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1. Interoperability of GERAN with other systems

The operational environment for GERAN will certainly require support for inter system service continuity. This may result into interoperation between different radio access systems. The radio access system interoperation must be also supported within a single 3G core network, if more than one radio access type is provided (e.g., both UTRAN and GERAN). Thus, the GERAN must support functions that would allow efficient interoperation between UTRAN, GSM and IS-136 radio access systems. Most important issues that need to be solved in order to efficiently proceed with standardization are the handover scenarios.

In the "Radio Requirements for GERAN R2000" (tdoc 2-00-487) there is a section on intersystem requirements. The exact handover requirements are still listed 'For further study' in all combinations. This document intends to fill in the handover requirements when UMTS PS CN R00 and GERAN are involved. 

The tables in tdoc 2-00-487 also does not take into account the radio access bearers that will be required to support real-time IP services. In addition handover requirements depends on the type of service that is provided. For the purpose of this document the following terms are used: 

· Seamless handover: Performance requirement on speech interruption (i.e. “mute” period) shall be equivalent to or better than GSM or ANSI-136 handover for telephony services.

· Lossless handover: Maintain maximum packet loss limit (i.e. less than TBD) and maximum delay limit (i.e., less than TBD or undefined) during handover. 

GERAN is expected to provide at least the following bearers:

· Non Real-time bearer

· IP Telephony bearer

· Real-time bearer

The following tables 1 and 2 presents the minimum required scenarios for handover, both intra network and inter system. These tables takes into account the bearers and describes the required handover type (lossles and seamless). It should be noted that these tables do not contain scenarios from R99, which are assumed to be supported for R2000.

Table 1. Intra network handover requirements for UMTS R00 network.


UMTS PS CN R00 + UTRAN
UMTS PS CN R 00+ GERAN


Non-Real Time Bearer
Real Time Bearer
Real Time IPT service
Non-Real Time Bearer
Real Time Bearer
Real Time IPT service

UMTS PS CN R00 + UTRAN


Non-Real Time Bearer
Lossless
No
No
Lossless
No
No


Real Time Bearer
No
Seamless
No
No
Seamless
No


Real Time IPT service
No
No
Seamless
No
No
Seamless

UMTS PS CN R 00+ GERAN
Non-Real Time Bearer
Lossless
No
No
Lossless
No
No


Real Time Bearer
No
Seamless
No
No
Seamless
No


Real Time IPT service
No
No


Seamless
No
No
Seamless

Legend:

No: Not required

Lossless: see definition above

Seamless: see definition above

Table 2. Intersystem handover requirements for UMTS R00 network.

Intersystem

Handover Between
GSM CS CN + GSM BSS
IS41 + TDMA-136


GSM PS CN+ GSM BSS
UMTS CS (R99/R00)
UMTS PS (R99)

UMTS PS CN R00 UTRAN/GERAN
Real Time Bearer 
No
No
-
No
Seamless


Non-Real Time Bearer
No
No
Lossless
No
Lossless


Real Time IPT service
=> Seamless(1)

Voice only
No(2)
No


=>Seamless(1)

Voice only
-

Legend:

=>: Handover from UMTS PS CN R00 to other network

<=:Handover from other network to UMTS PS CN R00

- : service not supported by either network

No: Not required

Des: Desired

Lossless: see definition above

Seamless: see definition above

(1) For call initiated in UMTS PS CN R00, handed over to another network, handover back to UMTS PS CN R00 should be supported. Not for calls initiated in other networks.

(2) Supported in release 2001.

It is believed that scenarios presented in tables 3 and 4 are the minimum required scenarios for R2000. However, most relevant input should come from the operators. It is worth noting that due to tight standardization schedule for GERAN R2000, number of options should be limited to the set of scenarios that are crucial for efficient deployment of GERAN R2000 services.

