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1 Introduction
At RAN3#87 it was agreed to study the use case of dual connectivity with SeNB being an hybrid HeNB.

A call flow has been captured in TR 36.875 in section 4.5.1 which covers both the CSG bearer case and the split bearer case.
However this current solution is implicitly assuming that the same procedure is used for both bearer types. 
This paper explains why this could be seen as a suboptimal approach and proposes to capture an alternative solution.
2 Description
In section 4.5.1 of TR 36.875 the solution for the support of hybrid HeNB as SeNB has been captured under “proposed signalling scheme”.
A step 10 it proposes a choice for the CSG membership verification is to be performed by the MME. However the choice is presented in a way that it is limited between: 

· Either re-using the ERAB modification Indication procedure for both CSG and split bearer (option 1),

· Or using a new procure dedicated to this membership verification and also used for both CSG and split bearer (option 2).
We think that this approach is suboptimal. 
Option 1 has clearly the drawback to twist the existing E-RAB Modification procedure designed to switch the path of CSG bearers into extending its scope to manage irrelevant split bearer cases. As mentioned in the text itself, the MeNB would need to pretend the change of DL TEIDs of at least one E-RAB. Looking at the message layout the E-RAB to be Modified List IE is a mandatory element that needs to contain at least one E-RAB to be modified as follows:

	E-RAB to be Modified List
	
	1
	
	
	YES
	reject

	>E-RAB to Be Modified Item IEs
	
	1 .. <maxnoofE-RABs>
	
	
	EACH
	reject

	>>E-RAB ID
	M
	
	9.2.1.2
	
	-
	


The procedural text says further:
The Transport Layer Address IE and DL GTP TEID IE included in the E-RAB To Be Modified Item IEs IE in the E-RAB MODIFICATION INDICATON message shall be considered by the MME as the new DL address of the E-RABs.
This means that the inclusion of that TEID even if unchanged will lead to signalling over the S11 interface and trigger MME and SGW useless actions.

Option 2 is not better because it means for the CSG bearer case that MeNB would have to trigger two class 1 procedures successively: the “ERAB Modification Indication” for the path switch and the “new procedure” just to check the membership of the UE. Extra processing and complexity.
Option 1 and option 2 can however simply be avoided by the new solution 2 described here-below which at same time comply with the purpose of existing procedures and optimize the signalling/processing:
Proposed signalling scheme: alternative solution 2
The figure below depicts the signalling flow of the alternative solution 2:
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Figure 4.5.1-1: CSG support for DC – SeNB Addition towards a hybrid HeNB
1.
The UE is connected to an MeNB and detects a potential candidate cell.

2.
The UE reads System Information from the candidate cell (csg-Indication, csg-Identity)

3.
The MeNB receives CSG related information from the UE (csg-MemberStatus, csg-Identity)

4.
The MeNB initiates the SeNB Addition preparation procedure.

New IE in SENB ADDITION REQUEST: CSG Membership Status

As we only consider HeNB scenarios, the membership information does not need to be linked to the (S)Cell-ID or to the CSG-ID of that cell, as a HeNB serves a single cell only.

5.
The SeNB takes the membership information provided by the MeNB into account (even if this was not yet verified with the MME).

10./12. The MeNB requests the MME to verify the membership status of the UE for the CSG-ID reported by the UE. If the bearers involved are CSG bearers the enhanced S1AP E-RAB Modification procedure is used by the MeNB to check the membership status of the UE; if split bearers are involved a new procedure dedicated to membership verification (to be defined in TS36.413) is used by the MeNB which triggers the existing UE Context Modification procedure. 
13.-16. If the result of the membership verification requires an update of the UE context at the SeNB, the MeNB triggers the SeNB Modification procedure.

New IE: CSG Membership Status

If the membership verification fails, it is up to the SeNB to decide on further actions.
3 Conclusion and Proposal 

This paper has proposed to refine the solution to be studied for the support of hybrid HeNBs SeNB as part of the dual connectivity release 13 enhancements and has removed the FFS by relevant text.

It is proposed to capture this solution with text proposal in the TR 36.875 section 4.5.1 and then to conclude accordingly by selecting that solution for any future normative work in the conclusion section 5 of the TR i.e. eliminating the other options proposed at last RAN3#87 meeting. 
The following annex presents the text proposals.
4 Annex: Text Proposal for  solution “support of hybrid HeNBs”
Proposed signalling scheme

Figure 4.5.1-1 below depicts an example signalling flow based on the principles discussed above:
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Figure 4.5.1-1: CSG support for DC – SeNB Addition towards a hybrid HeNB
1.
The UE is connected to an MeNB and detects a potential candidate cell.

2.
The UE reads System Information from the candidate cell (csg-Indication, csg-Identity)

3.
The MeNB receives CSG related information from the UE (csg-MemberStatus, csg-Identity)

4.
The MeNB initiates the SeNB Addition preparation procedure.

New IE in SENB ADDITION REQUEST: CSG Membership Status

As we only consider HeNB scenarios, the membership information does not need to be linked to the (S)Cell-ID or to the CSG-ID of that cell, as a HeNB serves a single cell only.

5.
The SeNB takes the membership information provided by the MeNB into account (even if this was not yet verified with the MME).

10./12. The MeNB requests the MME to verify the membership status of the UE for the CSG-ID reported by the UE. If the bearers involved are CSG bearers the enhanced S1AP E-RAB Modification procedure is used by the MeNB to check the membership status of the UE; if split bearers are involved a new procedure dedicated to UE membership verification (to be defined in TS36.413) is used by the MeNB which triggers the existing UE Context Modification procedure.



13.-16. If the result of the membership verification requires an update of the UE context at the SeNB, the MeNB triggers the SeNB Modification procedure.

New IE: CSG Membership Status

If the membership verification fails, it is up to the SeNB to decide on further actions.

4.5.2
LIPA

5
Conclusions
Location Reporting Enhancement
There is no clear requirement to enhance the Location Reporting from pure location accuracy purpose.

UE-AMBR coordination over X2
In order to optimize the overall throughputs for the UE and avoid restrict the bitrate unnecessary, UE-AMBR coordination over X2 is feasible in Release 13.
CSG support for Dual Connectivity

CSG support for hybrid access HeNBs acting as SeNBs as presented in the call flow of section 4.5.1 has been identified as the only option for future normative work.
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