of the serving cells associated with the SeNB.

6
In Dual Connectivity a UE is connected to one MeNB and one SeNB. 

7
A TAG may only comprise cells of one eNB.

FFS whether there is one PCell in the MeNB and one in the SeNB or whether there is just one PCell per UE 

8
We aim to realize options 1A and/or 3C by RRC Configuration. Deviations in the protocol stack for different configurations should be limited. (we should not introduce a new specification for PDCP-SeNB) 
Not all the cells within SCG are similar to legacy SCells and support similar functionality. At least one Cell of the SCG is required to provide PUCCH configuration such that the UE can communicate the UL control information (CSI, ACK/NACK) to the SeNB. As from agreements from the user plane session, the SeNB has 
1. Contention-free RA procedure is supported towards SeNB.

2. As a working assumption, contention-based RA procedure is supported towards SeNB.

3. Msg2 is sent from the eNB to which the preamble was sent.

4. Separate DRX configurations should be supported for MeNB and SeNB.

5. Separate DRX operations (timers and active time) should be allowed for MeNB and SeNB.

FFS if the eNBs coordination is needed for DRX configuration
Based on the concept agreed so far, at least one Cell of SCG is significantly different from that of legacy SCell and provides additional features and configurations. The special Cell which supports the additional features compared to legacy SCell cannot be considered as a regular SCell.
Even though, some functionality of the special Cell of SCG is similar to the legacy PCell, in our view legacy PCell supports a lot more procedure/functionality than the special Cell of SCG. For example, the PCell is responsible for all mobility related procedures, security, RLF, SPS, eICIC, etc. The concept was developed and standard is structured with one PCell is configured for the UE. We think the same concept should follow even when dual connectivity is configured and changing the concept to introduce multiple PCells will need careful review to evaluate impact on current specification. After all, dual connectivity is design to provide additional radio resources to the UE. 
In order to handle the differences of special Cell of SCG from that of legacy SCell, we propose to introduce a new SCell type. The new SCell concept could also be used for FDD-TDD CA configuration as currently discussed in RAN1. Even though the terminology can be discussed in stage 3, for the sake of the discussion we would like to propose “Special SCell” as to refer to the new SCell type. 
Proposal 1: RAN2 to discuss introducing a new SCell type as “Special SCell” to differentiates the SCell providing additional features such as PUCCH in the SCG.

In the last meeting it was agreed that CA can be configured in both MeNB and SeNB. However, whether CoMP required to be configured for SeNB is still to be discussed.  Possible deployment scenarios are shown in Figure 1. CoMP can be configured between f2 frequency of SeNB and small cell2 in Scenario A and B, difference being the small cell2 is within the MeNB coverage in scenario A while small cell2 is out of MeNB coverage in Scenario B. Scenario C, the CoMP is possible on frequency f3 of SeNB and small cell2 where frequency f3 is legacy SCell of SeNB.

[image: image1.emf]MeNB

SeNB

MeNB

SeNB

MeNB

SeNB

f1

f2

f2

f1

f2

f1

f3

f2

Small 

cell2

f2

Small 

cell2

f3

Small 

cell2

Scenario A

Scenario B

Scenario C

Figure 1: possible CoMP scenarios in SeNB
The complexity of coordination and configuration depends on the scenarios, especially for scenario B where the small cell2 is out of MeNB control, the coordination is more complicated. On the other hand, CoMP is design for achieving high throughput for the UEs at the cell edge. The dual connectivity is also design with the same goal, hence it is questionable whether both features need to be support at once and if so what additional benefit would the more complicated configuration brings to the UE and the system. In our view, unless significant performance gain is achieved with combined support of dual connectivity and CoMP, the CoMP can be disabled when dual connectivity is configured.

Proposal 2: RAN2 to discuss whether CoMP can be disallowed when dual connectivity is configured. 

Another point to discuss in the common framework is whether all legacy procedures/functions can be or should be applied when dual connectivity is configured. Dual connectivity is an architectural change and it introduction has potential to impact many existing and future features.  Features will need to be supported for both single cell and dual connectivity scenarios and this can cause exponential increase in complexity.
Taking handover as an example procedure, allowing dual connectivity as part of a HO procedure itself will involve additional signalling between target MeNB and target SeNB and possibly two Mobility control information IEs to the UE.  Similarly, when intra-cell handover is used to re-configure security keys and HFN wrap around
Proposal 3:  It is proposed that RAN2 should not automatically include all existing and future features for dual connected configurations but associated complexity/gain should be considered first.  
3 Conclusions

This contribution discusses the remaining aspects of common framework for dual connectivity configuration. We have following proposals.

Proposal 1: RAN2 to discuss introducing a new SCell type as “Special SCell” to differentiates the SCell providing additional features such as PUCCH in the SCG.

Proposal 2: RAN2 to discuss whether CoMP can be disallowed when dual connectivity is configured. 

Proposal 3:  It is proposed that RAN2 should not automatically include all existing and future features for dual connected configurations but associated complexity/gain should be considered first.  
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