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1 Introduction

During RAN3#77 proposals for support of SHO between an RNC and a HNB were presented in [1]. 
During RAN3#76 scenarios involving closed access HNBs were already excluded from the case studies of interest as deemed of low priority. 

Also, during RAN3#76 a final version of the RAN3 internal TR 37.803 (see [2]) was produced due to termination of the study item phase for H(e)NB mobility enhancements. It was finalised in that document that the priority level of SHO mobility from an RNC to a HNB is as follows, namely SHO mobility scenarios between RNC and HNB were considered to be of the lowest priority:

	Mobility Type
	From>To
	Source Type *
	Target Type *
	AC/MV needed
	Inter-GW
	Priority
	Notes

	SHO
	Macro > HNB
	
	O

H

C
	No

Yes

Yes
	N/A

N/A

N/A
	3

3

3
	Priority because of performance issues



	SHO
	HN B > Macro
	O

C

H
	
	No

No

No
	N/A

N/A

N/A
	3

3

3
	Priority because of performance issues


Priorities: 1, 2, 3; where 1 is the highest and 3 the lowest.

In this paper the solutions proposed to support SHO between an RNC and an Open or Hybrid HNB are considered and evaluated.
2 Status Quo on SHO Support between HNBs
During the course of Release 10 discussions on support of Soft Handover between HNBs were carried out. Such discussions analysed what are the SHO scenarios needed to be supported on the basis of deployments and provided benefits. The discussions resulted in the support of a number of SHO scenarios and in a number of SHO support restrictions, which are documented in 25.467 as follows:
>

5.7.4
Mobility Access Control

5.7.4.1
Limitations

The current version of the specification allows RNSAP relocation and SHO via Iurh only for the following scenarios:

-
Intra-CSG Closed access cell to Closed access cell mobility

-
Intra-CSG Hybrid access cell to Hybrid access cell mobility

-
Open access cell to Open access cell mobility.

>

Namely, it was agreed in Release 10 that the higher priority SHO scenarios to be supported are for intra CSG cases and between HNBs with the same Cell Access Mode. 

The agreements on the restrictions above also came because, by supporting intra CSG Soft Handovers between cells with the same cell access mode, it is possible for the SRNS to know the access rights of the UE to the DRNS cell without impacts (due to access control or membership verification procedures) to interface protocols such as RNSAP.

In fact, during the course of Release 10 it was agreed by RAN3 that: 

“In order to perform access control for SHO scenarios between HNBs the serving HNB shall evaluate whether the UE’s access rights match  the neighbour information available from the HNB Configuration Transfer function” 
The above is captured in the “Reason for Changes” of the agreed CR to 25.467 in [3]. 

From the above the following observation relative to hybrid HNBs can be deduced:

Observation 1: In cases of Soft Handover from Hybrid HNB to Hybrid HNBs the access right of the UE, i.e. the UE membership status towards the Hybrid cell, needs to be checked before triggering a Radio Link Setup procedure 

In RAN3#73 it was agreed to capture only stage 2 changes for the support of Soft Handovers between HNBs. The reason for this was that
1) Only Intra CSG Soft Handovers between cells with the same Cell Access Mode are allowed and

2) The SRNS always knows the access rights of the UE towards the SRNS. For example, a Hybrid SRNS knows whether the UE is member or non-member of its CSG and as a consequence it knows if the UE is member or non-member of the Hybrid cell in the DRNS. 
Point 2) above is confirmed by the text captured in TS25.467, section 5.7.3, where the conditions to trigger Radio Link Setup from SRNS HNB to DRNS HNB are as follows:

“
The SHNB evaluates the UE’s access rights against neighbour information available from the HNB Configuration Transfer function. If the UE has access rights for the DHNB, the SHNB may decide to setup a new RL and send an RNA:CONNECT message containing an RNSAP:RADIO LINK SETUP REQUEST message to the DHNB to set up a radio link at the DHNB.”

