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1. Introduction

This paper is intended to discuss whether an "Iur" interface between GERAN-BSCs and between GERAN-BSC and UMTS-RNC is needed in the cases of handovers and relocations.

First, because it is not clear enough, it is necessary to clarify what is exactly an “Iur” interface. What is its purpose.

2. Iur interface clarification in UMTS

2.1. Discussion

2.1.1. Iur for the transfer of MAC-PDUs

At the beginning of UMTS studies, Iur interface has been introduced in UMTS mainly for solving the need for macrodiversity in FDD mode: for a given mobile, several simultaneous "Radio Links" are required in WCDMA in most of the cases. The Iur interface was intended to carry MAC-d frames between the Serving RNC and the Drift RNC. They are carried over AAL2 in R99.

2.1.2. Iur for RNC/RNC signalling

There had also been a need for having signalling between SRNC and DRNC for the establishment/release of these radio links from the SRNC, which is the anchor point. That signalling does not concern the Core Network, hence fully belongs to the UTRAN. 

2.1.3. Iur is not used for the transfer of N-PDUs

Then, during SRNS relocation procedure at least for Reliable NRT services, there was a need to forward the Downlink N-PDUs received by the old SRNC (source RNC) to the new SRNC (target RNC). These N-PDUs are not MAC-d frames but CN frames coming from GGSN and SGSN. As these N-PDUs sent from source RNC to target RNC are carried transparently with regards to the CN, we can consider that they can be carried without going across the CN, but directly across an independent Transport Network. 

In R99, it has been agreed to use Iu-ps instead of Iur:

· Because Iur is intended to be used for radio frames (MAC-PDUs) only and UTRAN signalling

· And because N-PDUs are carried over GTP-u/UDP/IP/AAL5/ATM which do not exist on Iur: neither SGSN nor GGSN are involved, only routers of the IP transport network. The forwarded N-PDUs are transmitted over one single GTP-u tunnel from the source SRNC to the Target SRNC.

This is specified in 3GPP TS 23.121 v3.3.0 specification in sections 4.2.2.1 and 4.2.2.2.

An extract of these sections is shown below.

------Start of extract-----------------

4.2.2.1.4
Adopted solution for data retrieve in UMTS

Data Retrieve procedure at SRNS relocation shall be carried out through the Iu interface: data exchanged between source and target SRNC are carried over Iu at ATM layer. They are routed at IP layer towards the target SRNC and there is one single GTP tunnel between the source SRNC and the target SRNC.
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------End of extract-----------------

2.2. Summary

Iur is composed of:

· A user plane that carries MAC-PDUs (user data and RRC frames).

· A signalling plane that carries Radio Network Layer signalling (RNSAP) and Transport Network Layer signalling (ALCAP).

Iu-ps carries Forwarded N-PDUs over one single GTP tunnel from one RNC to the other.

3. UMTS SRNC relocation for Real-Time services

An Alcatel contribution (R3-001335) has been submitted at RAN3#13. That contribution showed that the "SRNC bi-casting" solution, based on the same principles as the existing Relocation for NRT services agreed in R99, can be used for RT services as well.

Another contribution from Nortel supported the "GGSN bi-casting" solution (R3-001380).

1) Both solutions use Iu-PS for the transfer of N-PDUs. They don't use Iur for that purpose.

2) It was agreed at RAN3#13 that both solutions can be used for RT services (provided that there is no PCDP constraints). The break in transmission is similar to both solutions.

4. UMTS inter-RNC hard handovers for RT services

They are needed for example when the cells (controlled by different RNCs) are on different frequencies.

In this case, the MAC-PDUs are sent over the Iur, and the Serving RNC does not change. See [5] TR 25.931 v3.0.0 section 7.11.1.1.

The main advantage is the complete independence of Hard Handovers and SRNS Relocations: SRNS Relocations can be performed at any time, in complete decorrelation with Hard Handovers.

An other advantage is that the handovers, which are radio phenomena, are hidden to the Core Network.

Furthermore, the Core Network is less loaded and the handovers involve less nodes (only the two concerned RNCs, not the CN nodes).

5. Inter-system GERAN/UMTS handover for RT services

The two mechanisms proposed for SRNC relocation in UMTS have also been studied for handovers with switching in the CN, i.e. when there is no use of Iur for the transport of MAC-PDUs.

Both solutions can be used. However, it was recognised that the GGSN bi-casting solution proposed by Nortel has the main drawback to delay the Handover Command message and therefore delays the Handover Execution. See Liaison to SA-WG2 (R3-001578).

This is due to the fact the Handover Command message to old RNC cannot be sent before the GGSN has successfully carried out the bi-casting. There is no such drawback in the SRNC bi-casting solution.

6. Inter-BSC GERAN handovers and relocations

It has been agreed at SMG12/SA2 joint meeting that GERAN will be connected to the 3G-CN via Iu-ps interface for both non real-time and real-time services
. The GERAN-BSC / SGSN functional split will be based on the same principles as the UTRAN-RNC / SGSN functional split since they use the same Iu-ps interface.

Therefore, the Relocation mechanisms adopted for UTRAN can be used for GERAN as well.

For inter-BSC handovers, it would be very beneficial to use the same mechanisms as UMTS inter-RNC hard handovers, i.e. to use Iur to transfer MAC-PDUs between a "Serving BSC" and the "Drift RNC". 

The advantages have been listed above in section 4:

· Independence of Core Network from hard handovers, which should be treated at RAN level only.

· Decorrelation of hard handovers and BSC Relocations.

· CN is less loaded since not involved in Hard Handovers (Relocation are a lot less frequent than inter-BSC hard handovers).

· Hard handovers should be much faster since less nodes and less signalling messages are used.

It has the advantage to allow a simple and homogeneous way to handle Handovers in GERAN and in UMTS since anchor points and mechanisms would be very similar.

The Iur for the transfer of MAC-PDUs between a GERAN BSC and an UMTS RNC does not seem reasonable because it is unlike that GERAN MAC-PDUs would be similar to UTRAN MAC-PDUs.

7. Proposal

It is proposed:

1) To use "Iur" for signalling between two GERAN-BSCs, 

2) To use one single GTP-u tunnel between two GERAN-BSCs to carry N-PDUs, over Iu-ps, in case of BSC Relocation.

3) To use Iur to transfer MAC-PDUs between two GERAN BSCs in case of inter-BSC hard handover.

4) To use the same mechanisms for hard handovers and relocations in GERAN as in UMTS.

5) To use "Iur" for signalling only between a GERAN-BSC and a UTRAN RNC, 

6) To use one single GTP-u tunnel between a GERAN-BSC and a UTRAN RNC to carry N-PDUs, over Iu-ps, in case of GERAN/UMTS inter-system handover.
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� When a RT service is supported, only handovers (and not cell reselections) can satisfy the QOS requirements. These handovers refer to GSM handover principles, i.e. on measurements sent by the MS, the UTRAN may decide to initiate a handover, then prepare the new path (terrestrial and radio), and when completed, sends a HO Command to the MS. When the MS accesses the new cell, the Network switches from the old path to the new path.
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