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1. Introduction
In the previous RAN4 meetings the RRM requirements related to 4C-HSDPA have been discussed in various contributions [1-3].  A 4C-HSDPA capable UE is capable of receiving data over all the supported carriers. Therefore, one aim of the RAN4 work has been to analyze the need for extending the UE measurement capability beyond the existing requirements specified in release 9. Similar discussions have taken place in RAN2, which specifies the mobility procedures and the signaling aspects.
In this paper we analyze the mobility aspects related to 4C-HSDPA and provide our view on the way forward. Our conclusion is that additional RRM measurement requirements for 4C-HSDPA beyond those in release 9 are not necessary. Therefore RRM measurement capability and the corresponding requirements for 3rd and 4th carriers are not linked with 4C-HSDPA and should hence be studied separately as part of TEI10 work.
2. Summary of Existing/Legacy RRM Requirements

A summary of the of UE measurement requirements beyond intra-frequency carriers in Section 8.1.2.1 of TS 25.133 [4] is as follows:
· The UE shall be able to monitor (i.e. perform RRM measurements including cell search and CPICH) on at least two inter-frequency carriers, possibly by using compressed mode gaps. 

· Optional UE measurement capability of monitoring (i.e. perform RRM measurements including cell search and CPICH) on an adjacent carrier; however this measurement capability is not linked with the DC-HSDPA capability.  

· The DC-HSUPA capable UE shall be able to monitor the secondary carrier (i.e. perform RRM measurements cell search and CPICH), which is adjacent to the primary carrier, without compressed mode gap when the secondary UL carrier is configured.  

· The DB-DC-HSDPA capable UE shall be able to monitor the secondary carrier (i.e. perform RRM measurements cell search and CPICH), which is in a frequency band jointly supported with the band of intra-frequency, without compressed mode gap provided it supports this measurement capability.   

The above legacy RRM requirements are to be kept in the mind when analyzing the need for measurement requirements for 4C-HSDPA.
3. Analysis of RRM Measurements in 4C-HSDPA
There are two aspects or questions related to 4C-HSDPA RRM measurement requirements, which need to be addressed:

· Is there a need to extend the UE measurement capability to 3rd and 4th carrier in 4C-HSDPA?

· If so, should these measurements be performed with or without compressed mode gaps?

The above questions are addressed in the light of the following aspects, which affect the mobility performance:
3.1 Mobility Criteria

In the existing dual carrier HSDPA scenarios (i.e. DC-HSDPA, DB-DC-HSDPA and DC-HSUPA), the mobility decisions are taken by the network by using the UE RRM measurements (i.e. cell search and CPICH measurements) carried out on the primary carrier (aka anchor carrier based mobility). According to the discussion related to the 4C-HSDPA mobility in previous RAN2 and RAN4 meetings, it is our understanding that also in case of 4C-HSDPA the same anchor based mobility criteria, i.e. mobility based on the UE RRM measurements from the Primary carrier, will be used..
Therefore we can conclude that from the perspective of the mobility criteria, the mobility measurements for 3rd and 4th carriers are not necessary since the network will primarily use the UE measurements on the primary carrier for taking mobility decision. 

3.2 Interference Control

In DC-HSUPA, when the secondary UL carrier is configured, the RRM measurements on the secondary carrier are mandatory and are done without compressed mode gaps to facilitate fast active set update of cells on the secondary carrier. This in turns ensures better interference control. 
This means that when a 4C-HSDPA capable UE also supports DC-HSUPA capability, then such UE is able to perform measurements on a downlink secondary carrier adjacent to the downlink primary carrier whenever the secondary UL carrier is configured. Hence in such scenario the interference control can be performed on the secondary carrier without any new procedures or requirements since the DC-HSUPA measurement requirements already exist in release 9. 

In case 4C-HSDPA capable UE does not support DC-HSUPA capability, then no more than one uplink carrier can be configured regardless of the number of downlink carriers configured by the network. Hence in such scenario where the secondary carriers don’t have the corresponding uplink carriers, there is no need for additional measurements from the perspective of interference control i.e. no measurements are required beyond the primary carrier for fast active set update etc. 

4. Summary of Proposal

Based on the analysis presented in section 3 we conclude and suggest the following:
· RRM measurements on 3rd and 4th carriers are not fundamentally necessary from the mobility criteria perspective.

· RRM measurements on secondary carrier are required when the corresponding secondary uplink carrier is configured from the interference control perspective. This configuration is possible when the UE supports DC-HSUPA and the corresponding measurement procedures and requirements already exist in release 9. 

· Overall we do not foresee any 4C-HSDPA scenario for which there is need for specifying any additional measurement requirements beyond release 9. 

· The need for measurements beyond the secondary carrier are studied as part of release 10 TEI and not associated with the 4C-HSDPA WI. This approach will ensure the completion of the 4C-HSDPA core requirements within the due time i.e. by November 2010.  
· If consensus is reached on the above issues then send LS to RAN2 informing them that no additional RRM measurements are required for 4C-HSDPA and any additional measurement capability beyond release 9 is studied as part of TEI10 work.
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