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1   Introduction
In the 3GPP TSG RAN3 #72 meeting, one SI on H(e)NB had been approved in [1]. In this WID, one of the objectives for LTE is to 
Evaluate the benefit of support for Enhanced eNB to HeNB mobility and vice versa. (RAN3 only)

And in the TSG WG RAN3 #72 meeting, the participants made some discussion on the possible scenarios.   

In the document we give a further discussion on the enhanced mobility between eNB and HeNB.
2   Rel-10 supported Architecture

As shown in figure 1 [2], R10 supports direct X2-connectivity between HeNBs, independent of whether any of the involved HeNBs is connected to a HeNB GW. 
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Figure 1: Overall E-UTRAN Architecture with deployed HeNB GW
The following HeNB-eNB architectures, as shown in figure 2-10, are already allowed.
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Figure 3


3   Rel-11 possible architecture
In Rel-11, the following HeNB-eNB architectures need to be discussed and the benefits of each need to be evaluated.

	[image: image4.emf] 

eNB HeNB

S

1

MME / S-GW

S

1

X2


Figure 4
	[image: image5.emf] 

eNB HeNB

HeNB GW

S

1

S

1

MME / S-GW

S

1

X2


Figure 5
	[image: image6.emf] 

eNB HeNB

HeNB GW

S

1

S

1

MME / S-GW

S

1

X

2

X

2


Figure 6


There are two options for the architecture. One is direct X2 which is assumed the no HeNB GW is deployed and HeNB is directly connected to a Macro eNB (Figure 4) or HeNB GW is deployed and HeNB is directly connected to a Macro eNB (Figure 5). The other One is X2 GW solution which is assumed that HeNBs in a Macro eNB area are connected to one HeNB GW for the practical requirement (Figure 6). 

HeNB is mainly applied in two scenarios, the high density area, such as shopping mall, and sparse density area aiming to enhance coverage. 
For high density of HeNB, i.e. there are up to several hundred HeNBs under the coverage of the macro eNB, the Macro eNB just needs to keep only one X2 interface to HeNB GW based on X2 GW solution, rather than so many X2 interface to HeNBs based on direct X2 solution. Compared with direct X2, X2 GW improves the Macro eNB’s scalability, avoids the hardware upgrade to Macro eNB, and eases off IOT. For the X2 GW solution in the case of which the HO can be terminated in the GW, the signaling load in the MME will also be greatly reduced just as the direct X2 solution. 
For sparse density of HeNB, i.e. there are not many HeNBs under the coverage of the macro eNB, it is affordable for the macro eNB to keep direct X2 interface with each HeNB. This direct X2 solution experiences shorter delay for the X2 transmission between eNB and HeNB, e.g. during HO, than X2 GW solution, and makes HeNB GW less complex without supporting X2 proxy function. 
The following table 1 gives a comparison of direct X2/X2 GW for the above two case.  

Table 1 The Comparison of direct X2/X2GW for two scenarios

	
	Direct X2
(High Density) 
	X2 GW 
(High Density)
	Direct X2
(Low Density)
	X2 GW

 (Low Density)

	Number of X2 connections for Macro eNB
	Many
	A few
	A few
	A few

	Number of X2 connections for Open HeNB
	A few
	1
	A few
	1

	The maintain of X2 interface for Macro eNB, e.g., SON and Heart Hop mechanism
	Heavy
	Light
	Light
	Light

	Hardware Upgrade to Macro eNB
	Yes
	Maybe no
	No
	No

	IOT for Macro eNB
	Necessary for each HeNB
	Only Necessary for HeNB GW
	Necessary for each HeNB
	Only Necessary for HeNB GW

	Data flow and processing on application protocol state for Macro eNB
	High
	High
	Middle
	Middle

	New signalling procedure to be specified
	No
	Yes
	No
	Yes


Based on the above analysis, the selection of solution based on direct X2 or X2 GW does strongly depend on the deployment scenario. 
4   Way forward
In this contribution, we review all the HeNB-eNB architectures already allowed in Rel-10 and share our views on all the possible architectures for HeNB-eNB enhancements in Rel-11. And we propose:
Proposal: To capture the analysis in section 2 and 3 in [3].
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