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1
Introduction

Active set and the active set update procedure have been fundamental principles in the UMTS technology allowing a UE to receive and combine data from multiple Node Bs catering for better efficiency and reliability of data. Active set manipulations are conducted through a separate set of RRC messages, ACTIVE SET UPDATE / ACTIVE SET UPDATE COMPLETE. However, in parallel to the active set manipulations, a UE typically undergoes a series of radio re-configurations governed by various RRM aspects and controlled by RNC.  

In this paper we present a scenario when the active set procedure is triggered during another ongoing RRC re-configuration procedure, which results in delaying a moment of the time when the network can proceed with changes in the UE active set.

2
Active set update and RRC re-configuration

As mentioned in the Introduction part, active set manipulations are performed by means of dedicated RRC messages, ACTIVE SET UPDATE and ACTIVE SET UPDATE COMPLETE. Nevertheless, current TS 25.331 specification construes active set update procedure as any re-configuration procedure, effectively prohibiting the network from performing simultaneously these operations. Such a restriction may have a negative impact on performance in the following scenarios. 

Suppose that the network resorts to perform some RRC re-configuration. However, after the RNC makes a decision and sends the RRC re-configuration message, a UE sends a report triggering changes in the UE active set. The most critical scenario is when a UE asks to add a new cell into the active set. Since the RNC has already sent the RRC re-configuration message to a UE (and there is no way to cancel it), the RNC has no option but to wait for the ongoing RRC procedure to complete before the active set could be changed. Now, if a UE asks to add a new cell and the network fails to respond to it immediately, then in certain scenarios it may lead even to dropped calls as a UE will leave out of its current serving cell coverage without having any other cell in the active set. 

Referring to the TS 25.331 specification, the ACTIVE SET UPDATE message has a number of physical channel parameters IEs, most of which are also present in other RRC re-configuration messages, such as RADIO BEARER RECONFIGURATION. In that sense, from a UE perspective it is of course not desirable to allow for simultaneous re-configurations. However, if ACTIVE SET UPDATE manipulates only the active set without changing any other parameters, then in principle one could treat these procedures as being independent.
Proposal: Discuss a possibility to allow for simultaneous reconfiguration and active set update procedures.
To enable simultaneous ACIVE SET UPDATE with RRC reconfiguration, we suggest to consider the following limitations to simply the whole procedure and make it more robust:

1. ACTIVE SET UPDATE should not change any physical channel parameters. Since some parameters could be set/changed in the parallel RRC re-configuration message, it would be simpler to adopt a rule that ACTIVE SET UPDATE should not change them (even if parallel RRC message does not manipulate them). There are several ways on how it can be accomplished. In the first approach, we could in principle mandate that ACTIVE SET UPDATE does not contain physical channel parameters IEs. On the other hand, since absence of a particular IE typical means deactivation of the feature, this approach is not desirable unless yet another rule is adopted that in this particular case absence of the IE does not mean de-activation of the feature. Thus, a safer option would be to mandate RNC to send exactly the same configuration as in the parallel RRC message.

2. ACTIVE SET UPDATE message should not remove the radio link which is going to be a new serving HS-DSCH cell as a result of parallel RRC re-configuration message.

If the network fails to fulfil these limitations, the UE can simply ignore/reject such ACTIVE SET UPDATE message.

During RAN2#90 meeting another issue was raised on whether there is any RAN3 impact. In fact, TS 25.433 (NBAP protocol) prohibits RNC from issuing parallel re-configuration transactions (similar to current TS 25.331), which is captured explicitly in sub-clause 5.1 and 8.3.1. There are similar limitations in TS 25.423. However, it bears mentioning that in the described scenarios a radio link is not necessarily in the same Node B, but could be in another Node B. As an example, suppose that RNC re-configures a UE and Node B1, and in the middle of that re-configuration process the UE sends an event report that triggers an addition of radio link belonging to Node B2. In this case, RNC can safely set up the radio link in Node B2 with a new configuration, which has already been communicated to the UE and Node B1. It of course should be discussed whether we keep current RAN3 restrictions limiting a proposed enhancement to the added/removed radio link belonging to another Node B, or remove this limitation also from the RAN3 side. 
3
Conclusion

In this discussion paper we have presented a scenario when the active set update procedure is triggered after the RNC has already issued another RRC re-configuration command. As the current TS 25.331 specification does not allow for simultaneous RRC re-configuration and active set update, the RNC has no option but to wait for the RRC re-configuration to complete before e.g. a new cell can be added. In the worst case scenario, failing to add a new cell on time can result in failed ongoing RRC re-configuration procedure, which would in turn result in a dropped call. 
Proposal: Discuss a possibility to allow for simultaneous reconfiguration and active set update procedures.
