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1
Introduction
In the RAN4 #59AH, the buffer and processing power issue for eICIC TDM restricted measurements was raised in [1]. It was observed that when a UE does not have information of measSubframeCellList, the UE has to increase buffer size and processing power to measure RSRP/RSRQ of all neighbour cells in restricted sub-frames. The proposed solution was to require including measSubframeCellList whenever network configures UE for restricted measurements on neighbour cells. In this contribution, we provide some further analysis on this issue and propose possible solutions.
2
Discussion
In LTE specification it is specified that the UE shall be able to indentify new intra-frequency cells and perform RSRP measurements of identified intra-frequency cells without an explicit intra-frequency neighbor list containing physical layer cell ID. The basic number of cells a UE shall be able to measure and report is 8 for every 200ms. In order to meet this requirement, intra-frequency measurements of neighboring cells are often carried out by dedicated hardware that searches and measurements candidate cells. 
In the case when no TDM restriction is configured, a UE could use any non-MBSFN subframes for cell identification. A pipelined processing is feasible where a small number of OFDM symbols are buffered and processed by the searcher hardware (identification and measurement) periodically. Since there is no measurement restriction, the measurements of different cells could be scheduled sequentially on latest samples from the front-end. Note that the hardware should be dimensioned to measure more than 8 cells since there are many false cells that would also require processing. For example, if 1 measurement is required in each 40ms for each cell, the hardware should be dimensioned to measure each cell in less than 5ms so that all 8 cells plus the false cells could be measured. The minimum buffer requirement could range from 1 subframe to per-cell processing time.
In the case where TDM restriction is configured for RRM measurements, there are two possible network configurations.

a) measSubframeCellList-r10 is configured together with measSubframePattern-Neigh-r10
b) measSubframeCellList-r10 is not configured together with measSubframePattern-Neigh-r10
If option a) is chosen, a potential UE implementation is to schedule measurements of PCIs in the measSubframeCellList-r10 over subframes included in measSubframePattern-Neigh-r10. Cells not included in the CellList could be measured over the rest of the instances. In this case, since multiple cells need to be processed over restricted subframes, the buffer size could increase proportionally to the number of restricted cells. In the extreme case, the buffer size should be the same as the measSubframePattern-Neigh-r10 periodicity. Since the measurement accuracy requirements is defined based at least 1 subframe out of every radio frame, the buffer size could increase to a full radio frame. Of course, the other alternative is to increase the processing power of searcher by N fold to handle N cell measurements in the same time period.
Note that in [1], it was stated that UE buffer/processing requirements don’t need to be changed if the CellList is provided. We believe those assessments are based on a particular implementation where CRS samples of all restricted cells are buffered all the time.

The difference between option a) and b) is that option a) will reduce the processing requirement when only a small number of cells identified by the UE require restricted measurements. This is a typical use case since the number of detectable pico cells by a UE is in general small due to smaller coverage of pico cells. Furthermore, the list would also reduce false alarm and reduce the processing requirements that are budgeted for false cells. Hence, in our opinion, inclusion of CellList will allow more UE implementation flexibility and potentially better power consumption.
Based on the observation above we propose two options:

Option 1: Among the 8 cells that a UE is required to measure and report, a UE is only required to measure and report 2 restricted cells if measSubframePattern-Neigh-r10 is configured.
In Option 1, we recommend to reduce the number of restricted cells to report from 8 to 2. This is based on the assumption that 1 subframe is configured for restricted measurements in each radio frame. Compared to TDD configuration 1, where 4 DL subframes are available for measurements, this minimal eICIC configuration offers only ¼ of the measurement opportunity.
Option 2: When a UE is configured for restricted measurements, the UE processing capability of 8 intra-frequency cells is only required if measSubframeCellList is configured together with measSubframePattern-Neigh-r10. Separately capture the UE impact in a note in RAN2 specification.
3 
Conclusions

In this contribution, we analyzed the impact of restricted measurements and measSubframeCellList configuration on UE searcher processing power and buffer requirements. We recommend the working group to consider one of the following options to resolve the issue.
Option 1: Among the 8 cells that a UE is required to measure and report, a UE is only required to measure and report 2 restricted cells if measSubframePattern-Neigh-r10 is configured.
Option 2: When a UE is configured for restricted measurements, the UE processing capability of 8 intra-frequency cells is only required if measSubframeCellList is configured together with measSubframePattern-Neigh-r10. Separately capture the UE impact in a note in RAN2 specification.
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