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1      Introduction

During the RAN3#73 meeting, RAN3 discussed the use cases and prioritisation for the “Further H(e)NB enhancements Study Item. It is expected to discuss the possible solutions based on the use cases agreed during the last meeting keeping the relative priories in consideration. Although, high priority has been given for the macro to H(e)NB actual solution it is necessary to constrain the possible solutions by defining some broad requirements.
2
Description

2.1 Mobility between HNBs and Macro RNS via Iur/Iurh
2.1.1 Analysis and Requirements

While introduction of horizontal interface connectivity between Home Access RAN and Macro RAN is one of the main motivations of this study item, careful study is required to see the feasibility of such extension. As part of the mobility enhancements for the H(e)NB RAN, horizontal X2 interface for LTE HeNBs and Iurh for HNBs introduced in release-10. Note that the exercise was simple for the LTE case since same interface for macro node was re-used for the HeNBs. On the contrary, for the UMTS HNBs a new interface Iurh (although using the existing principle of Iur interface) was introduced. Nevertheless the actual steps used in the enhanced HNB mobility (Iurh based) significantly differ from the normal Enhanced SRNS relocation (Iur based) mechanism between the macro RAN nodes. The key difference is that in the case of Enhanced HNB mobility (Iurh based) there is no communication happens between the UTRAN and the SGSN/MSC i.e. the HNB GW keeps the absolute transparency towards the MSC/SGSN about any ongoing UE mobility between two HNBs under it’s control. On the other hand, during the normal enhanced SRNS Relocation, the target RAN node initiates the RANAP Enhanced SRNS Relocation Complete procedure towards the SGSN as the completion of Relocation which is similar to the Path Switch procedure used in the X2 HO. 
The figure below describes the potential sequence of steps during the HNB and Marco RNC cell mobility (and vice versa) using the existing Iur and Iurh design principles. 
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3. RNSAP Enhanced Relocation 
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Figure 1(a) HNB to Macro RNC HHO 

Figure 1(b) Marco RNC to HNB HHO

As RNSAP based HNB to HNB Mobility (TS 25.467, 5.7.2.1) and Enhanced SRNS Relocation (TS 23.009 sub-clause 6.2.3.1.2) differ significantly, careful evaluation is needed for the introduction of horizontal interface between the HNB and Marco RNC Obviously, the mobility optimization between the HNB and Macro RAN should be based on the existing RNSAP based HNB to HNB Mobility (TS 25.467, 5.7.2.1) and Enhanced SRNS Relocation (TS 23.009 sub-clause 6.2.3.1.2) mechanism. The HNB GW may potentially need to act as Inter working bridge (between the Iur and Iurh interfaces)  in order to provide an extra level of abstraction such that:

1. Source HNB shall see no difference during RNSAP based mobility procedure (TS 25.467) whether target cell is another Intra HNB GW HNB cell or Macro RNC cell.

2. Source RNC shall see no difference during the Enhanced  SRNS Relocation procedure whether the target cell is another macro RNC Cell or HNB cell.

The above requirement should be captured in the TR 37.803 as a first step. 
// Start of the TP for TR 37.803
6
Enhanced Mobility: description and analysis of the different architectural options

6.1
UMTS architectural topics

6.1.1
Enhanced Mobility in CELL_FACH, CELL_PCH and URA_PCH

6.1.2
Enhanced Mobility with macro network

6.1.2.x Requirements

· The HNB shall see no difference in the mobility procedure whether the target is a HNB cell or macro cell.
· The Macro RNC shall see no difference in the mobility procedure whether the target is a Macro RNC cell or HNB cell.
· CN (MSC/SGSN) nodes should not be impacted.

· The impacts on the HNB GW should be minimised.
· The impact on the backhaul signalling should be minimised.
  // End of the TP for TR 37.803
2.1.2  Functional Split of UTRAN functions: 

During the HNB to Macro RNC mobility, the Macro RNC will see the HNB GW as a logical RNC (identified by RNC ID) that will act the role of DRNC. Also, during the Macro RNC to HNB mobility, the HNB GW will appear as the logical SRNC towards the Macro RNC (drift RNC). The HNB GW will acts as concentration of multiple Iurh connection to one Iur connection toward the Macro RNC.  However, the DRNC/ SRNC function in the HNB RAN is distributed between the HNB and the HNB GW. Therefore, a functional split table should be introduced as a starting point to describe the Functional split for UTRAN  (SRNC/ DRNC) function in the HNB access over Iur+Iurh interface similar as described for the Iu interface (TS 25.467 sub clause 4.2).
// Start of the TP for TR 37.803
6.1
UMTS architectural topics

6.1.1
Enhanced Mobility in CELL_FACH, CELL_PCH and URA_PCH

6.1.2
Enhanced Mobility with macro network
6.1.2. x Functional Split

Table 4.2-2. Functional split for HNB function over Iur
	Function
	SRNS function
	DRNS Function
	Macro RNC

