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1
Introduction

In RAN4, it has been discussed recently a new UE behaviour and requirements for inter-frequency measurements for configured frequencies without compressed mode [1]. Such a behaviour would be beneficial for both the network and a UE since the compressed mode can be avoided thus not compromising the performance of MC-HSDPA operation. 

During the RAN4#63 meeting, there was a paper addressing an issue when measurements are performed on the configured frequency, which is previously deactivated by Node B via the HS-SCCH orders. In particular, it was proposed that in this case RNC must first ask Node B to activate the carrier before the RNC sends the measurement command to a UE [2].

In this paper, we elaborate further on the solution in [2] and propose a simpler approach that would not require any interaction between RNC and Node B, thus limiting an impact to the HSPA system and making the whole feature more attractive to network vendors.   

2
Measurements on configured but deactivated frequencies

Referring to [2], it was proposed that while performing measurements on the configured frequency, the network must ensure that it is active, in a sense that it is not deactivated by the Node B carrier activation/deactivation HS-SCCH order. However, RNC is not aware of the carrier activation status, which is up to Node B. Thus, in [2], it is suggested that a) Node B signals back to RNC the carrier activation status; and b) RNC asks Node B to activate carriers before sending the measurement control command to a UE.

Firstly, the aforementioned solution breaks one of the main design principles that was set up in the HSDPA system already in Rel-8 with the introduction of DC-HSDPA, where RNC is in charge of the carrier configuration and the Node B can activate/deactivate dynamically carriers based on the incoming data and the actual load across all the carriers. Furthermore, fast carrier activation/deactivation, which is advertised heavily as the Node B benefit against the slow RNC re-configurations, may lead to the increased Iub signalling load and even slow down the activation/deactivation process itself.

Secondly, such a solution breaks general RAN2 measurement principles when the RNC should not be aware of what the actual carrier activation status is. This is already the case with Rel-8 (adjacent carrier), Rel-9 (inter-band carrier), and Rel-10 (enhanced) measurement flags [3]. 

Yet another concern is that by activating a carrier a UE would require to change its UL HS-DPCCH format, start CQI reporting from the activated DL cell, and start to listen to the DL HS channels. All these actions would lead to the unnecessary increased power consumption, whereas technically they are not needed. A UE will just have to open its receiver for measurements. Furthermore, it is eventually up to the UE implementation whether it “closes” its receiver for the deactivated carriers, where a particular implementation may or may not do it. Thus, even if a UE indeed “closes” the receiver, it is straightforward to “open” it back similar to actions a UE takes upon the reception of the HS-SCCH order.  

Taking all the mentioned concerns and existing design principles into account, we suggest a simpler solution. Whenever the RNC asks a UE to perform measurements on the configured frequency, it is a UE responsibility to “activate” it to conduct the required measurements. By “activating”, we do not mean that a UE would change its UL HS-DPCCH format and start listening to the DL HS channels, but rather “opening” its receiver, if it is not open yet, for measurements. Such an approach has a number of benefits, in particular:

· it has no impact to RAN3;

· it is completely transparent to Node B and does not collide with the HS-SCCH orders the Node B can issue, not impacting the existing Node B RRM algorithm;

· there is no delay in starting measurements, as otherwise there would be if RNC started to coordinate carrier activation status with Node B;

· a UE can ensure lower power consumption because it does not have to receive on the HS channels and activates its receiver only for the time needed for actual measurements;

· there is no room for the carrier activation state mismatch between RNC, Node B, and UE that can compromise the measurement process.  

3
Conclusion

As a summary of concerns we expressed above and  the preferred solution, our view is that to make measurements on the configured frequencies as attractive as possible, there should be the minimal impact to the existing system, especially we must avoid the ones that would lead to multi-step interactions between RNC, Node B, and a UE. Thus, we suggest that upon a reception of the measurement control command for the configured frequency, a UE would “activate” the frequency for the time measurements are needed and “deactivate” it, when all the measurements are finished.  

Proposal: For the measurements on configured but deactivated frequency, no interaction between RNC and Node B is needed since a UE can “activate/deactivate” autonomously is receiver for the configured frequency.
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