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1 Introduction

DC-HSUPA operation was introduced in Rel-9, and certain categories of UEs could be configured as Dual Cell E-DCH operation. It is stated in TS 25.319 on the active sets for each uplink frequency as follows.
-
Mobility and measurements:

-
the serving E-DCH cell and the Secondary Serving E-DCH cell belong to the same Node-B,

-
there is an active set and E-DCH active set for each Configured Uplink Frequency. The active sets on both frequencies are independent. The E-DCH active sets on both frequencies are also independent. The active set and E-DCH active set in the Secondary Uplink Frequency are identical,

As described in TS 25.427, the Radio Interface Parameter Update procedure is used to update the radio interface parameters which are applicable to all the radio links, or E-DCH serving radio link set, for the concerning UE. In this control frame, one indicator named Multiple RL Sets Indicator is present to indicate whether the UE has several RL sets or not.
When DC-HSUPA operation was introduced, there was no further discussion on the Multiple RL Sets Indicator IE. Since there are two uplink frequencies and two independent active sets for DC-HSUPA, we find an issue on how to interpret the RL Sets information on the secondary uplink frequency. The purpose of this paper is to analyze the issue and provide possible solutions.
2 Discussion

Once the DC-HSUPA operation is configured by the network, the UE will have two independent active sets on both uplink frequencies. Therefore it is possible that there are different RL sets on either of the two frequencies, for example, one RL set on the primary uplink frequency, and two RL sets on the secondary uplink frequency.
Currently, the SRNC indicates a Multiple RL Sets Indicator to the Node B or the DRNC, and then the indicator can be utilized by the Node B during the synchronization procedure. The corresponding statement is listed as below from TS 25.427:
The new values shall be applied as soon as possible in case no valid CFN is included or from the indicated CFN. If the frame contains a valid Multiple RL Sets Indicator value, the Node B may use the newly provided value in Multiple RL Sets Indicator whenever the Node B loses UL synchronization on a RL Set after initial UL synchronization as described in TS 25.214 [12].
As a result the Node B may interpret the IE in the following two different ways under DC-HSUPA operation:
(1) The Multiple RL Sets Indicator is defined only for the primary uplink frequency.
In this case, from Node B’s point of view, it has no idea about the Multiple RL Sets setting information on the secondary uplink frequency, thus Node B may assume that there is always one RL set for that frequency. This assumption could be wrong if there is more than one RL sets on the secondary uplink frequency, thus the performance of the synchronization procedure will be impacted.
(2) The Multiple RL Sets Indicator is defined commonly for both of the primary and secondary uplink frequencies.
It is assumed that both frequencies shall have the same understanding on the Multiple RL Sets settings. However, as mentioned above, there are indeed use cases of separate parameters settings for the two frequencies. Therefore this interpretation is not reasonable.
Proposal 1: The problem on the possible misinterpretation of Multiple RL Sets Indicator IE needs to be solved.  

In order to solve the issue, we propose to introduce a new indicator on the secondary uplink frequency, which means we could have independent Multiple RL Sets Indicators for the two frequencies. The corresponding CRs from Rel-9 to Rel-11 are in [1][2][3] as there is no Rel-12 version for the spec.
Proposal 2: It is proposed RAN3 to introduce a new Multiple RL Sets Indicator on the secondary uplink frequency from R9 onwards.
3 Conclusion

In this paper, we discuss the issue of Multiple RL Sets Indicator on the secondary uplink frequency. It is proposed:

Proposal 1: The problem on the possible misinterpretation of Multiple RL Sets Indicator IE needs to be solved.  

Proposal 2: It is proposed RAN3 to introduce a new Multiple RL Sets Indicator on the secondary uplink frequency from R9 onwards.
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