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1. Introduction
During RAN WG4 meeting #72, the CR [3] for RRM requirements for a second DRX cycle with extended cycle lengths up to 80 sub-frames was approved. Cell identification minimum requirements increase with increasing DRX cycle lengths, not only for the new introduced longer DRX cycles but also for the already existing DRX cycle lengths.
According to TS 25.133, section 8.1.2.2, the DRX cycle lengths have an impact on cell identification times for intra-frequency measurements. The same is applicable for inter-frequency measurements, section 8.1.2.3, if the measurements are possible to perform without entering compressed mode.

Currently in TS 25.133, Annex 8, describing tests of UE Measurement procedures (ref. TBD) does not include any tests when DL DRX is active, neither for intra-frequency nor inter-frequency measurement test cases. 
For intra-frequency measurement test cases, nothing is stated about activation of DL DRX during the tests but it is assumed that since nothing is stated, these tests are performed without DL DRX active, and the corresponding test requirements can also be seen to assume non DRX performance.

This contribution is discussing introduction of test cases when DL DRX is active. 
2. Tests to perform when UE DRX is active
For UE power consumption reasons it is likely to believe that the possibility to activate UE DRX functionality will be more frequently used. Especially since the 3GPP proposal and acceptance of a second DRX cycle, with even longer cycle lengths, indicates an interest in implementing and using even longer DRX cycles than those possible earlier.
With a more frequent usage of first and second DRX cycles it is also more important to verify UE measurement performance requirements when UE DRX is active in the UE.
The requirements on cell identification times for intra-frequency and inter-frequency measurements are similar when UE DRX is used. E.g. for DRX cycles shorter than 10 sub-frames the maximum allowed cell identification time is 800ms for both the intra-frequency measurement case as well as for a number of different cases when compressed mode is not needed when performing inter-frequency measurements. 
For other UE DRX cycles, it is the same; intra-frequency and inter-frequency requirements on cell identification times have the same delay requirements when the same UE DRX cycles lengths are used.

When the second DRX cycle is introduced, DRX cycles lengths with up to 80 sub-frames will be introduced. The UE requirements on the cell identification times do not, however, increase linearly with increased DRX cycle length. There will be a relatively higher demand on the UE to perform measurements when the DRX cycles are very long. The reason for this is that there is a trade-off between UE power savings and the mobility performance for the longest DRX cycles.

Due to this, we propose to introduce two test cases with either intra- or inter-frequency measurements in combination with an active UE DRX function. One test would be defined with a legacy DRX cycle length and one with a DRX cycle length valid for the new introduced second DRX cycle.
Proposal 1: Introduce two test cases in TS 25.133 Annex 8 for test of correct measurement reporting, including measurement reporting delay, when UE DRX is active.

For the choice between inter- and intra-frequency measurements we propose that the choice should be intra-frequency measurements. The reason is simply because it’s a more common case and is applicable for all UEs that support DL DRX functionality. The inter-frequency measurement cases are depending on that the UE support the possibility to run inter-frequency measurements without compressed mode which may not be supported by all UEs. 
Proposal 2: The introduced test cases should be made with a combination of intra-frequency measurements and an active UE DRX function
A similar reasoning could be made regarding the choice of DRX cycle lengths in the new test cases. The pre release 12 DRX cycle lengths are more likely to be supported by a larger number of UEs than the UEs supporting the second DRX cycle.. In order to cover as many different UEs as possible with this test, a legacy DRX cycle length should be chosen for one of the tests.

The cell identification time requirements does not increase linearly with the increased cycle lengths but increase at “break points”, e.g. the maximum allowed cell identification time is 800ms for DRX cycle lengths below 10 sub-frames and 1.5 sec for DRX cycle lengths from 10 to 20 sub-frames.  It is likely to believe that if a UE support the cell identification time requirement for longer DRX cycle it will also support the requirements for a shorter DRX cycle. For this reason, a “worst case” among the legacy DRX cycle lengths should be chosen during one of the tests, i.e. the DRX cycle with length 20 sub-frames. For the second test case a similar approach should be adopted. I.e. the longest DRX cycle of the newly introduced second DRX cycle should be used (80 sub-frames) because it’s expected that if a UE will support the cell identification time requirements for the “worst” case, it will also support them for shorter DRX cycle lengths in the second DRX cycle.
Proposal 3: The chosen DRX cycle lengths during the tests should be 20 sub-frames and 80 sub-frames.
3. Summary
In this contribution we have discussed the introduction of a test case for test of measurement requirements on the UE when UE DRX is active.
· Proposal 1: Introduce two test cases in TS 25.133 Annex 8 for test of correct measurement reporting, including measurement reporting delay, when UE DRX is active.
· Proposal 2: The introduced test cases should be made with a combination of intra-frequency measurements and an active UE DRX function.
· Proposal 3: The chosen DRX cycle lengths during the tests should be 20 sub-frames and 80 sub-frames
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