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1 Introduction

In RRC_CONNECTED mode, one or more IF and/or IRAT measurements shall be performed by the UE during a single measurement gap pattern, which can either be pattern # 0 (6 ms gap every 40 ms) or pattern # 1 (6 ms gap every 120 ms) as specified in TS 36.133 [1].
This paper discusses various ways in which the gap pattern could be shared by the UE for performing multiple IF and/or IRAT cell search and neighbour cell measurements. A suitable strategy for multiple gap-assisted cell search/measurements is also proposed. 
2 Monitoring Strategies
The term monitoring refers to the identification of unknown cells and the neighbour cell measurement (i.e. RSRP) of already identified cells on a given carrier or RAT. 

The monitoring strategies have been addressed in previous RAN4 meetings but no scheme has been agreed. In an earlier contribution a serial monitoring was preferred over the parallel counterpart [2]. 
To be able to select a suitable strategy we feed it’s useful to state the meaning of different possible monitoring strategies; this is described below:

· Parallel Monitoring: In this strategy a single gap could be used by the UE to monitor multiple E-UTRAN carriers and RAT e.g. UE monitors one E-UTRA and one UTRA carrier during 6 ms gap. Due to multiple instances of frequency switching proportional to the monitored carriers during a gap, this scheme would waste some of the available measurement time.
· Fully Serial Monitoring: In this strategy only one E-UTRA carrier or RAT is monitored until the completion of L1 measurement period of all cells on that carrier or RAT. Note during the L1 period the UE also search for new cells on the monitored carrier or RAT. Typically the L1 period comprises of more than one consecutive gap since several measurement samples are needed to meet the measurement accuracy. This means next carrier or RAT will be typically monitored after e.g. 3 or 4 gaps. 

· Partly Serial Monitoring: In this strategy only one E-UTRA carrier or RAT is monitored in a gap at a time. But in addition monitoring of same carrier or RAT recurs after all other carriers/RATs are monitored. This means monitoring of each carrier/RAT alternates after each gap. This scheme would typically provide complete measurement results (e.g. L1 measurements) from all carriers and RAT about the same time. 

3 Priority Handling in RRC_CONNECTED
The concept of priority associated with different E-UTRA carriers and RAT for monitoring purpose is used for cell reselection in RRC_IDLE mode. The priority levels are broadcasted via system information to force UE to monitor higher priority E-UTRA carrier or RAT regardless of serving cell quality. 
In WCDMA in RRC_CONNECTED mode the IF/IRAT measurement can be prioritized using different compressed mode patterns, i.e. by associating measurement type with pattern of different gap intensity.

In E-UTRAN only one gap pattern is to be shared between multiple IF and IRAT. Therefore in E-UTRAN RRC_CONNECTED mode there are different possibilities of handling the monitoring of multiple IF/IRAT:

· Network Implementation Specific: One option could be that network can itself update the measurement request by adding or removing the carriers or RAT:s, which are required to be monitored by the UE. The UE should then monitor the request carriers or RAT:s according to the strategy agreed for monitoring multiple carriers/RAT:s. In this approach strictly speaking there is no priority between carriers and RAT:s. It is simply that low priority RAT or carriers are disabled for monitoring. If this scheme is used then it is more natural to use partly serial monitoring scheme for monitoring active IF/RAT:s. 
· Priority Based: In an alternative approach concrete priority level can be associated with each carrier and RAT in a way similar to that used in idle mode. Then UE will monitor the target carriers and RAT according to their priorities. If this approach is adopted then it would be natural to use fully serial monitoring scheme for IF/RAT monitoring. 

4 Summary
In this paper we have discussed various aspects of multiple IF and IRAT monitoring. In E-UTRAN since only one gap pattern is used therefore the gap pattern is to b shared between all IF/IRAT configured for monitoring. 

We prefer that monitoring of different E-UTRA carrier and RAT in RRC_CONNECTED is handled by the network. Furthermore the UE should monitor one E-UTRA carrier or RAT at a time in one gap in an alternative manner i.e. partly serial monitoring. 

However we would like to have opinion of other companies as to which schemes would be more suitable from system perspective. 
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