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Inter-RAT Iur-g issues

1 Introduction

In GERAN a control plane Iur (i.e. Iur-g) is defined between different BSS [1]. This interface will facilitate SRNS relocations as well as allow GERAN Registration Area to extend over more than one BSS coverage area. A similar interface is also proposed between UTRAN and GERAN [2]. This paper tries to list open issues concerning the introduction of this interface. For more background information see [3].
The following assumptions are taken in this document.
· The presence of the Iur-g is transparent to the UE/MS. This implies that the UE/MS should behave like a UTRAN UE in UTRAN and a GERAN MS in GERAN, legacy mobiles will also be supported.

· Iur-g is optional as the Iur in UTRAN today. 

· The Iur-g is based on the existing Iur and uses a subset of the messages and procedures defined in the 3GPP TS 25.42x series. The Iur-g does not support user data.
2 Inter-system Iur-g issues that needs to be studied

2.1 RAN behavior

The behavior of the RAN when the UE/MS performs Cell/GRA/URA Update in a BSS/RNC other than the serving is currently an open issue. Since the Iur-g will not support a user plane, an SRNS relocation is necessary before any user data can be sent. If this shall be done at every Cell update or not will affect the issues raised in this paper. Regardless when the SRNS relocation is triggered it is believed that the behavior of the Serving RNC/BSS will be different if the UE/MS is currently located is in GERAN or UTRAN. 

If the UE/MS are allowed to be in CELL_FACH (or CELL_PCH) or CELL_Shared in another system then the serving RNC/BSS all the RRC functions that are used in this state needs either be the same in both systems or separate functions needs to be developed in GERAN RRC and UTRAN RRC for this special case. Areas that need to be studied are how to combine the RRC of UTRAN and the RRC of GERAN given the fact that UTRAN and GERAN have different functional split between RRC and RLC/MAC, and that GERAN will reuse some RR functions from GSM. 

If however SRNS location are triggered at the reception of Cell Update and the UE/MS is in another RNC/BSS coverage area the issue of RAN behavior is limited to how the RAN shall behave when the UE/MS is in URA/GRA_PCH state. This solution is preferred by Ericsson. Only the following RRC messages will in that case be necessary to support over the inter-system Iur-g: Cell Update, URA Update, URA Update Confirm and RRC Connection Release. 

2.2 Ciphering and Integrity protection

The control channels used for RRC signaling are different in GERAN and UTRAN. All the RRC messages that is used over the Iur control plane in UTRAN uses the CCCH (FACH/RACH). No corresponding FACH/RACH channels for transfer of RRC messages exist in GERAN. In GERAN some of the radio resource control functions will be handled by RLC/MAC. 

In GERAN it will be necessary to provide integrity protection both for RRC and RLC/MAC control messages. In order to provide integrity protection for RLC/MAC messages in the case when the UE/MS is located in a BSS other than the serving BSS changes to the Iur-g are perceived. The reason for this is that today only the serving BSS will be able to perform integrity protection. 

Ciphering in GERAN and UTRAN will be handled on RLC/MAC level. The RLC/MAC are system specific and will reside in the system the UE/MS currently is in. In UTRAN all control messages that are passed over the Iur that requires ciphering are using a DCCH and a user plane Iur. The messages sent over CCCH are not ciphered. No functions are available today to provide ciphering to control messages using the control plane Iur.

Exactly how significant the impacts of these issues are and what changes are needed to solve them is FFS.

2.3 Radio Bearers 

2.3.1 Signaling Radio Bearers

UTRAN supports all signaling bearers over Iur for a mobile in CELL_FACH State in a RNC coverage area other than the Serving RNC. Over an inter-RAT Iur-g only connectionless control messages will be available. This will probably not be a problem as long as SRNS relocation always follows immediately after the RAN receives a Cell Update. However if SRNS relocation is not triggered this will cause problems for instance with ciphering of Cell Update Confirm.

2.3.2 User plane Radio Bearers

In UTRAN the mobile will keep the User Plane Radio Bearers when going from Cell_FACH State to URA/CELL_PCH State. It is therefore not necessary that the mobile re-establish the RB when performing a Cell Update after coming back from URA/CELL_PCH state or after changing cell. If any reconfiguration of RB, transport or physical channel is necessary this can be done with the Cell Update Confirm message. The context for these RB is also transferred at SRNS relocation so that the UP RB does not need to be re-established in that case. 

The way GERAN handles UP RB is still FFS but it is assumed that it will keep the RB when switching RRC state and performing SRNS relocation in the same way as UTRAN.

At inter-RAT SRNS relocation the User Plane Radio Bearers needs to be transferred between the systems. The RB context including physical and transport channel is very system specific in UTRAN and extensive signaling might be necessary to re-establish the RBs when moving between GERAN and UTRAN. It will be possible to solve this issue of re-establishment of the RBs with existing messages. It shall however be noted that the extra RB re-establishment will have impacts on the performance SRNS relocations between UTRAN and GERAN. The Inter-RAT SRNS relocation will involve more signaling and also more delay compared to the Intra-GERAN and Intra-UTRAN. Extra delay and extra signaling will also be introduced in the case the UE/MS is in URA/GRA_PCH State in a RNC/BSS other than the serving and uplink or downlink user data arrives. The reason for this is that an Inter-RAT SRNS relocation needs to be triggered before the data can be transmitted.

The performance of Inter-RAT SRNS relocation needs to be studied.

2.4 CN initiated paging

An issue exists when an UE/MS is in PMM_Connected in URA/GRA_PCH State, is Idle on the CS side and receives a CS call. If the UE/MS currently is in the other system over the inter-system Iur-g it will not be possible to receive the page without performing an SRNS relocation (assuming 2-phased page). Even if one phased page is defined the system needs to perform an SRNS relocation in order for the UE/MS to be able to send a CN page response and other NAS signaling. 

The main problem with this is that after the SRNS relocation the UE/MS might be in a different MSC coverage area or LA and the page response will be lost. This increases the risk of lost pages.

UMTS can only perform an SRNS relocation towards the CS CN once an Iu signaling connection is setup but the SRNS relocation is needed before that. Similar problem might exist in PS Idle and MM_Connected. 

3 Conclusion 

This paper list some of the issues that needs to be studied by both TSG RAN and TSG GERAN before an inter-system Iur-g can be introduced. In particular the issues around handling of User Plane Radio Bearers, Core Network paging, Integrity protection and Ciphering when the UE/MS has a serving RNC/BSS in one system but is currently camping on the other system need to be solved. The impact on UTRAN on these solutions as well as the benefits of an Inter-RAT Iur-g will also need to be determined. 
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