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Discussion 

1. Introduction
As eICIC work in RAN4 moves towards the phase of specifying requirements, we consider possible specification of measurement period for cells for which a measurement restriction is configured. There have been a number of proposals for a longer measurement period, for example in [1] and [2].
2. Discussion
Extended measurement period has been proposed for eICIC for the large DRX case (>40ms cycle) in [1]. Essentially, because of the limited measurement opportunities due to restriction, the UE may need to remain awake beyond the end of the on duration of the DRX cycle to receive further CRS samples needed to ensure that measurements meet the RAN4 accuracy requirements. While the exact impact of eICIC to measurement accuracy is implementation dependent, but the estimates in [1] indicate that the difference between non-eICIC and eICIC receiver activity might be significant. For example, a 6.67-fold relative increase in the UE duty cycle was estimated for the shortest possible eICIC “OnDuration” (1 subframe) with the (1/8,1,ABS) muting pattern.
For the non DRX case, there was a proposal [2]  to extend the measurement period to 400ms for non-DRX and DRX cases up to 40ms. The underlying assumption in [2] is that a typical UE release implementation may use 2 consecutive subframes to obtain an individual RSRP or RSRQ sample, and then non-coherently average 4-5 such samples.
Based on these proposals, it seems that some companies see the need for extension to measurement period with TDM eICIC, to help ensure that there is not a noticeable increase in UE power consumption due to measurements. Since the eICIC techniques are targeted to network elements like pico cell or femto cells, it seems that the mobility requirements for these scenarios would be less demanding from a measurement latency point of view than high speed users in a macro network, due to the probably lower user mobility within the (likely) small cell sizes of eICIC network elements. Hence there also seems to be some justification from that point of view that a somewhat longer measurement period could still be acceptable.

On the other hand, there may be some UE implementations which are able to meet the accuracy requirements with shorter measurement period, and there does not really seem to be much justification for making the longer measurement period mandatory. While consistent UE behaviour is desirable, there is already an optional measurement period for measurements with a bandwidth of 50RB in LTE release 8 (although the optional measurement period in this case is for the inter-frequency measurements), which is shorter than the 6RB minimum requirement.

Hence, we propose that for eICIC the UE is allowed to extend its measurement period 
1. To 400ms for the case of no DRX, or DRX cycle ≤40ms 
2. By a factor of 2 compared to release 8 DRX measurement periods for the larger DRX cycles.

As mentioned, this measurement period extension should not be mandatory: For example, a 200ms measurement period would also be an acceptable implementation for the non DRX case. 
One consideration is that UE should probably not be allowed to “mix and match” measurement periods, i.e. UE should not dynamically change the measurement period from 200ms to 400ms and back for different cells when eICIC is being used, since the different measurement periods may affect event evaluations when cells are compared with each other, as is the case e.g. in A3 RRM measurement event triggering. Another aspect is that if L3 filter is being used and the UE makes use of 400ms measurement period, it would need to compensate the L3 filter coefficient, as is done already for DRX measurements. The RRC specification (TS 36.331 [3]) already indicates that the UE shall adapt filter characteristics for different input rates. The following step of the L3 filtering procedure could also cover the eICIC case:
2>
adapt the filter such that the time characteristics of the filter are preserved at different input rates, observing that the filterCoefficent k assumes a sample rate equal to 200 ms;
3. Conclusions
In this contribution we have discussed measurement period for eICIC. In order to ensure UE implementation with similar power consumption to release 8/9 UEs it is proposed that

Proposal : When eICIC is used by a UE, the UE is allowed (but not required) to extend its L1 measurement period to 400ms for the case of no DRX, or DRX cycle ≤40ms. For the larger DRX cycles, the UE is allowed to extend its L1 measurement period by  a factor of 2, e.g. 512ms would be extended to 1024ms compared to release 8 DRX intrafrequency measurement periods.
Some further considerations if such a proposal is accepted are that the UE should not mix and match different measurement periods for different cells it is measuring as this may affect event evaluations. Moreover, a UE that chooses to use the extended 400ms measurement period should compensate the time characteristics of the L3 filter accordingly, similarly as is already done in Rel’8/9 for L3 filtered measurements during DRX.
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