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GERAN support for Optimised INTER RAT HANDOVER INFO message 

1. Introduction

TSG RAN2 has defined an optimized procedure [1] for Rel5 dual-mode GSM/UMTS mobiles, where these mobiles may send INTER-RAT HANDOVER INFO with a reduced size. Since this information is sent at call setup, there is an added delay (said to be typically 0.5-0.75 seconds, sometimes up to 0.9 seconds) specifically for dual-mode mobiles. The optimized procedure reduces the delay (by approximately 0.5 seconds for the worst case).

The MS/UE must be informed about which format it may use for the signal INTER_RAT HANDOVER INFO (“compressed allowed” or “uncompressed mandatory”) so that GERAN can pass the signal on transparently to the target UTRAN in the message HANDOVER REQUIRED. In [4] it is clarified that the optimized procedure shall only be allowed when all UTRAN neighbour cells have been upgraded to Rel 5 and thus support the “compressed” format. Since all possible UTRAN candidate cells are upgraded, there is no need to upgrade the information, when the mobile changes cells, e.g. during a CS call or PS session. However, this seems to contradict 8.1.16.2 in [5] 
and it seems difficult in practice, especially in shared network scenarios. Hence this paper assumes that each GERAN cell information is updated, when all UTRAN neighbours to this specific cell are updated to accept compressed format.

UTRAN must, of course, support the uncompressed (legacy) format, also when UTRAN is upgraded to Release 6.

It is assumed that this “information flag” is managed by OAM.

2. Requirements

We assume that the chosen procedure shall fulfil:

1. It shall work from initial call establishment from Idle mode 

2. It shall work when a CS call is ongoing when the MS/UE enters a cell (using Handover), from which it later may perform a handover to UTRAN 

· if the assumption that all UTRAN cells have equal support for compressed format is valid, this follows from point 1 above, since MS/UE capabilities are forwarded at handover

3. It shall work when a PS call/session is ongoing when the MS/UE enters a cell (using Cell Re-selection), from which it later may perform a CS call establishment.

4. It shall work both for DTM and non-DTM mobiles

5. It is desirable that the procedure works also when the IE changes while the MS/UE stays in a cell (see chapter 8.1.16.2 in [5]). 

· However, the change will probably only take place in one direction (uncompressed before, compressed allowed after) and both formats are accepted after the conversion, so this is not a real needed.

6. It is desirable that the procedure will work also for the (future) cases involving PS Handover. 

· However, it is possible that all new mobiles and networks supporting these modes will use just one format (i.e. Compressed), so that no choice of INTER-RAT HANDOVER INFO will be needed
3. Alternatives

Three possible alternatives have been proposed:

· Send information in broadcast information SI/PSI (proposed by RAN2 in [2] and [4])

· Send information at registration using a RA/LA Update message (proposed by GERAN [3])

· Use some other GERAN signaling message

4. Analysis of alternatives

4.1. PSI/SI

In this alternative each GSM cell broadcasts to all mobiles if compressed INTER_RAT HANDOVER INFO can be used or not. At initial call setup or Cell Re-Selection the mobile autonomously reads the SI/PSI. At CS handover to a new cell, the MS/UE currently reads the full SI/PSI before establishing a new CS call. Hence this procedure works for all currently defined call cases.

Advantages: 

· The method works also in PS domain, if this feature will be needed for PS Handover

Disadvantages: 

· 4 bits are added in both SI and PSI. It is difficult to allocate bits without degrading the common channel performance

· If the mobile must update the INTER_RAT HANDOVER INFO at handover, then mechanisms must be added (see 4.3.2) 

4.2. LA Update

In this case the mobile gets the information about the use of compressed mode in the LOCATION UPDATE ACCEPT message.

Disadvantages:

· LAU is not performed during ongoing CS call and the mobile is thus not informed when there is a need to update the INTER_RAT HANDOVER INFO, when the call is handed over between cells.  

· The intermediate 2G-MSCs must be updated to handle the modified LOCATION UPDATE ACCEPT message. 

· If the mobile must update the INTER_RAT HANDOVER INFO at handover, then mechanisms must be added (see 4.3.2)

Advantages: 

· None 

4.3. Other GERAN signals

4.3.1. Immediate Assignment

IMMEDIATE ASSIGNMENT is the most suitable existing signal, since it is currently used to trigger EARLY CLASSMARK sending, where [INTER-RAT HANDOVER INFORMATION] is presently carried. This signal always precedes any CS call/session setup, so the information is made available to BSS in time for Handover or Directed Retry, if needed.

Advantages:

· The same procedure as in Rel 5, hence minimal impact

· No BCCH/PBCCH resources needed

Disadvantages:

· If the PS domain will get into the same situation with two different formats of “INTER-RAT PS HANDOVER INFORMATION”, then the UE must be informed about the neighbour UMTS capability also on the PS side, so some further modification will be required in this case.

4.3.2. Classmark Enquiry

Another alternative is the message CLASSMARK ENQUIRY. This could be used at any time, but it is less suited than IMMEDIATE ASSIGNMENT at call setup, e.g. when Directed Retry is used. However, CLASSMARK ENQUIRY is a complement to get data in another format after handover, if the entire network (including equivalent networks) does not support the compressed format. BSS would know, probably by checking the format of the transferred MS/UE capabilities, if a different set of INTER-RAT HANDOVER INFORMATION is needed. BSS will in this case send CLASSMARK ENQUIRY with a new IE indicating the format.

5. Conclusions

It is proposed to use the signal IMMEDIATE ASSIGNMENT to tell the mobile what format to use.

This method has the least impact on the network, the mobile and system performance.

A similar procedure may not be needed for the PS domain, if only one format is standardized for that domain. This is the proposed working assumption.

If networks will not be homogeneous, then it is proposed to use CLASSMARK ENQUIRY to prompt the MS/UE to update the INTER-RAT HANDOVER INFORMATION.
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� “while in connected mode using another radio access technology, the inter-RAT handover info changes compared to what has previously been sent via the other radio access technology”


� Obviously a data field must be allocated in IMMEDIATE ASSIGNMENT instead. However, initial investigations indicate that this is feasible without extending the message
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