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1      Introduction

During the RAN3#72 meeting some initial discussion happened for release-11 Study Item “Further Enhancements for HNB and HeNB” [1]. It was decided to discuss further on the possible scenarios/ architecture during the RAN3#73 meeting. This contribution discusses the initial level analysis and proposes some broad requirements for Macro RNC to HNB mobility topic to be captured in the TR.
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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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. 
Proposal 1: It is proposed to capture the following requirements in the TR 37.803.

// 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
2.1.1 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
3
Conclusion and Proposals

Proposal 1: It is proposed to capture the requirements as in section 2.1.1. 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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