In case of Hybrid to Hybrid Soft Handovers, the stage 2 agreement was taken on the basis that the same Membership Status applies to SRNS and DRNS and therefore queuing/prioritisation parameters for UE admission in DRNS can be set by SRNS at Radio Link Setup Request.
Observation 2: In currently supported Intra CSG Hybrid HNB to Hybrid HNB Soft Handover scenarios the SRNS always knows the UE’s Membership Status towards the drift cell. Hence, prioritisation at DRNS can be applied by queuing/prioritisation parameters setting during Radio Link Setup Request

Note that, as an example, in case of an Open HNB to Hybrid HNB Soft Handover, the Open HNB would not know the UE’s Membership Status at the Hybrid SRNS cell. Therefore the Open HNB to Hybrid HNB Soft Handover case was excluded from the supported scenarios because its support would require high impact changes to interface protocols.
3 SHO Support between RNCs and HNBs

On the basis of the agreements taken in the course of Release 10 and highlighted in Section 2, it seems clear that the following can be stated
Observation 3: An SRNS RNC shall know the UE’s Membership Status before triggering a Radio Link Setup procedure towards a Hybrid HNB, in order to ensure appropriate admission control and prioritisation of UE’s bearer traffic.
Observation 3 is in line with the agreements taken in Release 10 because it states that the SRNS shall be able to evaluate the access rights of the UE towards the DRNS cell before triggering Radio Link Setup. 

This observation, together with the agreements taken in Release 10, clearly indicate that the proposals in [1] to always admit a UE to a DRNS hybrid HNB as non-member are not in line with the principles followed so far in 3GPP and cannot be supported.

In order to support Soft Handover procedures between an RNC and a Hybrid HNB, which are in line with the principles agreed in Release 11 substantial changes will have to be applied to common interface protocols such as RANAP, in order to allow membership verification. However, this would contradict the agreements taken in RAN3#75, where the following was minuted:
Conclusion: in R11 we will not explicitly focus on SHO support from Macro to hybrid/open HNB. If this functionality comes for free from the introduction of the Iur between Macro to open/hybrid HNB, then even better. Otherwise, if any limitation is found supporting companies can bring a focused WI proposal to introduce full SHO support in future releases

From the agreements quoted above it seems clear that what comes “for free”, i.e. without extra standardisation impact, is support for Soft Handovers between RNC and Open Access HNB, but not support for Soft Handovers between RNC and Hybrid Access HNBs.

On the basis of the above the following is proposed:

Proposal: In light of the Release 10 agreements on support for intra CSG Soft Handovers between cells with the same Cell Access Mode and in light of the agreements taken during the course of RAN3#75 on support of SHO between RNC and HNB, it is proposed to limit support of Soft Handovers to cases of RNCs and Open Access HNBs. 
2 Conclusion
This paper discussed the basis of existing support for HNB to HNB Soft Handovers and how the principles behind Release 10 agreements can be extended to Release 11 for the case of RNC to HNB Soft Handovers.
The following two observations are part of the Release 10 status quo for HNB to HNB Soft Handover support:

Observation 1: In cases of Soft Handover from Hybrid HNB to Hybrid HNBs the access right of the UE, i.e. the UE membership status towards the Hybrid cell, needs to be checked before triggering a Radio Link Setup procedure 

Observation 2: In currently supported Intra CSG Hybrid HNB to Hybrid HNB Soft Handover scenarios the SRNS always knows the UE’s Membership Status towards the drift cell. Hence, prioritisation at DRNS can be applied by QoS parameters setting during Radio Link Setup Request

By extending the baseline principles of Release 10 to the case of RNC to HNB Soft Handovers the following observation can be derived:

Observation 3: An SRNS RNC shall know the UE’s Membership Status before triggering a Radio Link Setup procedure towards a Hybrid HNB, in order to ensure appropriate admission control and prioritisation of UE’s bearer traffic.
Given the agreements taken in RAN3#75, where it was stated that support of SHO between RNC and HNBs can be allowed only if it comes “for free”, i.e. without any major changes to the specifications, and given the need for dedicated Membership Verification procedures in case of SHO between RNC and HNBs the following is proposed:
Proposal: In light of the Release 10 agreements on support for intra CSG Soft Handovers between cells with the same Cell Access Mode and in light of the agreements taken during the course of RAN3#75 on support of SHO between RNC and HNB, it is proposed to limit support of Soft Handovers to cases of RNCs and Open Access HNBs. 
It is proposed to agree to the Proposal stated above and to capture support of Soft Handover between RNC and Open access HNBs in relevant specifications accordingly.
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