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1
Introduction
This document presents again a problem with the size of the UE capability container in the INTER RAT HANDOVER INFO message.  This problem was initially discussed in [1] but a solution was never defined in the specifications.
2
Discussion
The INTER-RAT HANDOVER INFO message includes a container for the UE radio access capability.  The container is defined as an octet string, with a maximum size of 63 octets.  
ue-CapabilityContainer


CHOICE {



absent






NULL,



-- present is an octet aligned string containing Ie UE-RadioAccessCapabilityInfo


present






OCTET STRING (SIZE (0..63))


},
This limit was introduced a long time ago, when the number of bands that a UE could have supported was quite small, as only a subset of all the bands existing today where defined in the specifications at that time.
In the recent years the number of bands that a UE could support has increased significantly and as a consequence the space available to report the supported bands and the measurement capabilities for each band is not sufficient any more.

It has been already observed in [1] that a UE supporting 7 bands can already find this space not adequate. More important, a UE supporting even less UMTS bands and reporting the capability to measure a number of GSM bands encounter the same problem. The same problem will occur also when the UE will have to report LTE measurement information, so we can say that it is a common issue to all Inter-RAT measurement capability reporting.
It has to be decided how to limit the information that the UE is reporting to the network in order to not hit this limit and we need to define a predictable behaviour in the UE and in the network. Once the information that the UE is reporting has been limited, we need to specify how and when the UE is going to send this information to the network.    
When the problem was discussed in RAN2 (RAN2#59), no conclusion was reached and the only practical solution suggested was to rely on the UE implementation, in the sense that the UE autonomously limits the IEs reported to the network, and on the network implementation, in the sense that the network asks the UE to report its capabilities as soon as the handover has been completed.  

We believe that a solution for the problem is necessary and has to be defined in the standards to the extent that is possible. We also would like this solution to be simple, backward compatible and implementable from any release.  The solution proposed below goes in this direction.
3
Proposal
For the first part of the solution, the easiest option to reduce the space used by the UE is the one already suggested in [1], i.e. the omission of the GSM bands measurement capabilities. This list is optional in ASN.1, so its omission has to be specified in the normative text, but it doesn’t require any ASN.1 change. As in the near feature we will have the same problem with the reporting of LTE bands measurement capabilities, we would like to propose a wording which allow the omission of this IEs as well. In this way, a UE supporting up to 6 UMTS bands should not encounter any problem and does not need to limit the number of UMTS bands reported in the container for the UE radio access capability. 
For the second part of the solution, it would be important that the network receives the missing information as soon as possible, so we see three possible alternative solutions here:

1) Do not introduce any changes in the specifications and rely on the network implementation, in the sense that the network always asks the UE to report its capabilities as soon as the handover has been completed.  
2) The above operation can be requested by the UE, e.g. by adding a flag in the HO to UTRAN complete message. In other words, a UE that knows that it didn’t report the full information to the network is making the network aware of that by using that flag.
3) Alternatively, in the HO to UTRAN complete message the BIT STRING available there can be used in a backward compatible way to include the missing IEs (or the full list). 
4
Conclusion
We proposed that RAN2 considers the problem described in his paper and adopt a solution in the direction described above. A first draft of a CR to TS 25.331 is attached below. This includes option 1) above, which is not necessarily our preferred solution. It’s just the quickest to draft. Our preferred solution would be option 1) if we can somehow guarantee that all the existing networks ask the UE to report its capabilities as soon as the handover has been completed. In case this assumption cannot be made, we express a preference for option 2) compared to option 3), in order to limit the complexity of the UE and the network and the size of the HO to UTRAN complete message.
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8.1.16.3
INTER RAT HANDOVER INFO message contents to set
The UE shall:

1>
include the IE "UE security information", and the IE "UE security information2" if supported by the UE; and

1>
not include the IE "UE Specific Behaviour Information 1 interRAT".

1>
in case support for the compressed version of the inter RAT handover info is indicated via the other radio access technology:


2>
include of the following IEs the IE that after encoding has the smallest size: IE "Predefined configuration status information compressed" or the IE "Predefined configuration status information";

2>
include the IE "UE radio access capability compressed". 
1>
else:

2>
include the IE "Predefined configuration status information";

2>
include the IE "UE capability container", containing the IE "UE radio access capability" and the IE "UE radio access capability extension", in accordance with the following:

3>
if the UE supports multiple UTRA FDD Frequency Bands; or

3>
if the UE supports a single UTRA FDD Frequency Band different from Band I [21]; or

3>
if the UE supports E-UTRA:

4>
include the IE "UE radio access capability", excluding IEs "RF capability FDD" and "Measurement capability";

4>
include the IE "UE radio access capability extension", including the IEs "RF capability FDD extension" and the "Measurement capability extension" associated with each supported UTRA FDD frequency band indicated in the IE "Frequency band", but omitting these IEs for supported inter-RAT bands.

3>
else:

4>
include the IE "UE radio access capability", including the IEs "RF capability FDD" and "Measurement capability" associated with the Band I [21];

4>
include the IE "UE radio access capability extension", including the IEs "RF capability FDD extension" and the "Measurement capability extension" associated with each supported UTRA FDD frequency band indicated in the IE "Frequency band".

1>
For FDD, include the IE "UE radio access capability comp 2";

1>
initiate the transfer of the INTER RAT HANDOVER INFO message via the other radio access technology, using radio access technology-specific procedures;

1>
store the following in the variable INTER_RAT_HANDOVER_INFO_TRANSFERRED if they were included in the INTER RAT HANDOVER INFO message:

2>
the IE "Predefined configuration status information";

2>
the IE "Predefined configuration status information compressed";

2>
the IE "UE security information";

2>
the IE "UE security information2";

2>
the IE "UE radio access capability";

2>
the IE "UE radio access capability extension"; and

2>
the IE "UE radio access capability compressed";

2>
if the IE "UE radio access capability compressed" were included in the INTER RAT HANDOVER INFO message:

3>
set the IE "Security Capability" to the mandatory R99 algorithms.

1>
and the procedure ends.
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