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1
Introduction
This document describes in a deeper level the possible scenarios and discusses it. Preliminary conclusions are drawn and suggested to establish as working assumptions.

2
Discussion
2.1
Single HNB-GW scenarios - macro-femto 
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This scenario represents, to our understanding, the most likely and most reasonable scenario for femto-macro RNS interaction.

Assuming that the RNCB may have a large number of HNBs within its coverage area, probably the HNB-GW serves all the HNBs within the RNC serving area, the HNB-GW is able to serve as a concentrator for horizontal connectivity purposes.

Each macro cell served by the RNC will for sure not be able to handle neighbour-femto-cells in a way visible on the BCH, however, it should be possible to establish neighbour-relations to all HNBs within its service-area and to memorise these relations within its related cell-contexts.

By this configuration, Enhanced Relocation (i.e. Relocation Preparation via Iurh-Iur and finalisation (~path update and old side resource release) towards the CN), RL Setup and all other RNSAP functions are possible to be supported.

As discussed in [3] and proposed in "Assumption 2", the horizontal connectivity should remain as specified within Rel-10, i.e. the horizontal interface for HNBs is Iurh, the horizontal interface for RNCs is Iur. If a HNB and an RNC shall be horizontally connected, a signalling bearer conversion function needs to reside in the HNB-GW. Further details have to be studied. 

Proposal 1:
It is proposed to agree that this architectural scenario is the base-line scenario for femto-macro horizontal connectivity and shall be taken into account for Rel-11.
Further it is proposed to include this architecture variant as the reference architecture for femto-macro interaction into the TR [2].
2.2
Architectural scenarios involving two HNB-GWs

2.2.1
General

To our understanding there are two main questions to be answered on the multiple HNB-GW scenarios:

1)
are there use cases which justify the support of horizontal connectivity between HNBs or between a HNB and an RNC involving two HNB-GWs

2)
how shall the two HNB-GWs interconnect to each other ?

2.2.2
Discussion on use-cases for architectural scenarios involving two HNB-GWs

While acknowledging the fact that scenarios involving two HNB-GWs are part of the Study Item, we think that we should first consider whether use-cases are available which need this. Those use-cases may be:
-
Deployment of several logically separated HNB-GWs serving HNBs in the same geographical are for redundancy reasons:

-
HNBs, at startup, will receive information which HNB-GW to contact in order to establish connectivity towards the CN. For redundancy reasons, several HNB-GW addresses can be provided and by some implementation/configuration based mechanism, a kind of load-balancing can be achieved among the HeNB-GWs.

-
If a HNB fails to connect to a HNB-GW at startup, it will try to contact the next HNB-GW in its list.

-
If one HNB-GW fails, is taken out of service etc., the HNBs attached to this HeNB-GW would be able to connect to a redundant one.

-
Deployment of HNB-GWs serving HNBs in overlapping geographical areas:

-
HNB-GWs, responsible to cover a certain geographical area, would be contacted by HNBs e.g. based on the macro-environment information scanned by the HNBs. There may be a certain inaccuracy within this kind of HeNB-GW-selection criterion, which would result in an overlapping serving area for those HNB-GWs serving neighboring serving areas. 

-
In order to allow horizontal (Iurh) connectivity between neighboring HNBs connected to different HNB-GWs w/o requiring direct Iurh connectivity, the HNB-GWs would need to interconnect their Iurh-proxy-entities.   

Open Item 2:
RAN3 shall consciously decide whether inter-GW connectivity shall be supported along agreed use-cases.
-
Deployment of HNB-GWs for the horizontal interconnection of a HNB and a RNC:

-
Although the benefit of deployment scenarios with two HNB-GWs for the interconnection of two HNBs may be given, this is, to our understanding, not the case for the interconnection of a HNB and an RNC.
Neither in the redundancy nor in the geographically overlapping case would it be a reasonable configuration to Iur-connect the RNC to one of the HNB-GWs only.

Proposal 3: A multi-HNB-GW scenario for femto-macro horizontal connectivity via an Iurh/Iur proxy function shall not be supported, as it is not necessary. 
2.2.3
How shall the two HNB-GWs interconnect to each other?

The “Justification” section within the Study Item description mentions:

To support SHO an extension of Iur from the HNB-GW to a macro RNC can be used, and this can also be used to link HNB-GWs as the Iur is a symmetrical interface.
I.e. there seem to be some considerations around to interconnect HNB-GWs via an Iur interface. This is a topic which would deserve more study before a conclusion can be drawn.

In principle, there are following functions which need to be supported in between HNB-GWs.

