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1 Introduction

The idle gaps will be used for LTE inter-frequency measurements as well as IRAT measurements. As currently discussed in various RAN working groups LTE is expected to inter-work with a number of different RAT. Therefore we suggest that the gap design should be generic enough to cater for various types of measurements. This means the gaps should be useful enough for monitoring all potential RAT candidates that would inter-work with LTE. 

2 Background
There is suggestion to use only single idle gap pattern for all types of measurements even if they are carried out simultaneously (e.g. UE is requested to measure on LTE IF, GSM and WCDMA). It has also been suggested to have a fixed gap length. It has been argued that single pattern is sufficient for monitoring WCDMA and GSM measurements [1]. 
The rationale behind these proposals is that it would minimize the UE complexity. For instance one fixed gap length value would not require signalling gap length and all requirements have to be specified only for the same gap length value. But as further discussed in this document various system aspects should be considered before finally agreeing the idle gap pattern and especially the gap length. 
3 Impact of RAT Specific Optimum Gap Length
As stated above there is suggestion to have a single gap pattern for all types of measurements. This is fundamentally different compared to the compressed mode in WCDMA, where parallel or multiple gap patterns can be configured by the network for different types of measurements (e.g. one pattern for WCDMA and 1 or more for GSM). 

Like in WCDMA, in LTE the UE could be directed to do simultaneous measurements, belonging to any combination of RAT:s. But in LTE due to single gap pattern the ‘gap length’ should be adequate enough for monitoring multifarious measurements. The implication of single gap pattern given the fact that UE may have to perform diverse measurements is further analyzed below.   
There is working assumption to have fixed gap length for some of the gap assisted measurements, e.g. 6 ms for LTE FDD IF measurement [2]. On the other hand for LTE TDD IF measurements 6.35 ms is found to be optimum [3]. Similarly for performing Wimax measurements from FDD LTE the optimum gap length is suggested to be in the range of 8 ms [4]. Though it is not clear what gap length would be needed for performing Wimax measurements from TDD LTE. 

The above examples demonstrate that a single gap length value is not feasible for performing measurements of different technologies.

Based on this analysis we believe there are two possibilities:

· Specify one large gap length (e.g. 10 ms) that would be applicable for all types of measurements and RAT. 

· Specify two extreme gap length values, e.g. 6 ms and 10 ms. 

There is a benefit of longer gap (e.g. 10 ms) when requesting UE to perform simultaneous measurements. On the other hand a longer gap would be redundant for some measurements and may cause throughput loss which could otherwise be avoided.    

4 Summary
In LTE the UE will be required to do measurements on various kinds of RAT:s, which require different optimum gap length. Since there is suggestion to use only one gap pattern for all types of measurements (also for simultaneous measurements), therefore the gap length should be generic enough to do various types of measurements in an efficient way. 

5 References

[1] R4-071633, “Monitoring all 3GPP RATs using a single gap sequence”, Motorola.
[2] R4-071801, “RRM discussion summary”, Motorola.
[3] R4-071576, “Considerations on Gap Length Design for Gap-assisted E-UTRA Measurements for FS2 TDD”, CATT.
[4] R4-071531, “Gap Length for Mobility Measurements between LTE and Mobile WiMAX”, Samsung.






