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1. Introduction
In [1], RAN1 related open issues are listed. In this contribution, we describe our views on the remaining issues on dual connectivity. The following issues are addressed.
· UE capability sharing/splitting
· Soft-buffer handling

· Combination of duplex modes within a CG

· Support of common search space in SCG serving cell(s)

· Simultaneous Tx/Rx capability (whether or not to support half-duplex in dual connectivity)
2. Discussion on remaining open issues of dual connectivity 
2.1. UE capability sharing/splitting and soft-buffer handling
In [2], as per UE capability, layer 1 processing capability is specified, such as maximum number of DL-/UL-SCH transport block bits received within a TTI, maximum number of bits of a DL-/UL-SCH transport block received within a TTI, and total number of soft channel bits in DL. Since in the dual connectivity, UE is scheduled by the MeNB and SeNB independently, handling of these parameter values needs to be considered so that dual connectivity properly offers a throughput performance gain. 
In RAN2#85bis [3], following agreements have been made.

	Agreements
1
For “Maximum number of DL-SCH transport block bits received within a TTI” and “Maximum number of UL-SCH transport block bits transmitted within a TTI ” the MeNB splits these UE capability restrictions between itself and the SeNB. 
2
For all other capabilities (e.g. “Total number of DL-SCH soft channel bits”, “maxNumberROHC-ContextSessions”, “supportedMIMO-CapabilityUL-r10”, “supportedMIMO-CapabilityDL-r10”, “supportedBandCombination”) the MeNB provides the MCG configuration and the complete UE capabilities to the SeNB. MeNB and SeNB comprehend the configuration of each other, and use the left-over capability according to each other’s configuration and the UE maximum capabilities.


The above agreement 1 can be interpreted multiple ways as following.
I. The MeNB splits these UE capability restrictions between itself and the SeNB so that the sum of these values for MeNB and SeNB does not exceed the “Maximum number of DL-SCH/UL-SCH transport block bits transmitted within a TTI” (Fig.1 (a)).

II. The MeNB splits these UE capability restrictions between itself and the SeNB, while the sum of these values for MeNB and SeNB is allowed to exceed the “Maximum number of DL-SCH/UL-SCH transport block bits transmitted within a TTI” (Fig.1 (b)).
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Fig.1  Potential UE capability sharing between MeNB and SeNB.
We consider that the interpretation II would not be preferred for dual connectivity. It would be difficult to schedule the DL/UL-SCH always appropriately so that the number of transport block bits within a TTI does not exceed the Layer 1 processing capability without any additional and tight coordination between the MeNB and SeNB. If the number of DL/UL-SCH TB bits within a TTI exceeds the UE capability, the UE misses to receive/transmit it. Therefore, if no strong motivation is found, the interpretation I should be the RAN1’s understanding for Rel.12 dual connectivity. Further enhancement can be considered later if necessity is found.
Proposal 1:

· Agree the interpretation I as the RAN1’s understanding for Rel.12 dual connectivity, i.e.,
· The MeNB splits these UE capability restrictions between itself and the SeNB so that the sum of these values for MeNB and SeNB does not exceed the “Maximum number of DL-SCH/UL-SCH transport block bits transmitted within a TTI”
2.2. Soft-buffer handling
In CA, UE decodes using an instantaneous buffer, and stores the received soft channel bits upon decoding failure of a code block of a TB. The soft-buffer size storing the received soft channel bits is divided by the number of configured serving cells.

For dual connectivity, it is clear that the soft-buffer handling of CA can directly be applied without any modification. Considering the Rel.12 time-frame, if no strong motivation is found to specify different UE behavior for soft-buffer handling of dual connectivity other than that of CA, it is better simply to apply the current soft-buffer handling of CA to dual connectivity. 
Proposal 2:
· Apply UE behavior of existing CA soft-buffer handling to dual connectivity.

2.3. Combination of duplex-modes within a CG
Current description of deployment scenarios for dual connectivity in RAN2 is as follows.

