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1 Introduction 

This contribution summarizes the conclusions of offline discussion for the scope of the mobility enhancement for HeNB.

2 The scope of X2 based Handover for HeNB
The following text captures the agreement and open issues about the X2 based mobility enhancement for HeNB.

In the scope of the HeNB mobility enhancement, X2-based mobility is allowed in the following cases:

· Between an eNB that does not have closed/hybrid cells and an open access HeNB;

· Between two open access HeNBs;

· Between two closed/hybrid HeNBs only if they have the same CSG ID (under the assumption that there is no more additional effort required besides those that are required to support hybrid-hybrid mobility with the same CSG ID).
WA1) The X2 based mobility shall be performed only for the intra MME pool case.
WA2) When a HeNB GW is present, X2 HO shall be performed only for the intra HeNB GW case.
WA3) For HeNB-HeNB case, both direct X2 and X2-GW based solution will be standardized, to address different deployment scenarios and use cases.
Open Issues:
Q1) Should unidirectional X2 HO from closed/hybrid HeNB to open access (H)eNB be supported?
Q2) For the purposes of the X2 mobility optimizations, should the assumption be made that a HeNB GW belongs to only a single MME pool?

Q3) For the eNB-HeNB case, what kind of X2 (i.e. direct X2, X2 GW based or both) will be standardized?

Q3-1) For HeNBs served by a HeNB GW, X2 shall establishment with an eNB happen via the X2 GW?
Q4) Should a HeNB be allowed to use at the same time an X2 via GW and another direct X2 interface?

3 Proposal

RAN3 is kindly asked to acknowledge and confirm the assumptions made in clause 2 as a way forward when continuing the work on HeNB mobility enhancements.
Annex: Minute of offline discussion (informative)
1. Should unidirectional X2 HO from closed/hybrid HeNB to open access (H)eNB be supported?

Note that technically it is possible by configuring NRT at the source eNB, as it allows to set up X2 but not use it for X2 HO. This is possible because the OAM spec defines two separate lists of ‘x2BlackList’ and ‘x2HOBlackList’, but it can cause more complexity to manage it at the open (H)eNB. 

Yes: Samsung, Motorola, ZTE, CATT, LG, Inter Digital, New Postcom
No: Vodafone, NSN, Ericsson, Huawei
Neutral: 

No conclusion.
2. For the defined use case, should we look at only the case of intra MME pool or HeNB GW?

Surely the X2 HO shall be performed only for the intra MME pool case.

When a HeNB GW is present, HeNB-HeNB mobility using X2 is considered only for the intra HeNB GW case.
Q) For the purposes of the X2 mobility optimizations should the assumption be made that a HeNB GW belongs to only a single MME pool?

Yes: NSN, Vodafone, NTT DOCOMO, Qualcomm, Ericsson, ALU, New Postcom

No: Samsung, Motorola, Huawei, ZTE

3. Direct X2 mobility vs. X2 GW-based mobility
3-1. Feasibility of direct X2 and X2-GW for HeNB

3-1-1. Direct X2

For the HeNB-HeNB case, there can be two possible transport layer configurations for direct X2 interface;

A. Secured transport layer connection via the Security GW in the middle.
B. 
Secured transport layer connection using direct security channel between HeNBs.

For option B, RAN3 is waiting for the SA3 feedback, but for option A, direct X2 is already feasible.
For the eNB-HeNB case, there is only one possible transport layer configuration for direct X2 interface;

A. 
Secured transport layer connection via the Security GW in the middle.

With option A, direct X2 is already feasible.
3-1-2. X2 GW

For both the HeNB-HeNB case and the eNB-HeNB case, the X2-GW based solution is feasible by applying similar design principle of the X2 proxy in the DeNB.
3-2. Applicability of X2 GW and direct X2.
3-2-1. HeNB-HeNB case

Both direct X2 and X2-GW based solution can be applicable and standardized, based on deployment scenario of operators.
3-2-2. eNB-HeNB case
X2-GW based solution can be applicable and standardized. 
Q) Can direct X2 based solution be applicable and standardized? 

Yes: NTT DOCOMO, Qualcomm, CMCC, ATT, Inter Digital, ZTE, China Unicom, KDDI

No: ALU, Samsung

Neutral:
4. Should a HeNB be allowed to use at the same time an X2 via GW and another direct X2 interface?
Option A) In order to apply the design principle from the X2 proxy in DeNB, an HeNB is not allowed to  use direct X2 and X2-GW solutions at the same time.
Option B) An HeNB is allowed to use both direct X2 and X2 via X2 GW as long as there is no duplicate target cells in different X2 interfaces.

Option A: ALU, NEC, Samsung, CATT, Fujitsu, Hitachi

Option B: NSN, ZTE, Motorola
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