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1. Introduction

In a long series of documents, most recently [1], RAN2 have discussed means for allowing RRC-connected UEs to make changes in their signalled capabilities.  This document is a summary of the status of this discussion, presented with the hope of resolving the main open issues so as to allow a CR to be adopted.
2. Discussion
2.1. General

The general mechanism for a UE to update its capabilities is agreed in principle: While in connected mode, a UE sends a new version of the UE CAPABILITY INFORMATION message, containing the capabilities with which it wants to begin operating.  From this point forward there are two possible procedures, the “reconfiguration” and “no reconfiguration” cases.
In the “reconfiguration” case, the network either responds by reconfiguring the UE in accordance with the new capabilities, or it does not.  The UE could determine from the presence or absence of a reconfiguration whether the network accepted the new configuration, but several companies felt that it was helpful to have an explicit flag indicating acceptance or rejection in the UE CAPABILITY INFORMATION CONFIRM message.

In “no reconfiguration” cases (e.g., change of HSPA category), an “accept/reject” flag is necessary for the UE to determine whether it can begin operating with the new configuration.  The network uses the same flag as in reconfiguration cases, but with the additional semantics “you may now change your configuration”.

2.2. Synchronisation issues
In reconfiguration cases, there was considerable discussion of the possible need to specify the order of messages.  The UE CAPABILITY INFORMATION/UE CAPABILITY INFORMATION CONFIRM messages and the reconfiguration/reconfiguration-complete messages are two separate transactions for the RRC; they could take place asynchronously (in which case the UE is bound by the reconfiguration, but still does not consider the capability update to be complete until both transactions have closed) or in a “nested” fashion (requiring the network to carry out the reconfiguration before sending the UE CAPABILITY INFORMATION CONFIRM).  This choice is largely a matter of implementation convenience, but the decision taken for these cases has some implications elsewhere, as we shall see.
In no-reconfiguration cases, the question of message order does not arise, but there must be a convention for deciding exactly when the UE can begin operating with the new configuration.  The obvious answer would be “immediately upon receipt of the UE CAPABILITY INFORMATION CONFIRM”, but discussion of certain cases (notably a change of category that would affect which CQI table is used) suggests that more precise synchronisation might be needed.  One approach would be to add an activation time to the UE CAPABILITY INFORMATION CONFIRM message; another would be to simply force a reconfiguration for these cases, even though it might not otherwise be strictly necessary—this solution would change the potentially problematic no-reconfiguration cases into reconfiguration cases (and therefore raise the “nested/asynchronous” question for them).

2.3. Legacy networks
Previous versions of this proposal have assumed that the UE did not need advance knowledge of whether the network supported the feature; a legacy network would simply fail to include the “accept/reject” flag, allowing the UE to know that the feature was not available.
However, during the discussion it became clear that there are two network implementations in the field; upon receiving a new UE CAPABILITY INFORMATION during an RRC connection, some networks will ignore the new capabilities completely, while others will store them for use in the next RRC connection.  This ambiguity does not create a problem in practice, since UEs do not now request changes of capability, but the difficulty is evident for a UE that did issue such a request to a legacy network.

Most companies felt during discussion that the simplest solution is to indicate network support for changes of UE capability in the system information.  The alternative would be to require UEs that faced a legacy network always to update their capability upon re-entry into idle mode after a “failed” update attempt, but there was some uncertainty as to whether this approach would really cover all cases.

3. Conclusion

This document identified the following open issues in the proposal for UE capability updates:
· Nested vs. asynchronous reconfigurations;

· Handling of no-reconfiguration cases requiring synchronisation (activation time in UE CAPABILITY INFORMATION CONFIRM vs. forced-reconfiguration);

· Behaviour of legacy networks (system information flag vs. required UE updates in idle mode).

On the third point, we propose that RAN2 agree to adopt the system information flag.  The other two points seem to require further discussion to reach a conclusion, and we suggest that these issues could be resolved quickly allowing rapid production of a draft CR.
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