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MS Modes of Operation

1 Introduction

As GERAN R00 (or R4/R5) is adopting Iu interface for the connection to UMTS Core Network, it is essential that R00 terminals occur as multi-service terminals. Also, as the network migrates from R99 to R00, there will be areas where there may be plurality of cells offering various capabilities to the terminals, both depending on system release and operator choice of configuration. This document suggests definitions of MS operational modes in the R00 GERAN network. 

The different mobile modes in this document use the definitions in [1] and [3]. The definitions do not support the R00 features and the definitions should probably be updated in R00. Throughout the document the interfaces A, Gb, Iu-cs and Iu-ps are used to denote the different types of connections between GERAN and the CN that may be possible in R00. The different types of connections are currently associated with different radio protocols over the Um radio interface. These are GSM CS (A), GPRS/EDGE R99 SNDCP/LLC/RLC/MAC (Gb) and GERAN R00 PDCP/RLC/MAC (Iu). The working assumption in this document is that the complete Iu interface is adopted in GERAN R00, i.e. both Iu-ps and Iu-cs. 
2  MS Modes of Operation

2.1 Class A

Supports simultaneous attach, activation, monitor, invocation and traffic. The mobile user can make and/or receive calls on two services simultaneously subject to the QoS requirement [1]. In the R99 case Class A implies simultaneous support of GSM GPRS services and GSM CS services including SMS but in R00 Class A can be extended to CS and PS services in general.

The definition of Class A mode could be kept almost the same for coming releases. True Class A mode MS should always be possible to support with two radio entities, the ability to operate at different frequencies at the same time. One radio entity will in this case operate either in CS GSM or CS ANSI-136 and simultaneously the other entity will operate in the PS domain. 

2.1.1 Class A (A/Gb) in R99 (DTM)
In the R99 standardization work a need for a Class A service without two separate radio entities in the mobile has been foreseen. Class A service is considered useful by the mobile customer but is for practical reasons hard to implement without coordination of radio resource handling in GSM and GPRS. This problem has lead to the standardization of RAN controlled coordination of radio resource handling in GSM/GPRS R99 Dual Transfer Mode (DTM). It was previously known as Simple Class A. Standardization of DTM is an ongoing project within the TSG GERAN Ad-hoc group on GPRS class A and the resulting R99 CRs are expected to be completed shortly. The basic principle of DTM is that the radio resources allocated to CS and PS traffic are coordinated so that they either occupy the same timeslot (“TCH/H+PDCH/H”) or adjacent time slots. This makes it possible for the mobile to do measurements and avoid Tx/Rx conflicts. DTM is described in [2]. No corresponding DTM mode is defined for CS ANSI-136/PS GPRS.

2.1.2 Class A in R00

One goal of GERAN R00 is to provide new bearer services over the packet interface towards UMTS core network. This bearer service can be both RT (Real-Time, e.g. Conversational Multimedia) and NRT (Non Real-Time). It is similar to the Class A service offered in GSM/GPRS R99 since it also provides voice and data simultaneously. In this document the SIP style service is not called Class A service though since it is only offered over the PS domain.

Although SIP style service is available it should also be possible for GERAN R00 to support Class A service towards the CS domain. This section proposes a possible way for the network to support this in GERAN.

The DTM service from R99 for service over the A and Gb interface will continue to be supported in R00. This provides a simple solution that requires minimum extra standardization effort. The Class A service will work for simultaneous RT-CS and NRT-PS traffic. Network controlled cell reselection for NRT traffic from Iu-ps to Gb will be supported and will be common during roll out of GERAN. 

Once an Iu-cs interface is adopted for GERAN R00, Class A over (Iu-cs/Iu-ps) should be developed. This requires minimal effort, since all existing mechanisms can be directly re-used from UTRAN
. There will be several possible benefits of this type of Class A compared to DTM in R99. It will be possible to provide both RT-CS and RT-PS simultaneously and it will further align GERAN and UTRAN. Both CS and PS will now be controlled by the same RR protocol and both will also be controlled by RANAP. 
This solution would also imply 
· No new protocol combinations in the MS or GERAN, which are required to coordinate RR, MM and CC

· No protocol conversion in GERAN, which create dependencies between evolution tracks and often impose function limitations
· a clean break between (A/Gb) and (Iu-cs/Iu-ps). This allows a faster transition of terminals and Core Networks. This is beneficial for operators having both 2G and 3G Core Networks and operators without a GSM/UMTS Core Network.


No “DTM” over (A/Iu-ps) or (Iu-cs/Gb) should be standardized.

2.2 Class B

Network support for Class B mode of operation meaning support for CS paging during a packet call over Gb will be supported in R99. It is therefore recommended that Class B mode will be supported also for R00 capable mobiles that are using the Iu-ps for PS service otherwise the customer will feel a restriction that did not exist for R99 mobiles.

In Class B R99 the procedures for handling a CS page during a PS call is implementation dependent in the MS. There is a need to standardize this in R00 where the PS call can have QoS corresponding to conversational and the service interaction needs to be managed.

2.2.1 Class B (A/Iu-ps) in R00

Should be supported in R00. 

2.2.2 Class B (ANSI-136/Iu-ps) in R00

When a mobile is involved in a PS connection either over Iu-ps or Gb it should be possible to receive CS paging that are tunneled through the Gs interface from ANSI-136. This is FFS but it should be supported in R00. Packet paging when active in CS ANSI-136 mode will probably not be supported.

2.3 Class C

No need to change to the definition of Class C it should always be possible to stay connected in CS mode over A and in PS mode over Iu-ps and Gb separately.
2.4 Terminology

Ref. 4 among others have realized the need for revised definitions. The direction is to keep A/Gb (2G) as a separate group from Iu (3G).
3 Conclusion

With the adoption of the Iu interface for GERAN R00, MS modes of operation need to be modified for Class A and Class B.
It is recommended that a network supported (single radio entity) Class A service over (Iu-cs/Iu-ps) is standardized. This service will then work particularly well for mobiles engaged in UMTS Class A mode or GSM/GPRS Dual Transfer Mode and moving into a GERAN only coverage area.
No DTM-like mode over A- and Iu-ps-interfaces should be supported in R00. The main reason for this is that a similar type of service is already supported in R99 over (A/Gb). Further, with single radio Class A definition for (Iu-cs/Iu-ps) in GERAN R00, there will not be a need for this particular combination and its introduction will only lead to more modes that the terminals and  future RANs are forced to support.

Class B service over either (A and Iu-ps) or (CS ANSI-136 and Iu-ps) should be supported in R00.

Class C service as defined today will be supported.
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� We refer here to UTRAN with the Iu-ps/Iu-cs interface. UTRAN can also support IS-634, which is similar to the A-interface, but there are no existing CC/MM/RR coordination mechanisms to be re-used in GERAN.





