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1. Introduction
This paper explains the brief summary of higher layer study on Small Cell Enhancements [1] and the scope of WI proposal following this study [2].
2. Discussion
2.1. Summary of SCE-HL SI
For the higher layer study, mobility robustness, signalling load reduction and per-user throughput enhancements were identified as design goals to resolve the challenges for small cell deployments. To address these design goals, several solutions were proposed and concluded in the TR as shown in Table 1. The detailed reason of the conclusions can be found in [1].
Table 1:
Summary of SCE-HL SI conclusions
	Solution direction
	Proposed solution
	conclusion

	Dual Connectivity
	Inter-node radio resource aggregation for inter-frequency scenario (Scenario #2 [1])
	Agreed to work on

	
	Inter-node radio resource aggregation for intra-frequency scenario (Scenario #1 [1])
	De-prioritised

	
	RRC diversity
	De-prioritised

	
	UL/DL split
	De-prioritised

	
	CA+eICIC
	De-prioritised

	Others
	Mobility anchor
	· Not investigated 
· Fall into RAN3 responsibility

	
	Enhanced mobility robustness for single Rx/Tx UEs
	Not investigated


With regards to the architecture to realise Dual Connectivity, RAN2/3 agreed to re-use the current E-UTRAN architecture i.e., no new logical nodes and interfaces are necessary. For the control plane, one C-plane architecture was agreed (alternative C1 in [1]), and for the U-plane architecture, two alternatives (1A and 3C in [1]) were selected to support U-plane two data split options (without and with bearer split respectively). 
2.2. Scope of the work
The SI concluded that a WI to specify inter-node radio resource aggregation for the inter-frequency scenario can be approved following the outcomes in the context of dual connectivity [1]. As the conclusion is quite straightforward, the scope of proposed WID follows the SI conclusion [2]. One potential argument was to down-select the U-plane architecture alternative, i.e., standardise either 1A or 3C taking into account the tight schedule of Rel-12. RAN2 discussed this at #84 meeting, but did not agree. This was because these two U-Plane alternatives target different deployment scenarios - as shown in Table 8.1.1.11-1 below (excerpted from [1]). Since selecting only one alternative would mean ignoring the operators having introduced the corresponding requirements, there seems to be no other choice than standardising both alternatives. For instance, having 1A only would not allow operators with good backhaul to gain from it. Conversely, having 3C only would mean that operators with relatively poor backhaul would not be able to support Dual Connectivity. In that sense, it would not be correct to state that standardizing both 1A and 3C would mean introducing two solutions for the same problem (as a comparison, an equally incorrect statement would be to claim that CoMP is not needed in addition to CA).
Table 8.1.1.11-1:
Comparison of U-plane data split options [1]
	
	Option 1
	Option 3

	Per-user throughput enhancements
	Lower gain is expected
	Higher gain is expected

	Mobility robustness
	Can be achieved

	Signalling load to CN
	Both SeNB and MeNB mobility is visible to CN.
	Comparable to the macro only network.

	Backhaul requirements
	No additional throughput requirement on backhaul of MeNB
	The Xn interface has to offer the latency of 5-30 ms and sufficient capacity.


Furthermore, the essential of the work is common to both alternatives in the physical layer, MAC, RLC, PDCP and network interfaces as can be seen in Annex A [1, 6]. The following differences are observed: 
-
With regards to the MAC and PDCP aspects, Alt.3C will require more work than Alt.1A (with two MAC entities, the amount of additional work seem however limited). 
-
With regards to RRC, PDCP and S1 signalling, Alt.1A will require more work due to the security impacts (SA3 has not identified any blocking issue [7] but SA exception is still to be granted for the work to start). 
-
With regards to the X2-AP aspects, Alt.3C will require flow control in addition, but this can be handled in RAN3 with little RAN2 involvement. 
Consequently, further down-selection would not help to significantly reduce the amount of specification work. The following can be observed:
Observation:
Further down-selection of U-plane architecture alternatives would not help to significantly reduce the amount of specification work. Since the SI conclusion of choosing two alternatives was motivated by the equal support for different deployment scenarios, both alternatives are worthwhile introducing into the standard.
2.3. Additional scope
TSG-RAN at this meeting has received an LS from RAN1 related to Dual Connectivity [3]. The RAN1 LS asks to consider the applicability of enhanced PUCCH mechanism for Dual Connectivity to the non-co-located CA deployment scenario (CA Scenario #4 in [4]). This aspect should be included in the scope of Dual Connectivity WI.

