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1
Introduction
R2-072369 proposed introduction of the External NACC (eNACC) between E-UTRAN and GERAN in order to enable better performance for packet data services upon cell change for those networks that do not support PS handover.

In this paper the eNACC between UTRAN and GERAN is revisited with the goal of identifying the impacts and architectural requirements when introducing the eNACC between E-UTRAN and GERAN. In addition some performance results are given in order to have an estimate of the performance to be expected by this mechanism in case of E-UTRAN.  

2
External NACC
The Network Assisted Cell Change feature was introduced in GERAN Release 4 in order to reduce the service interruption times for mobile stations in packet transfer mode during intra-BSC cell changes. The Rel-4 NACC enables service interruptions of 300-700ms at cell change by providing in the source cell prior to cell change the system information of a target cell allowing packet access in that cell, thus yielding a significant improvement compared to the few seconds service interruption during cell change without NACC: the acquisition of system information in a given cell prior to packet access in that cell is a time-consuming process. In Rel-5/Rel-6 the NACC feature was extended and RIM (RAN Information Management) procedures introduced to cover the inter-BSC cell changes as well as inter-RAT UTRAN GERAN cell changes (in the direction from UTRAN to GERAN): this is referred to as external NACC (eNACC).

External NACC between UTRAN and GERAN covers only the case where UTRAN is the source cell as the case from GERAN to UTRAN is of no value in terms of the service gaps: the acquisition of UTRAN system information when in UTRAN is faster than if it were done through GERAN. 

The minimum service interruption time of external NACC within GERAN thus involving SGSN is close to 1 second due to the delays in the core network (see for example G2-020765). The service interruption times between E-UTRAN and GERAN will be in the best case at least in the same order (~1 second). 

The exchange of the RAN Information required for external NACC is done by means of the RAN Information Management (RIM) procedures between RAN nodes. The contents are transparent to the Core Network (CN) and the CN nodes are utilized as relays for conveying the RAN information between the RAN nodes. However the end-to-end support for RIM is needed in the RAN and CN nodes.
There are two RIM procedures specified:

-
RAN Information Request procedure initiated by a BSC/RNC when it requires information from another BSC/RNC or when it requires ending of event-driven reports from another BSC/RNC.

-
RAN Information Send procedure initiated by a BSC/RNC when it has information to be sent to another BSC/RNC. The procedure may be event-triggered (e.g. change of System Information) or scheduled (e.g. by a request procedure). Event-driven reports may be stopped by the RAN Information Request procedure.

The support for RIM application in RAN and CN nodes can be identified by standardized procedures through:

-
BSSGP protocol (Gb interface); and

-
the reception of RIM signalling by the target BSC node.

Or by other implementation means such as:

-
specific algorithms for detecting whether a certain BSC supports RIM; 

-
operation and maintainance (O&M) procedures.
3
Introducing E-UTRAN GERAN eNACC
Introducing eNACC between E-UTRAN and GERAN following the principles of the eNACC between UTRAN and GERAN requires specification of the E-UTRAN GERAN RIM procedures in E-UTRAN and GERAN CN and RAN nodes as depicted in Figure 1:
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Figure 1: E-UTRAN GERAN external NACC basic network architecture
The support for the eNACC between E-UTRAN and GERAN will have the following impacts on E-UTRAN / GERAN architecture:

	From
	To
	Affected nodes
	Affected Network Interface
	Affected Radio Interface

	GERAN Gb
	E- UTRAN
	BSC,eNB, MME, SGSN
	Gb, S3 
	Um and Uu

	E-UTRAN
	GERAN Gb
	BSC,eNB, MME, SGSN
	S1, possibly X2, S3 and Gb
	Uu

	NOTE: The direction from GERAN to E-UTRAN is indicated for completeness, but is not considered a valid case by the authors as explained in the remainder of this document
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