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This document considers the SA2 impacts related to the study on Small Cell Enhancements implied by the solutions identified by RAN.
1. 
Introduction

As captured in the work item objective (RP-132069) RAN aims at specifying Dual Connectivity operation, including:

-
Introduce functions and procedures to realise C-plane and U-plane protocol and architectures supporting alternatives 1A and 3C.

-
Signalling and protocol support for dual connectivity will first focus on reconfigurations involving either 1A or 3C, and reconfigurations involving both 1A and 3C will only be later considered if requiring minimal additions.

-
Introduce functions and procedures on the S1and X2 interfaces.
U-plane architecture alternatives 1A and 3C correspond to the bearer split as described in [1] (reproduced in Figure-1 below). 
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Figure-1: Bearer Split Options [1]
This contribution analyses the potential impacts on the S1-U and S1-MME interfaces to enable Dual Connectivity

In what follows the following is assumed:

-
RRC is only at the MeNB so the UE uses the TAI of the MeNB for all NAS functionality 
-
X2 interface between the MeNB and SeNB is supported

-
The DL and UL GTP tunnel will terminate in the same eNB, either the SeNB or MeNB
-
The SGW needs to handle using one IP address range for the MeNB and a different IP address range for the SeNB

-
The MeNB should be able to initiate dual connectivity using some equivalent criteria that is used to determine where X2 HO is allowed today, e.g., for network sharing.

Additionally, it is assumed that dual connectivity (for both 1A and 3C) conforms to the same admission control requirements as HO, e.g., dual connectivity at a SeNB is not allowed if the SeNB is a CSG at which the UE is not authorized for HO.  

2. 
Impacts to the S1 interface for alternative 3C

As defined in the Study Item (TR 36.842), for alternative 3C the addition, modification and release of the SeNB and all the traffic routed to the SeNB is all done only via X2 procedures. 
As such, the procedures required to enable alternative 3C dual connectivity are transparent to the CN and therefore do not impact the S1 interface.
Observation 1: Alternative 3C is transparent to the CN and therefore can be made to work without CN changes.
FFS:
Cell based charging in alternative 3C may be further studied in Rel-13.
3. 
Impacts to the S1 interface for alternative 1A 

As defined in the Study Item (TR 36.842), for alternative 1A the addition, modification and release of the SeNB will require some or all of the S1-U tunnels to be moved to and from an SeNB.
As such, the procedures required to enable alternative 1A dual connectivity will require the modification of the S1-U tunnel endpoints and the corresponding S1-MME procedures to support this.

Currently the modification of the S1-U tunnel comprises two procedures:

-
Procedures for eNB to update the new tunnel endpoint with the MME
-
Procedures for MME to update the new tunnel endpoint at the SGW
3.1
Procedures for eNB to inform the MME of the new tunnel endpoint
An example of moving the S1-U tunnel endpoints can be found in TS 23.401 section 5.5.1.1, where the path switch request is sent by the Target eNB to move the bearers from the source to the target eNB after an X2 handover.

As captured in TS 36.413, section 9.1.5.8, the path switch request allows the IP address to be different for each bearer:

	E-RAB To Be Switched in Downlink List
	
	1
	
	
	YES
	reject

	>E-RABs Switched in Downlink Item IEs
	
	1 .. <maxnoofE-RABs>
	
	
	EACH
	reject

	>>E-RAB ID 
	M
	
	9.2.1.2
	
	-
	

	>>Transport Layer address
	M
	
	9.2.2.1
	
	-
	

	>>GTP-TEID
	M
	
	9.2.2.2
	To deliver DL PDUs.
	-
	


Observation 2: An analogous procedure to path switch request can be used by the eNB to inform the MME of the new tunnel endpoint to enable dual connectivity.

FFS:
It is FFS if the path switch request procedure itself can be reused or a new procedure is needed.

NOTE:
Dual connecitivity assumes a X2-type procedure to establish the connection at the SeNB. An S1-type procedure is not considered in this Release.  
3.2
Procedures for MME to update the new tunnel endpoint at the SGW

The MME currently moves the S1-U tunnel endpoint at the SGW using the Modify Bearer Request procedure as defined in TS 29.274. The Modify Bearer Request message is per bearer and so the MME can move individual bearers to and from the SeNB as needed. 

As such, no changes are needed to the SGW or S11 interface to support dual connectivity. 
Observation 3: No changes are needed for the SGW or S11 interface for dual connectivity to work.

FFS:
It is FFS if modifications are needed to to avoid the cell ID of the (unchanged) MeNB being reported through the SGW to the PGW at every addition/removal of a bearer on the SeNB..

3.3
Additional considerations for alternative 1A

An additional consideration is whether the dual connectivity can trigger SGW relocation analogous to SGW relocation for X2. Since some bearers may remain on the MeNB, this will either require two SGWs for the UE which is not supported or moving all the bearers to the new SGW. This does not seem like an important scenario to support and an operator that would like dual connectivity should ensure both the MeNB and SeNB can be served by the same SGW.

Proposal 1: If alternative 1A procedures trigger SGW relocation, the MME shall reject the request from the MeNB.
NOTE:
TS 23.401 section 5.5.1.1.3 X2-based handover with Serving GW relocation states: “If there is no IP connectivity between target eNodeB and source Serving GW, it is assumed that the S1-based handover procedure in clause 5.5.1.2 shall be used instead.” Therefore IP connectivity is assumed between the source and target eNB and the source SGW.

The decision for SGW relocation is at the MME and not the eNB so there will be scenarios (at least the spec allows) where the X2 HO is allowed based on connecitivity but the MME decides to do the SGW relocation anyway. For scenarios where the SGW has no IP connectivity to the target eNB, the target eNB needs to be configured to only do S1 and not use X2. An equivalent configuration can be used to prevent dual connectivity in these cases.
4. 
Summary and Proposal
The following observations identify the potential impacts in SA2 for support of dual connectivity: 

-
Observation 1: Alternative 3C is transparent to the CN and therefore has no SA2 impact.

-
Observation 2: An analogous procedure to path switch request can be used by the eNB to inform the MME of the new tunnel endpoint to enable dual connectivity.

-
Observation 3: No changes are needed for the SGW or S11 interface to support dual connectivity.

In addition the following restriction for the use of dual connectivity should be noted:

-
If alternative 1A procedures trigger SGW relocation, the MME shall reject the request from the MeNB.
Based on the limited nature of the impacts it is proposed the following way forward:
- 
RAN captures the support for dual connectivity including the modifications to the S1 procedures to support alternative 1A

-
SA2 may align the 23.401 specification aferwards based on the new S1 procedures. Alternatively, the procedures can be captured exclusively in TS 36.300.

-
It is FFS if changes are needed to 23.251, ie that the MeNB respects network sharing agreements
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