With regards to the relationship with TDD-FDD joint operation discussed in RAN1 [5], RAN2 agreed the related scenario that MCG (Master Cell Group) and SCG (Secondary Cell Group) may operate either in the same or different duplex schemes [1]. By following the SI outcome, Dual Connectivity WI can cover the TDD-FDD scenario.
2.4. Coordination with TSG-SA/CT
As explained in sub-clause 2.2, SA/CT works are expected for Alt.1A. If the WID proposal is approved with the proposed scope, the corresponding work has to be organised in SA/CT WGs. 
3. Summary and proposal
In conclusion, the followings are proposed:
Proposal 1:
The Dual Connectivity WI should be aimed at introducing both U-plane architecture alternatives in Rel-12 following the outcome of SCE-HL SI.
Proposal 2:
If the WI is approved, TSG-RAN is respectfully asked to inform SA/CT of the decision to organise the corresponding work.
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Annex A: 
Expected specification work for U-plane architecture Alt.1A and 3C
Table A-1:
Expected specification work for Alt.1A and 3C
	Protocol layer
	feature
	Alt. 1A
	Alt.3C

	PHY (Not discussed yet)
	UCI transmission
	Common: Separate UCI transmission (HARQ ACK/NACK, CSI, SR) for MeNB and SeNB cells.

	
	UL Channels and signals
	Common: Independent configurations (e.g., PUSCH, PUCCH, DM-RS, SRS, etc.) towards MeNB and SeNB.

	
	RA procedure
	Common: Monitoring CSS in a cell of SeNB. Feasibility of parallel RA preamble transmissions.

	
	Power control
	Common: separate power control loop towards MeNB and SeNB including PHR, power scaling and prioritisation between UL channels.

	MAC
	UE MAC architecture
	Common: MAC entity is configured per Cell Group.

	
	RA procedure
	Common: Contention-free/based RA procedure towards SeNB. Msg2 is sent from the eNB to which RA Preamble was sent. Parallel RA procedure is supported if RA preamble transmission is not overlapped. No requirement on the PRACH resource coordination.

	
	DRX
	Common: Separate DRX configurations/operations for MeNB and SeNB. The DRX parameters to coordinate between eNBs are FFS.

	
	Activation/Deactivation
	Common: Supported for SCG. FFS if a special cell in SCG is always activated.

	
	PHR
	Common: (Not discussed yet) FFS how PHR is sent and PH information to be included.

	
	BSR
	Sent towards the eNB for which the corresponding bearer belongs to.
	(Not discussed yet) If UL DRB split is supported, new mechanism may be needed. Otherwise, same as Alt.1A.

	
	LCP
	(Not discussed yet) The existing mechanism could be reused.
	(Not discussed yet) If UL DRB split is supported, new mechanism would be needed to handle token bucket between different eNBs. Otherwise, same as Alt. 1A.

	
	SR
	(Not discussed yet) The existing mechanism could be reused.
	(Not discussed yet) If UL DRB split is supported, new mechanism may be needed as to which eNB SR is triggered. Otherwise, same as Alt.1A.

	
	SPS
	FFS, but the existing mechanism could be reused.


	RLC
	UE RLC architecture
	Common: (Not discussed yet) RLC entity is configured per Cell Group

	PDCP
	Security
	Separate ciphering at MeNB and SeNB
	The existing mechanism could be reused.

	
	Radio bearer mapping and PDCP PDU split
	Not required
	(Not discussed yet) Required

	
	PDCP PDU reordering for different RLC streams
	Not required
	(Not discussed yet) Required

	RRC
	RRM measurement configuration
	Common: Maintained by MeNB

	
	UE capability handling
	Common: (Not discussed yet) FFS how to share between MeNB and SeNB

	
	SI handling for SCG
	Common: (Not discussed yet) Dedicated signalling or read SIB from an SeNB cell.

	
	Bearer configuration modeling
	Common: Realizing bearer configuration for both architecture as a common configuration but different protocol setting.

	
	RLF/RLM
	Common: No RLM is needed on a cell not carrying PUCCH in SeNB. RLF, if supported, of any SCG cells does not trigger RRC connection re-establishment. RLM on the cell carrying PUCCH in the SeNB is FFS.

	
	Details of inter-node signalling
	Common: Inter-node information exchange about UE configuration by RRC container. Both MeNB and SeNB initiate reconfigurations. The need for MeNB to comprehend or reject the RRC container is FFS. How SeNB release is initiated is FFS.

	
	Other
	Common: (Not discussed yet) E.g., C-RNTI allocation, overall handover procedure, SeNB Change, etc.

	X2-AP
	SeNB management
	Common: SeNB Addition/Modification/Release. FFS on the detailed information to be exchanged.

	
	Flow control
	Not required
	FFS if Required

	S1-AP
	Update of S1-U data path
	(Not discussed yet) Required
	Not required

	SA/CT work
	SA3
	Dual security key handling for separate ciphering at MeNB and SeNB
	Same as the existing security handling.

	
	SA2
	(Not discussed yet) Not sure
	Not required

	
	CT4
	(Not discussed yet) May be required
	Not required


NOTE 1:
Grey part denotes that the existing mechanism could be reused or the function not required.
NOTE 2:
Magenta part denotes an additional feature required/modified for Alt.1A.
NOTE 3:
Aqua part denotes an additional feature required/modified for Alt.3C.
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