	
	HNB
	HNB-GW
	HNB
	HNB-GW
	

	Functional Split over Iur:
	
	
	
	
	

	Combining/Splitting
	X
	
	X
	
	X

	Control of Combining/Splitting Topology
	
	X
	
	X
	

	Handling of DRNS Hardware Resources
	
	X
	
	X
	X

	Allocation of Physical Channels
	X
	
	X
	
	X

	UpLink Power Control
	
	
	
	
	

	Down-Link Power Control
	
	
	
	
	

	Admission Control
	
	
	
	
	

	Radio Protocol Functional Split
	
	
	
	
	

	MBMS Bearer Type Control
	
	
	
	
	

	MBSFN MCCH Information Control
	
	
	
	
	

	Notes
	


// End of the TP for TR 37.803
2.2 X2 connection via the HeNB GW

2.2.1 Analysis and Requirements

X2 connection via the HeNB GW discussed during the release-10 enhanced H(e)NB mobility discussions. However, discussions were postponed for later release and only direct X2 connectivity between the HeNBs were standardised in release-10. Further, X2 connectivity between HeNB and Macro eNB was also postponed.  
There were two aspects of X2 GW options discussed during the release-10.

(a)  X2GW acts as X2 connection concentrator towards the peer (H)eNBs, same like the case of DeNB doing for the Relays.
(b) Handover procedure is terminated in the HeNB-GW [3]. In this case no path switch message is sent towards the MME that is inline with the current 3G HNB RNSAP based mobility.

Both options can bring significant improvement in the handover performance although comes with some level of complexity that was discussed at some details during release-10.  Therefore, it is worth to analyze both options during release-11 in order to achieve the possible optimization.
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Figure 1: Possible X2 connectivity options (Green: supported in release-10, Red- not supported)
In the above figure, X2 connectivity (in green) shows already supported in release-10 while X2 connectivity (red shows) that is not currently supported.  One of the first point to investigate is whether the X2 connectivity behaviour would be different while connecting between different types of type of nodes, for example, whether X2(a) is different from X2 (b), X2(c), X2(d) or X2(e) etc.  

During the release-10 discussions, it was argued that choice of X2 GW is deployment specific and depends on the dimensioning issue. And, as such the current design does not preclude the adoption of X2 GW [2] without any standardisation effort. 

It should be noted that at least when extending X2 interface between eNB and HeNB the above may not be valid because by design X2 interface between Macro eNBs (X2(f)) is not same as X2 interface between Macro eNBs(X2(a)). So, when extending X2 interface between eNB and HeNB one basic assumption should be established that the eNB looks the X2 interface towards neighbour Macro eNB and neighbour HeNB in same way. In other words, there is no new requirement imposed on the eNB in order to make X2 connection towards the HeNB, and vice versa. However, there are several difficulties with this assumption, couple of which are listed below: 

· In the typical Macro eNB deployment scenario only few neighbour nodes are expected with whom the macro eNB establishes SCTP associations for X2 connectivity. On the other hand, very large number of HeNB may be deployed in the eNB neighbourhood. This will impose extra requirements for Macro eNBs to support very large number of SCTP associations.

· Macro eNBs by design do not expect very frequent establishment/ release of X2 connection with neighbouring nodes. On the other hand, HeNB may switches on/off frequently leading to frequent establishment/ release of X2 connections. 

· SA3 has adopted different security principles for the X2 interface between HeNBs as compared to the between Macro eNBs. For the HeNBs much stringent requirements are placed compared to X2 connections between eNBs. In that respect, from standards point of view X2(a) is different from X2(f) (ref to figure 1). It is not wise to force every Macro eNB to implement the security requirements that are only relevant for the X2 connections towards the HeNBs. 

As shown, when extending X2 connection between eNB and HeNB, a level of abstraction may be necessary between HeNB and eNB (possibly via the X2GW) such that no extra requirements for the X2 connection should be imposed on the eNB. Hence, it is proposed to capture following requirement in the TR.

// Start of the TP for TR 37.803
6.2
LTE architectural topics

6.1.1
Support of X2 via GW proxy

6.1.2
Enhanced Mobility with macro network

6.1.2.x Requirements

· The HeNB shall see no difference in the X2 connectivity whether it is connected to the Macro eNB or HeNB.

· The Macro eNB shall see no difference in the X2 connectivity whether it is connected to the Macro eNB or HeNB. 
· The impacts on the HeNB GW should be minimised.
· The impact on the backhaul signalling should be minimised.

// End of the TP for TR 37.803
3
Conclusion and Proposals

Proposal 1: It is proposed to capture the requirements as in section 2.1.1 and 2.2.1 in the TR 37.803.

Proposal 2: Introduce the Functionality split table for SRNC/ DRNC function for HNB GW and HNB.
4
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