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1 Introduction
At RAN3#83 discussion took place as part of the ongoing Work Item on Small Cell Enhancements and the dual connectivity feature on the SeNB addition with regards to either select:

· Option 1: enhancing the existing Path Switch Request procedure,

· Option 2: introducing a new procedure similar to Path Switch Request but dedicated to dual connectivity  

The tdoc R3-140774 has explained why it is preferred to introduce a new procedure (which is already called ERAB Modification Indication/Confirmation) in the TR call flow.
This paper aims at describing an instantiation of this new procedure and its system impact.

2 Description of the new ERAB Modification Indication message
As explained in tdoc R3-140774, the new procedure should be similar to the Path Switch Request, even if dedicated to the user plane switch of bearer offload only.
Triggering message and successful outcome message proposed for the new procedure are described here-below.

9.1.x.x
ERAB MODIFCATION INDICATION
This message is sent by the eNB to request the MME to switch the DL GTP tunnel termination point(s) of bearer(s) offloaded in dual connectivity while keeping the same signalling endpoint.

Direction: eNB ( MME.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	reject

	eNB UE S1AP ID
	M
	
	9.2.3.4
	
	YES
	reject

	MME UE S1AP ID
	M
	
	9.2.3.4
	
	YES
	reject

	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.
	-
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	CSG Id
	O
	
	9.2.1.62
	
	YES
	ignore

	Cell Access Mode
	O
	
	9.2.1.74
	
	YES
	ignore

	
	
	
	
	
	
	

	CSG Membership Status
	O
	
	9.2.1.73
	
	YES
	ignore

	
	
	
	
	
	
	

	
	
	
	
	
	
	


· Source MME UE S1AP ID should be removed and, instead, the two signalling UE S1AP ID should be indicated at the beginning of the message because this message is no longer a “first message” in the sense of section 10.6.
· The EUTRAN CGI, TAI are not necessary since it was agreed at RAN3#83 that the location information reporting will not be changed by dual connectivity in release 12 and will remain the one of MeNB.

· Source MME GUMMEI is not necessary because related to HeNB mobility across HeNB GW.

· UE Security Capabilities are not necessary because not newly received from another eNB.

· Tunnel Information and LHN ID are not necessary because already exchanged with MME.
· CSG ID, Cell access mode, CSG membership status could be used to make sure that the UE doesn’t consume resources it is not allowed to (case SeNB is a HeNB).
3 Description of the new ERAB Modification Confirmation message

The new message should also be similar to the Path Switch Request Acknowledge message, even if dedicated to the user plane switch of bearer offload only.

9.1.5.9
ERAB MODIFICATION CONFIRMATION 
This message is sent by the MME to inform the eNB that the requested ERAB Modification Indication has been successfully completed in the EPC.

Direction: MME ( eNB.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	reject

	MME UE S1AP ID
	M
	
	9.2.3.3
	
	YES
	ignore

	eNB UE S1AP ID
	M
	
	9.2.3.4
	
	YES
	ignore

	
	
	
	
	
	
	

	E-RAB To Be Switched in Uplink List
	
	0..1
	
	
	YES
	ignore

	>E-RABs Switched in Uplink Item IEs
	
	1 .. <maxnoofE-RABs>
	
	
	EACH
	ignore

	>>E-RAB ID
	M
	
	9.2.1.2
	
	-
	

	>>Transport Layer Address
	M
	
	9.2.2.1
	
	-
	

	>>GTP-TEID
	M
	
	9.2.2.2
	
	-
	

	E-RAB Failed to be switched List
	O
	
	E-RAB List 

9.2.1.36
	A value for E-RAB ID shall only be present once in E-RAB To Be  Switched in Uplink List IE + E-RAB  to Be Released List IE.
	YES
	ignore

	Security Context
	M
	
	9.2.1.26
	One pair of {NCC, NH} is provided.
	YES
	reject

	Criticality Diagnostics
	O
	
	9.2.1.21
	
	YES
	ignore

	
	
	
	
	
	
	

	CSG Membership Status
	O
	
	9.2.1.73
	
	YES
	ignore


· The UE Aggregate Maximum Bit Rate should not be changed

· The ERABs which EPC fail to switch should not be released in contrast to a classical X2 handover as they can still be handled by the MeNB. Decision needs to be taken by MeNB.
· The MME UE S1AP ID 2 is not necessary because related to HeNB incoming mobility across HeB GW.
· The Security context is still needed because an horizontal derivation takes place

· The rest should remain similar to a regular X2 Handover e.g. SGW could request change of its user plane UL termination point in ERAB To Be Switched UL List and CSG Membership could acknowledge the addition to a CSG cell.

4 Modification of the call flow

As explained in tdoc R3-140774, the new procedure should be similar to the Path Switch Request, even if dedicated to the user plane switching of the offloaded bearer(s). However, when the ERABs to be Switched in UL IE is present in the ERAB Modification Confirmation message i.e. the SGW changes its UL TEID, then this information must be propagated towards the SeNB because the SeNB will need that address to route the uplink packets.

Compared to a usual Path Switch Request, the new path switch procedure for dual connectivity must therefore be followed by an additional step 15 in the system call flow such as a Modification Request message used to transfer the new SGW UL user plane TLA, TEID from MeNB to SeNB when such address has been received from the MME in the ERAB Modification Confirmation message. This is illustrated in the figure below:
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Step 15 is added to enable MeNB to forward the ERAB Switched in UL IE to the SeNB.
5 Conclusion and Proposal
Assuming RAN3#83bis decides for a new path switch procedure over S1AP for the dual connectivity feature instead of reusing the existing LTE Path Switch Request procedure (see R3-140774), this paper has provided a first layout of the new involved messages and also impact on the system call flow. 
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