1)
Non-UE dedicated signalling: HNB Configuration Transfer function:
In order to allow routing of RNSAP PDUs in between HNB-GWs, respective neighbour information need to be available at the HNB-GWs. It is assumed that a HNB, like in Rel-10, will be able to request Iurh configuration data in order to connect to a detected neighbour HNB, even if this HNB is served by another HNB-GW. 
2)
Non-UE dedicated signalling: Establishment of Iurh connectivity
If Iurh connectivity data is available and Iurh connectivity via the HNB-GW is chosen, the Iurh Setup would need to traverse two HNB-GWs to reach the partner HNB.

3)
Non-UE dedicated signalling: Mutual Registration of HNB-GWs
Like at the HNBAP:HNB Registration procedure, the HNB-GWs could mutually register and thereby setup two Iuh connection, one for each direction, resulting in two HNB-GWs appearing to each other as HNBs serving a multitude of femto cells. 
4)
UE dedicated signalling: Transport of RNSAP PDUs
Transport of RNSAP PDUs via the HNB-GW is realised in Rel-10 by means of the HNB RNL IDs indicated in the relevant RNA messages. 
Proposal 4: Taking these three basic functions into account it should be studied whether, 

-
for non-UE dedicated signaling, the HNB-GWs can utilize existing HNBAP functions and therefore be Iuh connected in a way that each HNB-GW appear to its Iuh-connected partner HNB-GW as an HNB serving a multitude of femto-cells.

-
for UE dedicated transport of RNSAP PDUs the HNB-GW and the establishment of Iurh connectivity via two HNB-GWs the HNB-GWs can utilize existing RNA functions. 

2.2.4
Iuh/Iurh interconnection of HNB-GWs – deployment scenarios

	a) femto-femto, direct Iurh:
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	b) femto-femto, two Iurh proxies
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	c) femto-femto, two Iurh proxies
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Under the assumption that inter-GW connectivity is necessary for supporting Iurh connectivity between HNBs, architectural variants a) and b) above are regarded as the basic scenarios in case of HNB-GWs being Iurh/Iuh interconnected.


Variant c) represents a scenario, where only a single Iurh-proxy is present, although the involved HNBs are Iuh connected to different HNB-GWs.This could be easily achieved by providing the appropriate Iurh TNL address to the involved HNBs. However, though possible, we think that this variant gives a good opportunity to consider the reduction of possibilities and that the standard should require, that Iurh connectivity via the GW should always follow the Iuh connection of the HNB.
Proposal 5:
It is proposed to capture the variants a), b) and c) in the TR[2] and to decide that c) shall be explicitly forbidden by the standard, as the Iurh connectivity via the HNB-GW should always follow the Iuh connection of the HNB.
2.2.4
Iur interconnection of HNB-GWs – deployment scenarios

	a) femto-femto, direct Iurh:
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	b) femto-femto, Iurh proxy:
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Variants a) and b) represent the basic deployment scenarios, like the ones for the Iurh/Iur interconnected HNB-GW case. A variant c) would be possible as well as shown in the last sub-section, but was left out as the conclusion is similar.

As a basic remark, we feel that the additional functions, as outlined in section 2.2.3, which would need to be added to RNSAP, does not justify going for an Iur-interconnection of HNB-GWs. But this should be subject of further studies to be presented in August.

3
Proposal
It is proposed to discuss this paper, especially the assumptions and proposals, agree on them and capture the content of this paper in appropriate sections in the TR [2].
4
References
[1]
RP-110456: "Proposed SID: Further enhancements for HNB and HeNB", Alcatel-Lucent, TSG RAN#51 March 2011.
[2]
TR xx.yyy: Technical Report to capture work, findings and agreements of this Study Item.

[3]
R3-111453: "General Architectural Considerations for the new Study Item “Further H(e)NB Mobility enhancements", Nokia Siemens Networks











































































PAGE  
1

_1364489517.vsd
S1-MMEA


HNBA


HNB-GWA


IuhB


Iurh


IuhA


HNBB


CN


IuA


HNB-GWB


IuB


IuhA-B / B-A



_1364489558.vsd
HNBA


HNB-GWA


Iurh


HNBB


CN


IuA


IuhB


IuhA


HNB-GW


IuB


Iuh



_1364412550.vsd
HNBA


HNB-GWA


Iurh


HNBB


CN


IuA


IuhB


IuhA


HNB-GW


IuB


Iur



_1364412856.vsd
S1-MMEA


HNBA


HNB-GWA


IuhB


Iurh


IuhA


HNBB


CN


IuA


HNB-GWB


IuB


IuhA-B / B-A



_1364410911.vsd
HNBA


HNB-GW


Iur


Iurh


RNCB


CN


IuA


IuB


IuhA



_1364412150.vsd
S1-MMEA


HNBA


HNB-GWA


IuhB


Iurh


IuhA


HNBB


CN


IuA


HNB-GWB


IuB


Iurh


Iur



