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At RAN#17 there was discussion about the handling of early mobiles. As an outcome of the discussion, RAN2 has been tasked to investigate details of an extension container mechanism and provide technically correct CRs to RAN#18. This paper discusses some issues relating to the extension container mechanism and early mobile handling.

1
Hooks or extension container

At RAN2#32 Motorola submitted a CR [1] that proposed to introduce spare bits that could be utilised later to aid the handling of early mobiles. The exact definitions of the bits were left undefined until problems are identified but it was necessary to introduce the spare bits before release 4 was closed to non-backward compatible changes to the ASN.1. The proposal was commonly referred to as 'hooks'. 

At the same meeting, there was a proposal from Nokia to introduce extension containers into messages. This proposal would allow non critical extensions to be added to release 99 messages even after release 4 is closed to non backward compatible changes.

We consider these proposals are adding very similar functionality - they both provide a means for adding extra information elements into release 99 messages after release 4 has been closed to non backward compatible changes. However, there are some differences that should be highlighted:

-
The hooks proposal would only add the spare bits to those messages which would be useful for the purpose of handling early mobiles. These are the same messages that currently contain UE capability information. In contrast the extension container proposal could be used to add extra information elements to any message.

-
The hooks proposal adds a fixed overhead to all of the messages in which the spare bits are included even if the bits are not defined. In contrast, the extension container is of variable size and so introduces only a single bit overhead if no extension is defined, although if the extension is used then one octet of overhead is introduced by the length indicator field.

Given this, Motorola supports the introduction of these extension containers, and the use of these for the purpose of handling early mobile problems when the need arises.

2
Messages to include the extension container

For the purpose of helping to handle early mobiles the extension container should be added to at least the following messages:

-
RRC Connection Setup Complete

-
UE Capability Information

- 
Inter RAT handover Info (transferred over GSM)

-
SRNS Relocation Info (container transferred from source RNC to target)

For use as a general extension mechanism the extension container should also be added to other messages. As the extension container mechanism only adds a single bit overhead to messages for which no extension is defined, there is little disadvantage to adding the container to most messages. 

However, some messages have tight size constraints and a little more investigation is required before concluding whether the extension container should be added to these messages. RRC Connection Request must fit into a single transport block on RACH with a typical size of 21 octets (based on the configurations in 34.108). As an example an RRC Connection Request containing a 15 digit IMSI and a measurement report on the serving cell and just one neighbour cell with SFN-SFN timing information is approximately 17 octets. It can be seen from this example that the message size is close to its limit even with just a single neighbour cell measurement. If the extension container is utilised in RRC Connection Request then the octet overhead for the length indicator will be introduced which seems undesirable. 

The benefit of adding some sort of extension mechanism to RRC Connection Request is that it enables information elements to be added in order to help early mobile problems where special handling from the network is required from the very first message. Given that all early mobiles will have undergone interoperability testing it is reasonable to assume that all early mobiles correctly support a basic configuration that enables them to establish an RRC connection. Therefore it should be possible to handle most early mobile problems by adding information elements into RRC Connection Setup Complete rather than RRC Connection Request, and so very few problems should result in the need to add extensions to RRC Connection Request. Hence, one possible way forward would be to introduce a few spare bits (2 or 3) into RRC Connection Request and which could be defined as a last resort if the use of an extension to RRC Connection Setup Complete can not resolve the problem.

There are also size limitation for Inter-RAT handover info as this is transferred over GSM and segmentation of the message can significantly delay call setup. However, the constraint is seen as less critical than for RRC Connection Request and so it is proposed that the extension container mechanism is used for this message.

3
When should CRs be agreed

It is essential that the extension container mechanism is introduced before the decision is taken to close release 4 to non-backward compatible changes. Before this time it is possible to introduce any extra information elements that are needed as a normal release 99 non-critical extension.

From a mobile implementation perspective it is desirable that the extension container mechanism is introduced into the spec as soon as possible. This allows mobile manufacturers to prepare for implementation of the extension mechanism and allow quicker implementation when a particular extension is actually defined. However, it should be noted that it is not essential for mobiles to implement the change until the first extension is actually defined.

4
IMEI-SV approach

There has been much discussion in RAN about the use of IMEI-SV or something similar to aid early mobile handling, whether provided directly to the UTRAN over the radio interface or provided via the core network. Some points should be noted when considering these approaches further:

-
No new identities should be introduced due to the extra effort required for UE manufacturers to manage these new identities. UEs should be identified by IMEI-SV itself or some derivative of IMEI-SV. 

-
UE manufacturers often have models that are exclusive to a particular region or even one particular operator. In this case, IMEI-SV information is unlikely to be known in a network in which the UE is roaming. Hence these terminals could suffer problems when roaming.

-
This approach should not be used as a means to introduce non-conformant mobiles onto the market.

-
This approach should not be used as a means to enable proprietary features agreed between UE manufacturer, network manufacturer and operator. 

5
Conclusion

This paper proposes to introduce the extension container mechanism as discussed in [2] into most RRC messages. Whether this mechanism is suitable for RRC Connection Request is still open and requires further discussion. Furthermore, it is proposed that CRs to add this mechanism into RRC should be agreed at RAN#18.

The paper has also made some comments which should be taken into account if the IMEI-SV based approached are to be considered further.
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