	MCG and SCG may operate either in the same or in different duplex schemes. It is FFS whether cells within the MCG or the SCG can operate with different duplex schemes.


At least from RAN1 point of view, there is no concern to support TDD-FDD CA within a CG in dual connectivity if TDD-FDD CA is finalized in Rel.12. Considering the operational flexibility, different duplex-modes within a CG should be supported.
Proposal 3:
· Make a common consensus that supporting TDD-FDD CA within a CG in dual connectivity has no impact in RAN1.

2.4. Support of common search space in SCG serving cell(s) 
It was agreed to support random access response reception on the SCG serving cell(s). Thus, it is clear that common search space is needed on the SCG serving cell(s) at least for random access purpose. The question here is what functionalities of CSS needs to be supported for SCG serving cell(s) other than random access response (RA-RNTI). Although the complete answer to this question will be made based on further RAN2 decision, RAN1 can solely start the discussion of this aspect. 
From UE point of view, temporary C-RNTI would not be necessary since UE already has a C-RNTI for SCG. Therefore, support of RA-RNTI is sufficient for random access purpose. In order to utilize the control channel efficiently, and to enable scheduling during reconfiguration, C-RNTI should be supported. Otherwise, eNB scheduler principle may be required to be different between when it is MeNB and when it is SeNB. It could also be beneficial to support TPC-PUCCH-RNTI and TPC-PUSCH-RNTI in some cases such as power control for periodically configured/transmitted signals/channels without a DL assignment/UL grant, e.g., CSI, SR, and SRS. In Rel.12, eIMTA is introduced. As the eIMTA reconfiguration signalling is supported on common search space, eIMTA-RNTI is necessary if SeNB operates dynamic TDD. Therefore, we propose that RAN1 confirms to support at least those functions for dual connectivity. Support of other functions should be considered based on further RAN2’s guidance.
Proposal 4:

· RAN1 should agree at least following RNTIs are supported for common search space in SCG serving cell(s).
· RA-RNTI
· C-RNTI
· TPC-PUCCH-RNTI and TPC-PUSCH-RNTI
· eIMTA-RNTI
· FFS after RAN2 decision on other common search space functions
2.5. Simultaneous Rx/Tx capability
For TDD inter-band CA, simultaneous Tx/Rx capability was specified to allow the UE implementation which does not support simultaneous transmission and reception in CA. Such UE is restricted DL reception / UL transmission timing by UL/DL configuration of PCell. However, in dual connectivity, handling of this type of UE would be quite complicated from network/eNB point of view. Therefore, even for TDD-TDD dual connectivity, all UEs should be assumed to be capable of simultaneous Rx/Tx.
Proposal 5:

· In dual connectivity, UEs should be assumed to be capable of simultaneous Rx/Tx between MCG and SCG.
3. Conclusion

In this contribution, we discuss open issues on dual connectivity other than transmit power control and propose the following.
Proposal 1:

· Agree the interpretation I as the RAN1’s understanding for Rel.12 dual connectivity, i.e.,
· The MeNB splits these UE capability restrictions between itself and the SeNB so that the sum of these values for MeNB and SeNB does not exceed the “Maximum number of DL-SCH/UL-SCH transport block bits transmitted within a TTI”
Proposal 2:

· Apply UE behavior of existing CA soft-buffer handling to dual connectivity.

Proposal 3:

· Make a common consensus that supporting TDD-FDD CA within a CG in dual connectivity has no impact in RAN1.

Proposal 4:

· RAN1 should agree at least following RNTIs are supported for common search space in SCG serving cell(s).
· RA-RNTI
· C-RNTI
· TPC-PUCCH-RNTI and TPC-PUSCH-RNTI
· eIMTA-RNTI
· FFS after RAN2 decision on other common search space functions
Proposal 5:

· In dual connectivity, UEs should be assumed to be capable of simultaneous Rx/Tx between MCG and SCG.
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